CERTIFICATE OF AUTHENTICITY

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

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

LISTED BELOW,

BMP NUMBER: CCo022

DATE VERIFIED: November 15, 2017

QUALITY ASSURANCE TECHNICIAN: Jonathan Craig

LOCATION: WILLIAMSBURG, VIRGINIA
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Stormwater Division
MEMORANDUM
DATE: November 15, 2017

SCANNER: Jonathan Craig, Assistant Environment Coordinator

RE: Files Approved for Scanning

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

General File ID or BMP ID: CC022

PIN: 3911200001B

Owner Name: JAMES CITY COUNTY

Legal Description:  COMMON OPEN SPACE P-1 IRONBOUND VILLAGE
Local Address: 5335 PALMER LANE

Easement:

Recorded Plat:

Comments: Scanned and added 1 record drawing. Hard copy destroyed. Added full and unmarked
copy of maintenance agreement 040024115 from courthouse records.
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Stormwater Division

MEMORANDUM
DATE: July 22,2014
TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services
FROM: Jacob Smith, Stormwater Intern
PO: 110426
RE: Files Approved for Scanning
NAME PDF/SCANNED FILE: | IRONBOUND VILLAGE
BMP ID OR GEN OWNER NAME: CUTTING EDGE DEVELOPMENT
FILE NUMBER:
99179 HANKINS FAMILY
PIN: N/A SITE ADDRESS: N/A
LEGAL
DESCRIPTION: N/A
MAINTENANCE
AGREEMENT IN BOOK/PAGE OR OTHER
FILE: N/A DOCUMENT NO.: | N/A DESCRIPTION: | N/A
BOXNO.: | | | COMMENTS:
AMENDMENT
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Stormwater Division

MEMORANDUM

DATE: Marchl1l1,2010

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: CC022
PIN: 3911200001B
Subdivision, Tract, Business or Owner

Name (if known): Ironbound Village
Property Description: Common Open Space Phase 1
Site Address: 5335 Palmer Lane
Box 12 Drawer: 7
Agreements: (in file as of scan date) N Book or Doc#: Page:

Comments
As of 3/11/10, the owner of the parcel is: Cutting Edge Development LLC
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Agreement
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. AMENDMENT OF DECLARATION OF COVENANTS AND RESTRICTIONS

This Amendment, made thi@_gﬂ_dday of September, 2004 by CUTTING EDGE
DEVELOPMENT, L.L.C.. a Virginia Limited Liability Company, hereinafter *‘Developer”,
whose address is 739 Thimble Shoals Boulevard, Newport News, Virginia 23606 ; GEORGE
S. HANKINS, JR. and HOWARD B. HANKINS , hereinafter “Hankins” whose business
address is 739 Thimble Shoals Boulevard, Newport News, Virginia 23606; and IRONBOUND
VILLAGE ASSOCIATION, a Virginia Corporation. hereinafter “Association™, whose address
is 739 Thimble Shoals Boulevard, Newport News, Virginia 23606.

WITNESSETH:

WHEREAS, the Developer executed that certain Declaration of Covenants and
Restrictions dated February 20, 2002 (the “Declaration”) filed and recorded with the Clerk of the
Circuit Court for the City of Williamsburg and County of James City on October 23, 2002 as
[nstrument No. 020024649, and;

WHEREAS, the Developer and Hankins collectively own the parcels of real property
located in James City Counfy, Virginia, as more particularly described on “Exhibit A™ which is
attached hereto and incorporated herein by reference and hereinafter referred to as the
“Commercial Properties™; and

WHEREAS. the Commercial Properties are located in the community of Ironbound
Village. and will contain office, commercial and related uses; and

WHEREAS, the Developer, Hankins and Association desire to exclude the Commercial
Properties from the requirements of the Declaration; and

WHEREAS, the Developer, Hankins and Association desire to amend and supplement
the Declaration; and

WHEREAS, the Developer, Hankins and Association have approved certain
amendments and supplements to the Declaration in accordance with Article IX, Section 2, of the
Declaration:

NOW THEREFORE, the Declaration is hereby amended and supplemented as follows:

1. The Developer. Association and Hankins hereby declare that the Commercial Properties as
more particularly described on “Exhibit A” which is attached hereto are hereby excluded from
and no longer subject to the rights, privileges, covenants, restrictions, conditions, charges, and
liens as set forth in the Declaration. This exclusion shall run with the Commercial Properties and
inure to all parties having any right, title, or interest in the Commercial Properties or any portions
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1)
thereof, and to their successors and assigns.

. 2. The Developer, Association and Hankins declare that the Commercial Properties as more
particularly described on “Exhibit A” which is attached hereto, shall be subject to the covenants.
restrictions, conditions, and charges, hereinafier set forth in this Section 2 and shall run with the
Commercial Properties and be binding on all parties having any right, title, or interest in the
Commercial Properties and be binding on all the properties described in the Declaration, or any
portions thereof, and to their successors and assigns.

A. The “Special Parking Area™ as designated on that plat entitled * Subdivision Plat,
Ironbound Village. Phase I1 Parcel 2, Being The Property Of Cutting Edge Development, LLC,
Berkeley District. James City County, Virginia” dated January 12, 2004, revised June 7, 2004
and June 22, 2004, made by LandMark Design Group, which plat is recorded in the Clerk's
Office of the Circuit Court for the City of Williamsburg and County of James City as Instrument
No. Q4034115 , to which reference is hereby made for a more complete
description, and such plat hereinafter referred to as the “Subdivision Plat™, shall be for the
primary use as parking for the owners of Lots 5 - 11 as identified on the Subdivision Plat (the
“Lots™). The owners of the Lots and their guests, tenants and invitees shall have a perpetual,
non-exclusive easement for vehicular parking over and across the Special Parking Areaand a
perpetual, non-exclusive easement of ingress and egress for vehicular and pedestrian traffic from
the Lots and the Special Parking Area over and across the portion of the Commercial Properties
shown and set out on the Subdivision Plat as “24.00” Ingress- Egress Easement to and from
Palmer Lane. Furthermore, the Special Parking Area shall be maintained by the owners of the
Commercial Properties to commercially reasonably standards at least consistent with the
maintenance of the other parking areas on the Commercial Propertics and may be utilized by the

‘ owners of the Commercial Properties for public overflow parking between the hours of 8:00 a.m.
until 5:00 p.m.

B. The owners of the Commercial Properties may voluntarily or shall be obligated upon
request of the Association, to participate in capital improvements to the area identified as “Phase
I Parcel A. Recreation Open Space, Document No. 020023322" on the Subdivision Plat, and
hercinafter referred to as “Recreation Open Space”. Such capital improvements shall be agreed
upon by the owners of the Commercial Properties and such obligation shall be extinguished upon
the total accumulated expenditure of $5,000.00 by the owners of the Commercial Properties.
Any request by the Association shall be binding upon the owners of the Commercial Properties
when the request amount is matched by the Association, and such request is subject to any
appropriation restrictions legally imposed upon any owner of the Commercial Properties. The
owners of the Commercial Properties and their guests have the right of enjoyment of the
Recreation Open Space.

; owners of the Commercial Propetties shall participate in any capital improvement,
of the area designated as “‘Parcel B, Common Open Space to (HOA) 1.85 « ac., Stormwater
Management Facility” on that plat entitled “Subdivision Plat. Ironbound Village, Phase 1, James
City County, Berkeley District, Commonwealth of Virginia” dated February 28, 2002, Made by
LandMark Design Group, which plat is recorded in the Clerk’s Office of the Circuit Court for the
City of Williamsburg and County of James City in Plat Book 87, at page 100, to which reference

2645
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is hereby made for a more complete description, such area shall hereinafter be referred to as

. “Stormwater Facility™. Capital improvement is defined as any reasonable cost of reconstruction,
maintenance. repair, or replacement of the Stormwater Facility. The owners of the Commercial
Propertics, upon agreement on the reasonableness of the cost of the capital improvement shall be
obligated to participate by sharing 20% of the capital improvement cost. Such obligation is
subject to any appropriation restrictions legally imposed upon any owner of the Commercial
Properties.

3. The Developer, Association and Hankins amend and supplement the Declaration by stating
that if there are no Class A Members at the time of any action, the rights, duties and obligations
of the Class A Members shall reside with the Class B Members, except that Class B Members
shall only be entitled to one vote for each Lot owned.

IN WITNESS WHEREOF, the Developer, Hankins, and Association have caused this
Amendment to be executed on the day and year first written above.

CUTT]NG EDG DEVELOPMENT L L.C.

Mariaging Member

‘ IRONBOUND VILLAGE ASSOCIATION

GEORGE S. HANKINS, JR.

A

HOWARD B. HANKI

STATE OF VIRGINIA
CITY/EOUNTY OF Ui\ taumgbun , to wit:
\NJ

The foregoing Agreement was acknowledged before me this9d,_day 0%, 2004,

3045

CC022_IRONBOUND. VILLAGE_IRONBOUND_ROAD - 8 of 220



Printed On 09/15/2010 By WOOLRIDGE

by HHJE@M NS . Managing Member of Cutting Edge Deve!opm_e_m;,.wfx

LLC, AT SR
" :;."""*‘. v W

My commission expites:__ O.- 9% 077

STATE OF VIRGINIA .‘{;; "
CITY/EOBNF¥-OF L) U tawalouy.  to wit: P i ’
VR T
The foregoing Agreement was acknowledged before me this@_ day of; §4Qf , 2004,
by !&Qq; S. tg[gMﬂs \r2_.as of Ironbound Village
Association,

Public

My commission expires:_ 2} % 0]

STATE OF VIRGINIA
CIT Y/Mﬂowm%, to wit:

~ The foregoing Agreement was acknowledged before me thi& day of&@_t. 2004,
by George S. Hankins, Jr:

My commission expires:__ S 2§ Y7

STATE OF VIRGINIA
crry/eeundoF Ui\l i tus bust . o wit:

The foregoing Agreement was acknowledged before me this23\ _ day of‘;eﬁf;, 2004,
by Howard B. Hankins. \

My commission expires: ‘S~ X 07
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EXHIBIT A

ALL THOSE certain pieces. lots or parcels of land, lying, situate and being in the County of
James City, Virginia, shown and set out as : “Phase II, Parcel 1A, 7,116 S.F., 0.1634 acre™;
“Phase 11, Parcel 1B, 8,867 S.F., 0.2036 acre”, “Phase II, Parcel B, 23,664 S.F., 0.5432 acre™,
“Phase I1, Parcel 3, P.B. 87, Pgs. 40-417; and “Phase II, Parcel 4, 15,424 S.F., 0.3541 acre™ on
the plat of subdivision entitled “Ironbound Village Phase II, Being a subdivision of property of
Cutting Edge Development, LLC, James City County, Berkeley District, Commonwealth of
Virginia™ dated 10/15/02, made by LandMark Design Group, which plat is recorded in the
Clerk’s Office of the Circuit Court for the City of Williamsburg and County of James City in
Plat Book 89. at pages 3 - 4, as Instrument No. 020030677, to which reference is hereby made
for a more complete description.

The parcels are also known as: 5300 Palmer Lane, JCC Tax Parcel No. 3911300001A: 5304
Palmer l.ane. JCC Tax Parcel No. 391 1300001B; 5324 Palmer Lane, JCC Tax Parcel No.
3911300002B: 5320 Palmer Lane, JCC Tax Parcel No. 3911300003; and 5340 Palmer Lane,
JCC Tax Parcel No. 3911300004.

Prepared 6\{-'
Michael Drusy
101-C  Mounts Bw{ Road
C()'Lﬂ\ams(ou{y, Vg 23137

ThVIRGmi TA: CITY OF WILLIAMSBURG & COUI
S n as

m mgn admitted ¢ record on
Section 58.1-801, 58.1-802 & 58.1-819 have been paid.

/G The taves by Virginia Gode

STATE TAX
2. Large/Semall Plak(s) Recorded LOCALTAX  ADDITIONAL TAX

horowithos # D400 AUIE $__ ¢ " —

TESTE: BETSY B, WOOLRIDGE, CLERK
BYW\*’*

3okS
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AMENDMENT OF DECLARATION OF COVENANTS AND RESTRICTIONS

This Amendment, made thi@pj_dday of September, 2004 by CUTTING EDGE
DEVELOPMENT, L.L.C.. a Virginia Limited Liability Company, hereinafter “Developer”,
whose address is 739 Thimble Shoals Boulevard, Newport News, Virginia 23606 ; GEORGE
S. HANKINS, JR. and HOWARD B. HANKINS , hereinafter “Hankins” whose business
address is 739 Thimble Shoals Boulevard, Newport News, Virginia 23606; and IRONBOUND
VILLAGE ASSOCIATION, a Virginia Corporation. hereinafter “Association™, whose address
1s 739 Thimble Shoals Boulevard, Newport News, Virginia 23606.

WITNESSETH:

WHEREAS, the Developer executed that certain Declaration of Covenants and
Restrictions dated February 20, 2002 (the “Declaration”) filed and recorded with the Clerk of the
Circuit Court for the City of Williamsburg and County of James City on October 23, 2002 as
Instrument No. 020024649, and;

WHEREAS, the Developer and Hankins collectively own the parcels of real property
located in James City County, Virginia, as more particularly described on “Exhibit A” which is
attached hereto and incorporated herein by reference and hereinafter referred to as the
“Commercial Properties™; and

WHEREAS, the Commercial Properties are located in the community of lronbound
Village. and will contain office, commercial and related uses; and

WHEREAS, the Developer, Hankins and Association desire to exclude the Commercial
Properties from the requirements of the Declaration; and

WHEREAS, the Developer, Hankins and Association desire to amend and supplement
the Declaration; and

WHEREAS, the Developer, Hankins and Association have approved certain
amendments and supplements to the Declaration in accordance with Article 1X, Section 2, of the
Declaration:

NOW THEREFORE, the Declaration is hereby amended and supplemented as follows:

1. The Developer. Association and Hankins hereby declare that the Commercial Propetties as
more particularly described on “Exhibit A” which is attached hereto are hereby excluded from
and no longer subjcct to the rights, privileges. covenants, restrictions, conditions, charges, and
liens as set forth in the Declaration. This exclusion shall run with the Commercial Properties and
inure to all parties having any right, title, or interest in the Commercial Properties or any portions

lofFS

CC022_IRONBOUND_VILLAGE_IRONBOUND_ROAD - 11 of 220



)
thereof. and to their successors and assigns.

2. The Developer, Association and Hankins declare that the Commercial Properties as more
particularly described on “Exhibit A” which is attached hereto, shall be subject to the covenants,
restrictions, conditions, and charges, hereinafter set forth in this Section 2 and shall run with the
Commercial Properties and be binding on ail parties having any right, title, or interest in the
Commercial Properties and be binding on all the properties described in the Declaration, or any
portions thereof, and to their successors and assigns.

A. The “Special Parking Area” as designated on that plat entitled *“ Subdivision Plat,
JIronbound Village. Phase II Parcel 2. Being The Property Of Cutting Edge Development., LLC,
Berkeley District. James City County, Virginia™ dated January 12, 2004, revised June 7, 2004
and June 22, 2004, made by LandMark Design Group, which plat is recorded in the Clerk’s
Office of the Circuit Court for the City of Williamsburg and County of James City as Instrument
No. Q400 24115 , to which reference is hereby made for a more complete
description, and such plat hereinafter referred to as the “Subdivision Plat”, shall be for the
primary use as parking for the owners of Lots 5 - 11 as identified on the Subdivision Plat (the
“Lots™). The owners of the Lots and their guests, tenants and invitees shall have a perpetual,
non-exclusive easement for vehicular parking over and across the Special Parking Areaand a
perpetual, non-exclusive easement of ingress and egress for vehicular and pedestrian traffic from
the Lots and the Special Parking Area over and across the portion of the Commercial Properiies
shown and set out on the Subdivision Plat as “24.00° Ingress- Egress Easement to and from
Palmer Lane. Furthermore, the Special Parking Area shall be maintained by the owners of the
Commercial Properties to commercially reasonably standards at least consistent with the
maintenance of the other parking areas on the Commercial Properties and may be utilized by the
owners of the Commercial Properties for public overflow parking between the hours of 8:00 a.m.
until 5:00 p.m.

B. The owners of the Commercial Properties may voluntarily or shall be obligated upon
request of the Association, to participate in capital improvements to the area identified as “Phase
I Parccl A, Recreation Open Space, Document No. 020023322" on the Subdivision Plat, and
hereinafter referred to as “Recreation Open Space”. Such capital improvements shall be agreed
upon by the owners of the Commercial Properties and such obligation shall be extinguished upon
the total accumulated expenditure of $5,000.00 by the owners of the Commercial Properties.
Any request by the Association shall be binding upon the owners of the Commercial Properties
when the request amount is matched by the Association, and such request is subject to any
appropriation restrictions legally imposed upon any owner of the Commercial Properties. The
owners of the Commercial Properties and their guests have the right of enjoyment of the
Recreation Open Space.

C. The owners of the Commercial Properties shall participate in any capital improvement,
of the area designated as *“Parcel B, Common Open Space to (HOA) 1.85 + ac., Stormwater
Management Facility™ on that plat entitled “Subdivision Plat. Ironbound Village, Phase 1, James
City County, Berkeley District, Commonwealth of Virginia” dated February 28, 2002, Made by
LandMark Design Group, which plat is recorded in the Clerk’s Office of the Circuit Court for the
City of Williamsburg and County of James City in Plat Book 87, at page 100, to which reference

2045
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is hereby made for a more complete description, such area shall hereinafter be referred to as
“Stormwater Facility”. Capital improvement is defined as any reasonable cost of reconstruction.
maintenance. repair, or replacement of the Stormwater Facility. The owners of the Commercial
Propertics, upon agreement on the reasonableness of the cost of the capital improvement shall be
obligated to participate by sharing 20% of the capital improvement cost. Such obligation is
subject to any appropriation restrictions legally imposed upon any owner of the Commercial
Properties.

3. The Developer, Association and Hankins amend and supplement the Declaration by stating
that if there are no Class A Members at the time of any action, the rights, duties and obligations
of the Class A Members shall reside with the Class B Members, except that Class B Members
shall only be entitled to one vote for each Lot owned.

IN WITNESS WHEREOF, the Developer, Hankins, and Association have caused this
Amendment to be executed on the day and year first written above.

CUTTING EDG DEVELOPMENT L L.C.

Managmg Member

TIRONBOUND VILLAGE ASSOCIATION
a Virginia Corporation

GEORGE S. HANKINS, JR.

o P —

HOWARD B. HANKI

STATL OF VIRGINIA
CITY/€oUNTY OF U)'t\\iQM%\BLU‘\J_ , to wit:

The foregoing Agreement was acknowledged before me thisgi day of_%, 2004,

2045
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by Houhrd B. H@V)‘K NS . Managing Member of Cutting Edge Development,. e

i AT
L SR o

Notdry Public
My commission expires: .- 9¥ O]
STATE OF VIRGINIA

CITY/€oORY-0F ) Ui gwaslhor Wy , to wit; T
The foregoing Agreement was acknowledged before me thisJa day of, ., 24
by_Coeorce. . Handins 7 .as of Ironbound \‘7% foec

Association,

My commission expires:_ )-8 0]

STATE OF VIRGINIA

CITY/COENTY-0R 5'.“;;11“1,@5% , to wit:

The foregoing Agreement was acknowledged before me thi& day of& @"IL‘ . 2004,
by George S. Hankins, Jr.

My comimission expires: S+ 2%~ Y]

“ 1@;%—?’!3’5{’3?_’ e S
STATE OF VIRGINIA o :

. -

CITY/COUNFYOF | L sbu/ , to wit:

The foregoing Agreement was acknowledged before me thisﬂ_ day ofM, 2004,
by Howard B. Hankins.

My commission expires: =~ K- 077

.
¥ Dl N A
GeTr R PN LT

(& ©
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EXHIBIT A

ALL THOSE certain pieces, lots or parcels of land, lying, situate and being in the County of
James City, Virginia, shown and set out as : “Phase II, Parcel 1A, 7,116 S.F., 0.1634 acre™;
“Phase 11, Parcel 1B, 8.867 S.F., 0.2036 acre”, “Phase II, Parcel B, 23,664 S.F.. 0.5432 acre™;
“Phase 11, Parcel 3, P.B. 87, Pgs. 40-41”; and “Phase II, Parcel 4, 15,424 S.F., 0.3541 acre™ on
the plat of subdivision entitled “Ironbound Village Phase II, Being a subdivision of property of
Cutting Edge Development, LLC, James City County, Berkeley District, Commonwealth of
Virginia” dated 10/15/02, made by LandMark Design Group, which plat is recorded in the
Clerk"s Office of the Circuit Court for the City of Williamsburg and County of James City in
Plat Book 89. at pages 3 - 4, as Instrument No. 020030677, to which reference is hereby made
for a more complete description.

The parcels are also known as: 5300 Palmer Lane, JCC Tax Parcel No. 3911300001 A: 5304
Palmer I.ane., JCC Tax Parcel No. 3911300001B; 5324 Palmer Lane, JCC Tax Parcel No.
3911300002B:; 5320 Palmer Lane, JCC Tax Parcel No. 3911300003 and 5340 Palmer Lane,
JCC Tax Parcel No. 3911300004.

Prepared ©y:
Michael Drury
101-C  Mounts Exuf Road
C(Jlu\ams(ovuj, Va 2387

V]BGINIA: CITY OF WILLIAMSBURG & COU FAAMES
This do—ﬂm?; gas admitted to record on M
at * AM/BM. The taxes imposed by Virginia Code

Section 58.1-801, 58.1-802 & 58 1-814 have been
X R 2id.
STATE TAX LOCAL TAX ADDHI?IONAL TAX

2. Large/Semall Piatis) Recorded — —_—
horewtth as # _ L4 00 A Y15 Y

$
ETSY B, WOOLRIDGE, CLERK
BY@MJ%CI&R

3 o}5

—
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CERTIFICATE OF SOURCE OF TITLE:

THE PROPERTY SHOWN ON THIS PLAT WAS CONVEYED BY SHADE J. AND
CARLETHA R. PALMER TO CUTTING EDGE DEVELOPMENT, LLC., BY DEED
DATED 1-18-01 AND RECORDED IN THE OFFICE OF THE CLERK OF
DISTRICT COURT OF THE COUNTY OF JAMES CITY, AS INSTRUMENT NO.
020030677.

OWNER’ RTI

THE SUBDIVISION OF LAND SHOWN ON THIS PLAT IS WITH THE FREE
CONSENT AND IN ACCORDANCE WITH THE DESIRE OF THE
UNDERSIGNED OWNERS PROPRIETORS, AND/OR TRUSTEES.

LOPMENT
M %A\ 7/ g
SIGW\TURE DATE
Aloward B. Molis ge.gu
NAME PRINTED / TITLE

CERTIFICATE OF NOTARIZATION:

_Viggiscke N
| oA
CITY/COUNTY, QF &"g/{’ > A NOTARY

PUBLIC% AND FOR THE CITY/COUNTY AND STATE AFORESAID, DO
HEREBY CERTIFY THAT THE PERSONS WHOSE NAMES ARE SIGNED

TO THE FOREGOING WRITING HAVE ACKNOWLEDGED THE SAME BEFO EAg—
IN THE CITY/COUNTY AFORESAID, GIVEN UNDER MY NAME THIS _2,_
2004. MY COMMISSION EXPIRES

¢ é &7 BGNATURE)

R R’ Fl

STATE OF

| HEREBY CERTIFY THAT TO THE BEST OF MY KNOWLEDGE
OR BELIEF, THIS PLAT COMPLIES WITH ALL OF THE
REQUIREMENTS OF THE BOARD OF SUPERVISORS AND
ORDINANCES OF THE COUNTY OF JAMES CITY, VIRGINIA,
REGARDING THE PLATTING OF SUBDIVISIONS WITHIN THE

COUNTY.
3-3-04 Pt Fanstl_
DATE PETER FARRELL, LS NO. 002036

CERTIFICATE OF APPROVAL:

THIS SUBDIVISION IS APPROVED BY THE UNDERSIGNED IN ACCORDANCE
WITH EXISTING SUBDIVISION REGULATIONS AND MAY BE ADMITTED TO
RECORD.

NOT APPLICABLE
VIRGINIA DEPARTMENT OF TRANSPORTATION

DATE

CERTIFICATE OF APPROVAL:
THIS SUBDIVISION IS APPROVED BY THE UNDERSIGNED IN ACCORDANCE

WTH EXISTING SUBDIVISION REGULATIONS AND MAY BE ADMITTED TO
RECORD.

DAig ; r SUBDV% g% AGENT OF JAMES CITY COUNTY

STATE. OF VIRGINIA, COUNTY OF JAMES CITY

IN THE i K’'S OFFICE OF TH CIR%JIT c;()URT FOR THE COUNTY OF JAMES CITY
THIS DAY OF 00

2004, THIS PLAT WAS PRESENTED AND ADMITTED TO THE RECORD

AS THE LAW DIRECTS.
B. WOOLRIDGE, CLERK
TESTEE: { 2

DOCUMENT NO.__ O 2D Yl 8

CLERK
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NOTES:

1.

THIS PROPERTY IS JAMES CITY COUNTY TAX PARCEL
3911300002 AND ZONED (MU) MIXED USE DISTRICT.

THE PROPERTY WAS REZONED BY THE BOARD

OF SUPERVISORS CASE NO.(Z—3~-00)

WITH PROFFERS AND THE SUBDIVISION PLAN IS IN
ACCORDANCE WITH THE IRONBOUND VILLAGE MASTER

PLAN, DATED 9/13/2000.

TOTAL NUMBER OF LOTS = 7
PARCEL 2 AREA TABULATION:

LOT 5 0.0415 AC.
LOT 6 0.0320 AC.
LOT 7 0.0533 AC.
LOT 8 0.0582 AC.
LOT 9 0.0396 AC.
LOT 10 0.0415 AC.
LOT 1 0.0646 AC.
COMMON OPEN SPACE 0.3261 AC.
TOTAL 0.6568 AC.

4. ALL LOTS SERVED BY PUBLIC WATER AND SEWER.
5. ANY OLD WELLS THAT MAY BE ON THE SITE THAT WILL NOT

10.

1.

12.

13.

14.

15.

16.

17.

BE USED WILL BE PROPERLY ABANDONED IN ACCORDANCE WITH
STATE PRIVATE WELL REGULATIONS.

- ALL DRAINAGE EASEMENTS DESIGNATED ON THE PLAT ARE

HEREBY DEDICATED TO THE IRONBOUND VILLAGE ASSOCIATION.

THE PROPERTY LIES WITHIN A RESOURCE MANAGEMENT AREA
AND IS SUBJECT TO JAMES CITY COUNTY'S CHESAPEAKE BAY
PRESERVATION ORDINANCE.

IN ACCORDANCE WITH SECTION 19-33 OF THE JAMES CITY COUNTY
SUBDIVISION ORDINANCE, ALL UTILITIES SHALL BE PLACED UNDERGROUND.

THE COORDINATES SHOWN ON THIS PLAT ARE BASED ON JAMES CITY COUNTY
CONTROL MONUMENTS NO. 325 & 325 AZ. DATUM = NAD 83.

THE PROPERTY SHOWN ON THIS PLAT APPEARS TO LIE WITHIN FLOOD
ZONE X ACCORDING TO FEDERAL EMERGENCY MANAGEMENT AGENCY-
NATIONAL FLOOD INSURANCE PROGRAM COMMUNITY PANEL NO.510 0035B
DATED 2-06-91.

THIS PLAT WAS PREPARED WITHOUT THE BENEFIT OF A CURRENT TITLE
REPORT AND THEREFORE MAY NOT DEPICT ALL TITLE MATTERS AFFECTING
THE PROPERTY SHOWN HEREON.

PROPERTY CORNER MONUMENTATION WILL BE SET IN ACCORDANCE WITH SECTIONS
19-34 THRU 19-36 OF THE JAMES CITY COUNTY SUBDIVISION ORDINANCE.

STREET IDENTIFICATION SIGNS SHALL BE INSTALLED IN ACCORDANCE WITH
SECTION 19-55 OF THE JAMES CITY COUNTY SUBDIVISION ORDINANCE.

UNLESS OTHERWISE NOTED, ALL DRAINAGE EASEMENTS DESIGNATED ON THIS
PLAT SHALL REMAIN PRIVATE.

NATURAL OPEN SPACE EASEMENTS SHALL REMAIN IN A NATURAL UNDISTURBED
STATE EXCEPT FOR THOSE ACTIVITIES REFERENCED ON THE DEED OF EASEMENT.

EASEMENTS DENOTED AS "JCSA UTILITY EASEMENTS ARE FOR THE

EXCLUSIVE USE OF THE JAMES CITY SERVICE AUTHORITY AND THE PROPERTY
OWNER. OTHER UTILITY SERVICE PROVIDERS DESIRING TO USE THESE

EASEMENTS WITH THE EXCEPTION OF PERPENDICULAR UTILITY CROSSINGS

MUST OBTAIN AUTHORIZATION FOR ACCESS AND USE FROM JCSA AND THE
PROPERTY OWNER, ADDITIONALLY, JCSA SHALL NOT BE HELD RESPONSIBLE

FOR ANY DAMAGE TO IMPROVEMENTS WITHIN THIS EASEMENT, FROM ANY CAUSE.

REFERENCES USED IN THE PREPARATION OF THIS PLAT:
DOCUMENT NO. 020023322
DOCUMENT NO. 020019528
DOCUMENT NO. 020030677
INSTRUMENT NO. 010000841

City of Williamsburg & County of James City
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3. As-Built Plan
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6. Design
Calculations



1992 ‘ : ; _ 3.14.
TEMPORARY SEDIMENT BASiN DESIGN DATA SHEET S €

(with or without an emergency spillway)

Project _l/&/‘/ Boun) | M(/L/} G R

Basin # \ Location NE (mm(

Total area dralmng to bast 5. 7 acres.

 Wet Storage:

1. Minimum required volume = 67 cu. yds. x Total Drainage Area (acres).
67 cu.yds.x 4,9 acres = 142 cuyds.

2. Available basin volume = & 3£ cu. yds. at elevation _ 75 . (From
storage - elevation curve)

3. Excavate £ 3£  cu. yds. to obtain requxred volume*.

* Elevation correspondmg to requlred volume = invert of the dewatering
orifice. :

4, Available volume before cleanout required.

3B cinyds.x 6. T 7 acres = 725 cu. yds.
5 Elevatlon correspondmg to cleanout level = E

(From Storage - Elevation Curve) _ |

- 6. Distance from invert of the dewatering orifice to cleanout level = _Z.0_ft.

- (Min. =10 ft.)
) Dry Stqragg:
| 7. Minimum required volume = 67 cu. yds. x Total Drainage Area (acres).

}67_c'u.yds.'x 6.9 acres= Y442 cuyds. C
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1992 3.14

8. Total available basin volume at crest of riser* = / ZZ ] cu. yds. at - 3
elevation 77 O . (From Storage - Elevation Curve)

W

* Minimum }= 134 cu. yds./acre of total dramage area.
(22 ) (2 7)
9. Diameter of dewatering onficc =__ (1 in. (2° T P
10. Diameter of flexible mbiﬂg'= | é ' in. (dxaméter ofgewa:tir/lng{gnf) &4 (() ‘
plus 2 inches). 4 - 0 3 = ¢
Preliminary Desi vati
11. Crest of Riser = 7.7
| Top of Dam = Y0 0
Design High Water = J 7
Upstream Toe of Dam = __ /)
3 Bg‘ sin Shape
12.  Length of Flow ' L = 722 -9)%
Effective Width We 25
If > 2, baffles are not required | L ' 17
If < 2, baffles are required - | 4 01'?5
Run _7 Q\V
| 13 - Q, = /3.2 _cfs  (From Chapter 5)(’0)(6 7)@ wr) (0 ?f)
4. Qy =

220 s (From Chapter S.)E.7)(2.27)( /)
Princioal Spillway Desie

15. With emergency spﬂlway, required spﬂlway capacity Q 02 = / 2 2 cfs.
(nser and barrel) ,

Without emergency splllway, required spillway capacity Q =Qy = [Zf cfs.
(rxser and barrel)

CC022_IRONBOUND_VILLAGE_IRONBOUND_ROAD -220f220 |
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1992

16.

17.
18.

19.

20.

rgen

21

22.

3.14
With emergency spillway:

Assumed available head (h) = /.5 ft (Using Q,)

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

Without emergency spillway:

Assumed ;vailable head (h) = MIA (Using Qys)

'h = Design High Water Elevation - Crest of Riser Elevation

| J
‘Riser diameter (D,) = _3{ " in. Actual head (h) = .5 ft.

(From Plat: 3.14-8.)

Ngj_q:} Avoid orifice flow conditions.

Barrel lengtﬂ M =__/Jop fu J

Head (H) 6n barrel through embankment = __ 9] ft.

(From Plate 3.14-7).

S

Barrel diameter = /¥  in

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

Trash rack and anti-vortex device

. . . J
 Diameter = __ 0 inches.

Height = _/7/ inches.
- (From Table 3.14-D).

illw: i

Requiréd Spillway capacity Q, = Q5 - Q = 58 s

Botfom width (b) = J.D ft.; the slope of the exit channel (s) =

.__-0¥  ft./foot; and the minimum length of the exit channel (x) =

o ft '

o (From Table. 3.14-C).
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1992

3.14

) Anti-Seep Collar Design

23.

24.

Depth of water at principal spillway. crest (Y) = __7_ ft.
Slope of upsﬁeam face of embankment (Z) = 6 . :1. .
Slope of principal spillway barrel (sb')"= 10 o
Length of barrel in saturated zone (L) = 75- R

Number of collars required = 72 dimensions = $: 25

(from Plate 3.14-12).

Final Design Elevations

25.

Top of Dam = Y. D

Design High Water = 7.7

* Emergency Spillway Crest = /%, 5~
Principal Spillway Crest =/ /.0
Dewateriné Orifice Invert = /5.0
Cleanout Elevation = 230

Elevation of Upstream Toe of Dam
or Excavated Bottom of "Wet Storage :
Area" (if excavation was performed) = /0.0

CC022_IRONBOUND_VILLAGE_IRONBOUND_ROAD - 24 of 220
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1992 o '3{.'1‘4

SEDIMENT BASIN .S’CHEMA TIC
ELEVA TIONS

CREST OF EMERGENCY

o : i SPILLWAY
DESIGN HIGH WATER - # ;Zd /

(25-YR. STORM ELEV.)
: MIN. 1 o[ / \
! 2B

................ - — RISER CREST 77'7 |

. 67 CY/ AC e ¢ o o AR R == K I GOSN DEWATER'NG
DRY STORAGE 2 AR =t 7{0 DEVICE |

~ SEDIMENT CLEANOUT POINT _
(* WET " STORAGE REDUCED -
TO 34 C.Y./ ACRE)

DESIGN ELEVATIONS WITH
EMERGENCY SPILLWAY

67 C../ AC.
" DRY " STORAGE

87 C.Y./ AC.
" WET * STORAGE

SEDIMENT CLEANOUT, OlNT

DESIGN ELEVATIONS WITHOUT
- EMERGENCY SPILLWAY
(RISER PASSES 25-YR. EVENT)

s}

Source: Va.DSWC o Plate 3.14-2
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Impervious Area and Required Volume Calculations

for
Ironbound Village
AES# 8914-1

Impervious items Totals Acres
Houses 23 Ea | 1350 SF 0.71
T.H. 7 Ea 912 SF 0.15
Office 4 Ea 2400 SF 0.22
Drveways 23 Ea 312 SF 0.16
Roads:
Public 870 LF 31 Width 0.62
Private 530 LF 60 Width 0.73
Pond Access Rd 340 LF 12 Width 0.09
Wet Pond Surface @ N.P. 105 LF 65 Width 0.16
Sidewalks:
w/in RIW 850 LF 8 Width 0.16
Offsite Road 500 LF 12 Width 0.14

Total Impervious Area (TIA) 3.14
Area to Pond = 6.8 Acres
Percent Impervious = 46%
Pond's Required Wet Volume = (1")(ft/12")(TIA Ac)(43560 sf/Ac) = 11,390 c.f.
Pond's Required Dry Volume = (1")(ft/12")(TIA Ac)(43560 sf/Ac) = 11,390 c.f.
Sediment Forebay's Required Volume = (0.1")(ft/12")(TIA Ac)(43560 sf/Ac) = 1,139 c.f.
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Jxe
WORKSHEET FOR BMP POINT SYSTEM
TOTAL SITE AREA =7.75 AC.
A. STRUCTURAL BMP POINT ALLOCATION
Fraction of Weighted
BMP BMP Points Site Served BMP Points
Wet Pond (E.D.) 10 v x (630+0.59)+7.75= 8.89
TOTAL WEIGHTED STRUCTURAL BMP POINTS: 8.89
B. NATURAL OPEN SPACE CREDIT
Adjacent Naral Open Fraction Points for
To Wetland ‘Space Credit of Site Natural Open Space
No 10 X 094 = 7.75 = 1.21
C. TOTAL WEIGHTED POINTS
Structural BMP Points ‘ Natural Open Spéce Points Total s
8.89 + 1.21 = 10.10
NOTES:
D Natural open space has been placed in a conservation easement.

-1 ) o “
o ; ;
NS S .
S:JOBS\8914\01-IBV\Design\Pond\bmp-pnts.doc 2 a
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BMP VOLUME CALCULATIONS

for i /Z
STONEHOUSE Ph 1, Bent Tree (Sect. V-B’Phs .

AES Project No.: 8878-00

PROPOSED POND VOLUME
Sum Sum Volume
Area incremental Volume Volume  Volume  Above
Eleva Depth (sq_ft) {cu. ft.) {eu. ft) (cu.yd) NPE
70.0 0.0 1,094 0 0 0
72.0 2.0 2,396 3,490 3.490 129
73.7 1.7 4,303 5,694 9,184 340
74.0 0.3 5,971 1.541 10,725 397
75.0 1.0 6,918 6,445 17,170 636 0
76.0 1.0 7,865 7.392 24,561 910 7,391
77.0 1.0 8,926 8,396 32,957 1.221 15,787
78.0 1.0 9,986 9,456 42,413 1,571 25,243
78.5 0.5 10,684 5,168 47,580 1,762 30.410
80.0 1.5 12,776 17,595 65,175 2414 48,005
RELEASE RATE REQUIRED TO DETAINED VOLUME FOR 24 HOURS
Required BMP Volume (based upon impervious Area) = 11,390 cubic feet
Volume Provided (based upon above table) = 15,787 cubic feet
Elevation of water surface associated with provided volume = 77.0
Elevation of Low Flow Orifice = 75.0
Average Head, in feet = 1.0
Average Release Rate Calculation 15,787 cubic feet = 0.2cs

(24 hours x 60 minutes/hour x 60 seconds/ minute)

LOW FLOW ORIFICE DIAMETER REQUIRED TO MAINTAIN AVERAGE RELEASE RATE
Diameter of Low Flow Orifice = 2* (Q / ((64.32 * (h/ 2)) » (1/2) * 0.6 * 3.14))) * (1/2)

where, Q equals average release rate (cfs), h equals average head (feet)

Diameter of Low Flow Orifice = 0.30 feet, or 4 inches
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IRONBOUND VILLAGE
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STREAM CHANNEL PROTECTION CALCULATIONS
for
ronbound Village
AES Project No.: 8914-1

PROPOSED POND VOLUME
Sum Sum Volume
Area incremental Volume Volume  Volume  Above
Eleva Depth {sq.ft) (cu. ft) {cu. ft)  (cu yd) NPE
70.0 0.0 1,094 0 0 0
72.0 2.0 2,396 3,490 3,490 129
73.7 1.7 4,303 5,694 9,184 340
74.0 0.3 5,971 1,541 10,725 397
75.0 1.0 6,918 6,445 17,170 636 0
76.0 1.0 7,865 7,392 24,561 910 7,391
77.0 1.0 8,926 8,395 32,957 1,221 15,787
78.0 1.0 9,986 9,456 42,412 1,571 25,242
78.5 0.5 10,684 5,168 47,580 1,762 30,410
80.0 1.5 12,776 17,595 65,175 2,414 48,005
RELEASE RATE REQUIRED TO DETAINED VOLUME FOR 24 HOURS
Required Volume based upon 1-Year, 24-Hour Storm Hydrograph = 14,939 cubic fi
Volume provided based upon above table = 15,787 cubic feet
Elevation of water surface associated with provided volume = 770 (75" 7 Ft( /m/}ll’l/ )
Elevation of Low Flow Orifice = 75.0
Average Head, in feet = 1.0
Average Release Rate Calculation 15,787 cubic feet = 0.2 cfs
(24 hours x 60 minutes/hour x 60 seconds/ minute)
LOW FLOW ORIFICE DIAMETER REQUIRED TO MAINTAIN AVERAGE RELEASE RATE
Diameter of Low Flow Orifice = 2 * (Q/ ((64.32* (h/ 2))» (1/2) * 0.6 * 3.14))) * (1/2)
where, Q equals average release rate (cfs), h equals average head (feet) "\\\
Diameter of Low Flow Orifice = 0.30 feet, or 4 inches “\"1\
A\

Page 1 \‘ //
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1992 S S 3.14

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET

(with or without an emergenéy spillway)

Project .Z/Ze/l/ Loun) | V/ LA G

Basin # Location

Total area draining to basin: 6.9 acres.

lume Desi
© Wet Storage:
1. Minimum reqﬁired volume = 6’% cu. yds. x Total Drainage Area (acres).
67 cu yds.x 4,9 acres = ‘162 cu.yds.

2. Available basin volume = £3f a. yds. at elevation /5 . (From
storage - elevation curve)

3. Excavate £3£ cu. yds. to obtain required volume*.
* Elevation corresponding to réquired' volume = invert of the dewatering
orifice. - ) A

‘4. Available volume before cleanout required.

33ciyds.x 6.7 acres = 225 cu. yds.
S. Elevation corresponding to cleanout level = /3 .

(From Storage - Elevation Curve) _

6. Distance from invert of the dewatering orifice to cleanout level = 2.0 ft.
(Min. = 101t)
Dry Storage:
7. Minimum required volume = 67 cu. yds. x Total Drainage Area (acres).

67 cu.yds.x 4.9 acres = 442  cu.yds.

CC022_IRONBOUND_VILLAGE_IRONBOUND_ ROAD - 33 Hlb20 112




1992 | . o S 3
| Total available basin volume at crest of riser* = /,22 /) L yds. at -

Les !l
elevation 7/ o . (From Storage - Elevation Curve) :

* Minimum = 134 cu. yds./acre of total drainagé area. , S
. l,[/ ‘ 62 CZQ / ?/2_7) _.} ;-3 f/

9. Diameter of dewatering orificc =

in. © 214004 (
: 15/ 7 932)(%) J7 p
10.  Diameter of flexible tubing = £ in. (dxameter of ﬁewatermg onf{ ( 7
plus 2 inches). : a? i ” S ‘f

Preliminary Design Elevations
11.  Crest of Riser= 77,0
| Top of Dam = Y. 0
Design High Water = "7 7, § |

Upstream Toe of Dam = _ /O

3
- 5"

Basin Shape
12.  Length of Flow L = 72 .55
- Effective Width We 725 -
If > 2, baffles are not required L
If < 2, baffles are required
3. Q = /12,46 s ~ (From Chapter 5)("’)(6 1 ) 15 é ” 70/
14, Qy = 20.3 cfs (From Chapter S)Q.I)({, 7)(4.¢7 )[ )

Principal Spillway Design

15.  With emergency splllway, required spillway capacity Qp 02 /2.6 dfs.
(riser and barrel)

Without emergency spillway, required spillway capacity Qp =0Qys = g A _cfs.
(riser and barrel)

CC022_IRONBOUND_VILLAGE_IRONBOUND_ROAD - 34 0f 220
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16.

17.

18.

19.

20.

'(/4/5/‘»9/,/

mergen:

21
22.

3.14
With emergency spillway:

Assumed available head (h) = 5t (Using Q))

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

Without emérgency spillway:

Assumed available head ) = A/A . (Using Qys)

'h = Design High Water Elevation - Crest of Riser Elevation

Riser diameter (D,) = 36 in. Actual head (h) = 0.5 ft

(From Plate 3.14-8.)

Note: Avoid orifice flow conditions.

Barrel lengtﬂ 0= /0D ft.

Head (H) on barrel through embankment = _ 1.7 ft.

v (Fromv Plate 3.14-7).

Barrel diameter = /5 in

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

Trash rack and anti-vortex device

Diameter = = 4 inches. ${ ras

Height = _Z 4 inches. /7 72

~ (From Table 3.14-D).
illw Res I
Required spillway capacity Q, = Q5 - Qp = 7' 7 cfs.

Bottom width (b) = Y. ) ft; the slope of the exit channel (s) =
.0% _ ft./foot; and the minimum length of the exit channel (x) =
ft. _
(From Table 3.14-C).

CC022_IRONBOUND_VILLAGE_IRONBOUND_ ROAD - 35 224 14
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23.

24.

2S.

Depth of water at principal spillway crest (Y) = _7__ft.
Slope of upstream face of embankment (Z) = 4 a1
Slope of principal spillway barrel (§,) = ___ 0 %

Length of barrel in saturated zone L) = /5 ft.

Number of collars required = 2 'dimensions = _ﬂ_{_
(from Plate 3.14-12).
Final Design Elevati ‘

Top of Dam = __ ¥).0

Design High Water = 7 /. 5
' Emergency Spillway Crest = /%5
Principal Spillway Crest = /7.0 -

Dewatering Orifice Invert = 740
Cleanout Elevation = 3.0
Elevation of Upstream Toe of Dam

or Excavated Bottom of "Wet Storage ‘
Area" (if excavation was performed) = - 7ﬂ 0

CC022_IRONBOUND_VILLAGE_IRONBOUND_ROAD - 36 of 220

III - 115

3.14



1992 ,’ o I '3.'14

)

SEDIMENT BASIN SCHEMA TIC'
ELEVA TIONS

THUn Emet. SPUwA T _ CREST OF EMERGENCY
| : | ) SPILLWAY
DESIGN HIGH WATER = 79.0 :
(25-"R. STORM ELEV.) =77 , ‘ ; : / -

\ 4 ‘ % 1 - = MIN.?‘LOI'I op.e / \

QZ_ EL=77.5

................ : iRISER cRest 77, 0

SRR DEWATERING
7rp DEMCE

.67 CYy./ AC,
DRY STORAGE7

87 C.Y./ AC.
" WET * ‘STORAGE

~ SEDIMENT CLEANOUT POINT
(* WET " STORAGE REDUCED
TO 34 C.Y./ ACRE)

}7,,, y Rowrmd

DESIGN ELEVATIONS WITH 2 w,:‘w?
EMERGENCY SPlLLWAY 25w =77,

DESIGN HI WATER
j MIN. 30'

67 C.Y./ AC.
" DRY * STORAGE

RISER CREST

— DEWATERING
DEVICE

67 C.Y./ AC.
" WET " STORAGE

DESIGN ELEVATIONS WITHOUT
 EMERGENCY SPILLWAY ;
 (RISER PASSES 25-YR. EVENT) .

.

SEDIMENT CLEANOUT,

.

53

Source: Va. DSWC S Plate 3.14-2
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1000

s e 12 e s o

om o

+ H
[ S

— Riser Inflow Curves

Legend

) veir flou. 0 =9.73¢ p 32

i o ik
’ .

Or:fice fiow, Q,=3.782 02k

/) oW K
2L T AT i
sy

: /]
it LLLLS Soe et i .
A LTI £ : -
WIS RINNIIIS IR b :
; /iZz7/7 " %

Q, cubic feel per second

20;

12,6

cCFS 1

TR
NN \N\\§'\\

R o N ! . ) ; !
. b L. ] i
N RN TR RN g SR TINN JRE B SO 8

5}

03 04 0.5‘9.6 08 -ID 20 30 40 50 60 80 WO

Heod in fest, measured from crest of riser

0.5¢
Source: USDA-SCS Plate 3.14-8
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. TABLE 3.14-B
PIPE FLOW CHART, n = 0.013

2661

SOS-VASN :921nog

FOR REINFORCED CONCRETE PIPE INLET Kp = Kg + K = 0.65 AND 70 FEET OF REINFORCED CONCRETE PIPE CONDUIT (full flow assumed)
Note correction factors for pipe lengths other than 70 feet
djameter of pipe in inches
H, in
feet 12" [{ 15'; 18" 21" 24" 30" e" 42" 48" 54" 60" 66" 72" 78" 84" 90" 96" 102"
1] 3.22 544 8.29 11.8 15.9 26.0 38.6 53.8 71.4 91.5 114 139 167 197 229 264 302 347

2 4.55 7.6% 11.7 16.7 22.5 36.8 54.6 76.0 101 129 161 197 236 278 324 374 427 483
3 5.57 9.42 14.4 20.4 27.5 45.0 66.9 93.1 124 159 198 241 289 341 397 458 523 592
4 6.43 10.9 16.6 23.5 31.8 52.0 77.3 108 143 183 228 278 334 394 459 529 604 683
5 7.19 12,2 18.5 26.3 35.5 58.1 86.4 120 160 205 255 311 373 440 513 591 675 764
6 7.688 13.3 20.3 28.8 8.9 63.7 94.6 = 132 175 224 280 341 409 482 52 647 739 837
7 8.51 14.4 21.9 31.12 42.0 68.8 102 142 189 242 302 368 441 521 607 699 798 904
81 9.10 15.4 23.8 33.3 44.9 73.5 109 152 202 259 kP2 39d¢ 472 5§57 685 748 as4 966
9| 9.65 1§ 24,9 35.3 7.7 78.0 116 161 214 27s 342 418 500 890 686 793 905 1025
> 10 10.2 26.2 37.2 50.2 82.2 122 170 226 289 36l 440 527 622 725 836 954 1080
11 {10.7 18.0 27.5 39.0 52.7 86.2 128 178 237 304 379 462 553 653 761 877 1001 1133
12 111.1 18.9 28.7 40.8 55.0 90.1 134 186 247 a7 3958 482 578 682 794 916 1045 1184
13 |11.6 19.6 29.9 42.4 57.3 93.7 139 194 257 330 411 502 601 710 827 953 1088 1232
14 [12.0 20.4 3l.0 4.1 59.4 97.3 145 201 267 342 427 521 624 736 858 989 1129 1278
15 ]12.5 21.1 32.1 45.6 61.5 101 150 208 277 354 442 539 646 762 888 1024 1169 1323
16 {12.9 21.8 33.2 47.1 63.5 104 155 215 286 366 457 557 667 787 917 1057 1207 1367
17 [13.3 22.4 34.2 48.5 65.5 107 159 222 294 377 471 574 688 812 946 1090 1244 1409
18 |13.7 23.1 35.2 49.9 67.4 110 164 228 30 388 484 591 708 835 973 u2 1280 1450
19 {14.0 23.7 36.1 51.3 69.2 113 168 234 31 399 497 607 727 858 1000 1152 1315 1489
20 |14.4 24.3 37.1 52.6 71.0 116 173 240 19 409 510 623 746 880 1026 1182 1350 1528
21 |14.7 24.9 38.0 53.9 72.8 119 177 246 327 419 523 638 764 902 1051 1211 1383 1566
22 }15.1 25.5 38.9 §5.2 74.5 122 18l 252 335 429 535 653 782 923 1076 1240 1415 1603
23 [15.4 26.1 39.8 56.5 76.2 125 186 258 342 439 547 €68 800 944 1100 1268 1447 1639
24 |15.8 26.7 40.6 57.7 77.8 127 189 263 150 448 559 682 817 964 1123 1295 1478 1674
25 j16.1 27.2 41.5 58.9 79.4 130 19 269 357 458 571 696 834 284 1147 1322 1509 1708
26 116.4 27.7 42.3 60.0 81.0 133 197 274 364 467 582 710 850 1004 1169 1348 1539 1742
27 [16.7 28.3 43.1 61.2 82.5 135 201 279 371 476 593 723 867 1023 1192 1373 1568 1775
28 |17.0 28.8 43.9 62.3 84,1 138 204 FI-H 378 484 604 7 881 1041 1214 1399 1597 1808
29 {17.2 29.3 44.7 63.4 85.5% 140 200 290 384 493 615 750 898 1060 1238 1423 1625 1840
30 17,6 29.8 45.4 64.5 87.0 142 212 294 391 501 625 763 913 1078 1256 1448 1653 1871

:;etn Correction. Factors For Other Pipe lLengths
20 {1.30 1.24 1.21 .18 1.15 1.12 1.10 1.08 1.07 1.06 1.05 1.05 1.04 1.04 1.03 1,03 1.03 1.03
30 [1.22 1.18 1.15 1.13 1.12 1.09 1.08 1.06 1.05 1.05 1.04 1.04 1.03 1.03 1.0 l.Oi 1.02 1.02
40 {1.15 1.13 1.11 1.10 1.08 1.07 1.05 1,05 1.04 1.03 1.03 1.03 1.02 1.02 1.02 1.02 1.02 1.02
50 {1.09 1.08 1.07 1.06 1.05 1.04 1.04 1.03 1.03 1.02 1.02 l1.02 1.02 1.01 1.01 1.01 1.01 1.01
60 {1.04 1.04 1.03 1.03 1.03 1.02 1.02 1.02 1.01 1.01 1.01 1.01 1.0 1.01 1.01 1.01 1.01 1.01
70 j1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
a0 .96 .97 .97 .97 .98 .98 .98 .99 .99 .99 <99 .99 .99 .99 .99 .99 .99 .99
90 .93 .94 .94 .95 .95 .96 .97 .97 .98 .98 .96 .98 .98 .99 .99 .99 .99 .99
100 .90 .91 .92 .93 .93 .95 .95 .96 .97 .97 .97 .96 .98 .98 .98 .98 .98 .99
120 .84 .86 .87 .89 .90 .91 .93 .94 .94 .95 .96 .96 .96 .97 .97 .97 .97 .98
140 } .80 .82 .83 .85 .86 .88 .90 .91 .92 .93 .94 «94 .95 .95 .96 .96 .96 .97
160 | .76 .78 .80 .82 .83 .86 .88 .89 .90 .91 .92 .93 .94 .94 .95 .95 .95 .96

1483
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TABLE 3.14-C

DESIGN DATA FOR EARTH SPILLWAYS

STAGE SPILLWAY | N BOTTOM WIDTH (b) !N FEET
wreer®Ruaesl (s _F o 7 12 T ta | 16 | 18 |20 | 22 | 24 | 26 | 28 | 30 | 32 | 34 | 36 | 38 | 0
o 7 7 g 10 [ MY S T 77 L 8 | 20 2L [ 22 24 = 1 27 28
cs v ' 7 27 27 27 77 77 7i 27 7 7 7 7 2.7 7 2.7 7 N4
3 S 39 91 39 8] 38| 8! 81 ] '8 8 8 8 8l 38 8 8
X 3 33 3 33 33 33 33 1 33 . 3 3 3 3 3 3 33 13 3
Q 10 i2 ;| i4 X i 20 2 2 2 2 X 3 3 35 3 39
(s 1 e
+ . 3 .6 .6 - -
X 3¢ 36 36, 3 36 3¢ 3 3 37 37 37 3 3 37 37 3 37
[+) 1 T 1€ I 20 2 2 2 30 3 3 3 4 a3 | 44 4 a
0.7 v 32 2 3 3. 33 3 3 3 33 3 33 3 33 3 33 3 -3
: S 35 35 34 4 q K} 4 3| 34 ) 34 4 34 4l _3a 4 4
X 3S 40 3 4 At 41 41 4 41 4 4 4 41 4 4 4 4
Q ! 16 19 272 26 | 2 32 3 38 4 4 4 48 54 5 €0 ]
08 Vv B 35] 35 6] 36 €] 36 6 36 36 6 6 36 36, 36 3.6 )
S 33 33 33 2 2 2 32 20 32 2 2] 32 32 32 32 2 2
X 33 a3 X3 33 3 35 3 25 35 35 & a5 45 45 as_| a5 45
Q 7 20 24 26 3 3 3 3 *7 |5 3 57 0 64 8 7 7
09 v 37 38l 38 8 8 8 8] 3 3.8 8 8. _38 38| 38} 38 [
) S 372 30 1 R 1 | X 1 [] 31 1 31 .| 3.1 3.t 3.1 4
X a7 a7 [X: 48 4 Y: a¢ 48 48 4% a9 a9 2 1 4 43 a9
Q 20 24 33 3 42 q 51 5 61 6 €8 12 77 81 86 30
[ o v 40 40 40 40 4.0l 4.0 40 30 4.0 4.0 40 40 4 0] 4. 40 4.0 40
S 31 30 30 30 30 3o 30 30l 30 30 30l 3d 30f 30 ;9__,,5_3.0 30
X X 51 z 5 1 g2 52 | 52 52 52 52 52 52 52 52 52 1 %2 52
qQ 23 28 34 39 44 49 54 60 €5 70 74 79 84 89 95 1100 105
- v a2 a2l a2 43 43 a3 a3l 43 43 a3 43 4 43 43| 43| a3 a3
: S 2.9 29 29] 291 2.9 9] 29 9 9 2.8 28] 2.8 286 2 2.8 8| 8
X 55 55 55 585 58 5 53 5 5 56 56 56 56 5 % | s 5
/) 13 40 a5 X 58 | 64 [ 7 —8C 86 92 1 9 0 110111
|2 v 3.4 a4 Y} 44 44] as| a5 as] as 45 45 as| 45 as| 450 as[ a5
: S 9 9 8 8 8 28] 28} 28 28; 28] 28 28 28] 28f{ 28] 28
X 5 5 5 5 S H 59 59 60 €0 60 60 €l 60 €0 60 60|
Q 3 3 3 5 58 3 73 80 [X: 91 99 1106 | ti2 | r19 [ 128 133" | 140
13 v .5 46 6 [ 3 46 47 47 4.7 47 4.7 4.7 4.7 47 47 47 4.7
: S 28 28 28 727 27 7| 2.7 7 27|27 27 27 27 2% 27 27
X 62 €2 62 €3 6 €3 3 63 3 3 63 64 64 64 €4 | 64 | 64
[ 37 3 51 g 66 74 B 90 9¢ 10 111 119 1 127 [ 134 [142 1150 1158
v 4.7 agl a8 48 a8l a8 a8l a8l 4 a9 4 4 Y 49| 4.9
1.4 S 28 2?7# 27 2.7 z.7’ z.#* 2.7 z% 2.6 2.6 2.6 26 26 6] 2.6
X 65 66 56 56 67 eF X 67 &7 67 68 68 | 6 69
Q a1 E<) 58 €6 75 85 92 [ 1ot 110 116§ 12 13 142_| 15 160 116 17
|5 v a8 49| a9 50 S5O 50 50} 50 50 5. 5o 5o 509 50 51 51 51
S 7 7|26 6] 26 26/ 26| 26 e 26 2 ) S 5
X 3 3 70 70 7|JL 71 'f 71 7 1§' 7 7 7 7 7 7 73 72
Q 3 54 3 7 84 94 1104 | 112 12 132 M2 J14 158 | 16 17 187 | 197
16 IV 55l s i ] i 2 53 3 2 3 52 2 s 52
: - 6 2. 3 . 5 5 5| S s s 5] .5| 5]
X 7 T4 7 4 7 7 7 7 7 7 7 7 7 7 7 7 7 7
Q 5 62 7 8 94 110 [l 12 13 | 4 15 16 17 18 19 zo_{zw
17 v 3 2 2 3 - 3 3 [ r r = 4
’ s 3 6 5 51 2.8 5 5 B 5 S S 5 [ - 5 ;‘_{ S
X 7 e 7 80 80 | 80 80 80 80 | 80 80 80 80 80 8 80 80
Q ) ) 8 93 | 104 116 [ 127 (138 (150 [ 160 {17 18 194 04 Y214 [276 233
| 8 v 53 54 5.4 5.5 55| 55| 55 5. §5] 55 55 56| s 5 6! 6 56
3 25 5| 25 5 Z.4 2 4 T3] 2.4 74| 24 24 2.4 2. 24 4 24
X 80 8 8 [X 84 84 84 84 1 B4 84 84 a4 X 8 [ X 84
[7) 64 7 8 10 T14 [ 12 74 152 [ 164 [ 175 [ 18 20 i3 1225 §235 24 260
19 v 55 5 s 6 3 3 7 7?87 ¥3 57 T 7 3 Xi 7
S 2.5 .5 5 .4 4 4 4 2 4 4 2.4 4 .4 2. 4 4 4
X [ 85 ] ) ) B B £l 88 [] 88 8 8 8 3 [ 8
Q 71 83 97 T i1i 112 i3 5 164 178 1 19 704 [21 z3 4% 12! F13 28
v 56 5 57 57 [) 8 8 8] 58 58 58 59 g___ 59 9
2.0 —5 25| 24| 24l 24 zal 24| 24 A I 23 23] 23 : 2323
X 88 30 91 1 9 9; 9 9 9 9 9 92 92 92 1 92 92 9
Q T 9 107 ' 122 135 14 16 177 19 207 [220 1234 267 [2 29 05 |
2.1 v 7 8 S 59 &9 9 58] 6 0 0 5.0 5.0 0| 5.0 6 .0} 5.0 5.0 5
’ S 4 2.4 4 24 4 3 3 2.3 3 2.3 3 3 2.3 23 2.
X ) 3 95 1 9 3 ) 3 %61 9 9 96 26 1 26 1.9 26
Q 84 100 11 130 14 163 (17 194 210 | 224 123 28 €9 8 30 14 1330
2.2 v 5 9 5 9 6 0 0 B 11 1 T 61 1 ] X 6. | 2| .2 2 6.2
: 5 al 2.4 4 3 3 30 3 2.4 23 23 . :.3; 2 : :gi 23 23
X 96 98 3 ) 9 39 9 T00_ {100 | 100 | 100 1100 | 100 100 {100 |00 1100
Q 90 { 108 258 | 275 [292 [306 (323 {341 | 354
2.3 v 6.0 3 3 3 .3 3] 3 3) 3]
. S ) 2 2l 22 . ] 2 2| 2
X 00 ] 10 1) i05 | 10 10, 10 10 0
Q 59 1 1€ 27 294 | 3) 32 34 364 | 37
2.4 v 6 | 4 4 5 4 6 4 64 6.4/ 5.4 6.4
: g 23, 2 2 2 22 2 . 2l 2
X 105 10 109 109 |109 1109 [0 i 109

Source: USDA-SCS
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% B length of flow path. :E
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NUMBER OF ANTI-SEEP COLLARS REQUIRED

Anti-Seep Collar Size, V, feet

5.25

Source: USDA-SCS
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Hydrograph Summary Report

Page

Hyd. | Hydrograph| Peak Time Timeto | Volume | Return Inflow Maximum | Maximum Hydrograph
No. type flow | interval| peak period hyd(s) elevation storage description

(origin) (cfs) (min) (min) (cuft) (yrs) () (cuft)
1 Rational 7.8 ol 1 5 2,922 2 — — —— 2yr Pre
2 | Rational 100 ¥ 1 5 3,768 10 _ —_— —_ 10yr Pre
3 Rational 13.0 v 1 5 4,858 100 —_— —— — 100yr Pre
5 Rational 182 V| 1 5 6,830 1 —_ — — 1yr Post
6 Rational 21.0 / 1 5 7,864 2 —_— — —— 2yr Post
7 Rational 270v 1 5 10,141 10 — — —— 10yr Post
8 Rational 349 Y| 1 5 13,074 100 — _— — 100yr Post
10 Reservoir 0.4 1 12 6,406 1 5 75.87 23,584 1yr routing
11 Reservoir 0.4 1 12 7,385 2 6 76.00 24,561 2yr routing
12 Reservoir 0.4 1 12 9,538 10 7 76.26 26,718 10yr routing
13 Reservoir 0.5 1 12 12,312 100 8 76.59 DM 29,503 100yr routing

Proj. file: Pond.gpw

IDF file: JCChydrographs.IDF

Run date: 06-21-2001
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Hydrograph Plot

Hyd. No. 10

1yr routing

Hydrograph type = Reservoir
Storm frequency = 1yrs
Inflowhyd. No. =5

Max. Elevation = 75.87 ft

Peak discharge

Time interval

Reservoir name

Max. Storage

English

0.35cfs

1 min
pond1
23,584 cuft

Storage Indication method used.

Total Volume = 6,406 cuft

10 - Reservoir -1 Yr - Qp = 0.35 cfs
20
5 |
g 10
5
| / Hyd. 10
|
| 0 ‘r |
| 0 5 10 15 20 25
| Time (hrs)
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Hydrograph Plot

English
Hyd. No. 11
2yr routing
Hydrograph type = Reservoir Peak discharge = 0.38 cfs
Storm frequency = 2 yrs Time interval = 1 min
Inflow hyd. No. =6 Reservoir name = pond1
Max. Elevation = 76.00 ft Max. Storage = 24,561 cuft

Storage Indication method used.

Total Volume = 7,385 cuft

11 - Reservoir -2 Yr - Qp = 0.38 cfs
25 1 |
|
| |
| 20 | / Hyd. 6
|
|
» 15 |
S | |
o
10 | |
I
5 L | |
i | / Hyd. 11
: .
0 5 10 15 20 25
Time (hrs)
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Hydrograph Plot

Hyd. No. 12

10yr routing

Hydrograph type = Reservoir
Storm frequency = 10yrs
Infow hyd. No. =7

Max. Elevation = 76.26 ft

Peak discharge

Time interval

Reservoir name
Max. Storage

English

0.44 cfs

1 min
pond1
26,718 cuft

Storage indication method used.

Total Volume = 9,538 cuft

12 - Reservoir - 10 Yr - Qp = 0.44 cfs

30 W

Q cfs

15

10

0 5 10 15

Time (hrs)

20

25

/ Hyd. 7

/ Hyd. 12
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Hydrograph Plot

English
Hyd. No. 13 "%
: e
100yr routing ‘ { %‘A
Hydrograph type = Reservoir rl"‘jl( o '0 Peak discharge = 0.50 cfs
Storm frequency = 100 yrs ‘\ﬁt 11 Time interval = 1 min
Inflow hyd. No. = 8 v Reservoir name = pond1
Max. Elevation = 76.59 ft Max. Storage = 29,503 cuft
Storage Indication method used. Total Volume = 12,312 cuft
13 - Reservoir - 100 Yr - Qp = 0.50 cfs
40 —
5
o 20
10
/ Hyd. 13
0
0 5 10 15 20 25
Time (hrs)
|
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pond1

10
/ Total
8 “ | / Culv A
= / CulvB
= 6
o / CulvC
% 4 / CulvD
Weir A
2 / Weir B
0 / Weir C
0 50 100 150 / WeirD

Discharge (cfs)
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*Reservoir Report

Page 1
English
Reservoir No. 1 - pond1
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 70.007 1,094 0 0
2.00 72.00 2,396 3,490 3,490
3.70 73.70 4,303 5,694 9,184
4.00 74.00 5,971 1,541 10,725
5.00 75.00 6,918 6,445 17,170
6.00 76.00 7,865 7,392 24,562
7.00 77.00 8,926 8,396 32,958
8.00 78.00 9,986 9,456 42,414
8.50 78. 50/ 10,684 5,168 47,582
10.00 80.00 12,776 17,595 65,177
. 7
Culvert/ Orifice Structures Weir Structures QP mé‘w"“ 7
Fing
W B 1 o -y €1 ol
Rise in = 18.0'/ 40v 00 0.0 Crestlenft = 9.4 8.0‘/ 0.0\ 0.0
Span in = 1807 40v 00 0.0 CrestELft = 77.00 7850 }78.50f 0.00
No. Barrels = 1 1,0 0 Weir Coefr. = 3.00 3007 |3.00/ 0.00
Invert EI. ft = 69.00¥ 75.00 0.00 0.00 Eqn. Exp. = 1.50 1.50 1.50/" 0.00
Lengthft = 1000¥ 00 00 00 Multi-Stage = Yes No \No/ No
Slope % =1.00¥ 000 000 0.00
N-Value = 013 .013'; .000 .000
Orif. Coeff. = 060” 0.60”° 0.00 0.00
Multi-Stage = --——- Yes No No Tailwater Elevation = 69.20 ft
Note: All outflows have been analyzed under inlet 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 70.00 4.31 0.00 - — 000 0.00 000 - 0.00
200 3,490 72.00 12.33 000 - —_ 000 000 000 -— 0.00
3.70 9,184 73.70 15.98 000 - - 000 000 000 - 0.00
400 10,725 74.00 16.54 000 - — 0.00 000 000 - 0.00
500 17,170 15.00 18.29 000 - — 000 000 000 -— 0.00
6.00 24,562 76.00 19.88 038 - -— 0.00 0.00 000 - 0.38
7.00 32,958 77.00 21.36 057 — — 000 0.00 000 — 0.57
8.00 42414 78.00 22.74 0.00 - — 2820 000 000 - 22.74
8.50 47,682 78.50 23.40 000 — — 5181 0.00 000 -— 23.40
10.00 65,177 80.00 25.27 000 - — 146.53 4409 5511 - 124.48
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Q

= 300 EXAMPLE
- Height = IQOF't, :
- B 200 Length=3 000 F!.
wE : Time of concantration =i4 Min.
4 = 150
3 E | (FT.) "
QO [ 100 L(FT.
: u;-:'f ~ 10,000 60
o ~
- \EXAMPL 2
< b 50 ~. &
- ~ 5,000 b
= T~ W <
o . graph Te for natural . - 2000 ~~ B E. s
=L basins with wet.detfined channeis, S 1. 500 2F
- for overiand flow on-bgre L 3E
- 10 earth,and for mowed grgssToad~ = w '
Qr- ~__side channels. 25 Q8
s |=. -~ For overiand flow, grassed sur- W - wF
w L faces, multiply Te by 2.- - = |
O |- s Foroverland flow, concrete or § A ==
= asphait surfaces, muitiply Te s —
S| by 0.4: . * |— 300 IS
w For concrate channeis, muitiply ; = B
| Te by 0.2. . —— 200
- 150 — 2
L— 100 B
S |
— |

Fig. 1.5.1.2

H(FT.)
500

Sased on study by P.Z. Kirpieh,
Civii Engineering, Vol.10, No.6, June 1940, p. 362

15Q

100

o m o

o201

Te (MIN.)
400 . 200

- PE

TIME OF CONCENTRATION OF SMALL
DRAINAGE BASINS

1-14
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Hydrograph Plot

English
Hyd. No. 1
2yr Pre
Hydrograph type = Rational Peak discharge = 7.79 cfs
Storm frequency = 2 yrs Time interval = 1 min
Drainage area =47 ac Runoff coeff. = 03 >
Intensity = 5.53in Time of conc. (Tc)= 5 min © ok
I-D-F Curve = JCChydrographs.IDF Reced. limb factor = 1.5
Total Volume = 2,922 cuft
1 - Rational -2 Yr - Qp = 7.79 cfs ’E
8 ‘ |
| | | |
1 1
|
| 6 |
! |
| |
2
6, / Hyd.1
O |
|
2 |
| |
| |
0 . |
0 5 10 16 l
Time (min) i
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Hydrograph Plot

English
Hyd. No. 2
10yr Pre
Hydrograph type = Rational Peak discharge = 10.05 cfs
Storm frequency = 10 yrs Time interval = 1 min
Drainage area =47 ac Runoff coeff. = 0.3
Intensity = 7.13in Time of conc. (T¢c) = 5 min
I-D-F Curve = JCChydrographs.IDF Reced. limb factor = 1.5
Total Volume = 3,768 cuft
2 - Rational - 10 Yr - Qp = 10.05 cfs k
15 | \
; l
| |
| | |
| | |
10 | |
o ' !
‘© / Hyd. 2
| 5
|
0 t— 1
0 5 10 15 ‘
Time (min)
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HYdrograph Plot

English
Hyd. No. 3
100yr Pre
Hydrograph type = Rational Peak discharge = 12.95 cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area =47 ac Runoff coeff. =03
Intensity = 9.19in Time of conc. (Tc) = 5 min
I-D-F Curve = JCChydrographs.IDF Reced. limb factor = 1.5

Total Volume = 4,858 cuft

3 - Rational - 100 Yr - Qp = 12.95 cfs
15 |
/\ %
10 |
2]
© / Hyd. 3
c
) \
0
0 5 10 15
Time (min)
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WORKSHEET FOR BMP POINT SYSTEM

TOTAL SITE AREA =7.75 AC.

STRUCTURAL BMP POINT ALLOCATION

NOTES:

Fraction of Weighted
BMP BMP Points Site Served BMP Points
v v / \/
Wet Pond (E.D.) 10 x (6.30+0.59) + 7.75= 8.89
TOTAL WEIGHTED STRUCTURAL BMP POINTS: 8.89
NATURAL OPEN SPACE CREDIT
Adjacent Natural Open Fraction Points for
To Wetland Space Credit of Site Natural Open Space
No 10 X 0.94 = 7.75 = 1.21 v’
TOTAL WEIGHTED POINTS
Structural BMP Points / Natural Open Space Points v Total .
8.89 + 1.21 = 10.10
D Natural open space has been placed in a conservation easement.

S:JOBS\8914\01-IBV\Design\Pond\bmp-pnts.doc
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Impervious Area and Required Volume Calculations

for
Ironbound Village
AES# 8914-1

Impervious items Totals Acres
Houses 23 Ea 1350 SF 0.71
T.H. 7 Ea 912 SF 0.15
Office 4 Ea 2400 SF 0.22
Drveways 23 Ea 312 SF 0.16
Roads:
Public 870 LF 31 Width 0.62
Private 530 LF 60 Width 0.73
Pond Access Rd 340 LF 12 Width 0.09
Wet Pond Surface @ N.P. 105 LF 65 Width 0.16
Sidewalks:
w/in RI'W 850 LF 8 Width 0.16
Offsite Road 500 LF 12 Width 0.14

Total Impervious Area (TIA) 3.14
Area to Pond = 6.8 Acres
Percent Impervious = 46% v
Pond's Required Wet Volume = (1")(ft/12"}(TIA Ac)(43560 sf/Ac) = 11,390 cf.
Pond's Required Dry Volume = (1")(ft/12")(TIA Ac)(43560 sf/Ac) = 11,390 c f.
Sediment Forebay's Required Volume = (0.1")(ft/12")}(TIA Ac)(43560 sf/Ac) = 1,139 c.f.
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BMP VOLUME CALCULATIONS 0 \. \/
for
, Bent Tree V-
AES Project No.. 8878-00

PROPOSED POND VOLUME
Sum Sum

Area Incremental Volume Volume  Volum: Above
Eleva Depth {sq. ft) (cu. ft.) (cu ft) (cuyd) NPE
70.0 0.0 1,094 0 0 /0
72.0 2.0 \ 239 3,490 3,490 129
73.7 17 \ 4,303 5,694 9,184 4 340
74.0 0.3 N \g,971 1,541 10,725/ | 397
75.0 1.0 Yy 618 6,445 17,170 636 0
76.0 1.0 7,80 7,392 246561 910 7,391
77.0 1.0 8,926'\ 8,396 H957 | 1221 | 15787
78.0 1.0 9986 \ 9,456 42,413 | 1,571 | 25243
78.5 0.5 10,684 5,168 A 47580 | 1762 | 30410
80.0 1.5 12,776 17505 /| 65175 | 2414 | 48,005

RELEASE RATE REQUIRED TO DETAINED VOLUME FOR 24 HOURS

Required BMP Volume (based upon impervious Area) = 11,390 cubic feet

- ¢
15,787 cubic feet éé ‘9,(/

77.0

Volume Provided (based upon above tabie) =

Elevation of water surface associated with provided volume =
Elevation of Low Flow Orifice =

Average Head, in feet =

Average Release Rate Caiculation 5,787 cubic feet

(24 houté x 60 minutes/hour x 60 seconds/ minute)

0.2 cfs

LOW FLOW ORIFICE DIAMETER REQUIRED TO MAINTAIN AVERAGE RELEASE RATE

Diameter of Low Flow Orifice = 2* ( Q / ((64/32 * (h / 2)) » (1/2) * 0.6 * 3.14))) * (1/2)

where, Q equals average release rate (cfs), h equals average head (|

Diameter of Low Flow Orifice = 0.30 feet, or 4 inches

Page 1
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DRAINAGE AREA TO POINT OF CONCERN

SEDIMENT FOREBAY
for
Ironbound Village
AES Project No.: 8914-1

6.8 Acres
IMPERVIOUS AREA TO POINT OF CONCERN 3.14 Acres
STORAGE REQUIRED
A.  Volume = 1" per Impervious Area = 1139 cf
STORAGE PROVIDED
Wet Wet
Area Incremental Volume Volume Volume
Eleva Depth (sq. ft.) (cu. ft.) (cu. ft)  (cu.yd.)
70.0 0.0 422 0 0 0
72.0 2.0 994 1,416 1,416 52
73.0 1.0 1,365 1,180 2,596 96

Page 1
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C. Anti-Flotation Calculations

Down Force = Wt of riser + Wt. of Soil + Wt. of Anti-Vortex Cap
Wt. of Riser = Wt. Walls + Wt. Siab + Wt. Grout - Openings - Weir
Wt. Walls = ((0.D./2) - (1.D.12)* ) x 3.14 x (Height) x 150 LB/CF
Wit. of walls 7418 LB
Wit. Slab Area Base Slab x Thickness x 150LB/CF
Wt. of slab 2944 1B
Wt. Grout 4239 LB
Wt. outlet opening 132 LB
Wi. of weir 0 LB
Wt.of Riser = 14469 LB

Wit. of Soil = Wt. Soil at the Angle of Repose - Wt. Water
= (Vol. Above Base Slab - Vol. Riser) x (110LB - 64.4 LB)

Slab Area = 19.63
Surface Area = 39.75
Vol. above Base = 178
Vol. Riser = 103
Wt. Soil = 4686

Wi. Anti-Vortex Cap 2220

Total Down Force = 21375
Total Uplift = 12815
Resultant Force = 8559

SF

Avg. Area =
SF 29.69
CF
CF
LB

LB

sy~ (19469 +qusu2220)
LB 4 <
B v ok
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Buovancy / Anti-Flotation Calculations

A. Sketch:
4.00 Weir Width = 0
weir height = 0
Top= 77.00
To
4—— Area of the Effective Weight of Soil
4 10 Degrees Angle of Repose
3.00 Invin= 75
Height of backfill = 6
~Wetwell Height= 9.00
Bott.= 68.00

12 __Base Slab

B. Buoyancy Calculations (Uplift)

Uplift = Wt Water Displaced by the Wetwell

Vol of the riser = (0.D.72)? x 3.14 x Height
113 CF
Vol. of slab = (Dia. Slab / 2)2 x 3.14 x Slab Thickness
20 CF
Total Vol. of Displacement = 133 CF
Total Uplift 8544 LB Aup
Safety factor against uplift = 1.3 for any pond
Safety factor against uplift = 1.5 at normal pool elevation of wet ponds

Total Uplift with safety factor = LB AUp
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Adequate Channel Analysis
Ironbound Village

July 5, 2001
Project No. 8914-01

CHANNEL GEOMETRY (SS #8)

i TOP WIDTH {

HEIGTH ‘ 1

z
‘—— BOTTOM WIDTH ——l
BOTTOM WIDTH = 1FT
HEIGHT = 15FT
Z= 30FT
SLOPE (S) 0.03 FT/FT
MANNING'S N 0.03 Per VDOT Drainage Main
SOIL TYPE
SANDY LOAM
MAX. PERMISSIBLE VELOCITY = 2.5 FT ISEC
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2-YEAR STORM EVENT

TIME OF CONCENTRATION
RAINFALL INTENSITY =
RUNOFF COEF. =
DRAINAGE AREA =

PEAK FLOW RATE =
PEAK VELOCITY =

5 MIN.
55
0.8
0.45 AC.

1.98 CFS
2.50 CFS

(Q=CIA)
(SEE FOLLOWING TABLE) &/

* VELOCITY FOR POST DEVELOPMENT 2-YEAR STORM IS

LESS THAN OR EQUAL TO MAXIMUM PERMISSIBLE VELOCITY OF 2.50 CFS,
THEREFORE, CHANNEL IS ADEQUATE.

Incremental  Area

(FT)

0.00
0.10
0.20
0.30
0.40
0.50
0.60
0.63
0.64
0.65
0.70
0.80
0.90
1.00

(SQFT)
0.00 1.00
0.00 1.63
0.02 2.26
0.08 2.90
0.19 3.53
0.38 4.16
0.65 479
0.73 4.95
0.79 5.06
0.82 5.11
1.03 543
1.54 6.06
2.19 6.69
3.00 7.32
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10-YEAR STORM EVENT

‘Incremental

- Depth
(FT)

0.00
0.10
0.20
0.30
0.40
0.50
0.60
0.65
0.67
0.68
0.70
0.80
0.90
1.00

TIME OF CONCENTRATION
RAINFALL INTENSITY =
RUNOFF COEF. =

DRAINAGE AREA =

PEAK FLOW RATE =

DEPTH =

5 MIN.
7.0
0.8
0.45 AC.

2.52 CFS
0.68 FT

(Q=CIA)

(SEE FOLLOWING TABLE)

* INCREMENTAL DEPTH FOR POST DEVELOPMENT 10-YEAR
STORM IS LESS THAN THE HEIGHT OF THE CHANNEL,
THEREFORE, CHANNEL IS ADEQUATE.

(SQFT)

0.00
0.00
0.02
0.08
0.19
0.38
0.65
0.82
0.90
0.93
1.03
1.54
2.19
3.00

(FT)

1.00
1.63
2.26
2.90
3.53
4.16
4.79
5.1
524
5.28
543
6.06
6.69
7.32

0.00
0.13
0.42
0.79
1.23
1.73
2.27
2.55
2.66
2.70
2.84
3.45
4.08
4.74
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0.00
0.00
0.01
0.06
0.24
0.65
1.47
2.10
2.40
2.52
2.92
5.29
8.93
14.23

_ Flow

“(cFs)

Z/ /a%:



Adequate Channel Analysis
Ironbound Village
July 5, 2001
Project No. 8914-01

CHANNEL GEOMETRY (SS #6A)

| |
TOP WIDTH
| |

HEIGTH I 1

z
‘—— BOTTOM WIDTH ——l
BOTTOM WIDTH = 1FT
HEIGHT = 15 FT
Z= 30FT
SLOPE (S) 0.01 FT/FT
MANNING'S N 0.03 Per VDOT Drainage Main
SOIL TYPE
SANDY LOAM
MAX. PERMISSIBLE VELOCITY = 2.5 FT /SEC
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2-YEAR STORM EVENT

TIME OF CONCENTRATION 5 MIN.

RAINFALL INTENSITY = 5.5

RUNOFF COEF. = 0.5

DRAINAGE AREA = 0.63 AC.

PEAK FLOW RATE = 1.73 CFS (Q=CIA)

PEAK VELOCITY = 1.65 CFS (SEE FOLLOWING TABLE) &K

* VELOCITY FOR POST DEVELOPMENT 2-YEAR STORM IS

LESS THAN OR EQUAL TO MAXIMUM PERMISSIBLE VELOCITY OF 2.50 CFS,
THEREFORE, CHANNEL IS ADEQUATE.

Incremental  Area WP

(FT) (SQFT)

0.00 0.00 1.00 0.00 0.00 0.00
0.10 0.00 1.63 0.00 0.07 0.00
0.20 0.02 2.26 0.01 0.24 0.01
0.30 0.08 2.90 0.03 0.46 0.04
0.40 0.19 3.53 0.05 0.71 0.14
0.50 0.38 4.16 0.09 1.00 0.37
0.60 0.65 4.79 0.14 1.31 0.85
0.70 1.03 5.43 0.19 1.64 1.69
0.70 1.056 5.45 0.19 1.65 173 <e—--
0.71 1.07 5.49 0.20 1.67 1.80
0.75 1.27 5.74 0.22 1.81 2.29
0.80 1.54 6.06 0.25 1.99 3.06
0.90 2.19 6.69 0.33 2.36 5.15
1.00 3.00 7.32 0.41 274 8.22
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10-YEAR STORM EVENT

TIME OF CONCENTRATION 5 MIN.

RAINFALL INTENSITY = 7.0

RUNOFF COEF. = 0.5

DRAINAGE AREA = 0.63 AC.

PEAK FLOW RATE = 2.21 CFS (Q=CIA) ;
DEPTH = 0.74 FT (SEE FOLLOWING TABLE) &/ ° 0/¢-

* INCREMENTAL DEPTH FOR POST DEVELOPMENT 10-YEAR
STORM IS LESS THAN THE HEIGHT OF THE CHANNEL,
THEREFORE, CHANNEL IS ADEQUATE.

Incremental  Area  \ . Hydraulic = Velocity = Flow
(FT) (SQFT) (FT) (FTISEC) (CFS)
0.00 0.00 1.00 0.00 0.00 0.00
0.10 0.00 1.63 0.00 0.07 0.00
0.20 0.02 2.26 0.01 0.24 0.01
0.30 0.08 2.90 0.03 0.46 0.04
0.40 0.19 3.53 0.05 0.71 0.14
0.50 0.38 4.16 0.09 1.00 0.37
0.60 0.65 479 0.14 1.31 0.85
0.70 1.03 5.43 0.19 1.64 1.69
0.74 1.22 5.68 0.21 1.78 2.16
0.74 1.24 5.71 022 1.79 221 <o
0.75 1.27 5.74 0.22 1.81 229
0.80 1.54 6.06 0.25 1.99 3.06
0.90 2.19 6.69 0.33 2.36 5.15
1.00 3.00 7.32 0.41 2.74 8.22
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Adequate Channel Analysis
Ironbound Village

July 5, 2001
Project No. 8914-01

CHANNEL GEOMETRY (SS #12)

| TOP WIDTH ll

HEIGTH ‘ I 1

z
l—- BOTTOM WIDTH ——l
BOTTOM WIDTH = 1FT
HEIGHT = 1.5 FT
Z= 30FT
SLOPE (S) 0.015 FT/FT
MANNING'S N 0.03 Per VDOT Drainage Main
SOIL TYPE
SANDY LOAM
MAX. PERMISSIBLE VELOCITY = 2.5 FTISEC
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2-YEAR STORM EVENT

TIME OF CONCENTRATION

RAINFALL INTENSITY =
RUNOFF COEF. =

DRAINAGE AREA =

PEAK FLOW RATE =
PEAK VELOCITY =

5 MIN.
55

- 05

0.45 AC.

1.24 CFS
1.70 CFS

(Q=CIA)

(SEE FOLLOWING TABLE)

* VELOCITY FOR POST DEVELOPMENT 2-YEAR STORM IS

Incremental

_ Depth
(FT)

0.00
0.10
0.20
0.30
0.40
0.50
0.60
0.62
0.63
0.65
0.70
0.80
0.90
1.00

LESS THAN OR EQUAL TO MAXIMUM PERMISSIBLE VELOCITY OF 2.50 CFS,

THEREFORE, CHANNEL IS ADEQUATE.

SQFT)

0.00
0.00
0.02
0.08
0.19
0.38
0.65
0.73
0.75
0.82
1.03
1.64
2.19
3.00

FT)

1.00
1.63
2.26
2.90
3.53
4.16
4.79
4.95
4.98
511
543
6.06
6.69
7.32

< Radius = o
(FT) (FTISEC)
0.00 0.00
0.00 0.09
0.01 0.29
0.03 0.56
0.05 0.87
0.09 1.22
0.14 1.60
0.15 1.70
0.156 1.72
0.16 1.80
0.19 2.01
0.25 244
0.33 2.89
0.41 3.35
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~ Hydraulic  Velocity  F

(CFS)

0.00
0.00
0.01
0.05
0.17
0.46
1.04
1.24
1.29
1.48
2.07
3.74
6.31
10.06

Ko

£ 2 ok



10-YEAR STORM EVENT

TIME OF CONCENTRATION
RAINFALL INTENSITY =
RUNOFF COEF. =
DRAINAGE AREA =

PEAK FLOW RATE =
DEPTH =

5 MIN.
70
0.5
0.45 AC.

1.58 CFS
0.66 FT

(Q=CIA)

(SEE FOLLOWING TABLE)

* INCREMENTAL DEPTH FOR POST DEVELOPMENT 10-YEAR
STORM IS LESS THAN THE HEIGHT OF THE CHANNEL,
THEREFORE, CHANNEL IS ADEQUATE.

“Incremental

_ Depth
(FT)

0.00
0.10
0.20
0.30
0.40
0.50
0.60
0.65
0.66
0.67
0.70
0.80
0.90
1.00

Area wp

0.00 1.00
0.00 1.63
0.02 2.26
0.08 2.90
0.19 3.63
0.38 416
0.65 4.79
0.82 5.1
0.86 517
0.90 5.24
1.03 543
1.54 6.06
2.19 6.69
3.00 7.32

~ Hydraulic

(FT)

0.00
0.00
0.01
0.03
0.05
0.09
0.14
0.16
0.17
0.17
0.19
0.256
0.33
0.41
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_Radius . . .
(FTISEC) (CFS)

0.00
0.09
0.29
0.56
0.87
1.22
1.60
1.80
1.84
1.88
2.01
244
2.89
3.35

0.00
0.00
0.01
0.05
0.17
0.46
1.04
1.48
1.58
1.70
2.07
3.74
6.31
10.06

e

< | o



~ Hydraflow Storm Sewer Tabulation

Pdge *

Station Len | Drng Area | Rnoff AreaxC Tc Rain | Total | Cap | Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
- coeff (1 | flow | full
Line '!'o “Incr | Total Incr | Total | Inlet | Syst Size | Slope; Up Dn “Up Dn Up Dn
Hne () (ac) | (ac) | (C) (min) | (min) {(inhr) | (cfs) |(cfs) |[(fts) | (in) | (%) (ft) ) ft) () (ft) ()
\
22 21 ;d‘:as' 0.40 0.40\/P0.40‘*‘0.16 016 [ 5.0 |50 71 114 [1563 | 225 | 15 gﬁg’ 95.18"/V92.25/ 95.61v" | 93.03 98.68‘/ 95.00'/ 13TO 12
21 20 220 4/0.45 0.50»"’0.22 038 |50 59 6.9 265 [457 (391 |15 AL 0.50\//92.00 ~191.89 /V92.70 v 192.55 7| 95.00 « 98.13 12 TO 11
20 |18 |138040.00 0.00~{000 |038 |50 |61 |68 |263 |804 350 15 A 15591648950 *{92.29 7 | 9036 ~ | 98.13~ | 83.71+7] 11 TO 10
19 |18 2304016+ 0.16 085014 |0.14 |50 |50 |71 [097 1380|200 | 15| 4.57] 9055|8950 A00.94 | 90.36 1 94,55/ 93.71+| 104 TO 10
18 |16 eo.ovyyo.oo 1.01 o.oMyo.oo 052 |50 |74 |es |343 |620 |3.18 | 15~ 095/]89.26v/ | 88.66|90.16 7 [90.05 | 93.71 92.69v"] 10 TO 9A
17 16 34.0‘/ 0.31~/0.31M/0.50A/0.16 016 (50 |50 7.1 1.10 [4.57 15+ 0.50‘}88.85/ 88.68.7190.06 ~790.05 ~ 92.85/ 92.69 —19B TO 9A
16 15 65.0\//0.31 163 | 075 |0.23 (091 50 (75 65 |591 |82t | 529 |15 1162 “/88.43'/ 87.38\89.40 ~| 88.67 7 | 92.69+] 9240~ 9ATO 9
15 7 102.0/f0.33 196 | 075 {025 |1.16 |50 |77 65 |7.46 (1148|439 | 18 A 120787137 85.91\/ 88.44 7 | 87.99~ | 9240 90.16v7[9TO 3
14 |13 125.0 V/O}.73‘/’0.73‘)/0.50Vﬂ).37 037 | 50 5.0 71 2.60 |20.05| 407 | 15 vi 9.64\/,93.50 V/91.09 A94.15 ~| 91.74 ~ 95.00v" 94.84” 8TO7
13 |11 840000 |073 000000 |037 |50 |52 |71 |288 |1052|3.37 | 15 f 265 6084 88.61 1 91.48 <] 89.53 | 94.80| 92.62/| 7 TO 6
12 11 110.04663% 0.63 1 0.50\4%.31 031 |50 (50 71 224 1134|309 | 15 i 3.08.192.00 \/r88.61 | 92.60 7 | 89.53 7~ 95.00‘/ 92.62\/ 6ATO6
11 9 84.0 *J{oo 1.36 O.OO‘A 000 {068 |50 (6.0 69 |466 [1229]3.77 |18 V] 1.37‘4V88.36 ‘/y87.21~/ 89.187 | 88.52 ~ 92.62s/ 91.76+]6 TO 5
10 9 34.0 Y0.32%] 0.32\”0.50‘)/0.16 0.16 {50 |50 71 1.14 |4.57 15 v 0.50\4 87.38 v 87.21/ 88.537"| 88.52 /| 91.92v| 91.76| 5ATO 5
9 8 71.0 V/O.68 236 | 050 |034 |118 |50 |65 6.7 |7.94 (1611|329 | 24 0.51\/ 86.96 V1 86.60v" 88.26 ~ | 88.22 7| 91.76v/ 91.53v|5TO 4
8 7 80.0/( 045 |2.81 0.80\.//0.36 154 |50 |70 6.6 10.18 | 21.01 | 3.35 | 24 j 0.86*/86.35‘/ 85.66\/'88.13/ 87.99 < 91.5% 90.16\/ 4TO3
7 1 34.0 |0.54 V/5.31 0.55\4V0.30 299 |50 |81 6.4 19.05 13199 | 7.31 | 24 2.00 {8541 8473 |86.967 |86.28 ~|90.16 (9032 |3TO2
6 5 355.0'4{19 019 | 085 [0.16 |0.16 |50 |50 7.1 115 192 | 402 |8 /@'9523 ‘/r83.00'/ 92.51~ | 83.51 7 95.70/0 1GTO1F
5 | End |90.00Lf0.00 |0.19 000000 |016 |50 |68 |67 (108 {1353 323 |12 1 14.44463.00 ~170.00~] 83.44~ | 70.44 |©1.00) |73.00 —1F TO 1E
4 3 |160.04%.19 |019-085+(016 |0.16 |50 |50 7.1 |[1.15 |242 |3.94 18 o 4.004/94.00'/1 87.60 ~194.51 | 88.13 ~197.00~"| 94.00~ [ 1D TO 1C
3 2 190.0\6.00 019 | 000 |0.00 [0.16 |50 |58 6.9 112 |242 | 393 |8 -« 4.00\)'87.60\/ 80.00_~) 88.10 7 | 80.51 7 94.00,/] 84.0Q-|1C TO 1B
2 End | 95.0¢/10.00 |[0.19 | 0.00 [0.00 [0.16 50 |68 6.7 1.08 [11.55| 3.23 | 12 \) 10.534780.00v | 70.00 80.44 7 70.44 7 | 84.00~~] 73.00 +T1B TO 1A
L5 |
1h 2",
Project File: SSDC.stm IDF File: JCCstormsewer.IDF Total number of lines: 22 Run Date: 07-05-2001
NOTES: Intensity = 143.72 / (Inlet time + 19.20) # 0.94; Return period = 10 Yrs. ; Initial tailwater elevation = 77.00 (ft)
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- Hydraflow Storm Sewer Tabulation
Station Len | Drng Area | Rnoff Areax C Tc Rain | Total | Cap | Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff () | flow | full -
Line | To " Incr | Total Incr | Total { Inlet | Syst Size | Slope; Up Dn ~Up Dn Up Dn
Line
(f) | (ac) | (ac) | (C) (min) | (min) |(in/hr) | (cfs) | (cfs) | (fs) | (in) | (%) (ft) (ft) () {ft) () )
90./b

‘ / V| P e -
qo.44 575 | 055 {024 |324 {50 (82 |63 (2053|3199 |6.53 24‘4 2.004 71.88 \/[70.00 “{77.77 [77.00 ; 7300 [2TO1

1 End | 94.0

Run Date: 07-05-2001

Total number of lines: 22

IDF File: JCCstormsewer.IDF

Project File: SSDC.stm
Initial tailwater elevation = 77.00 (ft) \/

NOTES: Intensity = 143.72/ (Inlet time + 19.20) 2 0.94; Return period = 10 Yrs. ;
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Hydraflow Plan View

Project file: SSDC.stm

No. Lines: 22

07-03-2001
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Hydraflow Inlet Report

Pa(ge 1

Line Inlet ID Q= Q Q Q ({Junc | Curbinlet Grate Inlet Gutter Inlet Byp
No CIA |carry | capt | byp |type line
Ht L area L w So w Sw Sx n depth | spread | depth | spread | Dep | No
(cfs) | (cfs) | (cfs) | (cfs) (in) | () |(saft) | (ft) | (/) | (RUR) | (ft) | (fU/ft) | (FU/t) (f) () (ft) (ft) (in)
22 #13 DI-7 064 |o0oo loes |000 |DrGrt| 0.0 [0.00 [212 [3.40 [3.00 |Sag |200 |0.330 0.330 | 0.000 | 0.08 | 3.48 0.08 | 3.48 0.0 Off
21 #12 DI-7 090 |o000 |090 |000 |DrGit | 0.0 |0.00 [2.12 |3.40 |3.00 Sag |(2.00 0.330 | 0.330 |0.000 | 0.10 | 3.61 0.10 | 3.61 0.0 Off
20 #11 MH 0.00 (000 [0.00 [0.00 |MH 00 000 |000 |000 |000 |0.000|0.00 |0.000|0.000 |0.013 | 0.00 | 0.00 0.00 | 0.00 0.0 18
19 #10A DI-3A 054 |000 |029 |025 [Cub | 6.0 |3.00 |0.00 {0.00 |0.00 |0.040 |2.00 0.083 (0.020 |0.013 | 0.14 | 1.69 0.16 | 1.55 2.00 | Off
18 #10 MH 0.00 |0.00 {000 {0.00 |MH 00 |000 |000 |000 {000 |0.000|0.00 |0.000|0.000}0.013 | 0.00 | 0.00 | 0.00 | 0.00 0.0 16
17 #9B DI-3B 062 1000 {046 |016 |Curb | 6.0 |4.00 |0.00 |0.00 }0.00 |0.017 {2.00 |0.083 }0.020 |0.013 0.18 | 2.70 019 | 1.84 | 200 | 4
16 #9A DI-3B 093 1000 |061 |032 |Curb | 6.0 |400 {000 {000 {000 [0.017 {2.00 }0.083 0.020 {0.013 | 0.20 | 3.70 022 | 267 200 | 7
15 #9 DI-3B 099 000 |o62 037 |cub | 60 |400 {000 |0.00 [0.00 |0.020 |2.00 0.083 0.020 [0.013 | 0.20 | 3.70 022 | 267 2.00 | Off
14 #8 ES-1 145 (000 |145 |0.00 {Hdw | 00 |0.00 |000 |0.00 (0.00 |Sag |0.00 |0.000 0.000 | 0.000 | 0.00 | 0.00 0.00 | 0.00 0.0 13
1.3 #7 MH 000 (000 [0.00 |0.00 |MH 00 1000 {0.00 [000 [0.00 |0.000|0.00 |0.000 |0.000 |0.013 | 0.00 { 0.00 0.00 | 0.00 0.0 11
12 #6A DI-7 126 |000 |[1.26 |0.00 DGt | 00 |000 |212 [3.40 (3.00 |Sag [200 |O0.330 0.330 (0.000 | 0.13 | 3.76 0.13 | 3.76 0.0 Off
11 #6 MH 000 [0.00 [0.00 [0.00 |MH 00 |000 {000 |0.00 {000 [0.000|0.00 |0.000 {0.000|0.013 | 0.00 | 0.00 0.00 | 0.00 0.0 9
10 #5A DI-3B 064 |000 (052 [0.12 |cub | 6.0 [400 J000 [0.00 |000 (0.010 200 0.083 | 0.020 |0.013 | 0.20 | 3.70 021 | 217 200 | 1
9 #5 DI-3B 135 [000 [1.13 |022 |curb | 6.0 |6.00 |0.00 {0.00 |0.00 |0.010 2.00 |0.083 |0.020 {0.013 | 0.25 } 6.20 0.27 | 517 200 | 7
8 #4 DI-3B 143 |000 |1.06 |038 |Cub | 6.0 |6.00 1000 |000 |000 |0.022 2.00 }0.083 |0.020 {0.013 | 0.22 § 4.70 025 | 4.17 2,00 | Off
7 #3 DI-3C 118 |o0s4 |1.72 |0.00 {cub | 6.0 {800 }000 [0.00 {0.00 |Sag 2.00 |0.083 {0.020 {0.000 | 0.29 | 7.97 033 | 7.97 2.00 | Off
6 #1G DI-7 064 |000 |064 |000 |DiGrt| 00 [000 }212 [3.40 |3.00 (Sag 2.00 |0.050 {0.050 |0.000 [ 0.08 | 6.21 0.08 | 6.21 00 | 6
5 #1F MH 0.00 |0.00 000 [0.00 [MH 00 |000 (000 |0.00 [0.00 |0.000|0.00 |0.0000.000|0.0t13  0.00 0.00 0.00 | 0.00 0.0 Off
4 #1D DI-7 064 {016 |080 |000 |DrGrt| 0.0 |0.00 |2.12 |3.40 |3.00 |Sag 2.00 |0.050 |0.050 |0.000 | 0.09 | 6.71 009 | 6.71 0.0 3
3 #1C MH 0.000 |0.00 |0.00 |0.00 |MH 00 |000 |0.00 |0.00 {000 |0.000|0.00 |0.000 |0.000 |0.013 0.00 { 0.00 0.00 | 0.00 0.0 2
2 #1B MH 0.00 |0.00 |0.00 [0.00 |(MH 00 |ooco |0.00 |0.00 |000 |0.000]0.00 |0.000 0.000|0.013 0.00 | 0.00 0.00 | 0.00 0.0 Off
1 #2 DI-3CC 096 |012 |1.08 |000 |Cub | 6.0 |800 |0.00 ;0.00 0.00 |Sag [2.00 [0.083|0.020 0.000 | 0.24 5.84 0.28 | 5.84 2.00 | Off

Project File: SSDC.stm

I-D-F File: VDOT_4IN-HR_STM.IDF

Total number of lines: 22

Run Date: 07-05-2001

NOTES: Inlet N-Values = 0.013 ; Intensity = 3.96 / (Inlet time + 0.10) ~ 0.00; Return period = 1 Yrs. ;

* Indicates Known Q added
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IRONBOUND VILLAGE

IRONBOUND ROAD
PHASES 1 AND 2

DECEMBER 2001

LMDG FILE NO. 2001112-000.07

SUPPORTING ENGINEERING DOCUMENTS

e DRAINAGE CALCULATIONS
o SUMMARY OF DATA
o LMDG ROUTING CALCULATIONS
o AES CALCULATIONS

FINAL ComPS
BMP DESI6N

[ ANDMARK (Gchen 4o Scett)

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
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SUMMARY OF DATA

Storm Event

2-year pre-developed
2-year post-developed
2-year routed outflow
2-year rise elevation

10-year pre-developed
10-year post-developed
10-year routed outflow
10-year rise elevation

25-year pre-developed
25-year post-developed
25-year routed outflow
25-year rise elevation

100-year pre-developed
100-year post-developed
100-year routed outflow
100-year rise elevation
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AES Results

6.31
8.96
3.14
7713

8.43
11.72
9.60
77.45

9.52
13.06
11.23
77.57

11.22
15.19
13.21
77.80

LMDG Results

6.31
16.82
7.28
77.31

8.43
22.46
11.71
77.44

9.52
25.37
13.99
77.69

11.22
29.91
14.30
78.06



o

LMDG ROUTING
CALCULATIONS
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File: Universal Pre.xls LandMark Deisgn Group
PROJECT: IRONBOUND VILLAGE 4029 Ironbound Road, Suite 100
Description: Pre-development to BMP Williamsburg, VA 23188
Date: 19-Dec-01

Revised

UNIVERSAL RATIONAL METHOD FOR HYDROGRAPH GENERATION

Drainage Area = 4.74 Acres
Runoff Coefficient = 0.30

Time of Concentration = 10.20 Min

2 Yr computed peak discharge = 6.31 cfs
10 Yr computed peak discharge = 8.43 cfs
25 Yr computed peak discharge = 9.52 cfs
100 Yr computed peak discharge = 11.22 cfs

COMPUTED HYDROGRAPH VERTEX POINTS

2 Yr Fequency 10 Yr Frequency 25 Yr Frequency 100 Yr Frequency
Time (min) Q (cfs) Time (min) Q (cfs) Time (min) Q (cfs) Time (min) Q (cfs)
0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00
10.2 1.33 10.2 1.77 10.2 2.00 10.2 2.36
204 1.89 20.4 2.53 204 2.86 204 3.37
30.6 6.31 30.6 8.43 30.6 9.52 30.6 11.22
40.8 3.41 40.8 4.55 40.8 5.14 40.8 6.06
51.0 2.46 51.0 3.29 51.0 3.71 51.0 4.38
61.2 1.58 61.2 211 61.2 2.38 61.2 2.81
714 1.14 714 1.52 71.4 1.71 714 2.02
81.6 0.95 816 1.26 81.6 1.43 81.6 1.68
91.8 0.88 91.8 1.18 91.8 1.33 91.8 1.57
102.0 0.82 102.0 1.10 102.0 1.24 102.0 1.46
112.2 0.00 112.2 0.00 112.2 0.00 112.2 0.00
EQUATIONS
I=B/(tc+D)*"E B,D,E constants based on NWS Hydro 35
tp=3*tc
tb=11*tc
Qp=C*I*A
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File: Universal Post.xls LandMark Design Group
PROJECT: IRONBOUND VILLAGE 4029 Ironbound Road, Suite 100
Description: Postdevelopment to BMP Williamsburg, VA 23188
Date: 19-Dec-01

Revised:

UNIVERSAL RATIONAL METHOD FOR HYDROGRAPH GENERATION

Drainage Area = 6.89 Acres
Runoff Coefficient = 0.55

Time of Concentration = 10.20 Min

2 Yr computed peak discharge = 16.82 cfs
10 Yr computed peak discharge = 22 .46 cfs
25 Yr computed peak discharge = 25.37 cfs
100 Yr computed peak discharge = 29.91 cfs

COMPUTED HYDROGRAPH VERTEX POINTS

2 Yr Fequency 10 Yr Frequency 25 Yr Frequency 100 Yr Frequency
Time (min) Q (cfs) Time (min) Q (cfs) Time (min) Q (cfs) Time (min) Q (cfs)
0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00
10.2 3.53 10.2 4.72 10.2 5.33 10.2 6.28
204 5.05 204 6.74 204 7.61 20.4 8.97
30.6 - 16.82 30.6 22.46 30.6 2537 30.6 29.91
40.8 9.08 40.8 12.13 40.8 13.70 40.8 16.15
51.0 6.56 51.0 8.76 51.0 9.89 51.0 11.67
61.2 4.20 61.2 5.62 61.2 6.34 61.2 7.48
71.4 3.03 714 4.04 714 457 71.4 5.38
81.6 2.52 81.6 3.37 81.6 3.81 81.6 4.49
91.8 2.35 91.8 3.14 91.8 3.55 91.8 4.19
102.0 219 102.0 2.92 102.0 3.30 102.0 3.89
112.2 0.00 112.2 0.00 112.2 0.00 112.2 0.00
EQUATIONS
I=B/(tc+D)'E B,D,E constants based on NWS Hydro 35
tp=3*tc
tb=11*tc
Qp=C*I*A
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ry Report

Pt

Hydrograph Summa Page 1
Hyd. | Hydrograph! Peak Time Timeto | Volume Return Inflow Maximum | Maximum Hydrograph
No. type flow interval | peak period hyd(s) elevation storage description

(origin) (cfs) (min) (min) (cuft) (yrs) (ft) (cuft)

1 Manual 16.82 10 30 33,198 2 —— —— ——— 2-Year Post-Develo
2 Manual 22.46 10 30 44,340 10 —— m— [ e 10-Year Post-Devel
3 Manual 25.37 10 30 50,142 25 — - B 25-Year Post-Devel
4 Manual 29.91 10 30 59,046 100 — e 100-Year Post-Deve
5 Manual 6.31 10 30 12,462 2 — | e e - 2-Year Pre-Develop
6 Manual 8.43 10 30 16,644 10 — —_— | 10-Year Pre-Develo
7 Manual 9.52 10 30 18,792 25 - ——— ] e 25-Year Pre-Develo
8 Manual 11.22 10 30 22,158 100 — — ] e 100-Year Pre-Devel
10 Reservoir 7.28 10 50 33,198 2 1 77.31 18,759 Pond 1 - 2-Year St
" Reservoir 1.71 10 40 44,340 10 2 77.44 19,971 Pond 1 - 10-year s
12 Reservoir 13.99 10 40 50,142 25 3 77.69 22,356 Pond 1 - 25-Year S
13 Reservoir 14.30 10 40 59,046 100 4 78.06 25,840 Pond 1- 100-Year S

Proj. file: ironboundpond.GPW

IDF file: Norfolk.IDF

Run date: 12-19-2001
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Hydrograph Report page 1
English

Hyd. No. 1

2-Year Post-Developed

Hydrograph type = Manual Peak discharge = 16.82 cfs

Storm frequency = 2 yrs Time interval = 10 min

Hydrograph Discharge Table

Time -- Qutflow

(hrs cfs)
0.17 3.53
0.33 5.05
0.50 16.82 <<
0.67 9.08
0.83 6.56
1.00 4.20
1.17 3.03
1.33 2.52
1.50 2.35
1.67 2.19
...End
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Total Volume = 33,198 cuft
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Hydrograph Report page 1
English
Hyd. No. 2
10-Year Post-Developed
Hydrograph type = Manual Peak discharge = 22.46 cfs
Storm frequency = 10 yrs Time interval = 10 min

Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
0.17 4.72
0.33 6.74
0.50 22.46 <<
0.67 12.13
0.83 8.76
1.00 5.62
1.17 4.04
1.33 3.37
1.50 3.14
1.67 2.92
...End
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Total Volume = 44,340 cuft



Hydrograph Report

Page 1
English
Hyd. No. 3
25-Year Post-Developed
Hydrograph type = Manual Peak discharge = 25.37 cfs
Storm frequency = 25yrs Time interval = 10 min

Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
0.17 5.33
0.33 7.61
0.50 25.37 <<
0.67 13.70
0.83 9.89
1.00 6.34
1.17 4.57
1.33 3.91
1.50 3.55
1.67 3.30
...End
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Total Volume = 50,142 cuft



Hydrograph Report

Hyd. No. 4
100-Year Post-Developed

Hydrograph type = Manual
Storm frequency = 100 yrs

M\
Page 1
English
Peak discharge = 29.91 cfs
Time interval = 10 min

Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
0.17 6.28
0.33 8.97
0.50 29.91 <<
0.67 16.15
0.83 11.67
1.00 7.48
1.17 5.38
1.33 4 .49
1.50 419
1.67 3.89
...End
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Total Volume = 59,046 cuft
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Hydrograph Report page 1
English

Hyd. No. §

2-Year Pre-Developed

Hydrograph type = Manual Peak discharge = 6.31 cfs

Storm frequency = 2yrs Time interval = 10 min

Hydrograph Discharge Table

Time -- Qutflow

(hrs cfs)
0.17 1.33
0.33 1.89
0.50 6.31 <<
0.67 3.41
0.83 2.46
1.00 1.58
1.17 1.14
1.33 0.95
1.50 0.88
1.67 0.82
...End
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Total Volume = 12,462 cuft



Hydrograph Report

Page 1

Hyd. No. 6
10-Year Pre-Developed

Hydrograph type = Manual
Storm frequency = 10 yrs

English

Peak discharge = 8.43 cfs
Time interval = 10 min

Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
0.17 177
0.33 2.53
0.50 8.43 <<
0.67 4.55
0.83 3.29
1.00 2.11
117 1.52
1.33 1.26
1.50 1.18
1.67 1.10
...End
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Total Volume = 16,644 cuft



Hydrograph Repbﬁ

Page 1

Hyd. No. 7

25-Year Pre-Developed
Hydrograph type = Manual
Storm frequency = 25 yrs

English

9.52 cfs
10 min

Peak discharge
Time interval

Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
0.17 2.00
0.33 2.86
0.50 9.52 <<
0.67 5.14
0.83 3.71
1.00 2.38
1.17 1.71
1.33 1.43
1.50 1.33
1.67 1.24
...End
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Total Volume = 18,792 cuft
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Hydrograph Report

Page 1

Hyd. No. 8
100-Year Pre-Developed

Hydrograph type = Manual
Storm frequency = 100 yrs

English

Peak discharge = 11.22 cfs
Time interval = 10 min

Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
0.17 2.36
0.33 3.37
0.50 11.22 <<
0.67 6.06
0.83 4.38
1.00 2.81
1.17 2.02
1.33 1.68
1.50 1.57
1.67 1.46
...End
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Hydrograph Report

Page 1

Hyd. No. 10
Pond 1 - 2-Year Storm

Hydrograph type = Reservoir

Storm frequency = 2 yrs
Inflow hyd. No. =1
Max. Elevation = 77.31ft

English

Peak discharge = 7.28 cfs

Time interval
Reservoir name
Max. Storage

1l

10 min
BMP
= 18,759 cuft

Storage Indication method used.

Hydrograph Discharge Table

Time Inflow Elevation CivA
(hrs) cfs ft cfs

0.33 5.05 75.48 11.91
050 16.82<< 76.30 12.72
0.67 9.08 7712 13.48
083 6.56 77.31 << 13.65
1.00 4.20 77.25 13.60
1.17  3.03 7719 13.54
1.33 2.52 7715 13.51
150 2.35 7713 13.49
167 219 77.12 13.48
1.83 0.00 77.07 13.44
2.00 0.00 77.01 13.38
217 0.00 76.96 13.34
2.33 0.00 76.92 13.30
250 0.00 76.88 13.27
2.67 0.00 76.85 13.23
2.83 0.00 76.81 13.19
3.00 0.00 76.77 13.16
3.17 0.00 76.73 13.12
3.33 0.00 76.69 13.09
3.50 0.00 76.66 13.06
3.67 0.00 76.62 13.02
3.83 0.00 76.58 12.99
4.00 0.00 76.55 12.96
417 0.00 76.51 12.92
4.33 0.00 76.48 12.89
450 0.00 76.45 12.86
4.67 0.00 76.41 12.83
483 0.00 76.38 12.79
5.00 0.00 76.35 12.76
5.17 0.00 76.31 12.73
533 0.00 76.28 12.70
550 0.00 76.25 12.67
567 0.00 76.22 12.64
583 0.00 76.19 12.61
6.00 0.00 76.16 12.58
6.17 0.00 76.13 12.56

CC022_IRONBOUND_VILLAGE_IRONBOUND_ROAD -

CivB CivC

cfs

0.22
0.45
0.59
0.62
0.61
0.60
0.59
0.59
0.59
0.58

0.56
0.56

0.54
0.54
0.53
0.53
0.52
0.51
0.51
0.50
0.49
0.49
0.48
0.47
0.47
0.46
0.46
0.45
0.44
0.44
0.43
0.42
0.42
0.41

cfs

91 of 220

CivD WrA
cfs cfs
----- 1.58
----- 6.67
----- 4.83
----- 3.15
—— 2.36
----- 1.94
----- 1.73
— 0.88
----- 0.08

Total Volume = 33,198 cuft

WrB WrC WrD Outflow

cfs

cfs cfs cfs

----- — 022
---------- 0.45
---------- 217
---------- 7.28 <<
---------- 5.44
---------- 3.75
---------- 2.95
---------- 2.53
---------- 2.32
.......... 1.46
---------- 0.65
S 0.56
e 0.56
---------- 0.55
---------- 0.54
---------- 0.54
---------- 0.53
---------- 0.53
---------- 0.52
----- —— 051
----- —— 051
---------- 0.50
---------- 0.49
---------- 0.49
---------- 0.48
----- — 047
---------- 0.47
----- —— 046
---------- 0.46
---------- 0.45
e e 0.44
----- 044
---------- 0.43
---------- 0.42
e 0.42
---------- 0.41

Continues on next page...
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Pond 1 - 2-Year Storm | Page 2
Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivGC CivD WrA WrB WrGC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
6.33 0.00 76.10 1253 041 - e —— e e 0.41
6.50 0.00 76.07 1250 0.40 - — e —— e e 0.40
6.67 0.00 76.04 1247 039 -— —— e e e 0.39
6.83 0.00 76.01 1244 039 —— . — 0.39
7.00 0.00 75.98 1242 0.38 A 0.38
717 0.00 75.95 1239 0.37 —— S — 0.37
733 0.00 75.92 1236 0.37 - e eem e e e 0.37
7.50 0.00 75.89 12.33 0.36 -—-- — e e — 0.36
7.67 0.00 75.87 12.30 035 - — SR p— 0.35
7.83 0.00 75.84 1227 0.34 - e e e e — 0.34
8.00 0.00 75.81 1224 034 -—— — e e — 0.34
8.17 0.00 75.78 1222 0.33 - e e et e e 0.33
833 0.00 75.76 1219 032 - e e e — e 0.32
8.50 0.00 75.73 1217 032  —— —— e e 0.32
8.67 0.00 75.71 1214 031 —- U — —— 0.31
8.83 0.00 75.68 1212 030 -~ o e e —— e 0.30
9.00 0.00 75.66 12.09 029 —— o e — e e 0.29
917 0.00 75.63 1207 029 —— — e —— 0.29
933 0.00 75.61 12.04 0.28 ——- — e — 0.28
9.50 0.00 75.59 12.02 027 - e e e — e 0.27
9.67 0.00 75.57 1200 0.26 -  cm eeee e e e 0.26
9.83 0.00 75.55 1198 025 - e eem e e e 0.25
10.00 0.00 75.53 1196 024 - —— e e 0.24
10.17 0.00 75.51 1194 023 - A O 0.23
10.33 0.00 75.49 11.92 022 - e em e — e 0.22
10.50 0.00 75.47 1190 021 - i p— — 0.21
10.67 0.00 75.45 11.89 019 ——- - —— e e 0.19
10.83 0.00 75.44 11.87 018 - e e eeeem e e 0.18
11.00 0.00 7542 1186 017 —— - e mmmmmmmm e 0.17
11.17 0.00 75.41 11.84 0.16 -  ce e e e e 0.16
11.33 0.00 75.40 11.83 015 - cm et e e e 0.15
11.50 0.00 75.39 1182 014 —— — e S— 0.14
11.67 0.00 75.38 1181 013 -— SO ——— 0.13
11.83 0.00 75.37 1180 012 —— e —— e 0.12
12.00 0.00 75.36 1179 011 - e eer em e — 0.1
12.17 0.00 75.35 1178 010 - - SN U — 0.10
12.33 0.00 75.34 11.77 0.09 —- — e — e 0.09
12.50 0.00 75.33 11.76 0.09 -—— — e e e 0.09
12.67 0.00 75.33 11.76 0.08 ——— e e e e e 0.08
...End
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Reservoir Report

Page 1
. English

Reservoir No. 1 - BMP
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 75.00 6,918 0 0
1.00 76.00 7,865 7,392 7,392
2.00 77.00 8,926 8,396 15,787
3.00 78.00 9,986 9,456 25,243
3.50 78.50 10,684 5,168 30,411
5.00 80.00 12,776 17,595 48,006
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [D] [A] [B] I[C] I[D]
Rise in = 15.0 4.0 0.0 0.0 CrestlLenft = 1256 8.00 0.00 0.00
Span in = 15.0 4.0 0.0 0.0 CrestELft = 77.00 7850 0.00 0.00
No. Barrels = 1 1 0 0 Weir Coeff. = 3.00 3.00 000 0.00
Invert EL ft = 69.00 75.00 0.00 0.00 Eqn.Exp. = 1.50 1.50 0.00 0.00
Length ft = 100.0 1.0 0.0 0.0 Multi-Stage = Yes Yes No No
Slope % = 1.00 1.00 0.00 0.00
- N-Value = 013 .013 .000 .000
Orif. Coeff. = 0.50 0.60 0.00 0.00
Multi-Stage = -—-- Yes No No Tailwater Elevation = 0.00 ft

Note: All outflows have been analyzed under inlet and outlet controf.

Stage / Storage / Discharge Table

Stage Storage Elevation CIvVA CivB CivC CivD WrA WrB WrC WrD Discharge

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
000 O 75.00 11.41 000 -- —- 0.00 0.00 - - 0.00
1.00 7,392 76.00 1243 038 - S 0.00 0.00 - - 0.38
2.00 15,787 77.00 13.37 057 - — 000 000 - - 0.57
3.00 25243 78.00 1425 0.00 -- -— 3768 0.00 - — 14.25
3.50 30,411 78.50 1467 000 -- —- 69.22 000 - —— 14.67
5.00 48,006 80.00 1586 000 - - 195.79 4409 --- — 15.86
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Hydrograph Report

Page 1
English
Hyd. No. 11
Pond 1 - 10-year storm
Hydrograph type = Reservoir Peak discharge = 11.71 cfs
Storm frequency = 10 yrs Time interval = 10 min
Inflow hyd. No. = 2 Reservoir name = BMP
Max. Elevation = 77.44 ft Max. Storage = 19,971 cuft
Storage Indication method used. Total Volume = 44,340 cuft

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CIivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
033 6.74 75.64 12.08 0.29 e et e e e 0.29
0.50 2246<< 76.70 1310 052 - — S — 0.52
0.67 1213 77.44 << 13.77 063 -—- —- 1114 —- - e 11.71 <<
0.83 8.76 77.41 13.73 063 —— 973 e e e 10.35
100 562 77.31 1365 0.61 - oo 647 - S 7.08
117 4.04 77.23 13.58 060 -—- - 432 e e e 4.93
133 3.37 77.19 1354 060 -—— - 3] S — 3.80
1.50 3.14 7717 13.53 0.59 -—- B (- T — 3.35
167 292 77.16 13.51 0.59 - — 249 - — 3.09
1.83 0.00 77.10 13.46 0.58 - R I F: U — 1.76
200 0.00 77.02 1339 057 ——- - 021 = eeem e 0.79
217  0.00 76.97 1335 0.56 -  —emm e e e e 0.56
233 0.00 76.93 13.31 0.56  ~eeme e e —— e e 0.56
250 0.00 76.89 13.27 0.55 e e e e e 0.55
2.67 0.00 76.85 1324 055 - @ —— e — 0.55
283 0.00 76.81 1320 0.54 —— - et e e 0.54
3.00 0.00 76.78 1317 053 —— - e e 0.53
3.17  0.00 76.74 1313 053 —— - — e 0.53
333 0.00 76.70 1310 052 -~ e e e e 0.52
3.50 0.00 76.66 13.06 0.51 -  —— SRV U — 0.51
3.67 0.00 76.63 13.03 051 - e e e e 0.51
3.83 0.00 76.59 1299 050 - @ —— @ . 0.50
4.00 0.00 76.56 1296 050 - - e S — 0.50
417 0.00 76.52 1293 049 ——-  —— SRR — 0.49
433 0.00 76.49 1290 048 - —— e e e e 0.48
450 0.00 76.45 12.86 048 - e e S, 0.48
467 0.00 76.42 12.83 047 - e e 0.47
483 0.00 76.38 1280 046 -  —m cee e mmmem e 0.46
5.00 0.00 76.35 1277 046 - e e e eeen —— '0.46
517 0.00 76.32 1274 045 e o e e e — 045
533 0.00 76.29 1271 044 ——- —— e i 0.44
550 0.00 76.26 1268 044 - SR 0.44
567 0.00 76.22 1265 043 - e emeen e e e 0.43
5.83 0.00 76.19 1262 0.43 - e S — 0.43
6.00 0.00 76.16 1259 042 -~ e e e e e 0.42
6.17 0.00 76.13 1256 041 - U 0.41

Continues on next page...
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Pond 1 - 10-year storm Page 2
Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB CivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
6.33 0.00 76.10 1253 041 — e ———— e e 0.41
6.50 0.00 76.08 1250 040 e e e — 0.40
6.67 0.00 76.05 1248 039 o e —— e —— - 0.39
6.83 0.00 76.02 1245 0.39  ceeee mmmem e S — —_— 0.39
7.00 0.00 75.99 1242 038 —— - SN —— — 0.38
717  0.00 75.96 12.39 037 —— e e e U 0.37
7.33 0.00 75.93 12.36 037 —— - — — 0.37
7.50 0.00 75.90 1233 036 -—- ——— e e e e 0.36
7.67 0.00 75.87 1230 035 —— - e e — e 0.35
783 0.00 75.84 12.28 035 - . —— e 0.35
8.00 0.00 75.82 1225 0.34 -~ e e —— em 0.34
8.17 0.00 75.79 1222 0.33 e e e —_— — e 0.33
8.33 0.00 75.76 1220 032 - - —_— e m—— e 0.32
8.50 0.00 75.74 1217 032 — e e meen 0.32
867 0.00 75.71 1215 0.31 s e e — e e 0.31
8.83 0.00 75.69 (22 2 1 R T — 0.30
9.00 0.00 75.66 1210 030 - o em e e e 0.30
9.17  0.00 75.64 1207 029 e o —_— —— — 0.29
9.33 0.00 75.61 12.05 0.28 -—- — ———— e e 0.28
9.50 0.00 75.59 12.03 027 —— e e e e e 0.27
9.67 0.00 75.57 12.00 026 - e e e e e 0.26
9.83 0.00 75.55 1198 025 - —— e e e 0.25
10.00 0.00 75.53 11.96 024 - o e e e 0.24
10.17 0.00 75.51 11.94 023 - — — — - 0.23
10.33 0.00 75.49 1192 022 - U 0.22
10.50 0.00 7547 1191 021 - o e e SR 0.21
10.67 0.00 75.46 1189 020 -~ - e e — e 0.20
10.83 0.00 75.44 1187 018 -  cm e e e e 0.18
11.00 0.00 75.43 11.86 017 -—  — e e 0.17
11.17 0.00 75.41 1185 0.16 -~  —eee e ——— e 0.16
11.33 0.00 75.40 1183 015 = o e e e e 0.15
11.50 0.00 75.39 1182 044 om0 e e e e e 0.14
11.67 0.00 75.38 11.81 013  —— e e e - — 0.13
11.83 0.00 75.37 1180 012 U 0.12
...End

CC022_IRONBOUND_VILLAGE_IRONBOUND_ROAD - 95 of 220



N

b

Reservoir Report

Page 1

Reservoir No. 1 - BMP

English

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 75.00 6,918 0 0
1.00 76.00 7,865 7,392 7,392
2.00 77.00 8,926 8,396 15,787
3.00 78.00 9,986 9,456 25,243
3.50 78.50 10,684 5,168 30,411
5.00 80.00 12,776 17,595 48,006
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [D] [A] [B] [C] I[D]
Rise in = 15.0 4.0 0.0 0.0 CrestLlenft = 1256 8.00 0.00 0.00
Span in = 15.0 4.0 0.0 0.0 CrestELft = 77.00 7850 0.00 0.00
No. Barrels =1 1 0 0 Weir Coeff. = 3.00 3.00 0.00 0.00
InvertEL ft = 69.00 75.00 0.00 0.00 Eqn. Exp. = 1.50 150 0.00 0.00
Length ft = 100.0 1.0 0.0 0.0 Multi-Stage = Yes Yes No No
Slope % = 1.00 1.00 0.00 0.00
N-Value = 013 .013  .000 .000
Orif. Coeff. = 0.50 060 0.00 0.00
Multi-Stage = -—- Yes 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 CivB CivC CivD WrA WrB WrC WrD Discharge
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
000 O 75.00 11.41 0.00 - - 0.00 0.00 - - 0.00
1.00 7,392 76.00 1243 0.38 - - 0.00 000 - -— 0.38
200 15,787 ~ 77.00 13.37 057 - - 0.00 0.00 -- - 0.57
3.00 25,243 78.00 1425 000 -- - 37.68 0.00 -- - 14.25
3.50 30,411 78.50 1467 0.00 --—- -- 69.22 0.00 -- -— 14.67
5.00 48,006 - 80.00 1586 000 - - 195.79 44.09 - - 15.86
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Hydrograph Report page
English

Hyd. No. 12

Pond 1 - 25-Year Storm

Hydrograph type = Reservoir Peak discharge = 13.99 cfs

Storm frequency = 25yrs Time interval = 10 min

Inflow hyd. No. =3 Reservoirname = BMP

Max. Elevation = 77.69 ft Max. Storage = 22,356 cuft

Storage Indication method used.

Hydrograph Discharge Table

Time Inflow Elevation ClvA

(hrs) cfs ft cfs

0.33 7.61 75.73 12.16
0.50 2537<< 76.91 13.29
0.67 13.70 77.69<<  13.99
0.83 9.89 77.56 13.87
1.00 6.34 77.36 13.69
117 457 77.25 13.60
1.33 3.91 77.21 13.56
150 3.55 77.19 13.54
167 3.30 77.18 13.53
183 0.00 77.11 13.47
200 0.00 77.02 13.39
217 0.00 76.97 13.35
233 0.00 76.93 13.31
250 0.00 76.89 13.27
267 0.00 76.85 13.24
283 0.00 76.82 13.20
3.00 0.00 76.78 13.17
3.17 0.00 76.74 13.13
3.33 0.00 76.70 13.10
3.50 0.00 76.67 13.06
3.67 0.00 76.63 13.03
3.83 0.00 76.59 13.00
400 0.00 76.56 12.96
417 0.00 76.52 12.93
433 0.00 76.49 12.90
450 0.00 76.45 12.87
467 0.00 76.42 12.83
483 0.00 76.39 12.80
5.00 0.00 76.35 12.77
517 0.00 76.32 12.74
533 0.00 76.29 12.71
550 0.00 76.26 12.68
567 0.00 76.23 12.65
5.83 0.00 76.19 12.62
6.00 0.00 76.16 12.59
6.17 0.00 76.13 12.56

Total Volume = 50,142 cuft

CivB CivC CivD WrA WrB WrC WrD Outflow

cfs cfs cfs cfs cfs cfs cfs cfs
031 — B — 0.31
055 - —— ——mm—— e 0.55
- 21.83 - ——— 13.99 <<
026 e - 1581 --—- —— — 13.87
062 - @ 811 e e 8.73
0.61 e - 486 - e e 547
060 - 370 e e 4.31
060 - — 319 e e 3.79
060 - @ 2.89 - e e 3.49
059 —— 139 - e e 1.98
057 —— 025 - @ - e 0.82
056 - - B rammn e 0.56
056 - — —— e e 0.56
055 e - —— e 0.55
055 - e T 0.55
054 - e e e e 0.54
053 - e e eeem e ——— 0.53
053 - e eem e eemem e 0.53
052 —— e e RS- 0.52
051 —— - e e mmee e 0.51
051 ——  — e — ————— — 0.51
050 - @ - e e —— - 0.50
050 —— @ e e ———— — 0.50
049 —— e e e —— - 0.49
048 - e e oo —— e 0.48
048 s e e e — - 0.48
047 —— e e e — 0.47
046 - e e e e e 0.46
046 - e e m——— mmem e 0.46
045 - e mmee mmmmemmeen 0.45
044 - —_—— - oo mmmem e 0.44
044 - e e e e e 0.44
043 - e e e e — 0.43
043 —— — - ————— — 0.43
042 —— e e e mm——— - 0.42
041 e e e —— — 0.41

Continues on next page...
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Pond 1 - 25-Year Storm

Hydrograph Discharge Table

Time
(hrs)

6.33
6.50
6.67
6.83
7.00
717
7.33
7.50
7.67
7.83
8.00
8.17
8.33
8.50
8.67
8.83
9.00
9.17
9.33
9.50
9.67
9.83
10.00
10.17

- 10.33

10.50
10.67
10.83
11.00
11.17
11.33
11.50

...End

Inflo;:v Elevation

cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

ft

76.11
76.08
76.05
76.02
75.99
75.96
75.93
75.90
75.87
75.84
75.82
75.79
75.76
75.74
75.71
75.69
75.66
75.64
75.62
75.59
75.57
75.55
75.53
75.51
75.49
75.47
75.46
7544
75.43
75.41
7540
75.39

CivA
cfs

12.53
12.51
12.48
12.45
12.42
12.39
12.36
12.33
12.31
12.28
12.25
12.22
12.20
1217
12.15
12.12
12.10
12.07
12.05
12.03
12.01
11.98
11.96
11.94
11.93
11.91
11.89
11.87
11.86
11.85
11.83
11.82

CivB
cfs

0.41
0.40
0.39
0.39
0.38
0.37
0.37
0.36
0.35
0.35
0.34
0.33
0.32
0.32
0.31
0.30
0.30
0.29
0.28
0.27
0.26
0.25
0.24
0.24
0.22
0.21
0.20
0.18
0.17
0.16
0.15
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WrD Outflow
cfs cfs
——— 0.41
----- 0.40
----- 0.39
----- 0.39
—— 0.38
—— 0.37
— 0.37
----- 0.36
——— 0.35
- 0.35
----- 0.34
——— 0.33
— 0.32
----- 0.32
— 0.31
----- 0.30
----- 0.30
— 0.29
—— 0.28
— 0.27
———- 0.26
————— 0.25
e 0.24
——— 0.24
—— 0.22
——- 0.21
——— 0.20
----- 0.18
— 0.17
----- 0.16
----- 0.15
----- 0.14
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Reservoir Report

Page 1
] English

Reservoir No. 1 - BMP
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 75.00 6,918 0 0
1.00 76.00 7,865 7,392 7,392
2.00 77.00 8,926 8,396 15,787
3.00 78.00 9,986 9,456 25,243
3.50 78.50 10,684 5,168 30,411
5.00 80.00 12,776 17,595 48,006
Culvert / Orifice Structures - Weir Structures

[A] [B] [C] [D] [A] [B] [C] [D]
Rise in = 15.0 4.0 0.0 0.0 Crestlenft = 1256 8.00 0.00 0.00
Spanin = 15.0 40 0.0 0.0 CrestELLft = 7700 7850 0.00 0.00
No. Barrels = 1 1 0] 0 Weir Coeff. = 3.00 3.00 0.00 0.00
InvertELLft = 69.00 75.00 0.00 " 0.00 Eqn.Exp. = 1.50 150 0.00 0.00
Length ft = 100.0 1.0 0.0 0.0 Multi-Stage = Yes Yes No No
Slope % = 1.00 1.00 0.00 0.00

N-Value = .013 .013 .000 .000
Orif. Coeff. = 0.50 0.60 0.00 0.00
Multi-Stage = -—- Yes 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 CIivA CivB CivC CivD WrA WrB WrC WrD Discharge

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
000 O 75.00 11.41 0.00 -- — 000 000 - - 0.00
1.00 7,392 76.00 1243 038 - — 000 000 - — 0.38
2.00 15,787 77.00 13.37 057 - -— 000 000 -- - 0.57
3.00 25,243 78.00 1425 000 - -— 3768 0.00 - — 14.25
3.50 30,411 78.50 1467 000 - - 69.22 000 - — 14.67
5.00 48,006 80.00 15.86 000 - -- 195.79 44.09 -- - 15.86
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Hydrograph Repo

Page 1
English
Hyd. No. 13
Pond 1- 100-Year Storm
Hydrograph type = Reservoir Peak discharge = 14.30 cfs
Storm frequency = 100 yrs Time interval = 10 min
Inflow hyd. No. = 4 Reservoirname = BMP
Max. Elevation = 78.06 ft Max. Storage = 25,840 cuft
Storage Indication method used. Total Volume = 59,046 cuft

Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB CIivC ClvD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.33 8.97 75.86 1229 035 -——- ——— e e e — 0.35
0.50 29.91<< 77.14 1350 059 - - 204 - e e 2.63
0.67 16.15 78.06 << 1430 - - — 4100 - — 14.30 <<
0.83 11.67 78.04 1428 s e e 3973 —— —— 14.28
100 748 77.75 1403 -—- — 2444 e e 14.03
117 5.38 77.39 13.72 063 —— - 935 - e e 9.98
133 449 77.23 13.58 060  -—-- ——— 434 e e e 4.94
150 4.19 77.21 13.56 060 -~  — 377 - e e 4.37
167 3.89 77.20 1355 0.60 - 346 e eem e 4.06
1.83 0.00 77.12 1348 059 —— 172 - e e 2.31
2.00 0.00 77.02 13.39 057 —- 028 - e 0.86
217 0.00 76.98 13.35 057 - e e e e e 0.57
233 0.00 76.94 13.31 056 —— o e — e e 0.56
250 0.00 76.90 13.28 055 —— e e e e e 0.55
267 0.00 76.86 1324 055 —— e e e — 0.55
283 0.00 76.82 13.20 054 - - — e e 0.54
3.00 0.00 76.78 1317 053 - e —_— e 0.53
3.17 0.00 76.74 1313 0.53 e e — e e 0.53
3.33 0.00 76.70 1310 052 - e e e e — 0.52
3.50 0.00 76.67 13.07 051 - — e e ——— e 0.51
3.67 0.00 76.63 13.03 051 - — e e e — 0.51
3.83 0.00 76.59 13.00 050 —— @ o T T 0.50
400 0.00 76.56 1296 050 - - e —_— - - 0.50
417 0.00 76.52 1293 049 - — e —— - 0.49
433 0.00 76.49 1290 048 - —— e e e - 0.48
450 0.00 76.45 1287 048 -—- —— e e eeem e 0.48
467 0.00 76.42 1283 047 - —— e —— e  — 0.47
483 0.00 76.39 1280 046  —— e e e e 0.46
5.00 0.00 76.35 1277 046 ——  —— —— ——mmmem e 0.46
517 0.00 76.32 1274 045 —-  — — - — 0.45
533 0.00 76.29 1271 045 - e ———— e e e 0.45
550 0.00 76.26 1268 044 - —— m— e 0.44
5.67 0.00 76.23 1265 043 -  m e e e e 0.43
583 0.00 76.20 1262 043 -~ - e e 0.43
6.00 0.00 76.17 1259 042 - e e e — 0.42
6.17  0.00 76.14 1256 041 - e e —_—— - 0.41

Continues on next page...
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Pond 1- 100-Year Storm Page 2
Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB CIivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
6.33 0.00 76.11 1254 041 - e eeem e e e 0.41
6.50 0.00 76.08 1251 040  -eeme e eee- e —— 0.40
6.67 0.00 76.05 1248 0.39 - - . 0.39
6.83 0.00 76.02 1245 0.39 s e e e e e 0.39
7.00 0.00 75.99 1242 038 -  ——— O —. 0.38
717 0.00 75.96 1239 0.37 - e e o — e 0.37
7.33 0.00 75.93 1237 037 - — e e e e 0.37
7.50 0.00 75.90 12.34 036 -—- — e e 0.36
767 0.0 75.87 1231 0.35  coer oo e e e e 0.35
7.83 0.00 75.85 1228 0.35 s e eeeem e — 0.35
8.00 0.00 75.82 1225 0.34 - S — 0.34
8.17  0.00 75.79 1223 033 - e e —— e 0.33
833 0.00 75.76 1220 032 - e e — 0.32
8.50 0.00 75.74 1247 032 - e e e ———— e 0.32
8.67 0.00 75.71 1215 0.31 - e e e — 0.31
8.83  0.00 75.69 1212 0.30 e e e e — 0.30
9.00 0.00 75.66 1210 0.30 - e e e e e 0.30
917  0.00 75.64 12.07 029 — S — — 0.29
9.33 0.00 75.62 1205 028 —— e e e em e 0.28
9.50 0.00 75.59 12.03 027 oo e e e e e 0.27
9.67 0.00 75.57 12.01 026 - e e e e 0.26
9.83 0.00 75.55 1199 025 ——- e e e el 0.25
10.00 0.00 75.53 11.97 024 -  — —— e e — 0.24
10.17 0.00 75.51 1195 024 = e e e e e 0.24
10.33 0.00 75.49 1193 022 - — e — 0.22
10.50 0.00 75.48 1191 021 - e 0.21
10.67 0.00 75.46 1189 020 - e e e S, 0.20
10.83 0.00 75.44 1188 019 om0 e e e e 0.19
11.00 0.00 75.43 11.86 017  ~oomm ceem e meene emeem e 0.17
11.17 0.00 75.41 1185 016  ——mm  ;eeem e e e —— 0.16
11.33 0.00 75.40 1183 015 e e e e e —_ 0.15
...End
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Page 1

Reservoir No. 1 - BMP

English

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 75.00 6,918 0 0
1.00 76.00 7,865 7,392 7,392
2.00 77.00 8,926 8,396 15,787
3.00 78.00 9,986 9,456 25,243
3.50 78.50 10,684 5,168 30,411
5.00 80.00 12,776 17,595 48,006
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [D] [A] [B] I[C] [D]
Rise in = 150 4.0 0.0 0.0 CrestLenft = 1256 8.00 0.00 0.00
Span in = 15.0 4.0 0.0 0.0 CrestELft = 77.00 7850 0.00 0.00
No. Barrels = 1 1 0 0 Weir Coeff. = 3.00 3.00 0.00 0.00
InvertEL ft = 69.00 75.00 0.00 0.00 Eqn. Exp. = 1.50 150 = 0.00 0.00
Lengthft = 1000 1.0 0.0 0.0 Multi-Stage = Yes  Yes No No
Slope % = 1.00 1.00 0.00 0.00
N-Value = .013 .013 .000 .000
Orif. Coeff. = 0.50 060 0.00 0.00
Multi-Stage = -——- Yes No No Tailwater Elevation = 0.00 ft
Note: Alt 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 75.00 11.41 000 - - 000 0.00 - - 0.00
1.00 - 7,392 76.00 1243 038 - - 0.00 000 - -— 0.38
200 15,787 77.00 13.37 057 - — 0.00 000 - - 0.57
© 3.00 25,243 78.00 1425 000 - -— 37.68 0.00 - - 14.25
3.50 30,411 78.50 1467 0.00 - -— 69.22 0.00 - -— 14.67
5.00 48,006 80.00 15.86 0.00 - 195.79 44.09 - 15.86
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STREAM CHANNEL PROTECTION CALCULATIONS
for
fronbound Village
AES Project No.: 8914-1

PROPOSED POND VOLUME
Sum Sum Volume

. Area Incremental Volume Volume Volume  Above
Eleva Depth {sq.ft) (cu. ft.) {cu. ft}  (cu vd)} NPE
70.0 © 0.0 : - 1,094 0 0 0
72.0 2.0 2,386 3,490 3.490 129
73.7 17 4,303 5,694 9,184 340
74.0 0.3 5,971 1.541 10,725 397
75.0 1.0 6,918 6,445 17,170 636 0
76.0 1.0 7.865 7,392 24,561 910 7.391
77.0 1.0 8,826 8,395 32,957 1.221 15,787
78.0 1.0 9,986 9,456 42,412 1,571 25,242
78.5 0.5 10,684 5,168 47,580 1,762 30,410
80.0 1.5 12,776 17,595 65.175 2,414 48,005

RELEASE RATE REQUIRED TO DETAINED VOLUME FOR 24 HOURS

Required Volume based upon 1-Year, 24-Hour Storm Hydrograph = 15,028 cubic feet v

Volumne provided based upon above table = 15,787 cubic feet

Elevation of water surface associated with provided volume =

77.0

. Elevation of Low Flow Orifice = 75.0

Average Head, in feet = 1.0
Average Release Rate Calculation 15,787 cubic feet = 0.2 cts

(24 hours x 60 minutes/hour x 60 seconds/ minute)

LOW FLOW ORIFICE DIAMETER REQUIRED TO MAINTAIN AVERAGE RELEASE RATE

Diameter of Low Flow Orifice = 2 * ( Q/((64.32* (h/ 2)) * (1/2) * 0.6 * 3.14))) * (1/2)

where, Q equals average refease rate (cfs), h equals average head (feet)

Diameter of Low Flow Orifice = 0.30

feet, or 4 inches

CC022_IRONBOUND_VILLAGE_IRONBOUND_ROAD - 104 of 2239 !



I ’
ll
1
H

Type.... Mod. Rationafjwyg -~ Page 5.01
Name.... DRAINAGE AREa " Tag: Dev..1 Event: 1 yr
File.... S:\JOBS\8914\01-IBV\DESIGN\POND-E&S\HAESTAD\

Storm... e, b, d Tag: Dev..1

v

Q = CiA * Units Conversion: Where Conversion = 43560 / (12 * 3600)

MODIFIED RATIONAL METHOD HYDROGRAPH

Tag Freq File IDF Curve

Dev..1 1 JCC.1DqQ e = .9050 b =63.0330 d = 12.2000

Tag Freg C C adj ] C I Area i Peak Q
(years) factor | final in/hr acres | cfs
...................... I e TP IR
Dev. .1 1 550 1.000 | S50 2.0439 6.900 | 7.82
HYG file = S:\JOBS\8914\01-IBV\DESIGN\POND-E&S\HAESTAD\IBV-MR.HYG
HYG ID = DRAINAGE AREA
HYG Tag = Dev..1
Peak Discharge = 7.82 cfs
Time to Peak = .1700 hrs v
- C
L e et
HYDROGRAPH ORDINATES (cfs)
Time | _ Qutput Time increment = .0100 hrs
hrs | Time on left represents time for first value in each row.
......... l-------------_---_--___.-_____----__.-__-_---_---_-_--_-----_--_
0000 | .00 .46 92 1.38 1.84
0500 | 2.30 2.76 3.22 3.68 4.14
1000 | 4.60 5.06 5.52 5.98 6.44
1500 | 6.90 7.36 7.82 7.82 7.82
2000 | 7.82 7.82 7.82 7.82 7.82
2500 | 7.82 7.82 7.82 7.82 7.82
3000 | 7.82 7.82 7.82 7.82 7.82
3500 | 7.82 7.82 7.82 7.82 7.82
4000 | 7.82 7.82 7.82 7.82 7.82
4500 | 7.82 7.82 7.82 7.82 7.82
5000 | 7.82 7.82 7.82 7.82 7.51
5500 | 7.05 6.59 6.13 5.67 5.21
6000 | 4.75 4.29 3.83 3.37 2.91
S/N: (21602B06A81 AES Consulting Engineers
PondPack Ver. 7.5 (767) Compute Time: 19:46:11 Date: 10/01/2001
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"Type.... Mod. Rationahmﬂﬂand Summary A Page 1.01
Name.... Watershed ‘HL“
File.... S:\JOBS\83514\01-IBV\DESIGN\POND-E&S\HAESTAD\POND.PPW

IR EEEEEE R EEEEEEE R R RS S R RS R S S S R R S R S R S R SRR RS RS
IR EE LR REEEEEE R R SRR LR S R AR R R R R S R R R R R R R S R SR R R RS RS T

* x

MODIFIED RATIONAL METHOD
---- Grand Summary For All Storm Frequencies ----

* W %
LI K S

* x
EAXKKEXR XXX XK XA AR AR A AR IR I AR AR R AR R A AR IR AR R R XA A RX I X R IR R AR ERR R KRR E XX %

( EEEZEEEREES R R E S RS SRR E S E R Z S S R R 2 S s R R R S S R R R R R R R R R S A R S SR R R 2

Q = CiA * Units Conversion; Where Conversion = 43560 / (12 * 3600)

we
, [0-27
Area = 6.900 acres Tc "‘-
..................... P 5 : "'Vbiﬁﬁés"""
Freq. Adjusted Duration 1 Qpeak Allowable Inflow Storage
years 'C’ hrs in/hr cfs cfs ac-ft ac-ft
1 550 5333 2.0439 7.82 5.38 345 183
2 550 5833 2.3405 8.96 6.31 432 235
10 550 6667 3.0634 11.72 8.43 646 355
25 550 7167 3.4127 13.06 9.52 773 425
100 550 7833 3.96%0 15.19 11.22 583 541
S/N: C21602B06A81 AES Consulting Engineers
PondPack Ver. 7.5 (767) Compute Time: 15:15:03 Date: 10/10/2001
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Jype.... rasiter Nelwor ummary P rage 1.0Z

Name.... Watershed ‘M‘Mi : '
- File.... S:\JOBS\8914\01-IBV\DESIGN\POND-E&S\HAESTAD\PONU .PPW
MASTER DESIGN STORM SUMMARY
Default Network Design Storm File, ID JCC.IDQ jcc

i=b/ ((T + d)**e)

Where: i = rainfall intensity (in/hr)
T = rainfall duration (min)
e, b, d = rainfall equation coefficients

Return Event Rainfall Type e coeff b coeff d coeff
Dev..1 I-D-F from e, b, d coeff 3050 63.0330 12.2000
Dev..2 I-D-F from e, b, d coeff 9070 79.8580 14.0000
Dev.10 I-D-F from e, b, d coeff 9430 143.7170 19.2000
Dev.25 I-D-F from e, b, d coeff 9420 172.1050 21.2000
Dev100 I-D-F from e, b, d coeff 9860 273.9490 26.3000

MASTER NETWORK SUMMARY
Modified Rational Method Network

(*Node=0utfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None:; L=Left; R=Rt; LR=Left&Rt)

Max
Return HYG Vol Qpeak Qpeak Max WSEL Pond
Storage

Node ID Type Event ac-ft Trun hrs cfs ft ac-ft
DRAINAGE AREA AREA 1 . 345 .1700 7.82
DRAINAGE AREA AREA 2 .432 .1700 8.96
DRAINAGE AREA AREA 10 .646 .1700 11.72
DRAINAGE AREA AREA 25 .773 .1700 13.06
DRAINAGE AREA AREA 100 .983 .1700 15.19%
*OUTFALL JCT 1 .340 .6700 .53
*OUTFALL JCT 2 .425 .6900 3.14
*OUTFALL JCT 10 .639 .7000 9.60
*OUTFALL JCT 25 .766 .7400 11.23
*QUTFALL JCT 100 .97¢6 .8000 13.21
POND IN POND 1 . 345 .1700 7.82
POND IN POND 2 .432 .1700 8.96

S/N: C21602B0O6AS81 AES Consulting Engineers
PondPack Ver. 7.5 (767) Compute Time: 15:15:03 Date: 10/10/2001
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- . Type.... Master NetwoghT§ummary oo,
Name.... Watershed Loy

Fite.... S:\JOBS\8914\01-IBV\DESIGN\POND-E&S\HAESTAD\POND.PPW

Page 1.03

MASTER NETWORK SUMMARY
Modified Rational Method Network

(*Node=0Qutfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=lLeft; R=Rt; LR=Left&Rt)

Max
. Return HYG Vo1l Qpeak Qpeak Max WSEL Pond
Storage
Node ID Type Event ac-ft Trun hrs cfs ft ac-ft
POND IN POND 10 646 .1700 11.72
POND IN POND 25 773 .1700 13.06
POND IN POND 100 .983 .1700 15.19
POND OUT POND 1 .340 .6700 .53 76.82 .716
POND OUT POND 2 .425 .6900 3.14 77.13 .780
POND OUT POND 10 .639 .7000 9.60 77.45 .847
POND OUT POND 25 .766 - .7400 11.23 77.57 ‘ .874
POND OUT POND 100 976 .8000 13.21 77.80 |DHwW 925
Q _ FLEV,
oni

S/N: C21602B06A81

AES Consulting Engineers
PondPack Ver. 7.5 (767)

Compute Time: 15:15:03 Date: 10/10/2001
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fype.... OQutlet Input pra i, Page 1.01
Name.... OUTLET e
File.... S:\JOBS\8914\01-IBV\DESIGN\POND-E&S\HAESTAD\POND.PPW
REQUESTED POND WS ELEVATIONS:
Min. Elev.= 70.00 ft
Increment = .50 ft
Max. Elev.= 80.00 ft
LR R R R R S L R S I RS R R R S S R RSS2SR R AR RS LRSS
OUTLET CONNECTIVITY
EXEXXER XXX EXXEREXRXA AL E R AR R RXAXXFRXAR X AR XK XX XX X XXX
---> Forward Flow Only (UpStream to DnStream)
<--- Reverse Flow Only (DnStream to UpStream)
<---> Forward and Reverse Both Allowed
Structure No. Outfall E1, ft B2, ft
Weir-Rectangular SW ---> ™ 78.500 80.000
Stand Pipe SP ---> v 77.000 80.000
Orifice-Circular OR ---> v 75.000 80.000
Culvert-Circular cv ---> ™ 69.000 80.000
TW SETUP, DS Channel
S/N: C21602B0O6A81
PondPack Ver. 7.5 (767) Compute Time: 17:26:18 Date: 10/04/2001
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“Type.... Outlet Input M a o rdge 1.vz

f

Name.... OUTLET Sk

File.... S$:\JOBS\8914\01-IBV\DESIGN\POND-E&S\HAESTAD\POND.PPW

OUTLET STRUCTURE INPUT DATA

l Structure ID = SW
Structure Type = Weir-Rectangular

I # of Openings = 1
Crest Elev. = 78.50 ft
Weir Length = 8.00 ft

l Weir Coeff. = 3.000000

l Weir TW effects (Use adjustment equation)

I Structure ID = SP
Structure Type = Stand Pipe
# of Openings = 1
Invert Elev. = 77.00 ft
Diameter = 3.0000 ft
Orifice Area = 7.0686 sq.ft B

l Orifice Coeff. = .600
Weir Length = 9.42 ft
Weir Coeff. = 3.000
K, Submerged = .000

I K, Reverse = 1.000
Kb,Barrel = .000000 (per ft of full flow)
Barrel Length = .00 ft

I Mannings n = .0000

I Structure ID = 0OR
Structure Type = Orifice-Circular
# of Openings = 1

I Invert Elev. = 75.00 ft
Diameter = .3300 ft
Orifice Coeff. = .600

l S/N: C21602B0O6A81

PondPack Ver. 7.5 (767) Compute Time: 17:26:18 Date: 10/04/2001
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-Type.... Outlet Input P"Ts . Page 1.03
Name.... OUTLET Ll

File.... S:\JOBS\8914\01-IBV\DESIGN\POND-E&S\HAESTAD\POND.PPW

OUTLET STRUCTURE INPUT DATA

Structure ID = CV
Structure Type = Culvert-Circular

No. Barrels = 1

Barrel Diameter = 1.2500 ft

Upstream Invert = 69.00 ft

Dnstream Invert = 68.00 ft

Horiz. Length = 100.00 ft

Barrel Length = 100.01 ft

Barrel Slope = .01000 ft/ft

OUTLET CONTROL DATA...

Mannings n = .0130

Ke = .5000 (forward entrance loss)
Kb = 023225 (per ft of full flow)
Kr = .5000 (reverse entrance loss)
HW Convergence = 001 +/- Tt

INLET CONTROL DATA...

Equation form = 1

Inlet Control K = .0078

Inlet Control M = 2.0000

Inlet Control ¢ = .02920

Inlet Control Y = . 7400

Tl ratio (HW/D) = 1.131

T2 ratio (HW/D) = 1.202

Slope Factor = -.500

Use unsubmerged inlet control Form 1 equ. below Tl elev.
Use submerged inlet control Form 1 equ. above T2 elev.

In transition zone between unsubmerged and submerged inlet control,
interpolate between flows at T1 & T2...

At T1 Elev = 70.41 ft ---> Flow = 4.80 cfs
At T2 Elev = 70.50 ft ---> Flow = 5.49 cfs
Structure ID = TW
Structure Type = TW SETUP, DS Channel

FREE OUTFALL CONDITIONS SPECIFIED

CONVERGENCE TOLERANCES...
Maximum Iterations= 30

Min. TW tolerance = .01 ft
Max. TW tolerance = .01 ft
Min. HW tolerance = .01 ft
Max. HW tolerance = .01 ft
Min. Q tolerance = .10 cfs
Max. Q tolerance = .10 cfs
S/N: (C21602B06A81
PondPack Ver. 7.5 (767) Compute Time: 17:26:18 Date: 10/04/2001
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Type.... Composite Rat%m&fCurve
Name.... OUTLET
File.... S:\JOBS\8914\01-IBV\DESIGN\POND-E&S\HAESTAD\POND.PPW

WS Elev, Total

77.50 10.
78.00 14.
78.50 15.
79.00 24.
79.50 40.
80.00 60.

*rxx* COMPOSITE OUTFLOW SUMMARY *=***

S/N: C21602B06AS81

PondPack Ver.

Q

TW E1
ft

00 Free
00 Free
00 Free
00 Free
00 Free
00 Free
00 Free
00 Free
00 Free
00 Free
00 Free
24 Free
38 Free
48 Free
56 Free
63 Free
90 Free
32 Free
21 Free
12 Free
60 Free
7.5 (767)

Notes
-- Converge ----+---o-ecmmcmoaoot
ev Error
+/-ft  Contributing Structures
Outfall (no Q: SW,SP,0R,CV)
Qutfall (no Q: SW,SP,O0R,CV)
Qutfall {no Q: SW,SP,0R,CV)
Qutfall (no Q: SW,SP,0R,CV)
Outfall (no Q: SW,SP,0R,CV)
Outfall {no Q: SW,SP,0R,CV)
Outfall (no Q: SW,SP,0R,CV)
Outfall (no Q: SW,SP,OR,CV)
Qutfall (no Q: SW,SP,0R,CV)
Outfall (no Q: SW,SP,OR,CV)
Outfall (no Q: SW,SP,OR,CV)
OQutfall OR,CV (no Q: SW,SP)
Outfaltl OR,CV (no Q: SW,SP)
OQutfall OR,CV (no Q: SW,SP)
Outfall OR,CV (no Q: SW,SP)
Qutfall SP,OR,CV (no Q: SW)
Outfalil SP,CV (no Q: SW,OR)
Qutfall SP,CV (no Q: SW,0R)
Qutfall SW,SP,CV (no Q: OR)
Outfall SW,S5P,CV  (no Q: OR)
Qutfall SW,SP,.CV (no Q: OR)
Compute Time: 17:26:18 Date:
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WORKSHEET FOR BMP POINT SYSTEM

I
I
1

TOTAL SITE AREA =7.75 AC.

A. STRUCTURAL BMP POINT ALLOCATION

Fraction of Weighted
l BMP BMP Points Site Served BMP Points
I Wet Pond (E.D.) 10 v X (630+0.59)+7.75= 8.89
TOTAL WEIGHTED STRUCTURAL BMP POINTS: 8.89
NATURAL CPEN SPACE CREDIT
' Adjacent Natural Open Fraction Points for
To Wetland Space Credit of Site Natural Open Space
l No ) 10 X 094 +~7.75 = 1.21
'C TOTAL WEIGHTED POINTS
l Structural BMP Points ' Natural Open Space Points Total -
8.89 + 1.21 = 10.10
NOTES:
D Natural open space has been placed in a conservation easement.

\JOBS\8914\01-IBV\Design\Pond\bmp-pnts.doc
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Impervious Area and Required Volume Calculations
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|

for
Ironbound Village
AES# 8914-1

Impervious items Totals Acres

Houses 23 Ea . 1350 SF 0.71

T.H. 7 Ea 912 SF 0.15

Office 4 Ea 2400 SF 0.22

Drveways 23 Ea 312 SF 0.16
' Roads:

Public 870 LF 31 Width 0.62

Private 530 LF 60 Width 0.73
Pond Access Rd 340 LF 12 Width 0.09
Wet Pond Surface @ N.P. 105 LF 65 Width 0.16
Sidewalks:

wfin RIW 850 LF 8 Width 0.16
Offsite Road 500 LF 12 Width 0.14

Total Impervious Area (TIA) 3.14

_Area to Pond = 6.8 Acres

Percent Impervious = 46%

Pond's Required Wet Volume = (1")(ft/12")(TIA Ac)(43560 sf/Ac) = 11,390 c.f.
Pond's Required Dry Volume = (1")(ft/12")(T1A Ac)(43560 sf/Ac) = 11,390 c f.
Sediment Forebay's Required Volume = (0.1")(ft/12")(TIA Ac)(43560 sf/Ac) = 1,139 cf.



o
/

PROPOSED POND VOLUME

STONEHOUSE Ph 1, Bent Tree (Sect. V-B
AES Project No.: 8878-00

BMP VOLUME CALCULATIONS

for

Sum Sum Volume
Area Incremental Volume Volume Volume Above
Eleva Depth {sq. ft) (cu. ft.) {cu. ft) (cu. yd.) NPE
70.0 0.0 1,094 0 0 0
72.0 2.0 2,386 3,490 3.480 129
73.7 17 4,303 5.694 9,184 340
74.0 0.3 5.971 1.541 10,725 397
75.0 1.0 6.918 6.445 17,170 636 0
76.0 1.0 7.865 7.392 24,561 910 7.391
77.0 1.0 8,926 8,396 32,957 1.221 15,787
78.0 1.0 9,986 9,456 42,413 1.571 25,243
78.5 05 10,684 5,168 47,580 1,762 30,410
80.0 1.5 12,776 17,595 65,175 2414 48,005
RELEASE RATE REQUIRED TO DETAINED VOLUME FOR 24 HOURS
Required BMP Volume (based upon Impervious Area) = 11,390 cubic feet
Volume Provided (based upon above table) = 15,787 cubic feet
Elevation of water surface associated with provided volume = 77.0
Elevation of Low Flow Orifice = 75.0
Average Head, in feet = 1.0
Average Release Rate Calculation 15,787 cubic feet = 02cs

{24 hours x 60 minutesthour x 60 seconds/ minute)

LOW FLOW ORIFICE DIAMETER REQUIRED TO MAINTAIN AVERAGE RELEASE RATE

Diameter of Low Flow Orifice = 2 * ( Q/((64.32 * (h / 2)) A (3/2) * 0.6 * 3.14))} * (1/2)

where, Q equals average release rate (cfs), h equals average head (feet)

Diameter of Low Flow Orifice =

0.30 feet, or

CC022_IRONBOUND_VILLAGE_IRONBOUND_ROAD - 117 0%3¢0+
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"-iyﬁ?ograph Summary Report

Page

l Hyd. | Hydrograph{ Peak Time, Timeto | Volume | Return Inflow Maximum | Maximum Hydrograph

No. type flow | interval | peak period hyd(s) elevation storage description

(origin) (cfs) {min) (min) {cuft) {yrs) (ft) {cuft)
1 Rational 78 Y] 1 5 2,922 2 — —_ — 2yr Pre
4

2 Rational 100 Y 1 5 3,768 10 — — — 10yr Pre

3 Rationai 13.0 ‘4 1 5 4,858 100 _— —_— —_— 100yr Pre

5 Rational 182 V] 1 5 6,330 1 — — — 1yr Post

6 Rational 21.0 1 5 7,864 2 —_— — — 2yr Post

7 Rational 270V 1 5 10,141 10 — —_— — 10yr Post

8 Rational 49 Y| 4 5 13,074 100 — — — 100yr Post

10 /Reservoir 6,406 1 5§ | 7587 23,584 1yr routing

1 ervoir 7,385 2 6 76.00 ~ 2yr routing

Reservgif’ 9,538 10 7 76.26 10yr routing
13 12 100 59 bl HOOYF Touting

'
E
I
l
L

roj. file: Pond.gpw

IDF file: JCChydrographs.IDF

Run date: 06-21-2001
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IRONBOUND VILLAGE

IRONBOUND ROAD
PHASES 1 AND 2

DECEMBER 2001

LMDG FILE NO. 2001112-000.07

SUPPORTING ENGINEERING DOCUMENTS

e DRAINAGE CALCULATIONS
o SUMMARY OF DATA
o LMDG ROUTING CALCULATIONS
o AES CALCULATIONS
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DESIGN GROUP

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
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SUMMARY OF DATA

Storm Event AES Results LMDG Results
7

2-year pre-developed 6.31 * 7~3 6.31 ?
2-year post-developed 8.96 16.82
2-year routed outflow v 728V
2-year rise elevation 77.13 v’ 77.31
10-year pre-developed 8.43? (0. 8.43 \/
10-year post-developed 11.72v 22.46 v,
10-year routed outflow 9.60v” 1711V
10-year rise elevation \/ 77.44
25-year pre-developed 9.52 ? 9.52 ‘/
25-year post-developed 13.06v" 25.37
25-year routed outflow 11.23 13.99
25-year rise elevation 77.57 7769 v~
100-year pre-developed 11227 130 11.22 “;
100-year post-developed 15.19 29.91
100-year routed outflow 1321y 14.30
100-year rise elevation 77.80v" 78.06 v~ DHW

0h geem T80 UL

O qut - LA0ac: o8

T 07w
= 34 (401 | geF*
vt d Ay e = 3N 7
glt v
v
Ml o
V A’” Oﬂ, \/QVUM
por o’
o* ot
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LMDG ROUTING
CALCULATIONS



File: Universal Pre.xls LandMark Deisgn Group
PROJECT: IRONBOUND VILLAGE 4029 Ironbound Road, Suite 100
Description: Pre-development to BMP Williamsburg, VA 23188
Date: 19-Dec-01

Revised

UNIVERSAL RATIONAL METHOD FOR HYDROGRAPH GENERATION

Drainage Area = 4.74 Acres v’
Runoff Coefficient / = 0.30
Time of Concentration = 10.20 Min

631 cfs # 7.8 ¢F5 pe- AES

2 Yr computed peak discharge

10 Yr computed peak discharge 8.43 cfs
25 Yr computed peak discharge = 9.52 cfs
100 Yr computed peak discharge = 11.22 cfs

COMPUTED HYDROGRAPH VERTEX POINTS

2 Yr Fequency 10 Yr Frequency 25 Yr Frequency 100 Yr Frequency
Time (min) Q (cfs) Time (min) Q (cfs) Time (min) Q(cfs) Time (min) Q (cfs)
0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00
10.2 1.33 10.2 1.77 10.2 2.00 10.2 2.36
204 1.89 20.4 2.53 20.4 2.86 204 3.37
30.6 6.31 30.6 - 843 30.6 9.52 30.6 11.22
40.8 3.41 40.8 4.55 40.8 5.14 40.8 6.06
51.0 2.46 51.0 3.29 51.0 3.7 51.0 4.38
61.2 1.58 61.2 2.1 61.2 2.38 61.2 2.81
714 1.14 71.4 1.52 714 1.71 71.4 . 2.02
81.6 0.95 81.6 1.26 81.6 1.43 81.6 1.68
91.8 0.88 91.8 1.18 91.8 1.33 91.8 1.57
102.0 0.82 102.0 1.10 102.0 1.24 102.0 1.46
1122 0.00 112.2 0.00 112.2 0.00 112.2 0.00
EQUATIONS )
I=B/(tc+D)AE B,D,E constants based on NWS Hydro 35
tp=3*tc
tb=11*tc
Qp=C*I*A
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File: Universal Post.xls LandMark Design Group
PROJECT: IRONBOUND VILLAGE 4029 Ironbound Road, Suite 100
Description: Postdevelopment to BMP Williamsburg, VA 23188
Date: 19-Dec-01

Revised:

NIVERSAL RATIONAL METHOD FOR HYDROGRAPH GENERATION

Drainage Area = 6.89 Acres
Runoff Coefficient = 0.55

Time of Concentration = 10.20 Min

2 Yr computed peak discharge = 16.82 cfs
10 Yr computed peak discharge = 22.46 cfs

25 Yr computed peak discharge = 2537 cfs
100 Yr computed peak discharge 29.91 cfs

COMPUTED HYDROGRAPH VERTEX POINTS

2 Yr Fequency 10 Yr Frequency 25 Yr Frequency 100 Yr Frequency
Time (min)  Q (cfs) Time (min) Q (cfs) Time (min) Q (cfs) Time (min) Q (cfs)
0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00
10.2 3.53 10.2 472 10.2 5.33 10.2 6.28
20.4 5.05 204 6.74 20.4 7.61 20.4 8.97
30.6 16.82 30.6 22.46 30.6 2537 30.6 29.91
40.8 9.08 40.8 12.13 40.8 13.70 40.8 16.15
51.0 6.56 51.0 8.76 51.0 9.89 51.0 11.67
61.2 4.20 61.2 5.62 61.2 6.34 61.2 7.48
71.4 3.03 714 4.04 714 457 71.4 5.38
81.6 252 81.6 3.37 81.6 3.81 81.6 4.49
91.8 235 91.8 3.14 91.8 3.55 91.8 419
102.0 2.19 102.0 292 102.0 3.30 102.0 3.89
112.2 0.00 112.2 0.00 112.2 0.00 112.2 0.00
EQUATIONS
I=B/{tc+D)*E B,D,E constants based on NWS Hydro 35
tp=3*tc
tb=11*tc
Qp=C*I*A
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l Hydrograph Summary Report © Page
Hyd. | Hydrograph| Peak Time Time to | Volume Return Inflow Maximum | Maximum Hydrograph
No. type flow interval | peak period hyd(s) elevation storage description
l (origin) (cfs) (min) (min) {cuft) (yrs) (ft) (cuft)
1| Manual 16.82 10 30 33198 | 2 —_— - — 2-Year PostDevelo 05T
I 2 Manual 22.46 10 30 44,340 10 . - — 10-Year Post-Devel l'[ ﬂlo'/
3 Manual 25.37 10 30 50,142 25 T e 25-Year Post-Devel
l 4 Manual 29.91 10 30 59,046 100 — B ————— 100-Year Post-Deve
5 | Manual 6.31 10 30 12462 | 2 — | 2-Year Pre-Develop  pai#
I 6 | Manual 8.43 10 30 16,644 10 — UG [ 10-Year Pre-Develo
7 Manual 9.52 10 30 18,792 25 — - ————- 25-Year Pre-Develo
8 Manual 11.22 10 30 22,158 100 — —_— | e 100-Year Pre-Devel
I 10 Reservoir 7.28 10 50 33,198 2 1 77.31 18,759 Pond 1 - 2-Year St ‘J(,C!
11 Reservoir 11.71 10 40 44,340 10 2 77.44 19,971 Pond 1 - 10-year s ﬁo
' 12 | Reservoir 13.99 10 40 50,142 25 3 77.69 22,356 Pond 1 - 25-Year S
13 Reservoir 14.30 10 40 59,046 100 4 78.06 25,840 Pond 1- 100-Year S
i
1
i
i
i
i
i
i
' Proj. file: ironboundpond.GPW IDF file: Norfolk.IDF " Run date: 12-19-2001
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Hydrograph Report

Page 1
English

Hyd. No. 1

2-Year Post-Developed

Hydrograph type = Manual Peak discharge = 16.82 cfs

Storm frequency = 2 yrs Time interval = 10 min

Hydrograph Discharge Table

Time -- Outflow

(hrs

0.17
0.33
0.50
0.67
0.83
1.00
1.17
1.33
1.50
1.67

...End
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cfs)

3.53
5.05
16.82 <<
9.08
6.56
4.20
3.03
2.52
2.35
219

Total Volume = 33,198 cuft



Hydrograph Report

Page 1
English

Hyd. No. 2

10-Year Post-Developed

Hydrograph type = Manual Peak discharge = 22.46 cfs

Storm frequency = 10 yrs Time interval = 10 min

Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
0.17 4.72
0.33 6.74
0.50 22 .46 <<
0.67 12.13
0.83 8.76
1.00 5.62
117  4.04
1.33 3.37
1.50 3.14
1.67 2.92
...End
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Total Volume = 44,340 cuft



Hydrograph Report

Page 1
English

Hyd. No. 3

25-Year Post-Developed

Hydrograph type = Manual Peak discharge = 25.37 cfs

Storm frequency = 25yrs Time interval = 10 min

Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
0.17 5.33
0.33 7.61
0.50 25.37 <<
0.67 13.70
0.83 9.89
1.00 6.34
1.17 4,57
1.33 3.91
1.50 3.55
1.67 3.30
...End
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Total Volume = 50,142 cuft



Hydrograph Report

Page 1
English

Hyd. No. 4

100-Year Post-Developed

Hydrograph type = Manual Peak discharge = 29.91 cfs |

Storm frequency = 100 yrs Time interval = 10 min

Hydrograph Discharge Table

Time -- Qutflow

(hrs

0.17
0.33
0.50
0.67
0.83
1.00
117
1.33
1.50
1.67

...End
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cfs)

6.28
8.97
29.91 <<
16.15
11.67
7.48
5.38
4.49
4.19
3.89

Total Volume = 59,046 cuft



Hydrograph Report

Page 1
English
Hyd. No. 5
2-Year Pre-Developed
Hydrograph type = Manual Peak discharge = 6.31 cfs
Storm frequency = 2 yrs Time interval = 10 min

Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
0.17 1.33
0.33 1.89
0.50 6.31 <<
0.67 3.41
0.83 2.46
1.00 1.58
1.17 1.14
1.33 0.95
1.50 0.88
1.67 0.82
...End
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Total Volume = 12,462 cuft



Hydrograph Report

Page 1

Hyd. No. 6
10-Year Pre-Developed

Hydrograph type

Manual

Storm frequency = 10 yrs

English

Peak discharge = 8.43 cfs
Time interval = 10 min

Hydrograph Discharge Table

Time -- Outflow

(hrs

0.17
0.33
0.50
0.67
0.83
1.00
117
1.33
1.50
1.67

...End
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cfs)

1.77
2.53
8.43 <<
4.55
3.29
2.1
1.52
1.26
1.18
1.10

Total Volume = 16,644 cuft



Hydrograph Report

Page 1

Hyd. No. 7

25-Year Pre-Developed
Hydrograph type = Manual
Storm frequency = 25yrs

English

Peak discharge = 9.52 cfs
Time interval = 10 min

Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
0.17 2.00
0.33 2.86
0.50 952 <<
0.67 514
0.83 3.71
1.00 2.38
1.17 1.71
1.33 1.43
1.50 1.33
1.67 1.24
...End
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Total Volume = 18,792 cuft



Hydrograph Report

Page 1
English

Hyd. No. 8

100-Year Pre-Developed

Hydrograph type = Manual Peak discharge = 11.22 cfs

Storm frequency = 100 yrs Time interval = 10 min

Hydrograph Discharge Table

Time -- Qutflow

(hrs

0.17
0.33
0.50
0.67
0.83
1.00
1.17
1.33
1.50
1.67

...End
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cfs)

2.36
3.37
11.22 <<
6.06
4.38
2.81
2.02
1.68
1.57
1.46

Total Volume = 22,158 cuft



Hydrograph Report

Page 1
English
Hyd. No. 10
Pond 1 - 2-Year Storm
Hydrograph type = Reservoir Peak discharge = 7.28 cfs
Storm frequency = 2 yrs - Time interval = 10 min
Inflow hyd. No. =1 Reservoir name = BMP
Max. Elevation = 77.31ft Max. Storage = 18,759 cuft
Storage Indication method used. Total Volume = 33,198 cuft

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.33 5.05 75.48 1191 022 - e mmeem e —— - 0.22
0.50 16.82<< 76.30 1272 045 — o — - — e 0.45
0.67 9.08 77.12 1348 059 - — 158 —- —— 217
083 6.56 7731<< 1365 062 -  —— 6.67 - — em 7.28 <<
1.00 4.20 77.25 1360 061 —— 483 - —— e 5.44
1.17  3.03 77.19 1354 060 - - 315 - —_—— 3.75
133 252 77.15 1351 059 - e 236 - e e 295
150 235 7713 1349 059 - —— 1.94 - e e 2.53
167 219 7712 1348 059 - 173 = e e 2.32
1.83 0.00 77.07 1344 058 - = e 088 -—- — - 1.46
2.00 0.00 77.01 13.38 057 - 0.08 -~ e e 0.65
217 0.00 76.96 1334 056 -——— e e e — 0.56
2.33 0.00 76.92 13.30 0.56  -—- e — e 0.56
250 0.00 76.88 1327 055 - e e - 0.55
267 0.00 76.85 1323 054 - e e —_ 0.54
283 0.00 76.81 1319 054 - e e e — 0.54
3.00 0.00 76.77 1316 053 - e —— - ——-- 0.53
3.17 0.00 76.73 1312 053 - ———— e e e — 0.53
333 0.00 76.69 13.09 052 - — e - 0.52
3.50 0.00 76.66 13.06 051 ——  ——- —— e 0.51
3.67 0.00 76.62 13.02 051 -—- —— mmm— —_— 0.51
3.83 0.00 76.58 1299 050 —— @ - e _ — 0.50
400 0.00 76.55 1296 049 ——-  — e—— —— - 0.49
417 0.00 76.51 1292 049 —— @ - mm—— e ————- 0.49
433 0.00 76.48 1289 048 e e e e e e 0.48
450 0.00 76.45 1286 047 - — e — e —_ 0.47
4.67 0.00 76.41 12.83 047 - N 047
483 0.00 76.38 1279 046 - — — - —_— 0.46
500 0.00 76.35 1276 046 - —— —— —_— e 0.46
5.17 0.00 76.31 1273 045 —— - — ——— — 0.45
533 0.00 76.28 1270 044 ——  —m e e 0.44
550 0.00 76.25 1267 044 ——r e —— e e 0.44
5.67 0.00 76.22 1264 043 - e — emem e e 0.43
583 0.00 76.19 1261 042 e - ——memmm e e 0.42
6.00 0.00 76.16 1258 042  com cm m e e e 0.42
6.17 0.00 76.13 1256 041 = e e — - e 0.41

Continues on next page...
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Pond 1 - 2-Year Storm Page 2
Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CIvC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
6.33 0.00 76.10 1253 041 —— e e e 0.41
6.50 0.00 76.07 1250 040 - ———— e e — e 0.40
6.67 0.00 76.04 1247 039 - e i e e e 0.39
6.83 0.00 76.01 1244 039 - —— e e — 0.39
7.00 0.00 75.98 1242 0.38 - e e e e 0.38
717 0.00 75.95 1239 037 - S 0.37
7.33 0.00 75.92 1236 0.37 - e e e meem e 0.37
750  0.00 75.89 1233 0.36 - e e e e e 0.36
7.67 0.00 75.87 1230 0.35 ——— @ —— e 0.35
783 0.00 75.84 1227 034 —— e e e e e 0.34
8.00 0.00 75.81 1224 034 ——er ———— e e e 0.34
8.17 0.00 75.78 1222 033 - —— e e e 0.33
8.33 0.00 75.76 1219 032 - - — = e - 0.32
8.50 0.00 75.73 12147 032 o — e — 0.32
8.67 0.00 75.71 1214 031 - A — 0.31
8.83 0.00 75.68 1212 030 -—- A 0.30
9.00 0.00 75.66 1209 029 - o — — 0.29
9.17  0.00 75.63 12.07 029 - e e e e 0.29
933 0.00 75.61 12.04 028 —oem e e e e e 0.28
9.50 0.00 75.59 12.02 027 -  —— —— e e 027
967 0.00 75.57 1200 026 - - e e e e 0.26
9.83 0.00 75.55 1198 025 -——— - S 0.25
10.00 0.00 75.53 1196 024 — SRR U 0.24
10.17 0.00 75.51 1194 023 — e e — 0.23
10.33 0.00 75.49 1192 022 - e e — e e 0.22
10.50 '0.00 75.47 1190 021 - —— e — e J— 0.21
10.67 0.00 75.45 11.89 019 -——  — e 0.19
10.83 0.00 75.44 11.87 018 -—— i — 0.18
11.00 0.00 7542 1186 017 -—— U 0.17
11.17 0.00 75.41 11.84 016 -~ — e — e 0.16
11.33 0.00 75.40 1183 015 - e — e e 0.15
11.50 0.00 75.39 1182 014 o - e e 0.14
11.67 0.00 75.38 1181 013 —— - e e 0.13
11.83 0.00 75.37 1180 012 —  —— e _— . 0.12
12.00 0.00 75.36 1179 011  — — e e e 0.11
12.17 0.00 75.35 1178 010 —— e e e e 0.10
12.33 0.00 75.34 11.77 0.09 - — —— e — — 0.09
12.50 0.00 75.33 1176 009 - e e e — e 0.09
12.67 0.00 75.33 1176 0.08 —- @ —— - 0.08
...End
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Reservoir Report

Page 1
English
Reservoir No. 1 - BMP
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 75.00 - 6,918‘/ 0 0
1.00 76.00v"  7.865v 7,392 7,392
2.00 77.00 v~ 8,926 v* 8,396 15,787
3.00 78.00 v* 9,986 v~ 9,456 25,243
3.50 78.50 v 10,684« 5,168 30,411 Vs
5.00 80.00 v 12,776 17,595 48,006
. . y 99( N
Culvert / Orifice Structugs\% Weir Structures 43 R ¢
Q,M&‘V %4
[A] [B] [C] [D] [A] [B] [C] [Pl
Rise in = 15.0v" 407 00 0.0 CrestLenft = 12.56'/ 8.0077 0.00 0.00
Spanin = 15.0 4.0 g 0.0 0.0 CrestELft = 77.00¥ 78.50/ 0.00 0.00
No. Barrels = 1 1 /0 0 Weir Coeff. = 3.00¥ 3.007 0.00 0.00
InvertEL.ft = 69.00 75.00° 0.00 0.00 Eqn.Exp. = 150 1.50/ 0.00 0.00
Length ft = 100.0‘/ 1.0 0.0 0.0 Multi-Stage = Yes Yes No No
Slope % =100Y 100 000 0.00
‘N-value  =.0137 013 _ 000 .000
Orif. Coeff. = 0.50 0.60‘/ 0.00 0.00
Multi-Stage = --— Yes No No Tailwater Elevation = 0.00 ft

Note: All outfiows have been analyzed under inlet 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 75.00 11.41 0.00 -- -- 0.00 000 - - 0.00
100 7,392 76.00 1243 038 - — 000 000 -- _— 0.38
2.00 15,787 77.00 13.37 057 - ~—— 000 000 -- -— 0.57
3.00 25243 78.00 1425 0.00 - - 3768 000 --- — 14.25
350 30,411 78.50 1467 000 - -- 69.22 000 - - 14.67
5.00 48,006 80.00 1586 0.00 --- —- 195.79 44.09 -- -— 15.86
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Hydrograph Report

Page 1

English
Hyd. No. 11
Pond 1 - 10-year storm
Hydrograph type = Reservoir Peak discharge = 11.71 cfs
Storm frequency = 10 yrs Time interval = 10 min
Inflow hyd. No. = 2 Reservoir name = BMP
Max. Elevation = 77.44 ft Max. Storage = 19,971 cuft

L

Storage Indication method used. &x‘ Total Volume = 44,340 cuft
Hydrograph Discharge Table
ydrograp g Q,,‘e!’ & Ea
Time Inflow Elevation CivA CivB CivC CivD WrA WrB WrC WrD Outflow
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.33 6.74 75.64 1208 029 -—  — o —_— - 0.29
0.50 2246<< 76701310 052 -oew = ooeme o o ceee e 0.52
067 12.13 7744<< 1377 063 —-  wome MA4 . e 11.71 <<
0.83 8.76 77.41 1373 063 -——- - 973 - - 10.35 )V .
100 562 77.31 1365 061 - Y QR — 7.08 ’Apdﬁ
117 404 577.23 1358 0.60 - o 432 - e e 4.93 !
133 3.37 X 77.19 1354 0.60 - e 320 - e 3.80
150 3.14 77.17 13.53 0.59 - —— 276 e e e 3.35
167 292 & 7716 1351 0.59 - o 249 e 3.09
183 0.00 g 77.10 1346 0.58 — —— 118 —= - e 1.76
2.00 0.00 77.02 1339 057 — - 021 - e e 0.79
217 0.00 76.97 1335 0.56 -— —- e e 0.56
233 0.00 76.93 1331 056  —oem mem e e e e 0.56
250 0.00 76.89 1327 0.55 -  —— e — 0.55
267 0.00 76.85 1324 055 ——- - — - 0.55
283 0.00 76.81 1320 054 — @ — e en — 0.54
3.00 0.00 76.78 1317 053 — e e — 0.53
3.17  0.00 76.74 1313 053 - — e 0.53
3.33 0.00 76.70 1310 052 — @ — — e e 0.52
3.50 0.00 76.66 13.06 0.51 ~—— — o e e — 0.51
3.67 0.00 76.63 13.03 051 — — e e e 0.51
3.83 0.00 76.59 1299 050 —— e e e e e 0.50
400 0.00 76.56 1296 0.50 ——- = e e — 0.50
417 0.00 76.52 1293 049 —— e e 0.49
433 0.00 76.49 1290 048 — A e e 0.48
450 0.00 76.45 1286 0.48 -—— e — 0.48
467 0.00 76.42 1283 047 ——- - —_—— e 0.47
483 0.00 76.38 1280 0.46 - U, — 0.46
500 0.00 76.35 12.77 046 — S e eeem 0.46
517 0.00 76.32 1274 045 —— = e e e — 0.45
533 0.00 76.29 1271 044 —— o e — 0.44
550 0.00 76.26 1268 044 —r — e — 0.44
567 0.00 76.22 1265 043 - — e e — 0.43
583 0.00 76.19 1262 043 - —— e e ——— 0.43
6.00 0.00 76.16 1259 042 —— - e — e —_— 0.42
6.17  0.00 76.13 1256 041 - e e S — 0.41
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Pond 1 - 10-year storm Page 2
Hydrograph Discharge Table

Time Inflow Elevation ClivA CivB CivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
6.33 0.00 76.10 1253 041 s e e e e e 0.41
6.50 0.00 76.08 1250 040 e e e - - 0.40
6.67 0.00 76.05 1248 039 = e e e e e 0.39
6.83 0.00 76.02 1245 039 - e e — e mem 0.39
7.00 0.00 75.99 1242 038 -—-- ——— e —_— - — 0.38
717 0.00 75.96 1239 037 —— e e ——— e 0.37
7.33 0.00 75.93 1236 0.37 - - e e e — 0.37
7.50 0.00 75.90 1233 036 - e e —— e e 0.36
7.67 0.00 75.87 1230 035 ——  eeem e e e e 0.35
7.83 0.00 75.84 1228 0.35  eem e e e e e 0.35
8.00 0.00 75.82 1225 034 e e —— e e - 0.34
8.17 0.00 75.79 1222 033 —— e w—— e e — 0.33
8.33 0.00 75.76 1220 032 — —_— e ———— e 0.32
8.50 0.00 75.74 1217 032 ——  —— e e e 0.32
8.67 0.00 75.71 1215 031  —— —— e e - 0.31
8.83 0.00 75.69 1212 030 —— —_—— e e e 0.30
9.00 0.00 75.66 1210 030 = e e e e e 0.30
9.17 0.00 75.64 12.07 029 —— e e e e 0.29
9.33 0.00 75.61 1205 028 - - —_— e —— 0.28
9.50 0.00 75.59 12.03 027 - e e e 0.27
9.67 0.00 75.57 1200 026 -——  — e e e 0.26
9.83 0.00 75.55 1198 025 - — e e e 0.25
10.00 0.00 75.53 1196 024 - e e e 0.24
10.17 0.00 75.51 11.94 023 —— e e e e 0.23
10.33 0.00 75.49 11.92 022 -~ —— e e e 0.22
10.50 0.00 7547 1191 021 —— - e e 0.21
10.67 0.00 75.46 1189 020 ~—— e — e e — 0.20
10.83 0.00 75.44 1187 018 - e —_—— - e — 0.18
11.00 0.00 75.43 1186 0.17 - — e ——— e 0.17
11.17 0.00 75.41 1185 016 -~—  cee e e e — 0.16
11.33 0.00 75.40 1183 0.15 - —— —— e — 0.15
11.50 0.00 75.39 1182 0.14 - ———— e e e — 0.14
11.67 0.00 75.38 1181 013 —— e e e e - 0.13
11.83 0.00 75.37 1180 012 — - —_— e — 0.12
...End
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Reservoir Report

Page 1

Reservoir No. 1 - BMP

Pond storage is based on known contour areas

Pond Data

Stage / Storage Table
Stage Elevation
ft ft

0.00 75.00

1.00 76.00

2.00 77.00

3.00 78.00

3.50 78.50

5.00 80.00

Contour area

sqft

6,918
7,865
8,926
9,986
10,684
12,776

English

Incr. Storage Total storage
cuft cuft

0 0

7,392 7,392

8,396 15,787

9,456 25,243

5,168 30,411

17,595 48,006

Culvert / Orifice Structures

Rise in
Spanin

No. Barrels
Invert EI ft

Length

Slope %
N-Value
Orif. Coeff.
Multi-Stage

ft

[A]

[B] [C]
4.0 0.0
4.0 0.0
1 0
75.00 0.00
1.0 0.0
1.00 0.00
.013  .000
0.60 0.00
Yes No

[D]

0.0
0.0

0.00
0.0
0.00
.000
0.00
No

Weir Structures

[A] [B] [C] I[D]

Crestlenft = 1256 800 0.00 0.00
CrestElL ft = 77.00 78.50 0.00 0.00
Weir Coeff. = 3.00 3.00 0.00 0.00
Egn.Exp. =150 150 0.00 0.00
Multi-Stage = Yes Yes No No

Tailwater Elevation = 0.00 ft

Stage / Storage / Discharge Table

- Stage

ft

0.00
1.00
2.00
3.00
3.50
5.00

Storage Elevation CIvA

cuft

0
7,392
15,787
25,243
30,411
48,006

ft

75.00
76.00
77.00
78.00
78.50
80.00

cfs

11.41
12.43
13.37
14.25
14.67
15.86

CivB
cfs

0.00
0.38
0.57
0.00
0.00
0.00

Note: All outflows have been analyzed under inlet and outlet control.

CivD WrA WrB WrC WrD Discharge
cfs cfs cfs cfs cfs cfs

- 0.00 000 - -— 0.00

— 000 000 -- -— 0.38

- 0.00 000 - - 0.57

-— 3768 0.00 - -— 14.25

- 69.22 000 -- -— 14.67

- 195.79 4409 -- -— 15.86
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Hydrograph Report

Page 1
English
Hyd. No. 12
Pond 1 - 25-Year Storm
Hydrograph type = Reservoir Peak discharge = 13.99 cfs
Storm frequency = 25 yrs Time interval = 10 min
Inflow hyd. No. =3 Reservoir name = BMP
Max. Elevation = 77.69 ft Max. Storage = 22,356 cuft
Storage Indication method used. Total Volume = 50,142 cuft

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
033 7.61 75.73 1216 0.31 = e e e e - 0.31
0.50 25.37<< 76.91 1329 055 - e e e e —— 0.55
067 13.70 7769<< 1399 - o e 2183 —— e e 13.99 <<
083 9.89 77.56 1387 026 -—— - 1581 ——— e e 13.87
100 6.34 77.36 1369 062 —— e 811 —— e 8.73
117 457 77.25 1360 061 —— 486 - @ e ———— 547
133 3.91 77.21 1356 060 -—-- ——— 370 - e —— 4.31
1.50 3.55 7719 1354 060 - 319 e e e 3.79
167 3.30 77.18 13.53 060 --—--- — 289 - —— e 3.49
1.83 0.00 77.11 1347 059 - 139 ——- e 1.98
200 0.00 77.02 13.39 057 - e 025 - @ - 0.82
217 0.00 76.97 13.35 056 - e e e e e 0.56
233 0.00 76.93 1331 056 - - - e — — 0.56
250 0.00 76.89 1327 055 - e e —— e e 0.55
267 0.00 76.85 13.24 055 —— @ c—— e e e N 0.55
283 0.00 76.82 1320 054 —— @ - e e memen e 0.54
3.00 0.00 76.78 1317 053 - —— e —_— 0.53
317 0.00 76.74 13.13 053 - —_— - —— e — 0.53
333 0.00 76.70 13.10 0.52 -—-- —— e— - — e 0.52
3.50 0.00 76.67 13.06 051 -  —— —— e e 0.51
3.67 0.00 76.63 13.03 051 - e e e e e 0.51
383 0.00 76.59 13.00 050 - — —— e —_— e 0.50
400 0.00 76.56 1296 050 -—- — m—— e —— e 0.50
417 0.00 76.52 1293 049 —— - —_— = e e 0.49
433 0.00 76.49 1290 048 - e e e e e 0.48
450 0.00 7645 12.87 048 - —— e e e e 0.48
467 0.00 76.42 1283 047 —— - e —_— e —— 0.47
483 0.00 76.39 1280 046 - ——— m— e e — 0.46
5.00 0.00 76.35 1277 046 - - e —— e e 0.46
517 0.00 76.32 12.74 045 —- — — — e e 0.45
533 0.00 76.29 1271 044 —— - — e e e 0.44
550 0.00 76.26 1268 044 -— - e 0.44
567 0.00 76.23 1265 043 - ——mmmmmeemem e e 043
583 0.00 76.19 1262 043 - — mm—— e e - 0.43
6.00 0.00 76.16 1259 042 - e eem e —— e 0.42
6.17 0.00 76.13 1256 041  ——e e - e —_— - 0.41

Continues on next page...
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Pond 1 - 25-Year Storm Page 2
Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC ClvD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
6.33 0.00 76.11 12,53 041  —-- T 0.41
6.50 0.00 76.08 1251 040 - —— e —— e e 0.40
6.67 0.00 76.05 1248 0.39 - e e e e 0.39
6.83 0.00 76.02 1245 0.39 - —m e e e 0.39
7.00 0.00 75.99 1242 038 - e e e e e 0.38
717  0.00 75.96 1239 037  ——- - e e e - 0.37
733 0.00 75.93 1236 0.37 -~ e e e e — 0.37
750 0.00 75.90 12.33 0.36  -—- ——— e e 0.36
767 0.00 75.87 1231 0.35 ——-  ———m e —_—— e e 0.35
7.83 0.00 75.84 1228 035 - - e —— e e 0.35
8.00 0.00 75.82 1225 034 — = e e e e 0.34
8.17 0.00 75.79 1222 033 - —— ———— w——— e 0.33
8.33 0.00 75.76 1220 032 - el T 0.32
8.50 0.00 75.74 1217 032 - —— e e e e 0.32
8.67 0.00 75.71 1215 0.31 e e e e e 0.31
8.83 0.00 75.69 1212 030 - e e e —_—— 0.30
9.00 0.00 75.66 1210 0.30 - e — e e e 0.30
9.17 0.00 75.64 1207 029 - e e e e — 0.29
933 0.00 75.62 1205 0.28 oo e e e —— - 0.28
950 0.00 75.59 1203 0.27 - e e e —— e 0.27
967 0.00 75.57 12.01 0.26 -— - e 0.26
9.83 0.00 75.55 1198 025 - ———— e ——— e e 0.25
10.00 0.00 75.53 1196 024 - - —— e e 0.24
10.17 0.00 75.51 1194 024 —  —— e e e e 0.24
10.33 0.00 75.49 1193 022 - e e ————- -— 0.22
10.50 0.00 75.47 1191 021 e meee e e e - 0.21
10.67 0.00 75.46 11.89 0.20 - e mmmem e e e 0.20
10.83 0.00 75.44 1187 018 —— o e — e e 0.18
11.00 0.00 75.43 1186 017 -—— - e —— e e 0.17
11.17 0.00 75.41 1185 0.16 ——  —— o e e e 0.16
11.33 0.00 75.40 1183 015 -—-- — e e e e 0.15
11.50 0.00 75.39 1182 014 e e — e e e 0.14
...End
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Reservoir Report

Page 1
English
Reservoir No. 1 - BMP
Pond Data
Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation Contour area Incr. Storage Total storage
ft ft 4()(? sqft cuft cuft
0.00 75.00 6,918 0 0
1.00 76.00 7,865 7,392 7,392
2.00 77.00 8,926 8,396 15,787
3.00 78.00 9,986 9,456 25,243
3.50 78.50 10,684 5,168 30,411
5.00 80.00 12,776 17,595 48,006
4alo
oY’

Culvert / Orifice Structures Weir Structures

[A] Bl [C] [D] [A] [B] [C] I[D]
Rise in = 15.0 4.0 0.0 0.0 CrestlLenft = 1256 800 0.00 0.00
Spanin = 15.0 4.0 0.0 0.0 CrestELLft = 77.00 7850 0.00 0.00
No. Barrels = 1 1 0 0 Weir Coeff. = 3.00 3.00 0.00 0.00
Invert ELLft = 69.00 75.00 0.00 0.00 Eqn. Exp. = 1.50 150 0.00 0.00
Length ft = 100.0 1.0 0.0 0.0 Multi-Stage = Yes Yes No No
Slope % = 1.00 1.00 0.00 0.00

N-Value = .013 .013 .000 .000
Orif. Coeff. = 0.50 060 0.00 0.00
Multi-Stage = -—-- Yes 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 CivB CIivC CivD WrA WrB WrC WrD Discharge

ft cuft ft “ Q cfs cfs cfs cfs cfs cfs cfs cfs cfs
000 O 75.00 11.41 0.00 - — 000 000 - - 0.00
1.00 7,392 76.00 1243 038 — - 000 000 -- - 0.38
2.00 15,787 77.00 13.37 057 - - 000 000 - - 0.57
3.00 25,243 78.00 1425 000 -- — 3768 000 - — 14.25
350 30,411 78.50 1467 000 - — 69.22 000 - —— 14.67
5.00 48,006 80.00 1586 000 - — 195.79 4409 --—- -— 15.86
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Hydrograph Repdrt

Page 1
English
Hyd. No. 13
Pond 1- 100-Year Storm
Hydrograph type = Reservoir Peak discharge = 14.30 cfs
Storm frequency = 100 yrs Time interval = 10 min
Inflow hyd. No. =4 Reservoir name = BMP
Max. Elevation = 78.06 ft Max. Storage = 25,840 cuft
Storage Indication method used. Total Volume = 59,046 cuft

Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB CIivC ClvD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs . cfs
0.33 8.97 75.86 1229 035 -— @ - - ——— e 0.35
050 2991<< 77.14 1350 059 -—- - 204 e e e 2.63
067 16.15 7806 << 1430 -—- @ ——— e 41.00 - - ——— 14.30 <<
083 1167 78.04 1428 ———- e 39.73 —— - e 14.28
1.00 7.48 77.75 14.03 - - e 2444 - - 14.03
117 5.38 77.39 13.72 063 = - —- 935 - - 9.98
1.33  4.49 77.23 13.58 060 -~ @ —— 434 - - 4.94
150 4.19 77.21 13.56 060 -——-- — 377 - 4,37
167 3.89 77.20 1355 060 -— @ —- 346 - - 4.06
1.83 0.00 7712 1348 059 -—- ——mn 172 — ——— e 2.31
2.00 0.00 77.02 13.39 057 - 028 -——- - — 0.86
217 0.00 76.98 13.35 057 - e e aee —_—— 0.57
233 0.00 76.94 13.31 056 -—  —- e e e 0.56
250 0.00 76.90 13.28 055 - e e e e e 0.55
267 0.00 76.86 13.24 055 —=- —m e — e e 0.55
283 0.00 76.82 13.20 054  coem e e e e 0.54
3.00 0.00 76.78 13.17 053 woe —— e e e 0.53
3.17 0.00 76.74 13.13 053 ——  —— — e e e 0.53
3.33 0.00 76.70 1310 052 —— e e e e e 0.52
3.50 0.00 76.67 13.07 051 -  — —— e e 0.51
3.67 0.00 76.63 1303 051 -~ —  —— - 0.51
3.83 0.00 76.59 13.00 050 ——- e e e e e 0.50
400 0.00 76.56 1296 050 -— - —— e e e 0.50
417 0.00 76.52 1293 049 - — e e —— e 0.49
433 0.00 76.49 1290 048 -—-—  —— —_— e e 0.48
450 0.00 76.45 12.87 048 - — —_— = e e 0.48
467 0.00 76.42 1283 047 — @ —— e 0.47
483 0.00 76.39 1280 046 —- @ —— @ e e e 0.46
5.00 0.00 76.35 1277 046 - - e e mem e 0.46
517 0.00 76.32 1274 045 - ——— e e e -—— 0.45
533 0.00 76.29 1271 045 —  — - e e 0.45
550 0.00 76.26 1268 044 —— — e e e e 0.44
567 0.00 76.23 1265 043 - - e e e e 0.43
583 0.00 76.20 1262 043  —emm e —— e e e 0.43
6.00 0.00 76.17 1259 042 ——- —_— ——— 042
6.17 0.00 76.14 1256 041  —— e e e e -—--- 0.41

Continues on next page...
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Pond 1- 100-Year Storm Page 2
Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB CivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
6.33 0.00 76.11 1254 041 - - e 0.41
6.50 0.00 76.08 1251 040 - e e e e e 0.40
6.67 0.00 76.05 1248 0.39 ———  —m o e an e 0.39
6.83 0.00 76.02 1245 0.39 - cem e e e e 0.39
7.00 0.00 75.99 1242 0.38 - S UUU — e e 0.38
717 0.00 75.96 12.39 0.37 - e e T 0.37
7.33 0.00 75.93 1237 037 - e U 0.37
7.50 0.00 75.90 1234 036 —— — e e —— 0.36
767 0.00 75.87 12.31 035 - — e — e — 0.35
783 0.00 75.85 1228 0.35 = e memee e e e 0.35
8.00 0.00 75.82 1225 0.34  ceeem e e e e e 0.34
8.17 0.00 75.79 1223 033 - SRR S U — 0.33
833 0.00 75.76 1220 032 - U 0.32
8.50 0.00 75.74 1217 032 - — e — e 0.32
8.67 0.00 75.71 1215 0.31 e et e e e 0.31
8.83 0.00 75.69 12.12 030 ——-—-  —m — e e 0.30
9.00 0.00 75.66 1210 030 - AU 0.30
917 0.00 75.64 12.07 029 - —m e e e e 0.29
9.33 0.00 75.62 12.05 0.28 - USSR 0.28
9.50 0.00 75.59 12.03 027 - e e e e 0.27
9.67 0.00 75.57 12.01 026 - - — e — 0.26
9.83 0.00 75.55 1199 025 - — e e e 0.25
10.00 0.00 75.53 1197 024 ——— o e — e 0.24
10.17 0.00 75.51 11.95 024 - —r m e e e 0.24
10.33 0.00 75.49 1193 022 - — — — —— e 0.22
10.50 0.00 75.48 1191 021 - e e — e e 0.21
10.67 0.00 75.46 11.89 020 -—— — e e e — 0.20
10.83 0.00 75.44 11.88 0.19 - SERRUUE U 0.19
11.00 0.00 75.43 1186 017 ——  -—— —_— e _— 0.17
11.147 0.00 75.41 1185 016 ——-  —- SN U 0.16
11.33 0.00 75.40 11.83 015 - —— — — e e 0.15
...End
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Reservoir Report

Page 1

Reservoir No. 1 - BMP

English

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 75.00 6,918 0 0
1.00 76.00 7,865 7,392 7,392
2.00 77.00 8,926 8,396 15,787
3.00 78.00 9,986 9,456 25,243
3.50 78.50 10,684 5,168 30,411
5.00 80.00 12,776 17,595 48,006
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [D] [A] [B] [C] I[D]
Rise in = 15.0 4.0 0.0 0.0 CrestLenft = 1256 8.00 0.00 0.00
Spanin = 15.0 4.0 0.0 0.0 CrestEl.ft = 77.00 7850 0.00 0.00
No. Barrels = 1 1 0 0 Weir Coeff. = 3.00 3.00 000 0.00
Invert EIl. ft = 69.00 7500 0.00 0.00 Eqn.Exp. = 1.50 1.50 0.00 0.00
Length ft = 100.0 1.0 0.0 0.0 Multi-Stage = Yes Yes No No
Slope % = 1.00 1.00 0.00 0.00 '
N-Value = .013 013 .000 .000
Orif. Coeff. = 0.50 060 0.00 0.00
Multi-Stage = -— Yes 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 CIivB CivC CivD WrA WrB WrC WrD Discharge
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
000 O 75.00 1141 000 -- -— 000 000 -- — 0.00
1.00 7,392 76.00 1243 038 - - 000 000 - — 0.38
200 15,787 77.00 1337 057 - -— 000 000 - —— 0.57
- 3.00 25243 78.00 1425 000 - — 3768 0.00 — - 14.25
3.50 30,411 78.50 1467 000 - -— 69.22 000 — - 14.67
5.00 48,006 80.00 1586 0.00 - - 195.79 44.09 - — 15.86

CC022_IRONBOUND_VILLAGE_IRONBOUND_ROAD - 144 of 220



AES CALCULATIONS



’
-
-*

STREAM CHANNEL PROTECTION CALCULATIONS
for
wonbound Village
AES Project No.: 8914-1

PROPOSED POND VOLUME

Sum Sum Volume
Area incremental Volume Volume Volume  Above
Eleva Depth {sq.ft) (cu, ft) {cu. ft) {cu.vd.) NPE
70.0 - 0.0 1,094 0 0 0
72.0 2.0 2,396 3.490 3.490 129
737 1.7 4,303 5,694 8,184 340
74.0 0.3 5,971 1.541 10,725 397
75.0 1.0 6.918 6,445 17,170 636 0
76.0 1.0 7.865 7,392 24,561 910 7,391
77.0 1.0 8.926 8,395 32,957 1,221 15,787
78.0 1.0 9,986 9,456 42,412 1,571 25.242
78.5 0.5 10,684 5,168 47.580 1.762 30.410
80.0 1.5 12,776 17,585 65.175 2,414 48,005
RELEASE RATE REQUIRED TO DETAINED VOLUME FOR 24 HOURS sie pvfm?ﬂk’é’ ;{’
=P T gt
Required Volume based upon 1-Year, 24-Hour Storm Hydrograph = 15,028 cubic feet '-/ . mﬁlﬂ €K

Volume provided based upon above table = 15,787 cubic feet

Elevation of water surface associated with provided volume =

77.0
Elevation of Low Flow Orifice = 75.0
Average Head, in feet = 1.0
Average Release Rate Calculation 15,787 cubic feet = 0.2 cfs

(24 hours x 60 minutes/hour x 60 seconds/ minute)

LOW FLOW ORIFICE DIAMETER REQUIRED TO MAINTAIN AVERAGE RELEASE RATE

Diameter of Low Flow Orifice = 2* (Q/{(64.32* (h/ 2)) * (1/2) 0.6 * 3.14))} * (1/2)

where, Q equals average release rate (cfs), h equals average head (feet)

Diameter of Low Flow Orifice = 0.30

feet, or 4 inches
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Type.... Mod. Rational Hyg Page 5.01
Name. ... DRAINAGE AREA Tag: Dev..1 Event: 1 yr
File.... S:\JOBS\8914\01-IBV\DESIGN\POND-E&S\HAESTAD\

Storm... e, b, d Tag: Dev..1

v

MODIFIED RATIONAL METHOD HYDROGRAPH

Q = CiA * Units Conversion; Where Conversion = 43560 / (12 * 3600)

Tag Freq File IDF Curve

Dev..1 1 JCC.IDQ e = .9050 b =63.0330 d = 12.2000

Tag Freq C C adj ! C. I Area | Peak Q
(years) factor | final in/hr acres | cfs
...................... |--_--------_---_----_--------‘ fmm e e e =
Dev..1 1 550 1.000 | .550 2.0439 6.900 | 7.82
HYG file = S:\JOBS\8914\01-IBV\DESIGN\POND-E&S\HAESTAD\IBV-MR.HYG
HYG ID = DRAINAGE AREA
HYG Tag = Dev..1

Peak Discharge 7.82 cfs

Time to Peak = .1700 hrs —
- c
¥+ Y HYG Volume = .345 ac-ft ¥ ¥ = 15,028 CF

HYDROGRAPH ORDINATES (cfs)

Time | Qutput Time increment = .0100 hrs
hrs | Time on left represents time for first value in each row.
......... ‘_----_-_-__-__---_-----------_--_-_--__-_---------------_---_-
0000 | .00 .46 .92 1.38 1.84
0500 | 2.30 2.76 3.22 3.68 4.14
1000 | 4.60 5.06 5.52 5.98 6.44
1500 | 6.90 7.36 7.82 7.82 7.82
2000 | 7.82 7.82 7.82 7.82 7.82
2500 | 7.82 7.82 7.82 7.82 7.82
3000 | 7.82 7.82 7.82 7.82 7.82
3500 | 7.82 7.82 7.82 7.82 7.82
4000 | 7.82 7.82 7.82 7.82 7.82
4500 | 7.82 7.82 7.82 7.82 7.82
5000 | 7.82 7.82 7.82 7.82 7.51
5500 | 7.05 6.59 6.13 5.67 5.21
6000 | 4.75 4.29 3.83 3.37 2.91
S/N: C21602B0OEAS81 AES Consulting Engineers
PondPack Ver. 7.5 (767) Compute Time: 19:46:11 Date: 10/01/2001
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“Type....
Name. ...
File....

Mod. Rational Grand Summary
Watershed
S:\JOBS\8914\01-IBVADESIGN\POND-E&S\HAESTAD\POND.PPW

Page 1.01

R R R R RS R RS A TR

R R s I R S R IR X

x

L 2R S ]

*

MODIFIED RATIONAL METHOD
---- Grand Summary For All Storm Frequencies ----

x

[ B R I

*

(RS S S E RS E R R E R R R R R R R R L RS S S R RS R RS SRS R R RS S

I s I T IR R R R R R X

= CiA * Units Conversion;

Area =

6.900 acres

Where Conversion =

43560 / (12 * 3600)

lcv

hrs

S/N: C21602B06A81
PondPack Ver. 7.5 (767)

CC022_IRONBOUND_VILLAGE_IRONBOUND_ROAD - 148 of 220

Pasy
1 Qpeak
in/hr cfs
2.0439 7.82
2.3405 8.96
3.0634 11.72
3.4127 13.06
3.9690 15.19

Fre
Allowable
cfs

s
10-2"™
Te =700 hrs>
VOLUMES
Inflow Storage
ac-ft ac-ft
. 345 .183
.432 .235
.646 .355
.773 .425
.983 .541

AES Consulting Engineers

Compute Time:

15:15:03

Date: 10/10/2001



n

N

Jype. ...
Name. ...
File....

Default Network Design Storm File,

Return Ev

(Trun= HYG Truncation:

Storage
Node ID

Master Network Summary
Watershed
S:\JOBS\8914\01-IBV\DESIGN\POND-E&S\HAESTAD\POND . PPW

MASTER DESIGN STORM SUMMARY

i=Db/ ((T + d)**e)

Where: i

T = rainfall duration (min)
e, b, d = rainfall equation coefficients

Rainfall Type

ID JCC.IDQ

rainfall intensity (in/hr)

e coeff

jcc

Page 1.02

MASTER NETWORK SUMMARY
Modified Rational Method Network

(*Node=0Qutfall; +Node=Div

DRAINAGE
DRAINAGE
DRAINAGE
DRAINAGE
DRAINAGE

*OUTFALL
*OUTFALL
*OUTFALL
*QUTFALL
*OUTFALL

POND
POND

AREA
AREA
AREA
AREA
AREA

IN
IN

S/N: C21602B06A81
PondPack Ver.

Return
Type Event
AREA 1
AREA 2
AREA 10
AREA 25
AREA 100
JCT 1
JcT 2
JCT 10
JCT 25
JT 100
POND 1
POND 2

7.5 (767)

Blank=None; L=L

HYG Vol

AES Consulting Engineers

Compute Time:
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ersion;)
eft; R=Rt;

.1700
.1700
.1700
.1700
.1700

.6700
.6900
.7000
.7400
.8000

.1700
.1700

15:15:03

LR=Left&R1t)

Qpeak Max WSEL

Date:

.82
.96
.72
.06
.19

.53
.14
.60
.23
.21

.82
.96

10/10/2001

Max
Pond
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< ,Type.... Master Network Summary Page 1.03
Name.... Watershed
File.... S:\JOBS\8914\01-1IBV\DESIGN\POND-E&S\HAESTAD\POND.PPW

MASTER NETWORK SUMMARY
Modified Rational Method Network

(*Node=0Qutfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

Max
. Return HYG Vol Qpeak Qpeak Max WSEL Pond
Storage ,
Node ID Type Event ac-ft Trun hrs cfs ft ac-ft
POND IN POND 10 .646 .1700 11.72
POND IN POND 25 .773 .1700 13.06
POND IN POND 100 .983 .1700 15.19
POND OUT POND 1 .340 .6700 .53 76.82 .716
POND OUT POND 2 .425 .6900 3.14 77 .13 .780
POND OUT POND 10 .639 .7000 9.60 77.45 .847
POND OUT POND 25 .766 - .7400 11.23 77 .57 t .874
POND OUT POND 100 .976 .8000 13.21 77 .80 '£7HVV .925
&7 _ ELEV,
on’g

S/N: C21602B06A81 AES Consulting Engineers
PondPack Ver. 7.5 (767) Compute Time: 15:15:03 Date: 10/10/2001
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' ' 'Type.... Outlet Input Data Page 1.01
L Name.... OUTLET
l File.... S:\JOBS\8914\01-IBV\DESIGN\POND-E&S\HAESTAD\POND.PPW
l REQUESTED POND WS ELEVATIONS:
Min. Elev.= 70.00 ft
Increment = .50 ft
l Max. Elev.= 80.00 ft
AEXFX KA XK XXX AL A KRR AR R IR R X AR R X ARAEXRX KA F XA KKK K X &
l OUTLET CONNECTIVITY
IR EE RS EE S RS RS S S S I RS ST E SRS S S 2
---> Forward Flow Only (UpStream to DnStream)
<--- Reverse Flow Only (DnStream to UpStream)
<---> Forward and Reverse Both Allowed
I Structure No. Outfall E1, ft E2, ft
Weir-Rectangular SW ---> ™ 78.500 80.000
Stand Pipe SP -—-> cv 77.000 80.000
I Orifice-Circular OR ---> cv 75.000 80.000
Culvert-Circular cv --=> T™ 69.000 80.000
I TW SETUP, DS Channel
;
1
S/N: C21602B06AS81
l PondPack Ver. 7.5 (767) Compute Time: 17:26:18 Date: 10/04/2001
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“Type.... Outlet Input Data
Name.... OUTLET

File.... S:\JOBS\89514\01-IBV\DESIGN\POND-

E&S\HAESTAD\POND .PPW

OUTLET STRUCTURE INPUT DATA

Structure ID = SW
Structure Type =

# of Openings
Crest Elev.
Weir Length
Weir Coeff.

78.
8.
3.000000

50 ft
00 ft

Weir TW effects (Use adjustment equation)

Structure ID =93
Structure Type =95

# of Openings
Invert Elev.
Diameter
Orifice Area
Orifice Coeff.
Weir Length

K, Submerged
K, Reverse
Kb,Barrel
Barrel Length
Mannings n

Structure ID = 0OR
Structure Type =

# of Openings
Invert Elev. 75
Diameter .3
Orifice Coeff. .

o

S/N: C21602B06AS81

.00 ft

. 0000

Orifice-Circular

.00 ft
300 ft
600

PondPack Ver. 7.5 (767) Compute Time: 17:26:18 Date:
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l Weir Coeff. = 3.000

Page 1.02

(per ft of full flow)

10/04/2001



-Type.... Outlet Input Data Page 1.03
Name.... OUTLET

File.... S:\JOBS\8914\01-IBV\DESIGN\POND-E&S\HAESTAD\POND .PPW

OUTLET STRUCTURE INPUT DATA

Structure ID = CV

Structure Type = Culvert-Circular
No. Barrels = 1
Barrel Diameter = 1.2500 ft
Upstream Invert = 69.00 ft
Dnstream Invert = 68.00 ft
Horiz. Length = 100.00 ft
Barrel Length = 100.01 ft
Barrel Slope = .01000 ft/ft
OUTLET CONTROL DATA...

Mannings n . 0130

Ke .5000 (forward entrance loss)

L2 T | I I 11
o
N
w
L
[
v

Kb (per ft of full flow)
Kr .5000 (reverse entrance loss)
HW Convergence .001 +/- ft
INLET CONTROL DATA...
Equation form = 1
Inlet Control K = . 0078
Inlet Control M = 2.0000
Inlet Control ¢ = .02920
= . 7400
Tl ratio (HW/D) = 1.131
T2 ratio (HW/D) = 1.202
Slope Factor = -.500

Use unsubmerged inlet control Form 1 equ. below T1 elev.
Use submerged inlet control Form 1 equ. above T2 elev.

In transition zone between unsubmerged and submerged inlet control,
interpolate between flows at T1 & T2...

At T1 Elev
At T2 Elev

70.41 ft ---> Flow
70.50 ft ---> Flow

4.80 cfs
5.49 cfs

Structure ID = TW
Structure Type = TW SETUP, DS Channel

FREE OUTFALL CONDITIONS SPECIFIED

CONVERGENCE TOLERANCES. ..

Maximum Iterations= 30

Min. TW tolerance = .01 ft
Max. TW tolerance = .01 ft
Min. HW tolerance = .01 ft
Max. HW tolerance = .01 ft
Min. Q tolerance = .10 cfs
Max. Q tolerance = .10 cfs

S/N: C21602B06AS81
PondPack Ver. 7.5 (767) Compute Time: 17:26:18 Date: 10/04/2001
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Composite Rating Curve

5:\JOBS5\8914\01-IBV\DESIGN\POND-E&S\HAESTAD\POND.PPW

**xx* COMPOSITE OUTFLOW SUMMARY *=*==

Type....
Name.... OUTLET
File....
WS Elev, Total Q
Elev. Q
ft cfs
70.00 00
70.50 00
71.00 00
71.50 00
72.00 00
72.50 00
73.00 00
73.50 00
74 .00 00
74 .50 00
75.00 00
75.50 24
76.00 38
76.50 48
77.00 .56
77.50 10.63
78.00 14.90
78.50 15.32
79.00 24 .21
79.50 40.12
80.00 60.60

S/N: C21602B06A81

PongR3skrMesounh- SILEAET IRONBOUNDCRORY t E54Tiiame: 17:26: 18

W E1
ft

-- Converge
ev Error
+/-ft

Outfall
Qutfall
Outfall
Qutfaltl
Qutfall
Outfall
Qutfall
Qutfall
Qutfall
Outfall
Outfall
Outfall
Outfali
Qutfall
Outfall
Qutfall
Qutfall
Outfall
Qutfall
Outfall
Qutfall

Contributing Structures

: SW,5P,0R,CV)
: SW,SP,O0R,CV)

OR.CV

SP,OR.CV

SP,CV
SP.CV

SW,SP,CV
SW,SP.CV
SW,SP.CV

SW,SP,0R,CV)

- SW.SP.OR.CV)
. SW.SP.OR.CV)
- SW.SP.OR.CV)

SW,SP.0OR,CV)
SW,SP,0R,CV)

: SW,SP,0R,CV)

SW,SP,0R,CV)

: SW,SP,0R,CV)
(no Q: SW,SP)

(no Q: SW,SP)
(no Q: SW,SP)
(no Q: SW,SP)
(no Q: SW)
(no Q: SW,0R)
(no Q: SW,0R)
(no Q: OR)
(no Q: OR)
(no Q: OR)

Page 1.04

Date: 10/04/2001



WORKSHEET FOR BMP POINT SYSTEM

g
]
1

TOTAL SITE AREA =7.75 AC.

lA STRUCTURAL BMP POINT ALLOCATION

Fraction of Weighted
BMP BMP Points Site Served BMP Points

Wet Pond (E.D.) 10 v X (630+0.59)+7.75= 8.89
TOTAL WEIGHTED STRUCTURAL BMP POINTS: 8.89
NATURAL CPEN SPACE CREDIT

Adjacent Nawral Open Fraction Points for

To Wetland Space Credit of Site Natural Open Space

No 10 X 094 +7.75 = 1.21
TOTAL WEIGHTED POINTS:
Structural BMP Points Natural Open Space Points

Total
8.89 + 1.21 = 10.10 ~d

Natural open space has been placed in a conservation easement.

0BS\8914\01-IBV\Design\Pond\bmp-pnts.doc
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CONSERVATION ESMNT AREA= 0.97 Ac.

ONSITE AREA TO POND= 6.30 Ac

[ N

59 Ac

0.

OFFSITE AREA TO POND=

ND_RQAD - 157 of 220
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Impervious Area and Required Volume Calculations
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for
ironbound Village:
AES# 8914-1
Impervious items Totals Acres
Houses 23 Ea . 1350 SF 0.71
, T.H. 7 Ea 912 SF 0.15
Office 4 Ea 2400 SF 0.22
Drveways 23 Ea 312 SF 0.16
Roads:
Public 870 LF 31 Width 0.62
Private 530 LF 60 Width 0.73
Pond Access Rd 340 LF 12 Width 0.09
Wet Pond Surface @ N.P. 105 LF 65 Width 0.16
Sidewalks:
w/in RIW 850 LF 8 Width 0.16
Offsite Road 500 LF 12 Width 0.14
Total Impervious Area (TIA) 3.14
Areato Pond = 6.8 Acres
Percent Impervious = 46%
Pond's Required Wet Volume = (1")(ft/12")(TIA Ac)(43560 sf/Ac) = 11,390 cf.
Pond's Required Dry Volume = (1")(ft/12")(TIA Ac)(43560 sf/Ac) = 11,390 c.f.
Sediment Forebay's Required Volume = (0.1")(ft/12")}(TIA Ac)(43560 sf/Ac) = 1,139 cf.
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BMP VOLUME CALCULATIONS

for Q
STONEHOUSE Ph 1, Bent Tree (Sect. V-B) Ph3) -

AES Project No.: 8878-00

PROPOSED POND VOLUME
Sum Sum Volume

Area Incremental Volume Volume Volume Above
Eleva Depth {sq_ft.) {cu_ft.) {cu. ft) (cu.yd) NPE
70.0 0.0 1.094 0 0 0
72.0 2.0 2,396 3,490 3,490 129
73.7 1.7 i 4,303 : 5,694 9,184 340
74.0 0.3 5,971 1.541 10,725 397
75.0 1.0 6,918 6,445 17,170 636 0
76.0 1.0 7.865 7,392 24,561 910 7.391
77.0 1.0 8,926 8,396 32,957 1,221 15,787
78.0 1.0 9,886 9,456 42,413 1,571 25,243
78.5 0.5 10,684 5,168 47,580 1.762 30.410
80.0 1.5 12,776 17,595 65,175 2,414 48,005

RELEASE RATE REQUIRED TO DETAINED VOLUME FOR 24 HOURS

Required BMP Volume (based upon impervious Area) = 11,390 cubic feet

Volume Provided (based upon above table) = 15,787 cubic feet

Elevation of water surface associated with provided volume =

77.0 .
Elevation of Low Flow Orifice = 75.0
Average Head, in feet = 1.0

Average Release Rate Calculation 15,787 cubic fest

= 0.2 cts
(24 hours x 60 minutesfhour x 60 seconds/ minute)

LOW FLOW ORIFICE DIAMETER REQUIRED TO MAINTAIN AVERAGE RELEASE RATE
Diameter of Low Flow Orifice = 2°*(Q/ ((64.32* (h/ 2)) * (3/2) * 0.6 * 3.14))) * (1/2)
where, Q equals average release rate (cfs), h equals average head (feet)

Diameter of Low Flow Orifice = 0.30 feet, or 4 inches
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'—iyﬂ?ograph Summary Report

Page 1
I Hyd. | Hydrograph| Peak Time. Timeto | Volume | Return Inflow Maximum | Maximum Hydrograph
No. type flow | interval | peak period hyd(s) elevation storage description
(origin) (cfs) (min) (min) (cuft) (yrs) (ft) (cuft)
Rational | 78 Y| 1 5 2,922 2 _— _ — 2yr Pre
Rational 100 1 1 5 3,768 10 — — — 10yr Pre
Rationat 13.0 v 1 5 4,858 100 —_— — D 100yr Pre
Rational 182 I 1 5 6,830 1 — —_ — 1yr Post
Rational 21.0 /] 1 5 7,864 2 —_ — — 2yr Post
Rational 270 v 1 5 . 10,141 10 — —— — 10yr Post
Rational | 348 o 5 13,074 100 — — — 100yr Post
| Reservoig 0.4 1 12 | 6406 1 5 75.87 23584 | fyrrouting
)Q{é( )| 7.385 2 ’”{MNE 76.00 28857 A 2yt routing
Reservgj 9,538 10 7 10yrrouting .
Resgtvoir )«91’2/ 100 rroutiné

*-—i-

roj. file: Pond.gpw

IDF file: JCChydrographs.IDF

Run date: 06-21-2001

l CC022_IRONBOUND_VILLAGE_IRONBOUND_ROAD - 160 of 220




LANDMARK e

January 16, 2002

Mr. Scott Thomas, P.E.

James City County Environmental Division
P.O. Box 8784

Williamsburg, VA 23187-8784

Re: Ironbound Village Subdivision and Site Plan
Case Nos. S-36-01 and SP-29-01
LMDG Job No. 2001112-000.07

Dear Scott:

We are pleased to submit, for approval, two (2) copies of the revised pond routing calculations for the
above referenced project. As previously discussed, Cutting Edge Development, L.L.C. has employed our firm to
assist them in obtaining final approval for these projects. The information we are submitting to you is a
supplement to the plans and calculations that were previously submitted by Cutting Edge’s original consultant,
AES Consulting Engineers.

As we discussed last month, the developer is concermned with maintenance of the outfall structure due to
the riser being thirty-six (36) inches in diameter. We have revised the calculations, per our discussions, to show
the effects of using a forty-eight (48) inch riser. The calculations show no detrimental rise in the pond due to the
increase in riser diameter. '

If any questions or comments should arise, please do not hesitate to contact us.

Best regards, Approval

The LandMark Design Group Inc. Based on a review of supporting information received January 17 2002, a request to change riser structure from 36-
inch diameter concrete to 48-inch diameter concrete reviewed and found acceptable. This revision is considered a

minor plan change. as based on our review of information. there is no considerable change in BMP hydraulics or

W layout and configuration. Riser shall be reinforced concrete pipe with O-ring gaskets meeting the requirements of

ASTM C361 or ASTM C76 with gaskets meeting ASTM C443: or precast manhole meeting ASTM C478 with

profile gaskets meeting ASTM C43. Anti-vortex/trash rack device size shall also change appropriately consistent

Charles J. Bodnar, PE. with the riser size change and details as shown on the previously approved plan. Record drawings (as-builts) shall

Project Manager reflect final riser type and si71 the field.

Enclosures ’A»#%{'W [-23-202~
Scott J. Thomas./.’ . ) Date

Civil Engineer

i
Environmental Division

CJB/cb

File:  2001112-000.07
Cutting Edge Development, L.L.C.

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

IRONBOUND ROAD
PHASES 1 AND 2
DECEMBER 2001

LMDG FILE NO. 2001112-000.07

SUPPORTING ENGINEERING DOCUMENTS

e DRAINAGE CALCULATIONS
o SUMMARY OF DATA
o LMDG ROUTING CALCULATIONS
o AES CALCULATIONS

¢
il
LANDMARK 5t ol
DESIGN GROUP

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
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SUMMARY OF DATA

Storm Event

2-year pre-developed
2-year post-developed
2-year routed outflow
2-year rise elevation

10-year pre-developed
10-year post-developed
10-year routed outflow
10-year rise elevation

25-year pre-developed
25-year post-developed
25-year routed outfiow
25-year rise elevation

100-year pre-developed
100-year post-developed
100-year routed outflow
100-year rise elevation

VD\ Q\‘;)( =

AES Results LMDG Resulis
?
6.31 ;/13 6.31 \‘;
8.96 16.82
wWHd v 728V
771V 77.31
g43? 0.0 8.43 v
11.72v 22.46
9.60v" 1171V
/ 77.44
9527 9.52 v
13.06v" 25.37
11.23v" 13.99
7757 v~ 7769 v~
11227 130 11.22%
1519V 2091,
1321 14.30
77.80v" 78.06 v~ DHW
h(’ .
OA qee- Wlac W

LbA04L - Co5d
A% 0w

NSRS 3 (R0e)
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File: Universal Post.xls LandMark Design Group
PROJECT: IRONBOUND VILLAGE 4029 Ironbound Road, Suite 100
Description: Postdevelopment to BMP Williamsburg, VA 23188
Date: 19-Dec-01

Revised:

NIVERSAL RATIONAL METHOD FOR HYDROGRAPH GENERATION

Drainage Area = 6.89 Acres
Runoff Coefficient = 0.55

Time of Concentration = 10.20 Min

2 Yr computed peak discharge = 16.82 cfs
10 Yr computed peak discharge = 22 .46 cfs
25 Yr computed peak discharge = 2537 cfs
100 Yr computed peak discharge = 29.91 cfs

COMPUTED HYDROGRAPH VERTEX POINTS

2 Yr Fequency 10 Yr Frequency 25 Yr Frequency 100 Yr Frequency
Time (min)  Q (cfs) Time (min) Q (cfs) Time (min) Q (cfs) Time (min) Q (cfs)
0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00
10.2 3.53 10.2 4.72 10.2 5.33 10.2 6.28
204 5.05 204 6.74 204 7.61 20.4 8.97
306 16.82 306 22.46 30.6 2537 30.6 29.91
40.8 9.08 40.8 12.13 40.8 13.70 40.8 16.15
51.0 6.56 51.0 8.76 51.0 9.89 51.0 11.67
61.2 4.20 61.2 5.62 61.2 6.34 61.2 7.48
714 3.03 714 4.04 71.4 457 71.4 5.38
81.6 2.52 81.6 3.37 816 3.81 81.6 4.49
91.8 235 91.8 3.14 91.8 3.55 91.8 4.19
102.0 219 102.0 292 102.0 3.30 102.0 3.89
112.2 0.00 112.2 0.00 112.2 0.00 112.2 0.00
EQUATIONS
I=B/(tc+D)*E B,D,E constants based on NWS Hydro 35
tp=3*tc
tb=11*tc
Qp=C*I"A
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Hydrograph Summary Report Page 1
Hyd. | Hydrograph| Peak Time Timeto | Volume Return Inflow Maximum | Maximum Hydrograph
No. type flow interval | peak period hyd(s) elevation storage description
(origin) (cfs) (min) {min) {cuft) (yrs) (ft) (cuft)
1 Manual 16.82 10 30 33,198 2 — — 2-Year Post-Develo pds‘f |
2 | Manual 22.46 10 | 30 | 44340 | 10 — — 10-Year Post-Devel ,,{fbo'/
3 Manual 25.37 10 30 50,142 25 — e 25-Year Post-Devel
4 Manual 29.91 10 30 59,046 100 — — ] e 100-Year Post-Deve
5 Manual 6.31 10 30 12,462 2 — —— ] e 2-Year Pre-Develop z(
6 Manual 8.43 10 30 16,644 10 — —— —— 10-Year Pre-Develo
7 Manual 9.52 10 30 18,792 25 — —— ————- 25-Year Pre-Develo
8 Manual 11.22 10 30 22,158 100 — e e 100-Year Pre-Devel ‘
10 Reservoir 7.28 10 50 33,198 2 1 77.31 18,759 Pond 1 - 2-Year St JLJ
11 Reservoir 11.71 10 40 44,340 10 2 77.44 19,971 Pond 1-10-year s ﬁo
12 Reservoir 13.99 10 40 50,142 25 3 77.69 22,356 Pond 1 - 25-Year S
13 Reservoir 14.30 10 40 59,046 100 4 78.06 25,840 Pond 1- 100-Year S

Proj. file: ironboundpond.GPW

IDF file: Norfolk.IDF

Run date: 12-19-2001
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Hydrograph Report

Page 1
English
Hyd. No. 10
Pond 1 - 2-Year Storm
Hydrograph type = Reservoir Peak discharge = 7.28 cfs
Storm frequency = 2 yrs Time interval = 10 min
Inflow hyd. No. =1 Reservoir name = BMP
Max. Elevation = 77311t Max. Storage = 18,759 cuft
Storage Indication method used. Total Volume = 33,198 cuft

Hydrograph Discharge Table

Time Inflow Elevation CIvA CivB CIvC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.33 5.05 75.48 1191 022 - e e e e — 0.22
0.50 16.82<< 76.30 1272 045 - e e e e e 0.45
0.67 9.08 77.12 13.48 059 - —- 158 —— - - 2.17
0.83 6.56 7731<< 1365 062 - - 667 -——- @ - e 7.28 <<
1.00 4.20 77.25 1360 061 - ——- 483 - - 5.44
117  3.03 77.19 13.54 060 - e 315 - .- e 3.75
1.33 2.52 77.15 13.51 059 - ———- 236 - e e 2.95
1.50 2.35 77.13 1349 059 - - 194 - - - 2.53
167 2.19 77.12 1348 059 - —— 173 —— - 2.32
1.83 0.00 77.07 13.44 058 - - 088 - - 1.46
200 0.00 77.01 13.38 0.57 — - 0.08 - e - 0.65
217 0.00 76.96 13.34 056 - eeem e e e e 0.56
233 0.00 76.92 13.30 056 -—-- —— e e e e 0.56
250 0.00 76.88 13.27 055 cm e e e e —- 0.55
267 0.00 76.85 1323 054 — @ — @ —— e e 0.54
283 0.00 76.81 1319 054  —s e e e e e 0.54
3.00 0.00 76.77 13.16 0.53 == e - —— e e 0.53
3.17 0.00 76.73 1312 053 — — @ = e - 0.53
3.33 0.00 76.69 13.09 052  —em e e e e e 0.52
3.50 0.00 76.66 13.06 051 — —— - - e 0.51
3.67 0.00 76.62 13.02 051 - e e e e e 0.51
3.83 0.00 76.58 1299 050 = e e e e e 0.50
400 0.00 76.55 1296 049 —— e e e e e 0.49
417 0.00 76.51 1292 049 — - @ - e e e 0.49
433 0.00 76.48 1289 048 — - e e e e 0.48
450 0.00 76.45 1286 047 - e e e e 0.47
467 0.00 76.41 1283 047 — @ — e e e e 0.47
483 0.00 76.38 1279 046 - - - e - 0.46
5.00 0.00 76.35 1276 046 — @ — e e e e 0.46
5.17 0.00 76.31 1273 045 — e e e 045
533 0.00 76.28 1270 044 - e e e e e 0.44
550 0.00 76.25 1267 044 —— e e e e e 0.44
567 0.00 76.22 1264 043 - - - e 0.43
5.83 0.00 76.19 1261 042 -  cr e e e e 0.42
6.00 0.00 76.16 1258 042 - cem e eem e e 0.42
6.17 0.00 76.13 1256 041 —— = eeeem eemen emee e 0.41

Continues on next page...
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h Pond 1 - 2-Year Storm . Page 2
; Hydrograph Discharge Table
I
I Time Inflow Elevation CivA ClvB CIvC CivD WrA WrB WrC WrD Outflow
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
6.33 0.00 76.10 1253 041 e e emeem e e e 0.41
l 6.50 0.00 76.07 1250 040 - e et e e e 0.40
. 6.67 0.00 76.04 1247 039 - e e ——— e e 0.39
‘ 6.83 0.00 76.01 1244 039 - o 0.39
I 700 000 7598 1242 038 o e B 038
717  0.00 75.95 1239 0.37 = emeee emee meeee e e 0.37
7.33 0.00 75.92 12.36 0.37 - — e e — 0.37
7.50 0.00 75.89 1233 036 - - —- e — 0.36
I 7.67  0.00 75.87 1230 0.35 - e e e e — 0.35
783 0.00 75.84 1227 034 - e e - ——— e 0.34
8.00 0.00 75.81 1224 0.34 —— o e SR U — 0.34
l 8.17  0.00 75.78 1222 0833  —oeee e e e — 033
8.33 0.00 75.76 1219 0.32 —— - — e — e 0.32
8.50 0.00 75.73 1217 0.32 - e e et e e 0.32
8.67 0.00 75.71 1214 031 - T — — e 0.31
. 8.83 0.00 75.68 1212 030 —— e — —— 0.30
9.00 (.00 75.66 12.09 0.29 - e e e —_— N 0.29
9.17 0.00 75.63 1207 029  crmn emem e e e e 0.29
i 9.33 0.00 75.61 1204 028 - e e e e e 0.28
J 9.50 0.00 75.59 1202 0.27 = e - —— e e 0.27
9.67 0.00 75.57 1200 026 - e eeee- e 0.26
9.83 0.00 75.55 1198 025 -  coem e S 0.25
l 10.00 0.00 75.53 1196 024  -ee- S —— e — 0.24
- 10.17 0.00 75.51 1194 023 -~ e — e R 0.23
10.33 0.00 75.49 1192 022 - — m —_— e e 0.22
10.50 0.00 75.47 1190 021  —— e e e c—— e 0.21
! 10.67 0.00 75.45 1189 019 - U — 0.19
\ 10.83 0.00 75.44 1187 0.18 ——-  — S — 0.18
. 11.00 0.00 75.42 11.86 0.17 - — e — ———- — 017
. 11.17  0.00 75.41 1184 046 —— o e e e - 0.16
: 11.33 0.00 75.40 1183 015 -  cm e e e e 0.15
11.50 0.00 75.39 1182 014 ——- = e emeem e e 0.14
11.67 0.00 75.38 1181 013  wm e e e e 0.13
i 11.83 0.00 75.37 1180 012 — — @ — - - e 0.12
B 12.00 0.00 75.36 1179 011 — e e e e e 0.11
12.17 0.00 75.35 1178 010 - ' — - - 0.10
12.33 0.00 75.34 1177 009 —— - e e e e 0.09
12.50 0.00 75.33 1176 009 ——- — e e - 0.09
12.67 0.00 75.33 1176 0.08 - emm e e 0.08
...End
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Reservoir Report

Page 1
. English
Reservoir No. 1 - BMP
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 75.00 7 6,918 0 0
1.00 76.00v" 7,865 7,392 7,392
2.00 77.00 v~ 8,926 v~ 8,396 15,787
3.00 78.00 v 9,986 v 9,456 25,243
3.50 78.50 v* 10,684 5,168 30,411 -
5.00 80.00 v 12,776 < 17,595 48,006
. . ? 53{ 99"‘)/

Culvert / Orifice Structure Weir Structures g ULaigPY

WY g B ¢

B

[A] [B] [C] [D] [A] [B] [C] [D]
Rise in = 150v 407 00 0.0 CrestLenft = 12.56/ 8.00” 0.00 0.00
Spanin =150 407 0.0 0.0 CrestELft = 77.00v 78.50° 0.00  0.00
No. Barrels = 1 1 P 0 0 Weir Coeff. = 3.00¥ 3.007 0.00 0.00
Invert ELft = 69.00~ 75.00° 0.00 0.00 Eqn.Exp. = 1507 1507 0.00 0.00
Lengthft = 1000Y 10 00 00 Multi-Stage = Yes Yes No  No
Slope % =100Y 100 000 0.00
N-Value = .013Y 013 .000 .000
orif. Coeff. = 050Y 0607 000 0.00
Multi-Stage = —- Yes 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 CivB CivC CivD WrA WrB WrC WrD Discharge

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
000 O 75.00 11.41 000 -- — 000 0.00 -~ —_ 0.00
1.00 7,392 76.00 12.43 038 -—- — 0.00 0.00 — — 0.38
200 15,787 77.00 13.37 057 — — 000 000 - — 0.57
3.00 25,243 78.00 1425 0.00 - — 3768 0.00 -- — 14.25
3.50 30411 78.50 1467 000 — — 69.22 0.00 - — 14.67
5.00 48,006 80.00 1586 0.00 - - 195.79 44.09 — — 15.86
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Hydrograph Report

Page 1
English
Hyd. No. 11
Pond 1 - 10-year storm
Hydrograph type = Reservoir Peak discharge = 11.71 cfs
Storm frequency = 10 yrs Time interval = 10 min
Inflow hyd. No. =2 Reservoir name = BMP
Max. Elevation = 7744 ft Max. Storage = 19,971 cuft
/R
Storage Indication method used. 0}“ Total Volume = 44,340 cuft
Hyd h Discharge Tabl “,99/ « &
ydrograph Discharge Table
Time Inflow Elevation CivA ClvB CivC CivD WrA WrB WrC WrD Outflow
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
033 6.74 75.64 1208 029 o e e e 029
' 050 2246<< 7670 1310 052 o o oo oo e e 052
" 067 1213 7744<< 1377 063 - — 1114 11.71 <<
083 876 77.41 13.73 0.63 - - <J 4 T 10.35 #
100 5.62 77.31 1365 0.61 - S S (R — 7.08 w,,»"
‘ 117  4.04 zZ 77.23 1358 060 - - 432  —— - 4.93 pn
133 3.37 ¥ 77.19 1354 060 - 320 —— - e 3.80
150 3.14 7717 1353 059 - 276 e e 3.35
167 292 X 77.16 1351 059 - - 249 —— e 3.09
183 0.00 g 77.10 13.46 0.58 - - 118 e e 1.76
2.00 0.00 77.02___ 1339 057 - e 0.21 oo e 0.79
2.17  0.00 76.97 1335 056 - — — N 0.56
. 2.33  0.00 76.93 13.31 056  =er e —_— — — 0.56
250 0.00 76.89 1327 0.55 -  —— — e e e 0.55
267 0.00 76.85 1324 055 = e e e e e 0.55
2.83 0.00 76.81 1320 054 —— @ e e e 0.54
; 3.00 0.00 76.78 1347 053 - e e e e e 0.53
3.17 0.00 76.74 1313 053 - e e e e 0.53
3.33  0.00 76.70 1310 052 —— e e e e 0.52
! 350 0.00 76.66 13.06 051 —— oo e e e 0.51
367 0.00 76.63 13.03 051 - e e e 0.51
3.83 0.00 76.59 1299 050 - e e e e e 0.50
4.00 0.00 76.56 1296 0.50 - @ —— @ ——— e e 0.50
ﬂ 417 0.00 76.52 1293 049 —- — e e e 0.49
433 0.00 76.49 12.90 048 —— e e e e 0.48
450 0.00 76.45 1286 048 —— o e e e e 0.48
! 467 0.00 76.42 12.83 047 - oo e e e e 0.47
483 0.00 76.38 1280 0.46 - e —— e e 0.46
500 0.00 76.35 1277 046 —— e e e e 0.46
517 0.00 76.32 1274 045 —— o et e e 0.45
l 5.33  0.00 76.29 1271 044 e e e e e 0.44
5.50 0.00 76.26 1268 044 - o e e e e 0.44
5.67 0.00 76.22 1265 043 - —— e e e e 0.43
583 0.00 76.19 1262 043 - e e e — 0.43
6.00 0.00 76.16 1259 042 e e e e e 0.42
6.17 0.00 76.13 1256 041  omeem —eem e e e 0.41
I Continues on next page...
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Pond 1 - 10-year storm Page 2
Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB CIvC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
6.33 0.00 76.10 1253 041 - - U 0.41
6.50 0.00 76.08 1250 040 - e e ——— e — 0.40
6.67 0.00 76.05 1248 039 e womm e mmem e 0.39
6.83 0.00 76.02 1245 0.39 - - S ——— 0.39
7.00 0.00. 75.99 1242 0.38  cooem eem e e e e 0.38
7.17  0.00 75.96 12.39 0.37  —oem e e e — 0.37
733 0.00 75.93 12.36 0.37 - e e e e e 0.37
7.50 0.00 75.90 12.33 0.36 - U 0.36
767 0.00 75.87 1230 0.35  —emm oem e e e e 0.35
7.83 0.00 75.84 1228 0.35 - e e e e e 0.35
8.00 0.00 75.82 1225 0.34 - . e — e 0.34
8.17 0.00 75.79 1222 033 - - T —, — 0.33
8.33 0.00 75.76 1220 0.32 e e e —— e 0.32
8.50 0.00 75.74 1217 0.32 - em e — e e 0.32
8.67 0.00 75.71 1215 0.31 = e e e e e 0.31
8.83 0.00 75.69 1212 030 - . 0.30
9.00 0.00 75.66 1210 0.30 - - — e e — 0.30
9.17  0.00 75.64 1207 029 e e e e e e 0.29
933 0.00 75.61 12.05 028 -  —m - RSO 0.28
9.50 0.00 75.59 12.03 027 - - — maem- ——— e 0.27
9.67 0.00 75.57 1200 026 - OO ——— e e 0.26
9.83 0.00 75.55 11.98 025 - AU U 0.25
10.00 0.00 75.53 1196 024 —— e e — e 0.24
10.17 0.00 75.51 1194 023 -~ e O, 0.23
10.33 0.00 75.49 11.92 022 - — ———-- ——— e 0.22
10.50 0.00 75.47 11.91 021 e e ceee meme e e 0.21
10.67 0.00 75.46 1189 020 - UG . 0.20
10.83 0.00 75.44 1187 018 - e — ——— e — 0.18
11.00 0.00 75.43 11.86 0.17 - — —— e - — 0.17
11.17 0.00 75.41 11.85 0.16 —- — ———— — - — 0.16
11.33  0.00 75.40 1183 0.16 - — ———- —— - —— 0.15
11.50 0.00 75.39 1182 0.14  —- ———n — —-- — —— 0.14
11.67 0.00 75.38 11.81 0.13 - — — — - —— 0.13
11.83 0.00 75.37 1180 0.12 - ——— — — — — 0.12
...End
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Reservoir Report

Page 1
. English

Reservoir No. 1 - BMP
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 75.00 6,918 0 0
1.00 76.00 7,865 7,392 7,392
2.00 77.00 8,926 8,396 15,787
3.00 78.00 9,986 9,456 25,243
3.50 78.50 10,684 5,168 30,411
5.00 80.00 12,776 17,595 48,006
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [D] [A] [B] [C] I[D]
Rise in =150 40 0.0 0.0 Crestlenft = 1256 8.00 0.00 0.00
Spanin = 15.0 4.0 0.0 0.0 CrestElLft = 77.00 7850 0.00 0.00
No. Barrels = 1 1 0 0 Weir Coeff. = 3.00 3.00 0.00 0.00
InvertELLft = 69.00 75.00 0.00 0.00 Eqn. Exp. = 1.50 1.50 0.00 0.00
Length ft = 100.0 1.0 0.0 0.0 Multi-Stage = Yes Yes No No
Slope % = 1.00 1.00 0.00 0.00
N-Value = 013 013  .000 .000
Orif. Coeff. = 0.50 060 000 0.00
Multi-Stage = -—- Yes 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 75.00 11.41 000 - — 000 000 -— -— 0.00
1.00 7,392 76.00 1243 038 - — 0.00 000 -— -— 0.38
2.00 15,787 77.00 13.37 057 - -— 000 000 — — 0.57
3.00 25,243 78.00 1425 000 - — 3768 000 - —_ 14.25
350 30,411 78.50 1467 000 - — 69.22 000 -- — 14.67
5.00 48,006 80.00 15.86 000 —- - 195.79 4409 — - 15.86
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Hydrograph Report

Page 1
English
Hyd. No. 12
Pond 1 - 25-Year Storm
Hydrograph type = Reservoir Peak discharge = 13.99 cfs
Storm frequency = 25 yrs Time interval = 10 min
Inflow hyd. No. =3 Reservoir name = BMP
Max. Elevation = 77.69 ft Max. Storage = 22,356 cuft
Storage Indication method used. Total Volume = 50,142 cuft

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CWWC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.33 7.61 75.73 1216 0.31  ~oemm - — e e e 0.31
050 25.37<< 76.91 13.29 0.55 - e —— e 0.55
067 13.70 7769 << 1399 - e e 2183 e e e 13.99 <<
083 9.89 77.56 13.87 0.26 - —mee- 15.81 =m0 em e 13.87
100 6.34 77.36 1369 062 - e 811 —— e e 8.73
1.17 457 77.25 1360 0.61 om0 e 486 - U — 547
1.33  3.91 77.21 1356 060 - — 370 e e e 4.31
150 3.55 77.19 1354 0.60 - - T | JSE— 3.79
167 3.30 77.18 13.53 0.60 - —_— 289 - e 3.49
i 1.83 0.00 77.11 13.47 059 - —_— 139 e 1.98
, 2.00 0.00 77.02 13.39 0.57 - — 025 - SRR 0.82
217 0.00 76.97 1335 0.56 - = e e e — 0.56
- 233 0.00 76.93 1331 056 o — — e —— 056
. 250 0.00 76.89 1327 055 - e e e e 0.55
267 0.00 76.85 1324 055 == e e e ——— e 0.55
2.83 0.00 76.82 1320 054 e e e e 0.54
‘ 3.00 0.00 76.78 1317 053 - e e — e 0.53
FL 3.17 0.00 76.74 1313 0.53 = e e e e 0.53
3.33  0.00 76.70 1310 0.52 - - e e e e 0.52
- 350 0.00 76.67 1306 051 -~ - e e e e 0.51
. 367 0.00 76.63 13.03 051 — —— e e 0.51
383 0.00 76.59 1300 050 — @ ——— e e e e 0.50
: 400 0.00 76.56 1296 050 -  —— e e —_— 0.50
! 417 0.00 76.52 1293 049 — @ —— e e e e 0.49
433 0.00 76.49 1290 048 e e et e e 0.48
( 450 0.00 76.45 1287 048 —— — e e e e 0.48
- 467 0.00 76.42 1283 047 = e e e e 0.47
483 0.00 76.39 1280 046 -  —— e e e e 0.46
500 0.00 76.35 1277 046 —— - e 0.46
, 517 0.00 76.32 1274 045 - e e e e e 0.45
- 533  0.00 76.29 1271 044 o e e e e 044
= 550 0.00 76.26 1268 044 ——— @ —— - - - 0.44
567 0.00 76.23 1265 043 ——  c— e e e e 0.43
‘ 583 0.00 76.19 1262 043 - - e e e e 0.43
! 6.00 0.00 76.16 1259 042 - — e e e e 0.42
6.17 0.00 76.13 1256 041 c—omm e e meeee e e 0.41
! Continues on next page...
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Pond 1 - 25-Year Storm Page 2
Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
6.33 0.00 76.11 1253 041  om e e e e - 0.41
6.50 0.00 76.08 1251 040  —m- ceoee e e e e 0.40
6.67 0.00 76.05 1248 0.39 e e e e e e 0.39
6.83 0.00 76.02 1245 0.39 - cm e e —— e 0.39
7.00 0.00 75.99 1242 0.38 om0 e e e e eeee 0.38
747 0.00 75.96 12.39 037 - e e e ——— e 0.37
7.33 000 75.93 12.36 0.37 - —— e e e ——— 0.37
7.50 0.00 75.90 1233 0.36  —--em ceee e e e e 0.36
7.67 0.00 75.87 1231 035 -— - —— e e 0.35
7.83 0.00 75.84 1228 0.35  —em eem e e e e 0.35
8.00 0.00 75.82 1225 0.34 o cemem e e S 0.34
8.17 0.00 75.79 1222 033 e e e e e e 0.33
8.33 0.00 75.76 1220 0.32 - —— e ——— e — 0.32
8.50 0.00 75.74 1217 032 —- e — e —_— 0.32
8.67 0.00 75.71 1215 0.31 ceem U, 0.31
8.83 0.00 75.69 1212 030 - e — e — 0.30
9.00 0.00 75.66 1210 0.30 - — e e — 0.30
9.17 0.00 75.64 1207 029 - e e T 0.29
933 0.00 75.62 1205 028 - e e e e 0.28
9.50 0.00 75.59 1203 027 - U 0.27
9.67 0.00 75.57 12.01 026  -—-- — e mmeee e e 0.26
9.83 0.00 75.55 11.98 025 oo o e e e 0.25
10.00 0.00 75.53 1196 024 - coom eem e R 0.24
10.17 0.00 75.51 11.94 024 - mm e e e e 0.24
10.33 0.00 75.49 11.93 022 - —— e e e —— 0.22
10.50 0.00 75.47 1191 021 = - —— e e 0.21
10.67 0.00 75.46 1189 020 -——- - U S 0.20
10.83 0.00 75.44 1187 018 —— e e e e — 0.18
11.00 0.00 75.43 1186 017 —— = e e e e 0.17
11.17 0.00 75.41 1185 0.16 ——  —— e e e 0.16
11.33 0.00 75.40 1183 015 ——— e e e e 0.15
11.50 0.00 75.39 11.82 014 - e e e e —_— 0.14
...End
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Reservoir Report

Page 1
English
Reservoir No. 1 - BMP
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 75.00 6,918 0 0
1.00 76.00 7,865 7,392 7,392
2.00 77.00 8,926 8,396 15,787
3.00 78.00 9,986 9,456 25,243
3.50 78.50 10,684 5,168 30,411
5.00 80.00 12,776 17,595 48,006
anl
v

Culvert / Orifice Structures Weir Structures

[A] [Bl [C] [D] [A] [B] [C] [D]
Rise in = 15.0 4.0 0.0 0.0 Crestlenft = 1256 8.00 0.00 0.00
Spanin = 15.0 4.0 0.0 0.0 CrestELft = 77.00 7850 0.00 0.00
No. Barrels = 1 1 0 0 Weir Coeff. = 3.00 3.00 000 0.00
InvertEL.ft = 69.00 75.00 0.00 0.00 Eqn. Exp. = 1.50 1.50 0.00 0.00
Length ft = 100.0 1.0 0.0 0.0 Multi-Stage = Yes Yes No No
Slope % = 1.00 1.00 0.00 0.00
N-Value = 013 013  .000 .000
Orif. Coeff. = 0.50 0.60 0.00 0.00
Multi-Stage = -— Yes 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 75.00 11.41 000 -— — 000 000 —- -— 0.00
1.00 7,392 76.00 1243 038 — -— 000 000 — — 0.38
200 15,787 77.00 13.37 057 - — 000 000 -- - 0.57
3.00 25,243 78.00 1425 000 — -— 3768 000 --— -— 14.25
3.50 30,411 78.50 1467 000 - — 69.22 000 -— -— 14.67
5.00 48,006 80.00 1586 0.00 — - 195.79 44.09 - - 15.86
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Hydrograph Report

Page 1
English
Hyd. No. 13
Pond 1- 100-Year Storm
Hydrograph type = Reservoir Peak discharge = 14.30 cfs
Storm frequency = 100 yrs Time interval = 10 min
Inflow hyd. No. =4 Reservoir name = BMP
Max. Elevation = 78.06 ft Max. Storage = 25,840 cuft
Storage Indication method used. Total Volume = 59,046 cuft

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CIvC CivD WrA WrB WrC WrD Outflow

(hrs} cfs ft cfs cfs cfs cfs cfs cfs cfs cfs . cfs
0.33 897 75.86 1229 035 - —— e e e - 0.35
0.50 2991<< 77.14 1350 059 - 204 - - e 2.63
067 16.15 78.06 << 1430 -  cemem - 41.00 -  —— e 14.30 <<
0.83 11.67 78.04 1428  wweem e e 39.73 - e 14.28
100 748 77.75 14.03 - e 2444 —— e e 14.03
117 5.38 77.39 13.72 063 - - 935 - - 9.98
1.33  4.49 77.23 13.58 060 - @ o 434 - e 4.94
150 4.19 77.21 1356 060 - - 377 —-- c——— e 437
1.67 3.89 77.20 13.55 060 - - 346 - -—- 4.06
1.83 0.00 77.12 1348 059 - —— 172 -—- —— - 2.31
200 0.00 77.02 1339 057 -—  —— 028 - e e 0.86
217 0.00 76.98 13.35 0.57 - — e e —— e 0.57
233 0.00 76.94 13.31 056 - ——m e e e 0.56
250 0.00 76.90 1328 055 - e e e e e 0.55
267 0.00 76.86 1324 055 - e e e e — 0.55
283 0.00 76.82 1320 054 — @ — - e e 0.54
3.00 0.00 76.78 13.17 053 - e e e e e 0.53
3.17  0.00 76.74 1313 053 —~—— - e e e e 0.53
3.33 0.00 76.70 1310 052 ——- e e e - e 0.52
3.50 0.00 76.67 13.07 051 ——  — e e 0.51
3.67 0.00 76.63 13.03 051 — - e e 0.51
3.83 0.00 76.59 1300 050 — @— @ —— — — 0.50
400 0.00 76.56 1296 050 - e e e e 0.50
417 0.00 76.52 1283 049 — @ — - 0.49
433 0.00 76.49 1290 048 ——- @ — e e eemem e 0.48
450 0.00 76.45 1287 048 —— - - - - 0.48
467 0.00 76.42 1283 047 — @ — - - e e 0.47
483 0.00 76.39 1280 046 — — @—— - — e 0.46
5.00 0.00 76.35 1277 046 - e e e e 0.46
5.17 0.00 76.32 1274 045 -  —— e e e e 0.45
533 0.00 76.29 1271 045 - e e e e e 0.45
550 0.00 76.26 1268 044 - - e e e 0.44
5.67 0.00 76.23 1265 043 — @ — - — —— 043
5.83 0.00 76.20 1262 043 — ——— @ — - = 043
6.00 0.00 76.17 1259 042 — — @ @— - e 0.42
6.17 0.00 76.14 1256 041 = e e e e e 0.41

Continues on next page...
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Pond 1- 100-Year Storm Page 2
Hydrograph Discharge Table

Time Inflow Elevation ClivA ClvB CWWC CiwvD WrA WrB WrC WrD Outfilow

(hrs) cfs ft cfs «cfs cfs cfs «cfs cfs cfs cfs cfs
6.33 0.00 76.11 1254 041  comem oo e e e e 0.41
6.50 0.00 76.08 1251 040 - e eee- e 0.40
6.67 0.00 76.05 1248 0.39 - —— e e e e 0.39
6.83 0.00 76.02 1245 0.39 - — J— — —— e 0.39
700 0.00 75.99 1242 038 - D mmem e —— e eeem 0.38
7.47  0.00 75.96 12.39 0.37  oemer e meeee e 0.37
7.33 0.00 75.93 12.37 037 - — - — e 0.37
7.50 0.00 75.90 1234 036  —em ceme- e e e O 0.36
767 0.00 75.87 1231 0.35 —em e S — S 0.35
783 0.00 75.85 1228 035 - e e e e e 0.35
8.00 0.00 75.82 1225 034 -—- — — e e e 0.34
8.17  0.00 75.79 1223 033 - e e e — 0.33
8.33 0.00 75.76 1220 032  —o—m e e e e e 0.32
8.50 0.00 75.74 1217 032 - — — e e 0.32
8.67 0.00 75.71 1215 0.31 - e SO — e 0.31
8.83 0.00 75.69 1212 030 - — ——- — —— e 0.30
9.00 0.00 75.66 1210 0.30  ——m- e e e e e 0.30
9.17 0.00 75.64 12.07 029 —mm e —_— — e e 0.29
9.33 0.00 75.62 12.05 028 —-— —— ——— — ——— e 0.28
950 0.00 75.59 12.03 027 o e emmem e e e 0.27
8.67 0.00 75.57 1201 026 -—- — e e — - 0.26
9.83 0.00 75.55 1199 025 - e e — —— 0.25
10.00 0.00 75.53 1197 024 ——  —em S — 0.24
10.17 0.00 75.51 1195 024 — —_— e — - 0.24
10.33 0.00 75.49 1193 022 - — e — e 0.22
10.50 0.00 75.48 1191 021 - —— e ——— e e 0.21
10.67 0.00 75.46 11.89 020 == e e e —— 0.20
10.83 0.00 75.44 1188 019 -—— — S 0.19
11.00 0.00 75.43 11.86 017 ——  aoem e — e e 0.17
11.17 0.00 75.41 1185 0.16  —=mee mmeem e e e e 0.16
11.33 0.00 75.40 1183 0.15 - e e e e e 0.15
...End
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" Type.... Mod. Rational Hyg Page 5.01

Name. ... DRAINAGE AREA Tag: Dev..1 Event: 1 yr
File.... S:\JOBS\8914\01-IBVADESIGN\POND-E&S\HAESTAD\
Storm... e, b, d Tag: Dev..1

MODIFIED RATIONAL METHOD HYDROGRAPH

Q@ = CiA * Units Conversion; Where Conversion = 43560 / (12 * 3600)

Tag Freq File IDF. Curve

Dev..1 1 JCC.IDQ e = .9050 b = 63.0330 d = 12.2000

Tag Freq C C adj | C ¢ Area | Peak Q
(years) factor | final in/hr acres | cfs
...................... l____-_-_--_-_..-------_-_-----I [P
Dev..1 1 550 1.000 | 550 2.0439 6.900 | 7.82
HYG file = S:\JOBS\8914\01-IBVA\DESIGN\POND-E&S\HAESTAD\IBV-MR _HYG
HYG ID = DRAINAGE AREA
HYG Tag = Dev..1
Peak Discharge = 7.82 cfs
Time to Peak = 1700 hrs v
- c
g MeNne e /ox = iy
HYDROGRAPH ORDINATES (cfs)
Time | Qutput Time increment = .0100 hrs
hrs | Time on left represents time for first value in each row.
......... |___--_-_---____----___---------_--_-_--—------------_----_----
0000 | 00 .46 .92 1.38 1.84
0500 | 2.30 2.76 3.22 3.68 4.14
1000 | 4.60 5.06 5.52 5.98 6.44
1500 | 6.90 7.36 7.82 7.82 7.82
2000 | 7.82 7.82 7.82 7.82 7.82
2500 | 7.82 7.82 7.82 7.82 7.82
3000 | 7.82 7.82 7.82 7.82 7.82
3500 | 7.82 7.82 7.82 7.82 7.82
4000 | 7.82 7.82 7.82 7.82 7.82
4500 | 7.82 7.82 7.82 7.82 7.82
5000 | 7.82 7.82 7.82 7.82 7.51
5500 | 7.05 6.59 6.13 5.67 5.21
6000 | 4.75 4.29 3.83 3.37 2.9
S/N: C21602B06AS81 AES Consulting Engineers
PondPack Ver. 7.5 (767) Compute Time: 19:46:11 Date: 10/01/2001
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.Type.... Master Network Summary

Name. ... Watershed
File.... S:\JOBS\8914\01-IBV\DESIGN\POND-E&S\HAESTAD\POND .PPW
MASTER DESIGN STORM SUMMARY
Default Network Design Storm File, ID JCC.IDQ jec

i=b/ ((T+ d)y**e)

Where: i = rainfall intensity (in/hr)
T = rainfall duration (min)
e, b, d = rainfall equation coefficients

Page 1.02

Return Event Rainfall Type e coeff b coeff
Dev. .1 I-D-F from e, b, d coeff .9050 63.0330
Dev..2 I-D-F from.e, b, d coeff .9070 79.8580
Dev.10 I-D-F from e, b, d coeff .9430 143.7170
Dev.25 I-D-F from e, b, d coeff .9420 172.1050
Dev100 I-D-F from e, b, d coeff .9860 273.949%0

MASTER NETWORK SUMMARY
Modified Rational Method Network

(*Node=Qutfall; +Node=Diversion;)

(Trun= HYG Truncation: Blank=None; L=Left; R=Rt: LR=Left&Rt)
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Return HYG Vol Qpeak Qpeak Max WSEL
Storage
Node ID Type Event ac-ft Trun hrs cfs ft
DRAINAGE AREA AREA 1 . 345 .1700 .82
DRAINAGE AREA AREA 2 .432 .1700 .96
DRAINAGE AREA AREA 10 .646 .1700 11.72
DRAINAGE AREA AREA 25 .773 .1700 13.06
DRAINAGE AREA AREA 100 .983 .1700 15.19
*OUTFALL JCT 1 .340 .6700 .53
*OUTFALL JCT 2 .425 .6900 .14
*OUTFALL JCT 10 .639 .7000 .60
*OUTFALL JCT 25 .766 .7400 11.23
*OUTFALL JCT 100 .976 .8000 13.21
POND IN POND 1 . 345 .1700 .82
POND IN POND 2 .432 .1700 .96
S/N: C21602B06A81 AES Consulting Engineers
PondPack Ver. 7.5 (767) Compute Time: 15:15:03 Date: 10/10/2001

Max
Pond



AES CALCULATIONS




WORKSHEET FOR BMP POINT SYSTEM

TOTAL SITE AREA =7.75 AC.

STRUCTURAL BMP POINT ALLOCATION

Fraction of Weighted
BMP BMP Points Site Served BMP Points
Wet Pond (E.D.) 10 v X (6.30+0.59)+7.75= 8.89
TOTAL WEIGHTED STRUCTURAL BMP POINTS: 8.89
NATURAL CPEN SPACE CREDIT
Adjacent Natural Open Fraction Points for
To Wetland Space Credit of Site Natural Open Space
No 10 X 094 +7.75 = 1.21
TOTAL WEIGHTED POINTS
Structural BMP Points Natural Open Space Points Toal
8.89 + 1.21 = 10.10
LNOTES:
1) Natural open space has been placed in a conservation easement.

OBS$\8914\01-IBV\Design\Pond\bmp-pnts.doc
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i AR

impervious Area and Required Volume Calculations

for
lronbound Village
AES# 8914-1
|mpewious items Totals Acres
Houses 23 Ea . 1350 SF 0.71
. T.H. 7 Ea 812 SF 0.15
Office 4 Ea 2400 SF 0.22
Drveways 23 Ea 312 SF 0.16
Roads:
Public 870 LF 31 Width 0.62
Private 530 LF 60 Width 0.73
Pond Access Rd 340 LF 12 Width 0.09
Wet Pond Surface @ N.P. 105 LF 65 Width 0.16
Sidewalks:
w/in RIW 850 LF 8 Width 0.16
Offsite Road 500 LF 12 Width 0.14
Total Impervious Area (TIA) 3.14
Area to Pond = 6.8 Acres
Percent Impervious = 46%
Pond's Required Wet Volume = (1")(ft/12")(TIA Ac){43560 sf/Ac) = 11,390 cf.
Pond's Required Dry Volume = (1")(ft/12")(TIA Ac)(43560 sf/Ac) = 11,390 cf.
Sediment Forebay's Required Volume = (0.1")(ft/12")(TIA Ac)(43560 sf/Ac) = 1,138 cf.
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STREAM CHANNEL PROTECTION CALCULATIONS
for
tronbound Village
AES Project No.: B914-1

PROPOSED POND VOLUME

Sum Sum Volume
. Area incremental Volume Volume Volume  Above
Eleva Depth (sg. fi.} {eu. ft) (cu. ) (cu. vd.) NPE
70.0 0.0 1,094 0 0 0
72.0 2.0 2.396 3.490 3.450 129
737 1.7 - 4,303 5694 9,184 340
74.0 0.3 5.871 1.541 10,725 397
75.0 1.0 6,818 6,445 17,170 636 4]
76.0 1.0 7,865 7,392 24.561 910 7.3
77.0 1.0 8,926 8395 32,957 1.221 15,787
78.0 1.0 9,986 9,456 42412 1,571 25.242
78.5 0.5 10.684 5,168 47.580 1762 30,410
800 1.5 12,776 17.585 65.175 2,414 48,005
RELEASE RATE REQUIRED TO DETAINED VOLUME FOR 24 HOURS P14 fé il L
5 o) TIAE
. . - =37 ok,
Required Volume based upon 1-Year, 24-Hour Storm Hydrograph = 15,028 cubic feet . 5‘7’0;{"’7
Volume provided based upon above table = 15,787 cubic feet
Elevation of water surface associated with provided volume = 77.0
Elevation of Low Flow Orifice = 75.0
Average Head, in feet = 1.0
Average Release Rate Caiculation 15,787 cubic feet = 0.2 ofs

{24 hours x 60 minutes/nour x 60 seconds/ minute)
LOW FLOW ORIFICE DIAMETER REQUIRED TO MAINTAIN AVERAGE RELEASE RATE
Diameter of Low Flow Onﬁce =2°(Q/((64.32° (h/2))*(1/2)* 0.6 * 3.14))) * (1/2)

where, Q equals average refease rate (cfs), h equals average head (feet)

Diameter of Low Fiow Orifice = 0.30 feet, or 4 inches




\f/,Type.... Master Network Summary Page 1.03
- Name.... Watershed
L File.... S:\JOBS\8914\01-IBV\DESIGN\POND-E&S\HAESTAD\POND .PPW

MASTER NETWORK SUMMARY
Modified Rational Method Network

(*Node=0utfall; +Node=Diversion;) i
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

Max
. Return HYG Vol Qpeak Qpeak Max WSEL Pond
Storage
Node ID Type Event ac-ft Trun hrs cfs ft ac-ft
POND IN POND 10 .646 .1700 11.72
POND IN POND 25 .773 .1700 13.06
POND IN POND 100 .983 .1700 15.19
POND OUT POND 1 .340 .6700 .53 76.82 .716
POND OUT POND 2 .425 .65%00 3.14 77.13 .780
POND OUT POND 10 .635 .7000 9.60 77 .45 .847
POND GUT POND 25 .766 - .7400 11.23 77 .57 i .874
POND OUT POND 100 .976 .8000 13.21 .~ 77.80 (OHW .925
Q _ £LEV,

onyg
S/N: C21602B06A81 AES Consulting Engineers
PondPack Ver. 7.5 (767) Compute Time: 15:15:03 Date: 10/10/2001
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-Type.... Outlet Input Data Page 1.03
Name.... OUTLET

File.... 5:\J0BS\8914\01-IBV\DESIGN\POND-E&S\HAESTAD\POND .PPW

OUTLET STRUCTURE INPUT DATA

Structure ID = CV

Structure Type = Culvert-Circular
No. Barrels = 1
Barrel Diameter = 1.2500 ft
Upstream Invert = 69.00 ft
Dnstream Invert = 68.00 ft
Horiz. Length = 100.00 ft
Barrel Length = 100.01 ft
Barrel Slope = .01000 ft/ft
OUTLET CONTROL DATA...

Mannings n .0130

Ke = .5000 (forward entrance loss)
Kb = .023225 (per ft of full flow)
Kr = .5000 (reverse entrance loss)
HW Convergence = .001 +/- ft

INLET CONTROL DATA...

Equation form = 1

Inlet Control K = . 0078

Inlet Control M = 2.0000

Inlet Control ¢ = .02920

Inlet Control Y = . 7400

Tl ratio (HW/D) = 1.131

T2 ratio (HW/D) = 1.202

Slope Factor = -.500

Use unsubmerged inlet control Form 1 equ. below T1 elev.
Use submerged inlet control Form 1 equ. above T2 elev.

In transition zone between unsubmerged and submerged inlet control,
interpolate between flows at T1 & T2...

At Tl Elev = 70.41 ft ---> Flow = 4.80 cfs
At T2 Elev = 70.50 ft ---> Flow = 5.49 cfs
Structure ID = TW
Structure Type = TW SETUP, DS Channel

FREE OUTFALL CONDITIONS SPECIFIED

CONVERGENCE TOLERANCES. ..
Maximum Iterations= 30

Min. TW tolerance = .01 ft
Max. TW tolerance = .01 ft
Min. HW tolerance = .01 ft
Max. HW tolerance = .01 ft
Min. Q tolerance = .10 cfs
Max. Q tolerance = .10 cfs

S/N: C21602B06A81

PondPack Ver. 7.5 (767) Compute Time: 17:26:18 Date: 10/04/2001
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“Type.... Outlet Input Data Page 1.02
Name.... OUTLET

File.... S:\JOBS\8914\01-IBV\DESIGN\POND-E&S\HAESTAD\POND.PPW

OUTLET STRUCTURE INPUT DATA

Structure ID = SW

Structure Type = Weir-Rectangular

# of Openings = 1

Crest Elev. = 78.50 ft

Weir Length = 8.00 ft

Weir Coeff. = 3.000000

Weir TW effects (Use adjustment equation)
Structure 1D = SP

Structure Type = Stand Pipe

# of Openings = 1

Invert Elev. = 77.00 ft

Diameter = 3.0000 ft

Orifice Area = 7.0686 sqg.ft B
Orifice Coeff. = .600

Weir Length = 9.42 ft

Weir Coeff. = 3.000

K, Submerged = .000

K, Reverse = 1.000

Kb,Barrel = .000000 (per ft of full flow)
Barrel Length = .00 ft

Mannings n = .0000

Structure ID = OR
Structure Type = Orifice-Circular
# of Openings = 1
Invert Elev. = 75.00 ft
Diameter = .3300 ft
Orifice Coeff. = .600
S/N: C21602B06AS81
PondPack Ver. 7.5 (767) Compute Time: 17:26:18 Date: 10/04/2001
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'Type.... Outlet Input Data Page 1.01
Name.... QUTLET

File.... S:\JOBS\8514\01-IBV\DESIGN\POND-E&S\HAESTAD\POND.PPW

REQUESTED POND WS ELEVATIONS:

Min. Elev.= 70.00 ft
Increment = .50 ft
Max. Elev.= 80.00 ft

XFEXAXXXFEARXXAXRX LA ER AR X R A XA A X RS XXX XTI XN XXX KX ¥

OUTLET CONNECTIVITY

AXXXXEXXXXEXXEIXEXXAX XA AAA XS AXNESEE R RN XXX XX XX X X X

---> Forward Flow Only (UpStream to DnStream)
<--- Reverse Flow Only (DnStream to UpStream)
<---> Forward and Reverse Both Allowed

Structure No. Outfall E1, ft E2, Tt
Weir-Rectangular SW -ae> ™ 78;500 80.000
Stand Pipe SP R cv 77.000 80.000
Orifice-Circular OR ---> cv 75.000 80.000
Culvert-Circular cv --=> Tv 69.000 80.000

TW SETUP, DS Channel

S/N: C21602B06A81

PondPack Ver. 7.5 (767 Compute Time: 17:26:18 Date: 10/04/2001
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-

Type....
Name....

File....

WS Elev, Total Q

Composite Rating Curve
OUTLET

5:\JOB5\8914\01-IBV\DESIGN\POND-E&S\HAESTAD\POND .PPW

#*x** COMPOSITE OUTFLOW SUMMARY =*=*=*

Lo
+
<

1
~J
~
o
[e]

ThRE1

10.
14.
15.
24,
40.
60.

S/N: C21602B06A81
P ©98P2 HHONBEIND VI ABFiRPNBOUND_ROADS 18601280 17:26:18

-- Converge

TW Elev Error

ft

+/-ft
Qutfall
Qutfall
Outfall
Outfall
Qutfall
Outfall
Qutfall
Qutfall
Outfall
Qutfall
Qutfall
Outfall
Outfall
Outfaltl
Qutfall
Qutfall
Outfall
Qutfall
Qutfall
Qutfall
Outfall

Contributing Structures

SW,SP,0R,CV)
SW,SP,0R,CV)
SW,SP,0R,CV)

- SW.SP.OR.CV)

SW,SP,0R,CV)

. SW,S5P,0R.,CV)

SW,SP,0R,CV)
SW,SP,0R,CV)

: SW,S5P,0R,CV)

SW,SP,0R,CV)
SW,SP,0OR,CV)
(no Q: SW,SP)
(no Q: SW,SP)
(no Q: SW,SP)
(no Q: SW,SP)

,OR,.CV (no Q: SW)
NaY
,CV
,SP.CV (no Q: OR)
,SP,.CV (no Q: OR)
,SP,CV  (no Q: OR)

(no Q: SW,O0R)
(no Q: SW,0R)

Date:

Page 1.04

10/04/2001



8. Correspondence
With Owners



Scott Thomas

From: Scott Thomas

Sent: Wednesday, September 26, 2001 5:34 PM
To: Darryl Cook

Subject: Howard Price Call

| returned call in response to the call you received (and forwarded to me) from Howard Price about the Ironbound Village
BMP.

Computations for the BMP were very incomplete in the first review of the project as it related to WQ/SCPv. Comment # 29
in our first review dated April 25th 2001 was as follows.

"BMP Design. Design computations for the BMP as presented in the design report are incomplete. The last two pages of the report
are not readable. No information appears is provided to support volumes associated with the water quality wet and extended detention
pools or to verify the low-flow orifice size provides adequate drawdown time for water quality or stream channel protection criteria.
Additional information is required to support peak discharge hydrologic assumptions for pre- and post-development including:
drainage areas, composite runoff coefficients and times of concentration. Refer to Section III of the standard erosion and sediment
control and stormwater management design plan checklist for information that is required to be presented."

In a followup 2nd review of the project, there appeared to be a routing problem which focused me in more on the
computations. The 10- and 100- WSEL's in the BMP never even got to riser crest, so in looking closer at the comps I saw
they used straight rational method, rather than SCS or Modified Rational-Critical Storm to compute the SCPv. The
comments in our second review dated August 6th were as follows:

"Stream Channel Protection. Provide additional information to support the value of 14,939 cubic feet as used as the basis for the
stream channel protection volume computation. Usually the volume for the 1-year, 24 hour storm event is computed using SCS or the
Modified Rational Method-Critical Storm duration approach. If the basic Rational Method (triangular runoff hydrograph) approach
was used to determine the SCP volume, the design value may be underestimated.”

"BMP Design. Although no distinct discrepancies could be found in the pond’s hydraulic report, please check connectivity in the
hydraulic computer model for the basin. It is questionable, considering the small size of the basin and the relatively small peak
outflow design discharges, that the water surface elevation for the 10- and 100-year storm events would not reach or go above the riser
crest set at EL. 77.0."

As I recall, I think I even discussed these issues with you briefly as a "what do you think" type question.

Therefore, their lack of comps in the first review does not exclude them from further scrutiny in the second review. 1
don't raise new issues if I miss them on the 1st review unless it is serious and I can justify my actions. This is not the
case, as [ mentioned the incompleteness of their BMP design in the first review. In addition, I also discussed this in full
with one of their engineers, I think Robert Wornom, after issue of the comments on August 6th.

No further action is needed from us.

Scott

20e7 w ﬁ/wn”zﬂ %t ;(/A’/?Z Warnsm //E)
# fé/ﬂu/ﬂ///%ﬂ 1 % ar/‘/ 7‘//04/7 ﬁ//' 27,
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/% s 5248 Olde Towne Road « Suite 1 + Williamsburg, Virginia 23188

CONSULTING ENGINEERS (757) 253-0040 - Fax (757) 220-8994 - E-mail aes@aesva.com
October 3, 2001 :?Z:;fé p I55VE
ABVT b’ W’f% x
orneHES: L% s
Vid IJPGI"?")/“‘
Mr. Scott J. Thomas, P.E. ne "'/;;:f wirth 7 Aé’"
James City County Environmental Division A aT
Howe /e AEW
101-E Mounts Bay Road Wi T TH'F STl
P.O. Box 8784
Williamsburg, VA 23187-8784 Fend Appriva
et
RE: Ironbound Village [s)
Pond Benches 5 36 /
S Project No. 8914- /
AES Project No. 8914-1 /f)ﬂ&/‘/” V)//a//

Dear Mr. Thomas:

This letter is in regard to the benches for the BMP/SWM pond. The JCC BMP manual
states the following: “Where feasible based on topography, the perimeter of all deep pool areas
(four feet or greater in depth) should be surrounded by two benches: A safety bench that extends
15 feet outward from the normal water edge to the toe of the pond side slope. The maximum
slope of the safety bench shall be 6%. An aquatic bench that extends up to 15 feet inward from
the normal shoreline and has a maximum depth of twelve inches below the normal pool water
surface elevation.”

The following conditions are being honored to preserve the intent of the manual. A 6-
foot w1de aquatic bench with a 5% slope has been provided per previous agreements with Darryl
Cook A 6-foot wide intermediate safety bench with a 5% slope has been provided, and a 15-
foot safety bench with a 2% slope has been provided between the top of the slope and the curb.

Should you have any questions or require additional information, please do not hesitate to
contact me.

Sincerely,
AES Consulting Engineers

/@&MM

Robert G. Wornom, P.E.
Project Manager

S:Uobs\8914\01-IBViWordproc\Document\89141L13-rgw.doc
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LANDMARK

January 16, 2002

Mr. Scott Thomas, P.E.

James City County Environmental Division
P.O. Box 8784

Williamsburg, VA 23187-8784

Re: Ironbound Village Subdivision and Site Plan
Case Nos. S-36-01 and SP-29-01
LMDG Job No. 2001112-000.07

Dear Scott:

We are pleased to submit, for approval, two (2) copies of the revised pond routing calculations for the
above referenced project. As previously discussed, Cutting Edge Development, L.L.C. has employed our firm to
assist them in obtaining final approval for these projects. The information we are submitting to you is a
supplement to the plans and calculations that were previously submitted by Cutting Edge’s original consultant,
AES Consulting Engineers.

As we discussed last month, the developer is concerned with maintenance of the outfall structure due to
the riser being thirty-six (36) inches in diameter. We have revised the calculations, per our discussions, to show
the effects of using a forty-eight (48) inch riser. The calculations show no detrimental rise in the pond due to the
increase in riser diameter. '

If any questions or comments should arise, please do not hesitate to contact us.

Best regards, Approval

The LandMark Design Group Inc. Based on a review of supporting information received January 1 7% 2002, a request to change riser structure from 36-
inch diameter concrete to 48-inch diameter concrete reviewed and found acceptable. This revision is considered a
minor plan change, as based on our review of information. there is no considerable change in BMP hyd.raulics or

%—»— layout and configuration. Riser shall be reinforced concrete pipe with O-ring gaskets meeting the requirements of
ASTM C361 or ASTM C76 with gaskets meeting ASTM C443; or precast manhole meeting ASTM C478 with
profile gaskets meeting ASTM C443. Anti-vortex/trash rack device size shall also change appropriately consistent

Charles J. Bodnar, P.E. with the riser size change and details as shown on the previously approved plan. Record drawings (as-builts) shall
Pl‘Oj ect Manager reflect final riser type and size used, i the field.
Enclosures , ,;LW ]-23-02~
o -y
Scott J. Thomas,/y. . Date
Civil Engineer
CJIB/cb

Environmental Bivision

File:  2001112-000.07
Cutting Edge Development, L.L.C.

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
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Scott Thomas

From: Scott Thomas

Sent: Tuesday, August 31, 2004 5:08 PM
To: Michael Drewry

Subject: RE: Ironbound Village Answer

As discussed, it would be too difficult for me to give percentage of runoff, as runoff is variable between storm events (ie. 1-
year, 2-year, 10-year, 100-year, etc.). | believe the best way to do this is by strict percentage of drainage area the BMP
serves. In review of the entire case files for Ironbound Village Phase | (subdivision) and Phase Il (site plan-commercial),
the BMP serves a total postdevelopment drainage area of 6.89 acres (6.9 acres). This is the postdevelopment drainage
area to the basin with all the grading and storm drainage system in place. The drainage area will not change, even if the
configurations and cover conditions vary slightly.

On a percentage, you said the to-be-County owned parcels totals 1.39 acres, consisting of Parcels 1A (building to
parking), 1B (building), 3 (building), 4 (building) and 2B (parking/road around building 3). This results in 1.39/6.9 = 20.14
percent. Therefore, about 20% of the total drainage area to the BMP will be County-owned.

This should be ali that you need. If you have any questions let me know.

Scott J. Thomas, P.E.
James City County
- Environmental Division

From: Michael Drewry

Sent: Tuesday, August 31, 2004 9:41 AM
To: Scott Thomas

Subject: RE: Ironbound Village

Scott:

Let me know if | need to provide you with any detail. The reason for needing the percentage is that the owner of
the commercial properties which will be JCC (Tax Parcels # 391100000(1A)(1B)(2B)(3) and (4) will share in
upkeep of the stormwater retention basin in accordance with the percent of run-off from the commercial
properties.

Thanks, Michael

From: Scott Thomas

Sent: Monday, August 30, 2004 5:25 PM
To: Michael Drewry

Subject: RE: Ironbound Village

Yes, | should be able to give you a percentage. Let me look at the computations and get back to you.

Scott J. Thomas, P.E.
James City County
Environmental Division

Visit:
http://www.james-city.va.us/resources/devmgmi/div._devmgmt_environ.html
and ‘

www.protectedwithpride.org

From: Michael Drewry
Sent: Monday, August 30, 2004 5:00 PM

1
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To: Scott Thomas
Subject: Ironbound Village

Scott:

I am putting together closing documents for the JCC purchase of the 5 commercial lots in the
Ironbound Village subdivision. | need to know the percentage of run-off from the commercial versus
remainder of project. | will need this percentage before end of the week. Can you assist with this
calculation?

Thanks, Michael

Michael H. Drewry

Assistant County Attorney
101-C Mounts Bay Road
Williamsburg, Virginia 23187
Tel. # 757.253.6832

Fax # 757.253.6833

2
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9. Inspection
Records

(Construction
Phase)



James City Couhty Environmental Division
Stormwater Management / BMP Inspection Report
Subsurface - Detention and Infiltration Facilities

County BMP ID Code (if known):

NameofFacility:‘rY‘Oﬂ ‘DDL{VUE( l)!\uﬁﬁaé P‘f\ax r BMP No.: céo«?& Date: 6,(-'!9)007
Location: Nomthreas f Cornoy Tronbound and y\t‘%uh\ne

Name of Owner: C’l}l"’(’;“q‘ Eﬂ? Dwe&'bpma""/ ue

Name of Inspector: QM’& oy E ?OLMS”Q"‘
J_
Type of Facility: M PO&’\-CG

\ -
Weather Conditions: g\/U'\/lb! I/ l“‘D“’ Type: m inal Inspection  (J County BMP Inspection Program (3 Owners Inspection
If an inspection item is not applicable, mark NA, otherwise mark the appropriate columu.
0.K. -Theitem checked is in adequate condition and the maintenance program is currently satisfactory. No action required.
Routine - The item checked requires attention, but does not present an immediate threat to the function/integrity of the BMP.

Urgent - The item checked requires immediate attention to keep the BMP operational and prevent damage to the facility.

Provide an explanation and details in the comment column, if routine or urgent are marked.

Facility Item 0.K. Routine . Urgent . Comments

Accessibility:

Roads v’

Parking Areas / ’
Gates NA

Locks MA:

Safety Fencing ﬁ A

Access Points:

Trap Doors M A

Manholes/ Vauits Vv’

Grates NA

Observ Wells MA

Pretreatment Devices: (J Intet (J Sump Morebay O Other

Sediment v
Trash & Debris v
Structure v’

Other \/

Page 1 of 3
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Facility Item O.K. Routine : Urgent

Comments

Primary Storage/ Infiltration Area Structure (Pipe, Stone, etc):

Trash & Debris v’

Sediment

Tvash |ocedked :dom bawc o€ £owr basy

Ponding / Drawdown

Cracks

Joints

Seams

\\\\\\

Coating

Aesthetics l/

Guass neads Ck vppoe Slope

Other N A

Inlet Structure # 1 (Describe Location): MM\%“\‘ Ur(” Covneor

Condition of Structure v~

Erosion v

Trash and Debris v

Trasin apound Date of stuutboure

Sediment

Ve
Aesthetics \/

Other

Inlet Structure # 2 (Describe Location):

Condition of Structure

Erosion

Trash and Debris

Sediment

Aesthetics

Other

Inlet Structure # 3 (Describe Location):

Condition of Structure

Erosion

Trash and Debris

Sediment

Aesthetics

Other

Outlet - Principal Overflow or Bypass Structure (Describe Location):

Condition of Structure

Erosion

Trash and Debris

NN SN

Sediment

Other

Page 2 of 3
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Facility Item OK. ”R;O‘uﬁney Urgent . Comments
Nusiance Type Conditions:
Mosquito Breeding v Ww‘a’ not Qow:nq oL ynm/]\rl_q
Animals, Rodents v ,
Graffiti v
Other
Perimeter (Contributing Drainage Area) Conditions:
Stabilization v
Vegetation Condition v
Trash and Debris v “TrasH W cedgl‘ s LOQA,((J m%«o {Qh\ méle
Aesthetics v
Other
Remarks:
Overall Environmental Division Internal Rating:
Signature: Date:
Title:
SWMProg\BMP\ColnspProg\SubDetInfil.wpd
Page 3 of 3
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11. Miscellaneous
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CLOZ 2.

Contents for Stormwater Management Facilities As-built Files

Each file is to contain:

As-built plan

Completed construction certification
Construction Plan

Design Calculations

Watershed Map

Maintenance Agreement
Correspondence with owners
Inspection Records

CEA»NDw VO

Enforcement Actions
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James City County, Virginia
Environmental Division

Erosion and Sediment Control and
Stormwater Management Design Plan Checklists

Table of Contents

Contents Page
Erosion and Sediment Control Plan
I General 1
II. Site Plan 1
III. Narrative 3

- IV. Calculations 4
Stormwater Management Design Plan
I General : 5
II. Stormwater Conveyance Systems 7
III. Stormwater Management / BMP Facilities 8
Iv. Outlet Protections 13
V. Additional Comments and Information 14

GENERAL INFORMATION

Project Name: IRon R n D I// LLACE
Owner / Applicant: Cartie  Epge Ffec.
Designer: SES a
Location: . .
Tax Map / Parcel: (39-N/]-497 &474)
County Plan No. (ifknown): _ 57 -29-p; & $=34-01
County BMP Type: W/ET P} bxrguin) fetarud (- )

Other information submitted in addition to this checklist (Check all that apply):
Design or Construction Drawings (Plans, Profiles, Details, etc.).
Erosion & Sediment Control Plan (Plans, Details, etc.).

Erosion & Sediment Control Plan Design Report.

Stormwater Management Design Plan (Plans, Profiles, Details, etc.).
Stormwater Management Design Report.

Other, List:

QYRS

Pre-Final Version
March 9, 2000
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JAMES CITY COUNTY, VIRGINIA
ENVIRONMENTAL DIVISION

EROSION AND SEDIMENT CONTROL PLAN CHE CKLIST

L GENERAL:

yoN/A
oo
&0 o
goa”

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

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

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

.  SITE PLAN:

;@«:N/A
egao
50 0
oo o

&0 o
‘b/ao

50 o
7o o

B0 o

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

INDICATE NORTH direction in relation to the site.

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

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

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

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

EXISTING AND PROPOSED SPOT ELEVATIONS to supplement existing and proposed
contours, topography or site grading information. Spot elevations may replace final contours

in some instances, especially if terrain is in a low lying area or relatively flat.

EXISTING VEGETATION including existing tree lines, grassed or unique vegetation areas.

Page 1 of 14
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ée}NoN/A
0o
w0 o
oo o

76 o

a0 o

B0 o
D/DD

v6o

a0 o
b0 o

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

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

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

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

EXISTING AND PROPOSED DRAINAGE AREAS for offsite and onsite areas. Include

drainage divides and directional labels for all subareas at points of interest and size (in
acres), weighted runoff coefficient or curve number and times of concentration for each
subarea.

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

DEVELOPMENT PLAN for the site showing all improvements such as buildings, structures,
parking areas, access roadways, above and below ground utilities, stormwater management

and drainage facilities, trails or sidewalks, proposed vegetation and landscaping, amenities,
etc. :

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

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

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

DETAILS in accordance with the minimum standards and specifications in Chapter 3 of the
VESCH for each erosion and sediment control measure proposed for the project. Schedules
or tables may be used for multiple site measures such as sediment traps, basins, stormwater
conveyance channels, slope drains, etc. Any modifications to the standard details should be
clearly defined, explained and illustrated.

- Page 2 of 14
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YesNo N/A
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' MAINTENANCE PLAN outlining the inspection frequency and maintenance requirements

for all erosion and sediment control measures proposed for the project.

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

CONSTRUCTION SEQUENCE outlining the anticipated sequence for installation of erosion

and sediment controls and site, grading and utility work to be performed for the project by
the site contractor.

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

STANDARD COUNTY NOTES are réquired to be placed on the erosion and sediment control

plan. Refer to the standard James City County Erosion and Sediment Control Notes dated
May 5, 1999.

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

NI.  NARRATIVE:

;9&) N/A
go

40 o
w60

gefs
B0 o

&G o

PROJECT DESCRIPTION briefly describing the nature and purpose of the land dxsturbmg
activity and the acreage to be disturbed.

EXISTING SITE C ONDITIONS description of exnstmg topography, land use, cover and
drainage patterns at the site.

ADJACENT AREA descriptions for neighboring onsite or offsite areas such as streams, lakes,

property, roads, etc. and potential impacts due to concentrated flow or runoff from the land
disturbing activity.

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

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

CRITICAL AREAS on the site which many have potentially serious erosion and sediment

control problems and special considerations required (ie. steep slopes, hydric, channels,
springs, sinkholes, etc.)

Page 3 of 14
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PROPOSED EROSION & SEDIMENT CONTROL MEASURES inclusive to the specific
erosion and sediment control plan proposed for the land disturbing activity. Measures
should be consistent with those proposed in the site plan. Address general use, installation,
limitations, sequencing and maintenance requirements for each control measure.

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

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

IV. CALCULATIONS:

yo N/A
oo

% o

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

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET submitted for each basin along
with schematic cross-section showing applicable design and construction data, dimensions
and elevations. Peak design runoff to be based the 2- or 25-year storm event based on

maximum disturbed site conditions in accordance with Minimum Standard 3.14 of the
VESCH.

Page 4 of 14
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JAMES CITY COUNTY, VIRGINIA
ENVIRONMENTAL DIVISION

STORMWATER MANAGEMENT DESIGN PLAN CHECKLIST

L GENERAL REOUIREMENTS:

ée/s/No N/A
Oa

o6 o

DDB/

w6 o
oG o

&0 o
0o

B0 o
¥o o

¥ o

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

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

VARIANCE REQUEST if necessary, requested in writing for the plan approving authority

. to waive or modify any of the minimum standards and specifications of the VESCH
-deemed inappropriate based on site conditions specific to this review case only.

Variances which are approved shall be properly documented in the plan and become part
of the approved erosion and sediment control plan for the site.

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

WORKSHEET FOR BMP POINT SYSTEM to ensure the stormwater managerhent plan
for the project attains at least 10 BMP points.

INSPECTION/MAINTENANCE AGREEMENT executed with the County for the project.

CONSERVATION EASEMENTS for all natural open space points claimed in the BMP
worksheet.

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

DRAINAGE AREA MAP at a maximum scale of 1" =200" scale showing drawing area
boundaries for pre- and postdevelopment conditions and associated time of concentration
flow paths. Labels to include drainage area size, runoff coefficient or curve number and
time of concentration for each subarea shown on the map.

SOILS MAP with soil symbols, boundaries and legend in accordance with the current Soil

Survey of James City and York Counties and the City of Williamsburg, Virginia with-
approximate locations of the project site, BMPs and applicable drainage basins.
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STORMWATER MANAGEMENT NARRATIVE in a brief and simple format which
describes the project; location; site and drainage basin soil characteristics; receiving
water or drainage facility; existing site and drainage basin conditions (topography, land
use, cover, slopes, etc.); proposed site development; proposed stormwater management
and drainage plan including County BMP type selected; summary of hydrology and
hydraulics; maintenance program; and any special assumptions utilized for development
of the stormwater management and drainage design plan or computatlons

TEMPORARY STORMWATER MANAGEMENT and control of stormwater runoff
encountered during construction activities. To be coordinated with the erosion and
sediment control plan for the site. ‘Adequate protection measures or sequencmg
provided.

MODIFICATION PLANS for permanent BMPs including hydrologic and hydraulic
computations, sequencing and details as required for any detention or retention pond(s)
which will be utilized as a temporary sediment trap or basin during land disturbance or
site construction activities. Not permitted for Bioretention, Infiltration and Filtering
System facilities.

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

PLAN VIEW at 1 inch = 50 ft. scale or less (1" = 40', 1" = 30", etc.)

North arrow and legend.

Sealed by appropriate professional.

Property Lines.

Adjacent property information.

Existing site features and impervious cover areas.

Impervious cover estimates for the site.

Existing drainage facilities (natural or manmade).

Existing environmentally sensitive areas (RPA, wetlands floodplain,
steep slopes, critical soils, buffers, etc.).

Existing and proposed contours (1' or 2' contour interval) and spot
elevations as required for definition of high and low topography.
Existing and proposed easements.

Proposed site improvements and impervious cover areas.

Proposed stormwater conveyance, drainage and management facilities
with appropriate construction data and information.

Proposed landscaping and seeding plans (interior, pond, buffers, etc.).
Proposed slope stabilization areas (riprap, blankets, mattings, €tc.).

20

o5 ot o
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Yes No N/A

g o Delineation of permanént and extended detention pools and 1-, 2-, 10-

and 100-year design water surface elevations.

0o G/ Delineation of ponding, headwater, surcharge or backwater areas
which may affect existing or proposed buildings or structures or
upstream adjacent properties.
Test borings locations.
Risers, barrels, underdrains, overflows and outlet protections.
Emergency spillway level section and outlet channel.
Existing and proposed site utility locations and protection measures.
Erosion and sediment control measures (for site and BMP
construction).
Maintenance or access corridors to permanent stormwater
management, BMP or drainage facilities.

7

a0
o
20

 oaaaoa

II. STORMWATER CONVEYANCE SYSTEMS:

;e},No N/A
g g PLAN VIEWS

80 O Storm drain lengths, sizes, types, classes and slopes for all segments.
Access structure (inlets, manholes, junctions, etc.) rim elevations,
inverts, type and required grate or top unit and lengths labeled.

O  All structure numbers labeled.

O  Structure and pipe schedule not required but encouraged.

0O  Adequate horizontal clearance from other site utilities or structures.

dad &

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

X0 0 DETALS

B/Cl 0O  Typical storm drain bedding details or reference note.

B/D O  Standard details or reference note for all proposed access structure
types (inlets, manholes, junctions, etc.).

Inlet shaping detail or applicable reference note.

Step detail or applicable reference note (if depth 4 ft. or more).
Typical open channel details with designation, location, shape, type,
bottom width, top width, lining, slope, length, side slope, and
installation depth required for construction. Channel design data as
necessary may also be included.

Outlet protections at all pipe outfalls.

2da

)
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1.

;9)10 N/A
e

STORMWATER CONVEYANCE SYSTEM COMPUTATIONS

=5 o
g ag
E!/DCI
aoo

a0 0o
500

75 o

bz: 77 Fkﬂr:)

Storm Sewer Design computations based on 10-year design event.
Hydraulic Grade Line computations based on 10-year design event.
Inlet computations based on 10-year design storm event for spread,
ponding depth and grate size required.

Culvert Headwater computations based on 10-year design storm and
100-year check storm.

Open Channel computations based on 2-year design event for velocity
and 10-year design event for capacity.

Outlet protection or special energy dissipation structure computations.
Pipe thickness design computations, as required, for selected pipe
type (live load, minimum cover, maximum height of cover, etc.).
Adequate channel computations for receiving channels (based on

detailed site mapping or field surveyed channel section).
/- IR S7or™)

ST ORM WATER MANAGEMENT / BMP FACILITIES:

yo N/A
o0

g0 o
a5 o

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

a0 0o
o0 0o

galla

RCN determinations: predeveloped and ultimate development land
use scenarios.

Time of concentration: predeveloped and ultimate development
indicating overland, shallow concentrated, and channel flow
components (200 ft. maximum length for overland flow).
Hydrograph generation (tabular or graphical): predevelopment and
ultimate development peak flows for the 1-, 2-, 10-, and 100-year
design storms.

STORAGE VOLUME ESTIMATES required between pre-and postdevelopment
conditions for the 2- and 10- year design storm events.

FACILITY CONFIGURATION and MINIMUM SEPARATIONS

a0 o

0o

75

Proper length to width ratio (Typically 2H:1V).

Deep pool areas provided with two benches. Fifteen (15) ft. safety
bench outward from normal pool at maximum 6 percent slope and
aquatic bench inward from normal shoreline below normal pool.
Pond buffer 25 feet outward from maximum design WSEL.

* No trees within 15 feet of embankment toe or 25 feet from principal

spillway structure.
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Yes No

N/
0o 9//Inﬁltration and filtering system facilities located at least 100 feet
horizontally from any water supply well, 100 feet from any
downslope buildings and 25 feet from any upslope buildings.

;{/No N/A
00 HYDRAULIC COMPUTATIONS

O  Elevation or Stage - Storage curve and tabular data.

Weir / Orifice control - extended detention control.

Weir / Orifice Control - riser 1-year control for stream protection.

Weir / Orifice Control - riser 2 year control for quantity.

Weir / Orifice Control - riser 10 year control for quantity.

Inlet / Outlet (barrel) control - (all storms).

Check for barrel control prior to riser orifice flow to prevent slug flow-

water hammer conditions.

0O 3 Emergency spillway capacity and depth of flow. “Toren

O O Elevation - Discharge (Outlet Rating) table and curve. Provide all
supporting calculations and/or design assumptions.

0o E/. Adequate channel computations for receiving channel. May be waived

if facility is designed based on 1-year, 24 hour stream protection criteria.

Rl R e
DDQ\S&DD

74

a

26 O  POND or RESERVOIR ROUTING

EI{C] Storage indication routing of ultimate development hydrographs for the
1-, 2-, 10-, and 100-year design storms. Preference is for structure to
discharge up to the 10-year storm through the principal spillway and
pass the 100-year storm with a minimum 1 foot of freeboard through a
combination of principal and emergency spillways. If no emergency
spillway is provided (prior approval required), riser must be large
enough to pass the design high water flow and trash without overtopping
the facility, have 3 square feet or more of cross-sectional area, contain
a hood type inlet and have a minimum freeboard of 2 feet. Token
spillways are also recommended with minimum 8 ft. width at or above.
the design 100-year storm elevation.

0o Downstream hydrographs at established study points, if conditions
warrant (ie. facility discharge combines with uncontrolled bypass).

IZI/D O  MISCELLANEOQUS COMPUTATIONS |

ngalls Water quality volume for permanent pool based on selected BMP
- treatment volume (WQv).

B/D O  Water quality volume for extended detention based on selected BMP -
treatment volume (WQv) with drawdown computations.

{3/ O O Drawdown computations for the 1-year, 24 hour detention for stream
channel protection criteria.

[3/ Pond drain computations (within 24 hours)

O E!;,l/Antl-seep collar design. (concrete preferred).

Filter diaphragm design (or alternative method of controlling seepage).
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Yes o N/A
O _-Riser/ base structure flotation analyses. FS = 1.25 minimum.
E/ Downstream danger reach study (if conditions warrant).
Cl Cl B/ Upstream backwater analyses onto offsite adjacent property (if
onditions warrant).
oo 100 year floodplain impacts (if conditions warrant).

Yes No N/A .
(] m) GEOTECHNICAL REQUIREMENTS

a 86 Geotechnical report with recommendations specific to BMP facility type
selected by a registered professional engineer.

oo B/ Initial Feasibility Testing requirements satisfied as per Appendix E of
the James City County Guidelines for Design and Construction of
Stormwater Management BMPs manual. (Infiltration, Bioretention and

Filtering System BMP types only).
00 B/ Concept Design Testing requirements satisfied as per Appendix E of the

James City County Guidelines for Design and Construction of
Stormwater Management BMPs manual. (Infiltration, Bioretention and

Filtering System BMP types only).
(W) E]/ 0O Minimum Boring locations: borrow area, pool area, pnncxpal control
structure, top of facility near one abutment or emergency spillway if

provided.
g B/Cl Boring logs with Unified Soil Classification (ASTM D2487), soils
descriptions and depths to bedrock and the seasonal water table

indicated. : -
EI/D O  Monitoring/inspection of facility required by professional durmg
construction for certification.

EI/D O  PRINCIPAL SPILLWAY PROFILE AND ASSOCIATED DETAILS
@ 0 O EXISTING GROUND AND PROPOSED GRADE
EI/D O  Embankment or excavation side slopes labeled (3H:1V
maximum).
fZ!/Cl 0O Minimum top width labeled (per VESCH or VSMH

requirements).
() EI/D Removal of unsuitable material under proposed facility
(per geotechnical report requirements).

o0 O CORE TRENCH

g//D O  Material (per plan or geotechnical report requirements).
O O Bottom width (4' minimum or greater as dictated by
geotechnical report recommendations).

gﬁ/ﬁl Side slopes (1:1 maximum steepness)
0o

Depth (4' minimum or greater as dictated by geotechnical
report recommendations).
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YesXNo N/A
E(sg O PRINCIPAL CONTROL STRUCT URE RISER OR SIMILAR
STRUCTURE (DETAILS REQUIRED FOR ALL ITEMS)

B{D
a/

Ooa

o5
z
T
g0

\

g

Q QaaoaaaQa

Durable, resistant material (concrete preferred).

Riser diameter is at least 1.25 times larger than barrel
diameter.

All pertinent dimensions and elevations shown.

Control orifice or weir dimensions and elevations shown.
Trash rack - removable - for each release.

Anti-vortex device, baffle or plate. -

Riser base structure with dimensions and embedment
specifications (concrete preferred).

Interior access (steps, ladders, etc.) for maintenance for
structures over 4 feet in height. Excessively high risers
may need some form of exterior access on top portion.

Low flow orifice with cage-type-trash-racic
- TURN ~Dow'~t ELZY L/

&0 O  PRINCIPAL CONTROL STRUCTURE OUTLET BARREL

70 0

00

&6 0

Material (ASTM C-361 reinforced concrete pipe) with
watertightjoints. Prior approval required for all other pipe
material (CMP, CPP, PVC, etc.).

Support and bedding requirements for barrel - concrete
cradles, etc. (detail required). : ,
Pipe inverts, length, size, class and slope shown.

Flared end section or endwall provided on barrel outlet.

9{ O SEEPAGE CONTROL

000

75 o

g0

Phreatic line shown (4:1 slope measured from the
intersection of the embankment and the principal spillway
design high water).

ANTI-SEEP COLLARS

E!{‘D Anti-seep collar, concrete preferred
(detail required).

@00 Size - 15 percent increase in length of
saturation using outside pipe diameter.

Z{CI Spacing and location on barrel (located at
least 2 feet from a pipe joint).

FILTER DIAPHRAGM

o0& Design based on latest NRCS design
methods and certified by a professional
engineer.
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Yes No N/A
agaga

7% o

GDZ/

o5 o

ELEVATION AND DIMENSIONAL DESIGN DATA

E!/D O  Topoffacility - construction height and settled height (10
percent settlement).
B}? O  Crest of emergency spillway. :
EKD O  Crest of principal control (riser) structure.
-0  Inverts of control release orifices, weirs, tubes, etc. ..
00 Pools: permanent; extended detention; 1-year; 2-year; 10-
year; 100-year; and appropriate safety storms.
26 ) Crest of principal control structure spillway at least one (1)
foot below crest of emergency spillway, if provided.
O O Minimum freeboard of one (1) foot above the 100-year
design high water elevation for facilities with an
emergency spillway. v .
o0 B/ Minimum freeboard of two (2) feet above the 100-year
design high water elevation for facilities without an
emergency spillway or in accordance with the SCS
National Engineering Handbook (prior approval required).
O O Inletand outlet invert shown for all barrels (with slopesin

E‘/ percent). :
O O Basinclean out elevation from maintenance plan.

CROSS SECTION THROUGH FACILITY ALONG CENTERLINE

? 0O  Existing Ground.

0 O Proposed grade.

? 0  Top of facility - constructed and settled.

O O Location of emergency spillway with side slopes labeled

(emergency spillway in cut).

@ Bottom of core trench (4' minimum).

o O  Location of each soil boring.

@ 0 O Barrel location.

@D o Existing and proposed utility location/protection.

EMERGENCY SPILLWAY PROFILE

O O B Existing ground.

OO0 B/ Inlet, level (control) and outlet sections per SCS.
OO0 B/ Spillway and crest elevations.

PRETREATMENT DEVICES properly designed based on required

- pretreatment volumes for the selected County BMP facility type.

Including, but not limited to: sediment forebays, sediment basins,
sumps, grass channels, gravel diaphragms, plunge pools, chamber
separators or other acceptable methods. '
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Yes No N/A _
O 3 CONSTRUCTION SPECIFICATIONS and NOTES

@6 O  Anticipated sequence of construction for BMP (consistent
with erosion and sediment control plan).

86 0  Provisions to control base stream or storm flow conditions
encountered during construction. ‘

l?.l/l:l O  Site and subgrade preparation requirements.

300 Embankment, fill and backfill material soil and placement
(lift) thickness requirements.

Z/Cl O  Compaction and soil moisture content requirements..

00 Stom drain, underdrain and pipe conduit requirements.

ao0 Minimumdepth of pipe cover for temporary (construction)

and final cover conditions.

Permanent shutoff valve and pond drain.

Concrete for structural components.

Riprap and slope protection.

Temporary and permanent stabilization measures.

g Temporary safety measures and permanent fencing.

23388
aoaaaQ

O O _BMP Landscaping (deep, shallow, fringe, perimeter,etc.)
O O & Dustand traffic control (if warranted).
O O  Construction monitoring and certification by professional.

n

©0 O MAINTENANCE PROVISIONS
i
@0 O Person or organization responsible for maintenance.

O O Inspection and maintenance agreement executed.

O O Maintenance Plan which outlines the long-term schedule
for inspection and maintenance of the facility and
forebays, if provided.

GJ/D O Maintenance access from public right-of-way or publicly

traveled road.

B/CI O  Maintenance easement minimum 15 feet around 100-year
pool elevation (25 feet recommended).

@ 0 O Fence or minimum 6 foot wide public safety shelf.

IV. QUTLET PROTECTIONS:

Yes No N/A .

00 Sized for maximum design release (generally 10-year storm).
g0 0 Flared end section or endwall.

= gm R Outlet protection dimensions.

800 Slope at 0 percent (Level Grade).

> gulin Riprap size and quantity.

Q/D O Riprap placement thickness (1.5 Times Maximum Stone Diameter)
80 o Geotextile lining (nonwoven).

oo Special energy dissipators are required for design discharge velocities
that exceed eighteen (18) feet per second; or if use of standard outlet
protection would result in velocities exceeding permissible channel
velocities: or if space restricts or limits their use.
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V. ADDITIONAL COMMENTS OR INFORMATION SPECIFIC TO THE PLAN:

Prepared By: W Z'J/"’ﬂ/)’n‘
Date: 77 / 5 / 7/ \

SWMProg/BMP/Checklist/chklst.0
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ENVIRONMENTAL DIVISION REVIEW COMMENTS

IRONBOUND VILLAGE PHASE I (23 Lots) Jf
COUNTY PLAN NO. S-36-01 o/ S
April 25, 2001 M

General Comments:

1.
2.

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.

tilAn Inspection/Maintenance Agreement shall be executed with the County for the BMP facility for
1s project.

A streetlight rental fee for 5 lights must be paid prior to the recordation of the subdivision plat.

VPDES. It appears land disturbance for both portions of the project (Phases I and IT) may exceed
five acres. Therefore, it is the owners 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.

Site Tabulation. Provide an impervious cover estimate for the subdivision phase of the project.

Drainage Easements. All drainage easements within the subdivision shall remain private, dedicated
to an HOA or similar responsible entity.

Chesapeake Bay Preservation:

9.

Impervious Cover. It is unclear if the subdivision and site plan sites (Phase [ and IT) in combination,
maintain an impervious cover value of less than 60 percent in accordance with Section 23-9 of the
Chesapeake Bay Preservation ordinance.

Erosion & Sediment Control Plan:

10.

11.

12.

13.

14.

Design Checklist. Please provide a standard James City County Erosion and Sediment Control and
Stormwater Management Design Plan Checklist. .
Temporary Stockpile Areas. Show any temporary soil stockpile, staging and equipment storage areas
(with required erosion and sediment controls) or indicate on the plans that none are anticipated for
the project site. The sequence of construction states that the topsoil will be stripped but there is no
stockpile location shown.

Offsite Land Disturbing Areas. Identify any offsite land disturbing areas including borrow, waste,
or disposal sites (with required erosion and sediment controls) or indicate on the plans that none are
anticipated for this project.

Site Features. Provide existing topography downstream of the BMP to clearly define the area
between the BMP outlet and the existing stream and along the existing stream to the downstream
pump station.

Limit of Clearing. Adjust limits of clearing to include offsite sanitary sewer installation.
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15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

Narrative. Provide a brief erosion and sediment control and stormwater management plan narrative
in accordance with VESCH and County checklist requirements.

Sequence of Construction. Installation of the temporary sediment basin will require an extreme
amount of cut and earthmoving (stockpiling) prior to use as a primary site control. As this
mstallation is early on in the construction sequence, the installation of perimeter diversion dikes
cannot take place until the sediment basin is in place and functional, otherwise there is no place for
intercepted site runoff to be conveyed and controlled. Therefore, Step 4 in the construction sequence
must precede installation of diversion dikes in Step 2.

Diversion Dikes. On the Phase I E&SC plan, the diversion dike along the east side of the project,
near offsite Lots 16-18 at Belen Heights Subdivision, traverses to a low topography point. Onsite
drainage cannot be physically conveyed to the temporary sediment basin as the diversion dike would
need to run uphill. A temporary sediment trapping facility would need to be installed at the low
topography area to provide adequate perimeter control for the southeast corner of the site.

Diversion Dikes. Runoff from perimeter diversion dikes need to be adequately conveyed into the
temporary sediment basin using temporary slope drains, stormwater conveyance channels or
stabilized outlets. Runoff should not be conveyed in a concentrated fashion across the TSB’s graded
sideslopes. (Note: On Sheet 9, the diversion dikes are currently shown along the top ridge of the
basin with no effective method to convey runoff into the basin.)

Silt Fences. Adjust site silt fences to coincide with the defined limit of work (clearing and grading),
especially around the temporary sediment basin. Remove the silt fence from across the pond’s
emergency spillway.

Stormwater Conveyance Channels. Label the dot-dashed line (ditch centerline) going to storm drain
structures SS # 8, SS # 6B and SS # 12 appropriately as stormwater conveyance channels. Provide
supporting design computations and a typical section or construction information as appropriate for
these three onsite channels. Include slope, channel configuration, side slopes, lining, etc.

E&SC Measures. Provide inlet protections and rock check dams on the plan as called for in the Step
8 of the sequence of construction.

Outlet Protections. In accordance with Step 8 of the sequence of construction and the VESCH,
provide riprap outlet protection for storm drain system outfalls into the BMP and at the outfall end
of the BMP barrel. Specify riprap class and thickness, pad dimensions and amount of stone to be
used. (Note: Design velocities at storm drain outfalls SS # 14 and SS # I are quite excessive at 21.5
Jps and 10.21 feet per second respectively. The dissipator at SS # 14 may require a special design
structure). '

E&SC Details. Provide specific details necessary for the temporary sediment basin per VESCH
Minimum Standard 3.14. Provide details for all other primary structural erosion control measures
being utilized for the site; or alternatively, if the details are non-modified or standard duplication
from the handbook provide adequate reference to applicable minimum standards of the VESCH.

Temporary Sediment Basin. Submit a Sediment Basin Design Data Sheet to ensure design is in
accordance with Minimum Standard 3.14 of the VESCH. Since installation will be a first step
measure, provide details as necessary to modify the BMP riser for use during construction.

Channel Adequacy. The current design plan utilizes two small size HDPE collection lines to collect
roof drain runoff from the home sites. If these conveyance systems are eliminated from the design
plan, then channel adequacy computations in accordance with MS # 19 would be required for the
offsite drainage channels that would receive drainage from Lots 8-15 and Lots 16-23.
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Uncontrolled backlot drainage can not cause a drainage problem within the existing offsite channels
or at existing properties to the north (n/f W.H. Lewis) or to the east (n/f Belen Heights Subdivision).

Stormwater Management / Drainage:

26.

27.

28.

29.

30.

3l

32.
33.
34.

3s.

36.

Open Space Credit. The BMP worksheet shows 1.43 points were taken for natural open space credit
based on 1.11 acres (or 14.32%) of the site. Based on the inset map, the thin strip of open space
located in the northeast corner of the site (just east of the BMP) is not of acceptable minimum width
(35 feet) and is located along a proposed JCSA gravity sewer easement. The total natural open space
tabulation cannot include this portion. Adjust the map and BMP worksheet accordingly.

Open Space Credit. Area slated for natural open space (ie. conservation easement) at Lots 18, 19
and 20 is shown for clearing and grading. To receive open space credit under the 10 point system,
open spaces cannot be disturbed during project construction. See the JCC BMP manual, page 56.
Adjust the inset map and BMP worksheet accordingly.

Adequate Outflow. Outflows from SWM/BMP facility mustbe discharged to a well-defined, natural
drainage channel. Facilities discharging onto flat areas with no defined channel usually require a
channel to be provided which can adequately convey design flows (discharges). The topography and
features shown on Sheet 7 and 8 do not show a defined channel below the pond barrel outlet.

BMP Design. Design computations for the BMP as presented in the design report are incomplete.
The last two pages of the report are not readable. No information appears is provided to support
volumes associated with the water quality wet and extended detention pools or to verify the low-flow
orifice size provides adequate drawdown time for water quality or stream channel protection criteria.
Additional information is required to support peak discharge hydrologic assumptions for pre- and
post-development including: drainage areas, composite runoff coefficients and times of
concentration. Refer to Section III of the standard erosion and sediment control and stormwater
management design plan checklist for information that is required to be presented.

BMP Design. A County Type A-3 ten point wet extended detention facility has a required treatment
volume of 2" per impervious acre usually split evenly between the wet and extended detention pools.

BMP Hydraulics. Pond data in the reservoir report section of the stormwater management design
report does not match the construction plan. Ensure the outfall barrel and orifice sizes and invert
elevations reasonably match construction plan information. Provide information to support the
assumption that no tailwater conditions exist at the BMP outfall for the hydraulic routing.

BMP Design. Provide a 1 ft. minimum separation between the principal and emergency spillways.
Pond Drain. Included pond drain computations and specifications on the type of valve required.

Concrete Riser and Barrel. Specify watertight reinforced concrete pipe meeting the requirements of
ASTM C361 or a manhole section meeting the requirements of ASTM C478 for the concrete riser.
Similarly, specify watertight pipe meeting ASTM C361 for the outlet barrel and indicate class of pipe
required. Show dimensions for the concrete riser base and provide flotation computations.

Pond Construction. The pond section on Sheet 6 is substantially incomplete. Provide notes or details
showing specific construction requirements for the pond (fill) embankment. Include requirements
for sub-grade preparation, embankmentsoils, fill placement and compaction, an impervious core and
core trench and seepage controls(anti-seep collars, toe drain, etc.), as applicable.

Emergency Spillway. Provide a typical section or additional information for the emergency spillway
including bottom width, sideslopes, type/depth of rock lining required, geotextile, etc.
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37.

38.

39.
40.

41.
42.

43.

45.

Safety Bench. Due to the depth of the permanent pool, 3H:1V interior side slopes and the
considerable excavation depth, include provisions for an intermediate safety bench within the BMP,
especially along the west and south sides (ie. road and lot sides).

Sediment Forebay. Provide spot elevations on Sheet 8 for the basin bottom and top berm at the
forebay. Based on the pond’s configuration and excessively cut slopes and depth from the service
road, access to the sediment forebay for cleaning purposes would be difficult if not impossible.

Maintenance Plan. Provide a maintenance plan for the stormwater management/BMP facility.

Roof Drain Collection System. Provide additional information for north and east roof drain
collection systems along Lots 8-15 and Lots 16-23. Include pipe sizing computations, end inverts
or minimum slopes, minimum burial depth, a typical installation detail, a description of how and
when individual lots are to be connected and intermediate cleanout structures. For this application,
the type of corrugated polyethylene pipe should be clearly specified such as AASHTO M252 or
M294 with reference to ASTM D2321 for installation. In addition, the roof drains should be within
a drainage easement and the long-term maintenance plan should address cleanout requirements
associated with the small-size collection systems.

RCP Pipe. Show class required for all proposed onsite RCP storm drain pipe and culverts.

Storm Drain Design. The runoff coefficient of 0.35 as used for the drainage subareas tributary to
storm structures SS # 6B and SS # § appears questionable. These areas contain impervious areas
associated with existing and future roads, buildings, homes, driveways, etc.

Storm Drain Design. Design velocities for portions of the 15-inch and 24-inch pipe sizes are quite
excessive (above 10 feet per second) where scour of the pipe lining may occur.

Storm Drain Design. Include hydraulic grade line computations for the onsite storm drain system.

Geotechnical. Provide information (preliminary soil evaluations, logs, test results, reports, etc.) as
necessary to substantiate that existing soils beneath the BMP are adequate to sustain a permanent
pool as intended for water quality purposes and to assess soil/groundwater conditions that may be
encountered due to excessive pond excavations approximately 20 foot in depth from natural ground.
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