
 

 

 

 

 

CERTIFICATE OF AUTHENTICITY 

THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE 

TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF 

JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMW ATER 

DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS 

PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND 

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

LISTED BELOW.  

 

BMPNUMBER: PC105 

 

DATE VERIFIED:  May 18, 2016 

 

QUALITY ASSURANCE TECHNICIAN:       Charles E. Lovett II 

                                                                                   

 

LOCATION: WILLIAMSBURG, VIRGINIA 



Stormwater Division

MEMORANDUM

DATE: March 4,2010

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: pcl05

PIN: 3210t00012

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

Property Description:

Site Address:

Box e L4
Agreements: (in filc as of scan date) N Book or Doc#:

James City County

Warhill Tract Parcel 1

5700 Warhill Trail and 4615 Opportunity Way

Drawer: 3

Page:

Comments
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Stormwater Division

MEMORANDUM

DATE: March 13,2010

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

FROM: Jo Anna Ripley, Stormwater

PO: 270712

RE: Files Approved for Scanning

General File ID or BMP ID: pcl05

PIN: 3210100012

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

Property Description:

Site Address:

James City County

Warhill Tract Parcel 1

5700 Warhill Trail and 4615 Opportunity Way

I)rawer: 2ffiBox2
Agreements: (in lilc ro of scan datg N

Comments

Book or Doc#:
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L. Preston Bryant, Jr.

Secretary of Natural Resources
Joseph H.
Director

Maroon

CON4MONWE { LTH of VIRGINIA
DEPARTMENT OF CONSERVATION AND RECREATION

203 Governor Street, Suite 206

Richmond, Virginia 23219-2A10

(804) 371-6095 Fax (804) 371-2630

August 2,2006

-t/'Wavland Bass
Jarnes City County
101 Mounts Bay Road
Williamsburg, VA 23187

RE: Western Pond Dam, Inventory Number 09528

Dear Mr. Bass:

The Operation and l\{aintenance Certificate Application for Westem Pond Dam, Inventory
Number 09528, and the required supporting documents have been reviewed for compliance with the
provisions of the Code of Virginia, Dam Safety Act, (Section 10.1-604 et. seq.) and the regulations
promulgated by the Virginia Soil and Water Conservation Board (Board). Based on this information,
on July 20,2006, the Board issued a six-year (712012006 - 7l3ll20l2) Regular Class III Operation and
Maintenance Certificate (Certificate). The Certificate and other pertinent data are enclosed.

The Dam Safety Act requires dam owners to maintain their dam in a condition to prevent
unreasonable threats to life and property of others. The classification of your dam and the Certificate
issued were based on the current known downstream hu,ardpotential from upstream characteristics, a
re-inspection/inventory/as-built report, operation and maintenance plan, inspection schedule and an
emergency action plan. The actions contained in the documents accompanying your Certificate
Application must be adhered to for the duration of the terms contained in the Certificate. To assist you
in adhering to the terms of the Certificate, the following table provides a schedule of dates to submit
required documents to this office.

Stute Parks . Soil and Water Conservation. Nstural Heritage. Outdoor Recreation Planning
Chesapeake Buy Locul Assistunce. Dam Safety and Floodplain Munugement. Lsnd Conservation

DrvrstoN



Wayland Bass

August 2,2006
Page 2

Should you have questions, please direct them to David D. Conniff, P.E., Dam Safety Regional
Engineer, Department of Conservation and Recreation, Dam Safety and Floodplain Management
Division,203 Govemor Street, Suite 206, Richmond, Virginia 23219,telephone 804-786-1359, or
e-mail david. conniff@dcr.virginia. gov.

Sincerely,

,fuaryg",,-,*
William G. Browning /
Director, Dam Safety & Floodplain Management Division

Enclosures
c: James M. Robinson, P.E., Dam Safety Program Manager

David D. Conniff, P.E., Region 2 Engineer

Annual Ownerts Inspection
Report

Owneros Engineer Inventory
Report

Renewal Certification Six Year
Application by Owner and Owner's

Engineer

713T12007

7/3t/2008

7t3t/2009 tt /ro lzool
7/31/20t0

7l3v20tl 4/30t2012 413012012



COMMONWEATIH of WRGINIA
DEPARTMENT OF CONSERVATION AND RECREATION

DIWSION OF DAM SAFETY
VIRGINIA SOIL AND WATER CONSERVATION BOARD

DAM SAF'ETY CERTIFICATE
REGULAR

CLASS III OPERATION & MAINTENAI\CE CERTIFICATE NUMBER 09528

James city county, owner of western Pond Dam in James city county,

is entitled to operate and maintain this dam pursuant to the provisions of the

Dam Safety Act (Section 10.1-604 et seq., Code of Virginia) and Regulations

promulgated thereunder.

This certificate is for a term of six years. It becomes effective July 20,

2006 and expires July 31, 2012. In accordance with $4VAC50-20-100F of the

Regulations, the owner shall apply for a new certificate 90 days prior to its

expiration.

, Virginia Soil and



DATA SHEET - OPERATION AND MAINTENANCE CERTIFICATE
Department of Conservation & Recreation

Division of Dam Safety & Floodplain Management
203 Governor Street, Suite 206

Richmond. V A 23219-209 4

Operation and Maintenance Plans & Schedule by: Michael L. Claud, Va" P.E. #033586

( ) Reinspection or (X) Inventory Report by: Michael L. claud, va. p.E. #033586

Emergency Action Plan filed with:
( X ) Virginia Dept. of Emergency Management
( X ) Local Coordinator of Emergency Services CitylCounty: James City Co.

Application Reviewed and Recommended for: Regular O & M Certificate (7/20106-7t3ltl2)

If Conditional Certificate. the conditions are:

vA #033641 Date: July 13,2006By:

Name ofDam: Western Pond Dam InventoryNumber: 09528

Location: trib - Long Hill Creek City/County: James City

Owner: James City County
Attn: Wayland Bass, Dept. of Develop. Mgmt

Address: 101 Mounts Bay Road

CitylTown/Zip: Williamsburg V A 23187

Designed by: Timmons Group

Constructed by: Curtis Contracting Inc.

Year Constructed (Modified): unk (2006)

Type of Dam: Earthen Purpose: Stormwater Mgmt / Irrigation

Drainage Area (Sq. Mi.): .15 Type of Watershed: agricultural / wooded

Total Height (Ft.): 15 Elevation: 61

Normal Pool Height (Ft.): 12 Elevation: 58

Maximum Capacity (Acre Ft.): 67 Maximum Area (Acres): 9.0

Normal Capacity (Acre Ft.): 45 Normal Area (Acres): 7.2

SizeClassification: Small Hazard Classifi cation: III
Required Spillway Design Flood: 100-yr Available Spillway Design Flood: 100 - yr

Type of Spillway: grass Qtlote if Section 130):

David D. Conniff,

Date: July 19,2006
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TIMMONS GROUP
YOUR VISION ACHIEVED THROUGH OURS.

Re:

June 7,2006

Mr. David Connifi P.E.
Commonwealth of Virgrnia
Deparbnent of Conservation & Recreation
Division of Dam Safety
203 Governor Street
Richmond, V A 23219 -2010

Western Pond (PC 105) Dam Renovations, James City County
Inventory #09528

Dear David;

Enclosed is a copy of the Inventory Report, Operation & Maintenance Application and

Emergency Action Plan for the Western Pond Dam (PC 105) at the Warhill Tract within
James City County. You had previously requested this information for your files.

Should you have any questions regarding this submittal or need any additional
information, please feel free to call me at (804) 200-6413.

cc: Wayland Bass, James CityCounty

enclosures
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Sincerely,

Michael L. Claud, P.E.



Page I of 1

Scott Thomas

From: Scott Thomas

Sent: Wednesday, June 14,2006 4:29 PM

To: 'Mike Claud

Gc: Wayland Bass; Steven W. Hicks

Subject: WarhillWest Pond Dam PC105

Somehow I got a copy of a transmittal dated June 7 ,2006 from you & your office to Mr. David Conniff of DCR.
It appears to be a copy of executed inventory report, O&M application and an emergency action plan. In looking
at the documents, it does not appear that page 4 of the inventory report (form DCR 199-104) was signed by the
owner. The emergency action plan and the O&M permit were signed by Steven Hicks.

Scott J, Thomas, P.E.
Chief Engineer - Stormwater
James City County
Environment al Divi sion

Visit:
http://www james-city.va.us/resources/devmgnrUdrv_deymgmt__e,nygA1rh1m I

and
www,p_rel€-c-l€_dw_itipride.org

6tr4t2006
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Departrmt dConservation & Reoeation

INVENTORY REPORT FOR CLASS TII AND CLASS TV IMPOI.INDING STRUCTTJRES

Reference: Impounding Structure Regulations,4VAC50-20-00 et seq., Virginia Soil and Water
Conservation Board

l. Project Information:

a. Name of Impounding Structure Western Pond Dam (PC 105)

b. InventoryNumber 09528 OtherName (if any)

c. Name of Reservoir

d. Purpose of Reservoir recreational

2. Location of Impounding Structure:

a. CitylCounty James City County Magisterial District

b. Iocated l+ _ miles upstream of Highway. No. 612 Ionghill Road

c. Name of River or Stream tributaryto Ionghill Swamp Creek

d. Latitude 37" 19' 32" Longitude 76" 46' 17'--__--_-

3. Ownership:

a. Owner's Name James Citv Countv

b. Mailing Address

c. Telephone (757)

4. Owner's Engineer:

101 Mounts BayRoad. Williamsburg. Virgi4ia 23187-8784-

25L467r

a. Engineering Firm/Engineer Timmons Group / Michael L. Claud. P.E.

b. Professional Engineer Virginia Number 033586,

c. Mailing Address 1001 Boulders Parkway. Suite 300. Richmond. Virginia 23225

-d. Telephone(800200-6413

5. knpounding Structure Data (All elevations NGVD unless noted):

a. Type of Material earth :_ concrete_ masonry

Other

-. b. Top of Dam
\
) c. Downstream Toe (Lowest)

d. Height of Dam

(DCR ree-rO4) (r2t0r)

Design Confizuration

6l* Elev. (if known)

46+ Elev. (if known)

15+ Feet



:l

e. Crest Length (Exclusive of Spillway)

f. Crest Width

g. Upstream Slope

h. Downstream Slope

6. Reservoir Data

a. Maximum Capacity

b. Maximum Pool

c. Maximum Pool Surface Area

d. Normal Capacity

e. Normal Pool

f. Normal Pool Surface Area

g. Freeboard (Norrnal Pool to Top)

d. L,ow kvel Drain

e. Principal Spillway

f, Emergency Spillway

220+ Feet

2Or Feet

25 H: __l-v
25H:1v

Design Configuration

67 Acre-feet

6l Elev. (if known)

9.0 Acres

45 Acre-feet

58.2 Elev. (if known)

7.2 Acres

2.8 Feet

h. Freeboard (Normal Pool to Emergency) 1.8 Feet

7. SpillwayData Type Construction Material Maximum Capacity

a. Low Level Drain N/A

b. Principal Spillway Riser eMp

, ) c. Emergency Spillway Weu gasq'-J

Design Configuration

N/A Elev. (ifknown)

45.04 Elev. (ifknown)

Elev. (ifknown)

g. Briefly describe the low level drain and principal spillway to include dimensions, materials of

construction, trash guards, location in reservoir and through dam, and orientation of intake and

discharge to dam if looking downstream: The principal outlet for the dam is a 12" CMP riser with

a 12" CMP outlet pipe. There is a metal trash rack on top of the riser. The riser is located in

approximatelythe centerline of the dam.

h. Describe the emergency spillwayto include dimensions, whether the spillway is an earth

channel or other construction, spillway surface protection, and orientation to dam if looking

downstream: The emergency spillway is an earthen weir approximately 22 feet wide. The spillway

is srass lined and is located on the right abutment of the dam looking downstream.

8. Watershed Data (Class Itr only):

\ a. Drainage Area QJ54 Sq. Miles
l" b. Type and Extent of Watershed Development forested land and grass fields

c. Timeof Concentration T3minutes

(DCR lee-104) (r2t0r)
Method TR-55



':J

d. Spillway Design Flood used (mark appropriate box)

PMF. source

l/2PMF, source

X 100 Year, source HEC-I Analvsis

50 Year, source

Other, source

e.. Design inflow hydrograph: Volume Q! acre-feet;

Peak inflow 235 C.F.S.;

Rainfall duration of design inflow hydrograph llE hours

f. Freeboard during passage of spillway design flood 0.321 feet

9. Impounding Structure History

a. Date construction completed unknown

b. Design by unknqr4 Date:

c. Builtby unknqum Date:

d. Inspection dates UnkUAIm

e. Inspections by___uaknsnm

-1 f. Description of repairs Unkneu{u\
-J s. Has the imnoundino stnrcnrre e.vrg. Has the impounding structure ever been overtopped? Yes _Yes No Unknown

10. ImpoundingStructureAssessment:

a. Provide brief descriptions for each item:

i. Condition of the impounding structure: the existing impoundment structure is in

eood condition but overgrown with trees along the downstream face.

ii. Condition of the reservoir: the existing reservoir area is in good condition.

iii. Condition of the upstream area: the upstream area is mainly undeveloped forested

land.

iv. Condition of the downstream area: The pond outfalls directly into the headwaters

of and existing downsheam pond.

b. Provide a narrative describing any recent changes in the impounding structure, reservoir,

upstream area, and downstream area: No recent changes. There is a development plan for the area

that will include construction of a community college. high school and sports stadium.

-! c. Recommendations for remedial measures: the dam currently does not overtop during the 100-\-
' ) year storm event. However. future development within the watershed will divert additional

drainage to this pond. The pond will also need to serve as a stormwater BMP for the County.

(DCR r99-r04) (r2t01) 3



;

Based on these requirements the dam will need to be raised and the outlet structures redesigned in

order to convey the 100-year storm event without overtopping the dam.

I l. Provide a sketch of the impounding structure. (see attached sheet)

CERTIFICATION BY OWNER'S ENGINEER (Class Itr only)

I hereby certiff that the information provided in this Inventory Report has been examined by me and found

to be true and correct in my professional judgment.

Signed

Virginia Number 033586

This jzta day of June, 2005.

CERTIFICATION BY OWNER (Class IV only)

I hereby certi$ that the infonnation provided in this Inventory Report is true and correct.

Signed

J

(Professional Engineer)

(Owner)

This day of

Please fill out and mail to:
Department of Conservation and Recreation
Division of Dam Safety
203 Governor Street
Richmond, Virginia 23219209 4

,2005

')

4(DCR ree-104) (r2t0r)



3.

Departrnent d Conservation & Recreatbn

EMERGENCY ACTION PLAN FOR CLASS I, CLASS II AND CLASS III
IMPOT]NDING STRUCTURES

Reference: Impounding Structure Regulations,4VAC52-20-00 et seq., Virginia Soil and Water
Conservation Board

t. Name of Impounding Structure: Westem Pond (PC 105) Dam

InventoryNumber: 09528 Other Name (if any):

HazardPotential Classification from Table I, Virginia Dam Safety Regulations:
Class I Class II Class III (Underline One)

Name of Owner: James City County

Address: l0l Mounts Bay Road. Williamsburg. VA 23187-8784

Telephone: (Business)AsT 253-6671 (Residential)(_l

4. Name of Dam Operator: Steve Hicks. General Services Manager

Address: I 13 Tewninq Road. Williamsburg. VA 23188

Telephone: (Business)Q5n 259-4127 (Mobile)f 57) 592-8664

Name of Alternate Operator: Craig Nordsman

Telephone: (Business)A 5D 259 -4083 (Mobile)(75l 592-6024

5. Name of Rainfall or StaffGage Observer for Dam: Steve Hicks. General Services

Manager

Address: l13 Tewnins Road. Williamsburg. VA 23188

Telephone: (Business)(frn 259 -4127 (Mobile)(757) 592-8664

Name of Alternate Operator: Craig Nordeman

Telephone: (Business)Q 57) 259 -4083 (Mobile)(75 7) 592-6024

6. 24-HourDispatchCenterNearestDam-Police/Fire/Sheriffs

Departments: Central Dispatch

Address: 3127 Forge Road. Williamsburs. VA 23168

Telephone: (Business)(W) 566-01 12

(DCR lee-103) (r2/0r)



7. Name of City/County Emergency Services Coordinator(s): Wilton Bobq

Address: 3127 Forge Road. Williamsburg. VA 23168

Telephone: (Business)A 5D 5 64-21 4l (Mobile)(75 D 592-7 264

8. Name, address and telephone number of all occupied dwellings that would be affected in
the event of a dam failure, and/or inundation mapping of affected areas.

Name Address Telephone Number

None

9. Name, address and telephone numbers of owners of all commercial or recreational
establishments that would be affected in the event of dam failure. and/or an inundation
mapping of affected areas.

Name Address Telephone Number

None

10. Name, address and telephone number of owners of property, land and unoccupied
buildings that would be affected in the event of a dam failure, and/or an inundation
mapping of the affected area.

Name Address Telephone Number

11. If there are public roads downstream from the impounding structure, identiff by
highway number and distance below dam:

Route # 612,1.0 Miles; Route # , Miles;
Route #.___.__ _, Miles; Route # , Miles.

Provide name of resident engineer, VA Dept. of Transportation, (or CitylCounty

engineer)

James W. Brewer

Address: Williamsbure Residency. 4451 konbound Rd, Williamsburg. VA 23188

Telephone:(Business)(?57)253-5140 (ResidentialX )

(DCR lee-103) (r2t0r)



NOTE:Items 12 and 13 should be provided from the Operation and Maintenance Application.

Definitions:
Staee I Condition - A flood watch, or heavy continuous rain or excessive flow of water from ice
or snow melt.

Stage II Condition - A flood warning; or emergency spillway activated or dam overtopping/
breach may be possible.

Stage III Condition - Emergency spillway activated, dam overtopping or imminent failure is
probable.

12. Amount of rainfall that will initiate a:

Stage II Condition

Stage Itr Condition

inches per 6 hrs.
inches per 12 hrs.

6 inchesper24hrs.
inches per 6 hrs.
inches per 12 hn.

E inchesper24hrs.

And/or the amount of flow in the emergency spillway that will initiate a:

Stage II Condition
Stage III Condition

!& feet
6.8 feet

(depth of flow)
(depth of flow)

Total depth of emergency spillway available before crest of dam is overtopped:
6.8 feet.

13. Frequency of observations by rainfalVstaffgage observer during a:

Stage I Condition hourly Stage II every 30 minutes
Stage III continuous_ (recommend continuous)
Please identifu access route and means of travel during flood conditions.
Along State Route 612 away from the dam and District Sports Park site.

Note: It is recommended that the Observer remain on post until pool elevation
starts to recede.

14. Surveillance and Notification
a. The dam owner/operator IS RESPONSIBLE for noti$ing local

government of any problem or potential problem at the dam site.

b. The dam owner/operator YIEINIUE dam surveillance
under Stage I conditions, ie, when a flood watch is issued.

c. The dam owner/operator WILL NOTIFY the 24-hour dispatch
center and the local Emergency Services Coordinator when Stage II
conditions are met in order to alert them to review actions that may
be required for the safety and protection of people and property.

d. The dam owner/operator WILL NOTIFY the 24-hour dispatch center and

the local Emergency Services Coordinator to initiate warning of residents
when Stage III conditions or imminent dam failure are probable.

(DCR lee-103) (r2/0r)



e. The owner/operator WII.,L BE RESPONSIBLE for operating such devices as

spillway gates and low level outlets such as to cause the dam to function
eflectively. Attach narrative if required.

f, 24-hour dispatch center should prepare Standard Operating Procedures (SOP's) to
implanent dam overtopping/failure evacuation plans.

15. "EvacuationProcedures:
Note: The dam owner/operator should notifr the CitylCovnty 24-hour Dispatch Center, as

required in paragraph l4d above. Phone # should be listed in [a (l)].

Note: Once the local government has been notified of anyproblem at a dam site, it should
take appropriate protective measures in accordance with the local Emergency Operations
Plan and accompanying EmergencyAction Plan and Standing Operations Procedures.
Other local government actions might include:

(l) Notiff the individuals who are directly downstream andin immediate
danger. A list of the names, addresses, and telephone numbers of these
individuals should be listed in [a (2]).

(2) Monitoring the situation and, if time permits, review of evacuation plans.
(3) Begrn Alert, Notification, and Warning
(4) Immediately evacuating the inundation areas, if conditions warrant.
(5) Expanding Direction and Control as well as beginning Emergency Public

Information and operating shelters.
(6) Provide Situation Reports to the State Emergency Operations Center

(804-67 4-2400 or 800-468-8892)

a. Once the local govemment has been notified of a condition requiring evacuation,
the dam owner/operator and local government are mutually responsible for
effecting evacuation.

(1) The dam owner/operator will: Notify the 24-hour dispatch center as required in
paragraph 14. provide surveillance and notification

(2) Local government will: Take appropriate protective measures in accordance
with the local Emergency Operations Plan and accompanying Emereency
Action Plan

Individuals who are directly downstream and in immediate danger include:
NAME ADDRESS TELEPHONE

None

b. Methods for notification and waming to evacuate include:
Check appropriate method(s)

(1) Telephone
(2) P olice/fire/sheriff radio dispatch vehicles with loudspeakers,
bullhorns, etc.
(3) Personal runners for door-to-door alerting

X (4) Radio/television broadcasts for area involved

(DCR lee-103) (r2/0r) 4



16. Certification of Coordination between Owner/Operator and Local Government

Certification by Owner/Operator

I certiff that procedures for implementation of this plan have been coordinated with James City

County and the local Emergency Services Coordinator. Also, that a copy of this Form has been

filed with the State Department of Emergency Management; that this plan shall be adhered to

during the life of the project; and that the information contained herein is current and correct to

the best of my knowledge.

of Owner/Operator)

This / e+- 2006.

Printed Name b J.r.^ t^l . Fl ,.ks

Certification by Local Government

I certiff that procedures for the warning and evacuation of James City County residents as

required in the event of actual or impending failure of the Western Pond (PCl05) Dam have been

coordinated with the dam owner/operator.

(Signature of CitylCounty Official)

This ls' day of au*-- ,2006.

PrintedNrq" S1c-.^ tc lJ.J.s
Position

day of , ltttu-

Please fill out and mail to:
Virginia Department of Ernergency Management
Emergency Services
f0501 Trade CL
Richmond, Virginia 23236-37 13

Dept of Conservation and Recreation
Division of Dam Safety
203 Governor Street
Richmond, Virginia 23219 -2094

(DCR re9-103) (r2/0r)



EMERGENCY ACTION PLAN WORK/DATA SIIEET

1. Name of Impounding Structure: Western Pond (PC 105) Dam

2. Inventory #: 09528. OtherName (if any):

3. Total Height 19_ feet (Measured vertically from top of structure to streambed at

downstream toe).

4. Total Impoundment Capacity at top of structure: 9lacre-feet.

5. Size Classification (Circle one): Large

6. Hazard Classification (Circle one): Class I

7. Spillway Design (Circle one): PMF

Medium

Class II

% PMF 5O-YR

8. Downstream Inundation Area determined by (Mark one):

_ (l) Judgement

9.

@ Empirical Formulas Type used:

X (3) Computer Programs Tlpe used: UBC-I A UeC-neS

Critical Conditions used for structure failure (Mark one):

X (l) Failure due to overtopping using:

PMF

% PMF

x 100-YR

Other

Failure not due to flooding

Describe:

(2)

(DCR ree-ro3) (r2t0r)



Dqartrnat dConservation & Reoeation

OPERATION AND MAINTENAI\CE APPLICATION
CLASS I,II AND III IMPOUNDING STRUCTURES

Reference: Impounding Structures Regulations, 4VAC 50-20-00 et seq., Virginia Soil and Water Conservation Board

1. Name of Impounding SEucture: Westem Pond (PC lO5) Dam

InventoryNumber: 09528 OtherName (if any)

2. Hazard Potential Classification from Table 1, Impounding

(Circle One) Class I Class II

3. Name ofOwner: James CityCounty

Address: 101 Mounts BavRoad. Williamsburs Vireinia 23187-8784

Telephone: (Business) (8L)253-6671 (Residential)( )

4. Operating Plan andSchedule.
Provide a narrative for each item:

a. Operation of contol gates and spillways. No gates present at the dam site. The spillway is to be kent

ciear of debris at all times to ensure proper conveyance of the storm desien flou,s.

b. Operation of Reservoir Drain (not to exceed Yz footdrawdown per day on embankment dams).

No low level drain installed in dam. Lake to be lowered by pumnine or siDhonine.*

5. Maintenance Plan and Schedule
Provide a narrative for each item:
a. EmbankmentDams:

(tr) embankmenfi shall be examined a minimum of hrice each year. Once in the snring and once in

the fall to ensure oroper vegetative cover. An)' trees srowing on or within 25 feet of the

embanlonent should be removed and the area resraded and seeded. The embankment should be

seeded and fertilized at a minimum once every 2 years.

(2) principal spillway: shall be examined by the oumer once every three months for siens of

concrete cracking. spalling. settline or deterioration. Debris shall be removed immediately upon

discovery as necessary.

(3) emergency spillway: The emergency spillway area shall be maintained in a like manner m the

embanlsnent area. Any fees growing witlin the emereency soillway area shall be removed and

the area regraded and seeded. The emergency spillway area shall be examined after any rainfall

event that produces suffrcient flow to engage the spillway.

(4) low level outlefi not-applicable

(5) reservoir area: debris shall be removed from the lake perimeter and surface area as necessarY.

(6) downstream channel: shall be maintained in its present natural condition.-

(7) other:

b. Concrete dams (including masonry and ottrers): Not Applicable

Structure Regulations:

@

(DCR ree-oee) (r2/0r)



6. Inspection schedule (attach schedule and checklist):

(l) operator inspection (daily, weekly, etc.) once each month by dam owner or owners agent.

(2) maintenance inspection (monthly, quarterly, semi-annual, annuaD annually by dam owner or owners

agent.

(3) technical safety reinspection by a professional engineer. (required for certification update: Class I dams

every two years, Class II dams every three years. All dams inspected after overtopping). Once every 6
years by a licensed Professional Engineer, after a significant rainfall event as outlined by the Emergency
Action Plan or more often as necessaq/.

7. Emergency Action Plan Schedule.

Provide the information that initiates the Emergency Action Plan:

a. rainfall amounts and/or: 6 inches of rainfall within a 24 hourperiod.

b. spillway flows: 4.8 feet depth of flow within the spillway

c. frequency of observation: every 30 minutes

8. For a newly conskucted stnrcture, provide certification from a Professional Engineer who has

inspected 1frs impounding structure during construction that, to the best of the engineer's judgmenq knowledge
and beliei the impounding structure and all appurtenances have been constnrcted in conformance with the plans,

specifications and drawings submitted to the Department of Conservation and Recreation

OPERATION AND MAINTENANCE PERMIT APPLICATION

OPERATION AND MAINTENANCE SCHEDULES
CERTIFICATION BY OWNER

I hereby certiry that the operation and maintenance plans and schedules provided herewith will be adhered to during
the life of the project except in cases of unanticipated emergency requiring departure therefrom in order to mitigate
hazards to life and properly, at which time my engineer and the Department of Conservation and Recreation will be

notified.

Signed:

This / s-
day of A,*- ,2006.

CERTIFICATE BY OWNER'S ENGINEER

I hereby certiff that the information provided in this form has been examined by me and found in my professional
judgment to be bn and maintenance considerations for this dam.

Signed: Virginia Number: 033586

This 4ft day ofMay,2006.

Remarls: None

Please fill out and mail this form to:
Department of Conservation and Recreation
Division of Dam Safety
203 Governor Street
Richmond, Virginia 23219 -209 4

(DCR r99-0ee) (r2t0r)
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057\ 259-1460

E-M.qIL: stormwater@james,city,va,us

Faxt (757)259-5833o

November 16,2009

Mr. Steve Snell
Department of Conservation and Recreation
Dam Safety and Floodplain Management
203 Governor Street, Suite 210
Richmond, V A 23219 -2094

RE: Annual Inspection Reports for James City County Dams

Dear Mr. Snell:

Attached are Arurual Inspection Reports for two dams owned by James City County. The two
dams are the Eastern Pond Dam at Warhill District Park (PC105),InventoryNumber 09529;
and the Western Pond Dam at Warhill District Park (PCl06), Inventory Number 09528.

You can contact me at 757-259-1442 if you have any questions about the reports or need
additional information.

Sincerely,

AX*"1-
Darryl E. Cook, P.E.
County Engineer
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ANNUAL INSPECTION REPORT FOR VIRGINIA REGULATED IMPOUNDING STRUCTURES
Reference: Inqtoundine Structures Rezulations. 4VAC 50-20-10 et seq.. includine 4VAC 50-20-105, Vireinia Soil and lVater Conservation Board

hfn
I.JLT(
tment of Conserwtion & Recrearion

Date Prepafedl November to, zoog

Prepared By: panytcook

Ownerts Information
Name of Damr Western Pond Dam -Warhill District Park (PC105)

OWner's Name: James City County

Contaot Person (if
different from above): Darryl cook - Courily Engineer, James City County

Owter's Address: ?ETMcLawscircle*Suite'l,Williamsburg,Va 23185

Name of reservoir: Western Pond - Warhill Districi Park

Purpose of reservoir: Stormwater management, recreation

Telephone No.: (Residential)
Othermeansofcommunication: enlail-decook@ames+ity.va.us

Inventory Number: 09528

l,ocation-County/City: Jamescitycounty

HazardClassification: Low

(Business) 757-259-1442

Owner's Engineer
Name of Engineering Firm and Engineer:
Professional En gineer Vi rginia License Number:
Mailing Address:

Telephone No.: (Business)

Directions: Make note of all pertinent conditions and changes since the last inspection, or, if this is the first inspection, since
the frling of a design report

Date of This Inspection 11/101200e

Date of Last Inspection Unknown

1. EMBANKMENT
a. Anv alteration mado to the ombankmont? None

b. Erosion on embankment? No erosion found attime of insoection

c. Sottlement, misalignment or cracks in embankment? ' No seiltement found attime of inspec'tion

d. S N" 
"*prg. 

f.""d 
"t

time of inspection

2. UPSTREAMSLOPE
a. Woody vegetation discovered? Yes - three small trees on the left side of the dam at the water's edge near the emergency spillway.

b. Rodent burrows discovered? None observed at time of insoection.

c. Remedial work performed? No, but continue to perbrm routine maintenance (mowing, trash removal) at least twice per year.

3. INTAKE STRUCTURE
a. Deterioration ofconcrete? tto-spitlwaystructureisonly3yearsold.

b. Exposuro of rebar reinforcement? None

c. Is there a need to repair or replace the trash rack? No

d. Any problems with debris? none

e. Was the drawdown valve operated? N/A-there are no low level drains forthe dam.

(DCRIee-0e8) (0el08) Page I of4



.4. ABUTMENT CONTACTS
a. Any seepage? If so, estimate the flow rate and describe the location of the seep or damp areas (describe any turbidity and
observed color within the flow):

None observed at time of insoection.

5. EARTHEN EMERGENCY SPILLWAY
a. Obstructions to flow? If so, describe plans to correct: None observed attime of irspectbn.

b. Rodent burrows discovered? None observed at time of insDeclion.

c. Any deterioration in the approach or discharge channel? Non c- obsa,tv <zl

6. CONCRETE EFrcffiT SPILLWAY TT
a. Deterioration of concrete? None obsewed at time of inspection.

b. Exposed steel reinforcement? None observed at time of inspeclion.

c. Any leakage below concrete spillway? None observed attime of irspection.

d. Obstructions to flow? If so, lists plans to correct: None. "Note that the prirrcipal spillway consists of a pipe that outlets into a concrete flume.

7. DOWNSTREAM SLOPE
a. Woody vegetation discovered? None observed at time of inspection.

b. Rodent burrows discovered? None observed at time of insoection.

c. Are seopage drains flowing? Not able to observe - end of drains locaed beneath riprap and submerged in the plunge pool.

d. Any seepage or wet areas? None observed al time of inspection.

8. OUTLET PIPE
a. Any water flowing outside of dischargo pipe through the
Impounding Strucfure? None observed at time of inspection.

b. Describe any deflecfion or damage to the pipe: None observed at time of impection.

9. STILLING BASIN
a. Deterioration ofconcretg struatures? Noneobservedattimeofinspection.

b. Exposure of rebar reinforcgment? None observed attime of inspection.

c. Deterioration ofthebasin slopes? Noneobservedattimeofinspectbn.

d. Repairs made? None observed at time of rlspection.

o. Anv obstruction to flow? None observed attime of insoection.

10. GATES
a. Gato malfunctions or repairs? There are no gates or loar level drains for this dam.

b. Corrosion or damage? N/A

c. Were any gates operated? If so, how often and to what extreme? N/A

11. RESERVOIR/WATERSHED
a. New developments upstream of dam? None since improvements were made to the dam in 2006.

b. Slides or erosion of lake banks around the rim? None obeerved attime of inspection.

c. General comments to includo silt, algae or other influence factors: The reservoir is in good condition with no trash or debris - has g@d water darity.

@cRlee-Oe8) (0el08) Page2 of 4



12. INSTRUMENTS
a. List all instruments
b. Any readings of instruments? Nt/A

c. Any installatiqr of new instruments? None

13. DOWNSTREAIVT/IIAZARD ISSUES
a. New development in downstream inundation zone?

that is directly upstream of another impoundment.

No - downsheam area b a wooded floodplain

b.

c.

d.

Note the maximum storm water discharge or peak;
Was general maintenance performed on dam? If so, when? Yes - based on the conditbn of the dam, it receives maintenance severaltime a year.
Lis tactionsthatneedtobeaccomplishedbeforethenextinspection: Thedamembankmentneedstobemo\,vedaueasttwicepery""r. Tn"

princiPal and emergency sPillways need to be kept free of trash ard debris. Three small trees (6 - '10 feet tall) at the waterline near the emergency need lo be removed

14. OVERALL EVAULATION OF' IMPOUNDING STRUCTURE ANDAPPURTENANCES

(Check one) ffi nxcelLENT I coon I eoon

Genefal Comments: 
-The 

dam is genenally in excellent condition with good vegetation and no signs of erosion or seepage. The dam was altered about three years ago
(2006) to meet dam safety requirements. The dam has received regulat routine maintenanoe sinoe that time and it will continue to do so given it location in 

" ffiffi

Recommendations
The dam embankment needs to be mowed at least twice per year. The principal and emergency spillways need to be kept free of tnash and debris.
rhree small trees (6 - 10 feet tall) at the waterline near the emergency need to be removed.

(DCRlee-0e8) (0e/0s) Page 3 of4



CERTIFICATION BY OWNER'S ENGINEER (required only when an inspection by an engineer is required)

I hereby certify that the information provided in this report has been examined by me and found to be true and correct in my
professi onal judgm ent.

Virginia Number:

This day of

Engineer's V rginia Seal :

CERTIF'ICATION BY OWNER

I hereby certify that tlre inforrnation provided in this report has been examined by me.

,20

Engineor's Signature

signed: '/ ' L Z(orL DAn*y. t.(-,ok
Owner's Signature PrintName

.t
This /C,m dayof Nou.r,-rb Cr .20 n_

Mail the executed form to the appropriate
Deparftnent of Conservation and Recreation

Division of Dam Saf"ty and Ftoodplain Management
Regional Engineer

(DCRlee-Oe8) (0el08) Page 4 of 4
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ANNUAL INSPECTION REPORT FOR VIRGINIA REGULATED IMPOUNDING STRUCTURES
Reference: Imroundins Structures Resulations, 4VAC 50-20-10 et seq., including 4VAC 50-20-105, Virginia Soil and Water Conserva{on ESq4

Owner's Information
Namo of Dam: western Pmd Dam - Warhi[ District Park (Pc105) Inventory Number: 09528

Owner's Name: James crty county l,ocaticn-County/City: James citv counv

Contact Person (if
different from abov€): Darryl cmk - county Enginer, James eity county

Owner'sAddress: 2STMcLarecirde,suite l,Williamsbu.g,Va 23185 HazardClassification: Lil
Name of reservoir: westsn Pmd - warhill Dbtri€i Pdk

Purpose of reservoir: Stormater mamgerent, rsreation

Telephono No.: (Residential) (Businoss) 757-2s9-1442

Other means of communication: emil -dmk@jarexity,w.re

Owner's Engineer
Name of Engineering Firm and Enginoer:
Professional Engineer Virginia License Numbor:
MailineAddress:

DCR
trneni o[Conservrtion & Re€reation

Date Prepared: NoEmber 10,2ooe

Prepared By: Darrytc@k

Telephone No.: (Business)

Directions: Make note of all pertinent conditions and changes since flre last inspection, or, if this is the lirst inspection, since

the filing of a deign report
Date of This lnspection 't1t1at20og

Date of Last InsPection unknown

I. EMBANKMENT
a. Any altoration made to the ombankment? None

b. Erosion on ernbankment? Noerebnfoundattimeof inspson

c. Sottlomont, misalignment or cracks in ernbankment? No sttimentlound aitlme of irepstion

d. s Nospagefoundat

time of imostion

2. UPSTREAMSLOPE
a. Woody vegetation discovored? Ye - thre matl tres on the ld side of the dam at the wate/s edge n€r the emsgency spillway'

b. Rodentburrowsdiscovered? Noneobstredattimeofinsp€t'on,

c. Remedial work performod? No, but ordinue to perbm rcutine maintemne (mowing, trash remowl) at l€st twbe Per year

3. INTAKESTRUCTURE
a. Deteriorationofconcrete? No-spillwaysiruciureisonly3teasold.

b. Exoosureofrebarreinforcement? None

c. Is there a need to ropair or replaoo fho trash rack? No

d. Any problems with debris? ttone

e. Was the drawdown valve ooerated? N/A - there are no bw lewl dEire for the dam.

(DCRl9e-0e8) (0e/08) Page I of4



4. ABUTMENT CONTACTS
a. Any seepage? If so, estimate the flow rate and describe the location of tho seep or damp areas (doscribe any turbidity and

observed color within the flow):
None obsded attime of iED6tbn.

EARTHEN EMERGENCY SPLLWAY
a. Obstructions to flow? Ifso, describe plans to oorreot: None obsrved at time of irepstbn.

b. Rodent burrows discovered? Nme obsewed at time d inspectbn.

c. Any deterioration in the approach or discharge channel?

6. CONCRETE EMERGENCY SPILLWAY
a. Dotorioration of concrete? Noneobsrved attimeof icpstion.

b. Exposed steel reinforcement? Nme obsfled attime of inspeciion.

c. Any leakage below concrete spill None obstred at time of icffitbn
d. Obstruotionstoflow? Ifso, lisbplanstocorrect None. "Notethatthep.imipatspillmyonsistsofapipethatornbtsinioa@deteflume.

7. DOWNSTREAMSLOPA
a. Woody vegetation discovered?
b. Rodent burrows discovered?
c. Are seepage drains flowing?
d. Any seepage or wet argas?

None obsrued at time of irD6lion.
None obswed at time of ireDe{bn.

Not abb to obsile - end sf dEiN tsated beHlh ripEp and sbrerged in the plunge pol.

None obsrued at lime of insostion.

8. OUTLETPIPE
a. Any water flowing outside of discharge pipe through the
Impormding Strucfure? I'lone obsryed at time of irepetbn.

b. Desoribe any deflection or damege to fhe pipe: None obsrved at time of iBpectbn-

9. STILLING BA,SIN
a" Deterioration of concrete structures? Noneobsrued attireof irepstion.

b. Exoosure of rebar reinforcernent? None ob*rued at time of inspstion.

c. Deterioratioqr of the basin slop€s? Noneoberued attime of impstbn.

d. Repairs made? None obsrued al time of irep*tbn.

e. Any obstruction to flow? None obsrved attime of inspstion.

10. GATES
a. Gate malfunotions or ropairs?
b. Corrosion or damaee? t'u'l

There are no gat6 or lw lqel dEins for thb dam.

c. Were any gates operated? If so, how often and to what extromo?

11. RESERVOIWWATERSHED
a. Now developments upskeam of dam? Nons dnc improvffients were made to the dam in 2006.

b. Slides or erosion of lake bmks around the rim? Nme obs*ed at time of inspectbn'

c. General comments to include silt, algae or other influence faclors: ttre rwir is in god ondition with m trash or debds - h8 gmd wder daity.

(DCRlee-0e8) (0e/08) Page 2 of4



1JZ. INSTRUMENTS
a. List all instruments Nrc
b. Any readings of iilstruments? NtA

c. Any installatior of new instruments? None

13. DOWNSTREA.M/IIAZARD ISSUNS
a. New development in dovinslream inundatim zone?

that is diretly upstream of another lmpoundmeni.

No - d(Iilnst€m aH b a wsoded floaddain

b. Noto the maximum stom wator discharge or peak elovatim during the provious year. unkwn
c, Was goneral maintenance performed on dam? If so, wheer? Yes - basd on the @ndition of the dam, it reiws mdnbnare swdtime a )€ar.

d. List actions that need to be accomplished before tho next inspection: The dam embankment needs to be miled at l€$ tovice per year. The

principalardereIgenqf spillwaysnedtobekeptlieeoftEsharddeb:is- Thresmalltc6(6-l0feettall)attl€waterlirenertl€eretgencynedtobeEmved-

14. OVERALL EVAULATION OF IMPOUI{DING STRUCTURE AND APPURTENANCES

(checkone) p nxcnlmNr ! cooo flroon

General Comments: The dsm is geneElly in ex€llent snditbn with g@d regetation and no signs of erosbn or wpage. The dam was altered about thre y€ars ago

(2fi16) !o m*t dam sfety requiremsts The dam has recived regular, nutine mainlenane sine that time and it will @ntinue io do $ gfuff it locatid in a @unty park.

Rooommendations:
Thedamembankmentn€dstobemwedatleasitfliceper!€ar. TheprincipalarderergencyspilhraysnedtobekeptfteeoftEsharddebrb.

Thre small trees (6 - 10 feet tall) at the watsline near the emergency need io be remored-

(DCRlee-0e8) (0e/08) Page 3 of4



W. Tayloe Murphy, Jr.
Secretary of Natural
Resources

August 8, 2005 NOlSl^lCl
lt/lNlrllNoul Nl

i";,.; I I 9nV

crl^ll3ld

COMMTONWEA LTH @/ VnRGnNnA
DEPARTMENT OF CONSERVATION AND RECREATION

203 Governor Street, Suite 206

Richmond, Virginia 23219-2010

Phone: (804) 371-6095 Fax: (804) 786-1798

James City County
101 Mounts Bay Road
Williamsburg,VA23lST

RE: Westem Pond Darn" InventoryNo. 09528

Dear Sir or Madam:

The Alteration Permit Application for Western Pond Darq Inventory No. 09528 and the required
supporting documents have been reviewed for compliance with the provisions of the Code of Virginia,
Dam Safety Act, (Section I 0. I -604 et. seq.) and the regulations promulgated by the Virginia Soil and
Water Conservation Board (Board). Based on this information, on July 21, 2005 the Board issued a two
year (7 l2ll05-7 l3ll07) Alteration Permit. The Permit and other pertinent data are enclosed.

The referenced Alteration Permit only authorizes the dam alteration parameters contained in the plans
and specifications dated June 28, 2005, prepared by Michael Claud, P.E. #033586. All other permits and/or
licenses required by the federal, state or local governments are the responsibility of the owner. The
Alteration Permit also requires that an engineer ensure there are sufficient on-site inspections during
alteration activities and be able to certify that alteration conforms to the plans and specifications submitted
and approved by the Board. Inspections are to be under the direction ofa licensed, professional engineer for
all critical alteration work (e.g. placement of earth fill, forming for concrete, pouring of concrete, etc.). Any
needed changes to the Board approved plans and specifications during alteration are to be made under the
engineer of record and submitted to the Departrnent of Conservation and Recreation for review and
approval by this office in advance ofalteration activrty.

Please direct all questions and plan and specification reviews/approvals to Robert E. Cooper, P.E.,
Dam Safety Engineer, Department of Conservation and Recreation, Dam Safety and Floodplain
Management, 203 Governor Street, Suite 206, Richmond, YA23219, telephone 804-786-1359,
robert.cooper@dcr.virginia. gov.

Director, Dam Safety & Floodplain Management

Enclosures:

CC: James M. Robinson, P.E., Dam Safety Program Manager
Robert E. Cooper, P.E.

State Parks ' SoiI and Water Conservation . Naturql Heritage . Outdoor Recreation Planning
Chesapeake Bay Local Assistunce . Dam Safety and Floodplain Management . Land Conservqtion

Joseph H. Maroon
Director



DATA SHEET - ALTERATION PERMIT
Department of Conservation & Recreation

Division of Dam Safety and Floodplain Management
203 Governor Street, Suite 206

Richmond,V A23219

Operation and Maintenance Plans & Schedule by: N/A

Design Report by: Timmons Group/lVlicheal Claud VA PE #033586

Emergency Action Plan filed with:
( ) Virginia Dept. of EmergencyManagement
( ) Local Coordinator of Emergency Services City/County:

Application Reviewed and Recommended for Two Year Alteration Permit(712112005-713112007). The
permit is being issued to improve the principal and emergency spillway capacities, raise the dam height,
and clear and re-grade dam embankment. This construction is being performed because of development
occurring upstream of this facility.

Date: July 20,2005

Concurrence w

By:

Name of Dam: Western Pond Inventory Number: 09528

Location: Trib. To Longhill Swamp Creek City/County: JAMES CITY COUNTY

Owner: James City County
Address: 101 Mounts Bay Road
CitylT ovn/Zip : Williamsburg VA 231 87

Designed by:

Constructed by:

Year Constructed (Modified) :

Tlpe of Dam: Earth Purpose: Stormwater Management

Type of Watershed: Forested

Total Height (Ft.): 15 Elevation: 6l

Normal Pool Height (Ft.): 12 Elevation: 58

Maximum Capacity (Acre Ft.): 67 Manimum Area (Acres): 9

Normal Capacity (Acre Ft.): 45 Normal Area (Acres): 7.2

Size Classification: Small Hazar d Classifi cation: III
Required Spillway Design Flood: 100 YR Available Spillway Design Flood: 100 YR

Type of Spillway: Grass Q,{ote if Section 130):

F6r7riiig, Director Date: hl,



COIV{A,IONWEATIH Of WRGINIA
DEPARTMENT OF CONSERVATION AN-D RECREATION

DIVISION OF DAM SAFETY
VIRGINIA SOIL AND WATER CONSERVATION BOARD

DAM SAFETY PROGRAM
ALTERATION PERMIT NUMBER 09528

This permit entitles James City County to alter Western Pond Dam in James City

County pursuant to the provisions of the Dam Safety Act (Section 10.1-604 et seq., Code

of Virginia) and the Virginia Soil and Water Conservation Board (Board) Regulations

promulgated thereunder and other requirements of the Board.

The permit is issued to make the improvements listed on the Alteration Permit

datasheet dated July 20, 2005 and is effective July 21,2005 and expires July 31, 2007.

rbtary, Virginia Soil and

ater Conservation Board



Page I ofl

Scott Thomas

From: Andrew Gould [Andrew.Gould@timmons.com]

Sent: Thursday, September 28, 2006 1:36 PM

To: Wayland Bass; Scott Thomas

Cc: Andy Curtis; RNice@GNiceandSons.com; Mike Claud

Subject: West Pond Dam Spillay Modifications

Attachments: 2400_001 . pdf

Wayland and Scott - Here is a concept sketch for modifications to the outfall channel for the west pond dam.

I have not attached any calculations yet - | need to take a few measurements of the as-built condition before I am
comfortable providing supporting calculations. I plan on taking the necessary field measurements either before or
after our team meeting on Monday. I will finalize the design once I have the additional information.

Please call me or e-mail me if you have any questions. I will be attending the team meeting on Monday if you
would like to discuss further then.

Thanks

Drew

HY.ly.g.lI:"gffiy,r
Drew Gould, P.E.
1001 Boulders Parkway
Suite 300
Richmond, VA 23225
Tel: 804,20O.64t2
Fax: 804.560.1438
Cell: 804.334.9284
E-mail : andrew.gould@timmons.com
www.timmons.com

From: dt-canon fmailto:dt-canon]
Sent: Thursday, September 28,2006 1rt6 PM

To: Andrew Gould
Subject: Attached Image

t0t3t2006
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Scott Thomas

From: Mike Claud [Mike.Claud@timmons.com]

Sent: Thursday,October12,200610:26AM

To: Wayland Bass

Cc: Scott Thomas; Andrew Gould

Subject: Western Pond Dam Spillway Modifications

Attachments: 2497_001 . pdf

Wayland,

Attached is a copy of our calculations for the Western Pond Dam outfall spillway. The cross section
analysis was based on field spot shots taken of the concrete channel (the graphic shows the approximate
cross section locations). We routed the full 1O0-year flows through these 2 cross sections in order to take
a conservative look at the channel capacity. The results indicate the proposed wall extensions should
provide plenty of freeboard during storm events. We also routed the storm flow measurement
information provided by the County. A copy of this routing is included with the attachment. The routing
indicated the storm event was close to what was originally calculated for the 1O0-year storm event. We
cannot account for why this storm event did not reach a level to engage the emergency spillway. It is
possible there is more storage capacity within the pond than originally calculated from the County GIS
data. Please keep in mind that this storm event occurred over a longer duration than what is typically
used in hydrologic models.

We are working with the contractor to get the spillway modifications completed. Please feel free to
contact either Drew or I if you have any questions or need any additional information.

thanks,
Michael L. Claud, P.E.

Ii"T,*.-o^Tf,,9"Tg-:P"",.,
l00l Boulders Parkway, Suite 300
Richm ond, Y ir ginia 23225
Phone: (804) 200-6413
Fax: (804) 560-1438
Email: mike.claud@timmons.com
Web: www.timmons.com

t01t212006



W. Tayloe Murphy, Jr.
Secretary of Natural
Resources

COMMTONWE ALTH @f VnRqnNnA
DEPARTMENT OF CONSERVATION AND RECREATION

203 Governor Street, Suite 206

Richmond, Virginia 23219-2010

Phone: (804) 371-6095 Fax: (804) 786-1798

August 12,2005

James City County
101 Mounts Bay Road
Williamsburg, VA 23187

RE: Western Pond Dam, Inventory Number 09528

Dear Sir or Madam:

The Operation and Maintenance Certificate Application for Western Pond Dam, Inventory
Number 09528 and the required supporting documents have been reviewed for compliance with
the provisions of the Code of Virginia, Dam Safety Act, (Section 10.1-604 et. seq.) and the
regulations promulgated by the Virginia Soil and Water Conservation Board (Board). Based on
this information, on July 21,2005 the Board issued a two year (7/21105 -7131/07) Conditional
Class III Operation and Maintenance Certificate. The Certificate and other pertinent data arc
enclosed.

The Dam Safety Act requires dam owners to maintain their dam in a condition to prevent
unreasonable threats to life and property ofothers. The classification ofyour dam and the
Certificate issued were based on the current known downstream hazardpotential from upstream
characteristics, a re-inspection/inventory/as-builtteport, operation and maintenance plan,
inspection schedule and an emergency action plan. The Board issued a Conditional Operation and

Maintenance Certificate because your dam does not meet the requirements of the Dam Safety Act
and the Board's Regulations. The conditions that must be corrected to qualify for a Regular
Operation and Maintenance Certificate are listed on the Data Sheet dated JuJy 20,2005.

Please direct your questions and documentation on the corrective measure taken to Robert E.

Cooper, P.E., Dam Safety Engineer, Department of Conservation and Recreation, Dam Safety
and Floodplain Management, 203 Governor Street, Suite 206, Richmond, VA23219, telephone
804-786- 1 3 59, robert.cooper@dcr.virginia. gov.

Dam Safety & Floodplain Director

Enclosures:

CC: Members, Virginia Soil and Water Conservation Board
James M. Robinson, P. E., Dam Safety Program Manager
Robert E. Cooper, P. E.

State Pqrks ' Soil and Water Conservqtion . Natural Heritage . Outdoor Recreation Planning
Chesapeake Bay Local Assistance . Dam Safety and Floodplain Management . Land Conservation

Joseph H. Maroon
Director



COI/ft IONWEALIH of WRGINIA
DEPARTMENT OF CONSERVATION AND RECREATION

DIWSION OF DAM SAFETY
VIRGINIA SOIL AND WATER CONSERVATION BOARD

DAM SAF'ETY CERTIT'ICATE
CONDITIONAL

CLASS III OPERATION & MAINTENANCE CERTIT'ICATE NUMBER 09528

James City County, owner of Westem Pond Dam in James City County, is entitled to

operate and maintain this dam pursuant to the provisions of the Dam Safety Act (Section 10.1-

604 et seq., Code of Virginia) and Regulations promulgated thereunder.

This Conditional Operation and Maintenance Certificate is issued because the dam does

not satisfy the current Regulations. The conditions that must be corrected to qualify for a Regular

Operation and Mainten ance Certrfrcate are listed on the Data Sheet dated July 20, 2005 .

This certificate is for a term of two years, effective July 21, 2005 and expires July 3 1,

2007.The Certificate may be renewed in accordance g 4VAC50-20-150 C of the Virginia

Impounding Regulations.

, Virginia Soil and Water



DATA SHEET. OPERATION AI\D MAINTENANCE CERTIFICATE
Department of Conservation & Recreation

Division of Dam Safety and Floodplain Management
203 Governor Street, Suite 206

Richmond,VA23219

Operation and Maintenance Plans & Schedule by: Timmons Group/Micheal Claud VA PE #033586

( ) Reinspection or (X) Inventory Report by : Timmons Group/lVlicheal Claud VA PE #033586

Emergency Action Plan filed with:
(X) Virginia Dept. of EmergencyManagement
(X) Local Coordinator of Emergency Services City/County: JAMES CITY COUNTY

Application Reviewed and Recommended for Two year Conditional Operation and Maintenance Certificate
(7t2u20os-7t3u07)

If Conditional Certificate, the conditions are: Presently the spillway is capable of passing the SDR
but does not provide any freeboard and trees are located on and within 25' of the dam. The dam is

simultaneously being issued an alteration permit that will address these issues along with upgrades to the

Date: July 20,2005

Name of Dam: Western Pond InventoryNumber: 09528

Location: Trib. To Longhill Swamp Creek CitylCotnty: JAMES CITY COUNTY

Owner: James City County
Address: 101 Mounts Bay Road
CitylT own/Zip : Williamsburg V A 23187

Designed by:

Constructed by:

Year Constructed (Modified):

Type of Dam: Earth Purpose: Stormwater Management

Drainage Area (Sq. Mi.): 0.154 Type of Watershed: Forested

Total Height (Ft.): 15 Elevation: 61

Normal Pool Height (Ft.): 12 Elevation: 58

Maximum Capacity (Acre Ft.): 67 Maximum Area (Acres): 9

Normal Capacity (Acre Ft.): 45 Normal Area (Acres): 7.2

Size Classification: Small Hazard Classifi cation: III

Required Spillway Design Flood: 100 YR Available SpillwayDesign Flood: 100 YR

Tlpe of Spillway: Grass Qtlote if Section 130):

Date: %"/,



/c lof

Joseph H. Maroon
Director

W. Tayloe Muqphy, Jr.
Secrctary of Natural
Resources

iro{sr Kl

9002 I t 9nv

cr]At131U

Diiector, Dam Safety & Floodplain Management

Encf1111,

CC: James M. Robinso4 P.E., Dam Safety ProgramManager
Robert E, Cooper, P.E.

State Parks ' Soil and Water Consematlon . Natural Heritage . Outdoor Recreation Planning
Chesapeake Bay LocatAssistance . Dam Safery and Ftaodptain Manogemenl. I-and Conscmatian

DEPARTMENT OT CONSERVATION AND RECREATION

COMMONWEA I:rH of VIRQINIA

203 Governor Street, Suite 206

Richmond, Virginia 23219-2OlO

Phone: (804) 3?l-6095 Faxr (8M) 78Gl7g8.;
August 8,2005 

i

James City County
101 Mormts Bay Road
il'ilii.{i_ ?i'ii""z 

i

RE: Western Pond Dam, Inventory No. 09528

Dear Sir or Madanu

The AlterationPermit Application for Western Pond DanU Inventory No. 09528 and the required

ltrppojting 
documents 

Fu9_b:t1^t_.niewed for corrpliance with the prwisions of the Code of Virginia,

lyq SlFty Act, (Section 1_0:l-60^4 et. seq.) and the regulations promulgated by the Virginia Soil and
Water Conservation Board (Board). Based on this infomation, on July 21, 2005 the Board issued a two
yeer (7121105-7/31/0?) Alteration Pffnit. The Permit and otherpertinent data are enclosed.

- 
The referenced Alteration Permit only authorizes the dam alteration parameters contained in the plans

and specifications dated June 28, 2005, prepared by Michael Claud, P.E. #033586. All other permits and/or
liccnses required by the federal, state or local governments are the responsibility of the owner. The
Alteration Permit also requires that an engineer ennue there are sufficient on-site inspections dwing
altcration activities and be able to certi$ that alteration conforms to the plans and specifications submitted
and approved by the Board. Inspections are to be under the direction ofi licensed, professional engineer for
all critical alteration work (e.g. placement of earth fill, forming for concrete, pouring of concrete, *.).a"V
neefed changes t9 the Board approved plans and specifications during alteration are to be made under the
engineer of record and submitted to the Deparlrent of Conservation and Recreation for reyiew and
approval by this office in advance ofalteration activity.

_ Pl.ry direct all questions and plan and specification reviews/approvals to Robert E. Cooper, P.E.,
Dam Safety Engineer, Departnent of Conservation and Recreation, Dam Safety and Floodplain
Management 203 Governor steet, Suite 206, Richmond, vA232lg,telephone 804-786-1359,
robert. cooper@dcr. virginia. gov.



DATA.SmET : ALTEBATTqN PpRndrT
Department of Conservadon & Recreatlol

Division of Drmsafety and Floodpl{n Managemcnt
203 Governor StreeT Suite 206

Richmond rV A23219

Operation and Maintenance Plans & Schedule by: N/A

Design Report by: Timmons Group/lllicheal Claud VA PE #033586

EmergencyAction Plan filed with:
( ) Virgnia Dept. ofEmergencyManageurent
( ) Iocal Coordinator of Emergency Services

Application Reviewed and Recommended for Two Year Alterafion Permlt Ql2ll2005-7l3li2007\The
permit is being issued to improve the principal and emergency spittway capacities, raise the dam helght,
and clear and re-grade dam embankment Thls constructlon is being per{ormed because of development
occurring upstream of this facility.

City/County:

rfc

By:

conditions are:

Concunencewith

Date: July 20r 2005

By:

Name ofDam: Western Pond InventoryNumber: 09528

Location: Trib. To Longhill Swamp Creek City/County: JAIVIE$ CITY COUNTY

Owner: James City County
Address: 101 Mounts Bay Road
CitylTo\4' .r/Zip : Williamsburg VA ?3187

Designed by:

Constructed by:

Year Construeted (Modified):

Tlpe of Dam: Earth Purpose: Stormwater Management

Type of Watershed: Forested

Total Height @.): 15 Elevation: 61

Normal Pool Height (Ft.): 12 Elevation: 58

Ma:<imum Capacity (Acre Ft.): 67 Maximum Area (Acres): 9

Normal Capacity (Acre Ft.): 45 Normal Area (Aores): 7.2

Size Classification: Small Hazard Classifi cation: III
Required Spillway Design Flood: 100 YR Available SpillwayDesign Flood: 100 YR

Type of Spillway: Grass (Note if Section 130):

! PE VA #0402025273

Pr/
Date: /r/{





W. Tayloe Murphy, Jr.
Secretary of Natural
Resources

COMMOI{WEA WH of VxR qxNnA
DEPARTMENT OF CONSERVATION AND RECREATION

203 Governor Street. Suite 206

Richmond, Virginia 23219-2OL0

Phone: (804) 371-6095 Fax: (804) 786-1798

August 12,2045

James City County
101 Mounts Bay Road
Williamsburg, VA 23187

RE: Western Pond Dam, lnventory Number 09528

Dear Sir orMadam:

The Operation and Maintenance Certificate Application for Westem Pond Danq Inventory
Number 09528 and the required supporting documents have been reviewed for compliance with
the provisions of the Code of Virginia, Dam Safety Act, (Section 10.1-604 et. seq.) and the
regulations promulgated by the Virginia Soil and Water Conservation Board (Board). Based on
this information, on lvly 21,2005 the Board issued a two year (7/21/05 -7/31/07) Conditional
Class Itr Operation and Maintenance Certificate. The Certificate and other pertinent dataarc
enclosed.

The Dam Safety Act requires dam owners to maintain their dam in a condition to prevent
unreasonable threats to life and property ofothers. The classification ofyour dam and the
Certificate issued were based on the current known downstream hazard potential from upstream
characteristics, a re-inspection/inventory/as-built report, operation and maintenance plan,
inspection schedule and an emergency action plan. The Board issued a Conditional Operation and
Maintenance Certificate because your dam does not meet the requirements of the Dam Safety Act
and the Board's Regulations. The conditions that must be corrected to qualiSr for a Regular
Operation and Maintenance Certificate are listed on the Data Sheet dated July 20, 2005.

Please direct your questions and documentation on the corrective measure taken to Robert E.
Cooper, P.E., Dam Safety Engineer, Department of Conservafion and Recreation, Dam Safety
and Floodplain Management,203 Govemor Sheet, Suite 206, Richmond, VA23219, telephone
804-786-1 359, robert.cooper@dcr.virginia.gov.

gement Director

Enclosures:

CC: Members, Virginia Soil and Water Conservation Board
James M. Robinson, P. E., Dam Safety Program Manager
Robert E. Cooper, P. E.

State Parks ' Soil and Water Consematian . Natural Herttuge . Outdoor Recreation Plnnning
Chesapeake Bay LocalAssistance . Dam Safety and Floodplain Management. Land Consemation

Joseph H. Maroon
Director

Dam Safety & Floodplain



COMMONWEALTH of WRGINIA
DEPARTMENT OF CONSERVATION AND RECREATION

DIWSION OF DAI,I SAFETY
VIRGINIA SOILAND WATER CONSERVATION BOARD

DAM SAFETY CERTIFICATE
CONDITIONAL

CLASS III OPERATION & MAINTENANCE CERTIFICATE I\UMBER 09528

James City County, ow:ner of Westem Pond Dam in James City County, is entitled to

operateandmaintainthisdampursuanttotheprovisionsoftheDamsafetyAct(Section 10.1-

604 et seq., Code of Virginia) and Regulations promulgated thereunder.

This Conditional Operation and Maintenance Certificate is issued because the dam does

not satisfu the current Regulations. The conditions that must be corrected to qualiff for a Regular

Operation and Maintenance Certificate are listed on the Data Sheet dated July 20,2005.

This certificate is for a term of two years, effective July 2I, 2A05 and expires July 3 1 ,

2007. The Certificate may be renewed in accordance $ 4VAC50-20-150 C of the Virginia

, Virginia Soil and Water



DATA SIIEET. OPERATION AI\D MAINTENANCE CERTIFICATE
Department of Consenation & Recreation

Division of Dam Safety and Floodplain Management
203 Governor Street, Suite 206

Richmond,V A23219

Operation and Maintenance Plans & Schedule by: Timmons GroupllVlicheal Claud VA PE #033586

( ) Reinspection or (X) Inventory Report by : Timmons Group/lVlicheal Claud VA PE #033586

Emergency Action Plan filed with:
(X) Virginia Dept. of EmergencyManagement
(X) Local Coordinator of Emergency Services City/County: JAMES CITY COUNTY

Application Reviewed and Recommended for Two year Conditional Operation and Maintenance Certificate
(7t2v200s-7t3uo7)

If Conditional Certificate, the conditions are: Presently the spillway is capable of passing the SDF
but does not provide any freeboard and trees are located on and within 25' of the dam. The dam is
simultaneously being issued an alteration permit that will address these issues along with upgrades to the

Date: July 2012005

Concurrence with the

Name of Dam: Western Pond Inventory Number: 09528

l.ocation: Trib. To Longhill Swamp Creek City/County: JAMES CITY COUNTY

Owner: James City County
Address: 101 Mounts Bay Road
Cityf| own/Zip: Williamsburg VA 23 I 87

Designed by:

Constructed by:

Year Constructed (Modifi ed):

Tlpe ofDam: Earth Purpose: Stormwater Management

Drainage Area (Sq. Mi.): 0.154 Tlpe of Watershed: Forested

Total Height @t.): 15 Elevation: 61

Normal Pool Height (Ft.): 12 Elevation: 58

Ma:rimum Capacity (Acre Ft.): 67 Mar<imum Area (Acres): 9

Normal Capacity (Acre Ft.): 45 Normal Area (Acres): 7.2

Size Classification: Small Hazard Classifi cation: III

Required SpillwayDesign Flood: 100 YR Available SpillwayDesign Flood: 100 YR

Type of Spillway: Grass (Note if Section 130):

By: Date: %/,
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Respectfully,

Thomas Lawrence. PE

Wednesday, September 28, 2005
George Nice & Sons, lnc.
143 Skimino Road
Williamsburg, VA 23188
Yoz: (757) 565-2885
Fax: (757) 565-1526

Re: Americast Job D7079
Warhill Site
James City Co., VA
Str: RCB-4x4

ATTN:

LOz 07

Accompanying are submittal details for the above project (see Document List).
Please return one copy each with the engineer's comments or approval.

Please verify locations, directions and elevations. lf needed, adjustments to meet field conditions
to be performed in field, by others.

We understand that the 7'x 7' SWM lnleUOutfall Box will be cast in place, by others. We intend to
provide 6"+ of exposed steel to facilitate the connection to the ClP.

Americast
tlawre nce @ ArnericastU SA " Com



Page 2
Wednesday, September 28, 2005
Americast Job D7079

t Warhill Site

Document List

Drawinqs:

PD RCB Project Data
Double 4'x4' RCB.

LO Layout Detail
36' Single 4'x4' RCB with 0" Skew and Precast Wing Walls.

Std Standard Section Detail
Single 4'x4'.

Pc 1 Outlet Detail
Single 4'x4' RCB with 0" Skew and Precast Parapet.

Pc 5 Inlet Detail
Single 4'x4' RCB with 0" Skew and Exposed Steel.

HW-ES RCB Headwall and End Section Details.

Curtain Cast In Place Curtain Wall.

BWW-L 4' Rise RCB Wing Wall
2:1 Slope, Type l, 45"L Wing Angle.

BWW-R 4' Rise RCB Wing Wall
2:1 Slope, Type l, 45"R Wing Angle.

BWW RS RCB Wing Wall
Reinforcement Section.

RS RCB Reinforcement Section
Single 4'x4'VDOT-ASTM C1433 Alt-l for 2'-5' Fill.

RCB Reinforcement Detail
Single 4'x4'VDOT-ASTM C1433 Alt-l for 2'-5' Fill.

RD

Calculations:

S0404V205 Single 4'x4' RCB VDOT-ASTM 1433 Alt-l for 2'-5' Ftll

BWW-21 -4'-45" RCB Wing Wall Design 2.1 Type I 45" Wing Angle.



Weights

Pc 1: 1 1 ,7OA LB"
3 Stds: I6,000 LBs/Eo

Pc 5: 1 1,800 LBs

Pc LW1: 7,100 LBs

Pc RW1: 7,100 LBs

Concrete Volumes
Pc 1: 2.691 CY RCB + 0.198 HW

3 Stds: 3.951 CY/Eo

Pc 5: 2.896 CY RCB

I Pc LW1 : 1.74J Cy

Pc RW'l : 1.71J CY

HANDLTNG TNFOBMATTON

AMTRICAST WILL FURNISH ONLY THE ITEMS LISTED BELOW FOR
HANDLING AND ASSEMBLY OF THE PRECAST COMPONENTS. THESE
ITEMS MUST BE R TURNED OR AN INVOICE WILL BE ISSUED.

(8) 1-1/4" DOUBLE SWTVEL L|FT pLATES

(+) 1-1/4" x 2o" LONG coll RODS
(4) 1/2" x 4" x 4" PLATE WASHERS
(12) 1-1/4" COIL NUTS
(4) 1-1/4" x 12" LONG CO|L RODS
(2) 2 TON COME-A-LONGS

Morkinq Instructions

Stencil oll RCB Sections
with informotion listed
under STD Morking.

Use Woterproof Point.
Ploe lobel on inside &
outside of sidewoll.
The word 'TOP" sholl be
ploced on the inside top
surfoce.

STD Morking

GEORGE NICE & SONS

WARHILL SITE

JAMES CITY CO., VA

VDOT-ASTM C1433

4'x4' RCB ALT-I 2'-5' FILL

MANUFACTURE DATE

ASHLAND PLT PC

Shipping List - Piece Decriptions
Pc 'l: Precost Heodwoll Poropet x Bell End Section.

Pc 2: Stondord Section.
pc 3: Stondord Section. (2o) Lifthote plugs

Pc 4: Stondord Section.

Pc 5: Spigot x Exposed Steel End Section

LW1: BWtl/-21-4'-45'L RCB Wing Woll

RWl: BWW-21-4'-45'R RCB Winq Wotl

RCB Project Doto
Single 4'x4' RCB.

,ERilGMT"
A DMsloa ol VAIJEI ilOX, lnc.

Honisonburg Plonl Holltorn Plont Ashlond Plont
210 Stone Spring Rood P0 Box 120 11352 Vo prcost Rd

Hwrisonburg VA 22801 Holltorn, l{V 2542J Ashlond, VA 2J005
l-800-648-2278 t-800-648-4580 1-800-999-2278

For: G Nice
Dote By/chk

0riginol: 09-28-2005 TL

Job: Worhill Site
Jomes City Co., VA

Lost Rev:

Scole: 0f0" = 1'-0'

Str: RCB-4x4 lConiroci. D7079 Drw Num: PD



45'L
Wing Woll
Tvp

Single

Cost in ploce
Curtoin Woll
(sy otners)

Design Designotion S0404V205
RCB VDOT-ASTM C1433 Alt-l for

PLAN

0.50' Exposed Steel
for Connection to CIP

FLOW
lnv. In = 57.36'

Pcs

45R
RCB Wing

Tvp

LAY
lnv. Out = 57.00'

Note:

1) RCB joints to be sealed in accordance with project plans and state specifications.
1"x1' Closed Gell Neoprene attached to RCB tongue shoulder at plant unless noted.
All handling points must be sealed with elastomeric plugs andor non-shink grout.

2) Installation criteria to be in accordance with AASHTO Division ll Section 27
and state specifications. Bedding to be 6" aggregate minimum.
Install RCB sections bells ahead upstream unless noted.
Puff joints together to 112' average gap (-112', +114),314'max. gap.

3) Adjoining cast in place concrete (by others), if any, to be in accordance with
project plans and state specifications.

4) This drawing supplied only as a guide; adjustment to meetfield conditions must be
made, by others, as needed.

564' 

[3 

std @ 8.04',:24.12', 

1.'-

g N0.antr

"*ffi,ffils
oyout uetol

36' Sinole 4'x4' RCB with 0" Skew ond Precost Winq Wolls.
For: G N iceMERilGreT"

A DMiIM o( V lJ.Ef &O\ tna

nt Holltorn Plont Ashlond PlontHon'rsonburg Plont Holltorn Plont Ashlond Plont

210 Stone Spring Rood P0 Box 120 llJ52 Vo. Precost Rd

Honbonburg, VA 22801 Holltorn. W 25423 Ashlond, VA 23005

l-80F646-2278 t-800-618-4580 t-800-999-2278

Job. Worhill Site
Jomes City Co., VA

Drw Num: L0Sir: RCB-4x4 Coniroci: D7079



Upper Lifiholes may be reproduced in bottom slab for stripping.

I
96"

L

o_
oF

Top View Side - Elev

pc:

Desc:
Spec:

LL:
Wt:

RCB CY:

2thru4 (3 stds reqU)
S 4x4 Strandard Section
vDoT Att-t 2'-5' Fiil.
8.04'
16,000 LBs
3.951 CY

5000 psiminimum

End - Elev

Note:
1) Liftholes to be 1 12'A PVC for 1 1/4" Double Lift Plate Assembly. Lift Code "A"

2) Pulf Coils to be 1 114"A Threaded Coil Inserts for
1 il4"4 Threaded Rod and 1 1/4" Double Swivel Lift.

\-.r---l-l- -.:,-l

* nanzul

effi^"#

,1goi

ectton ue
Sino le 4'x4' RCB.

F., r.'.,'' G Nice,ERilGMT.
A DHdon ol VAlJff ilOX, lnc.

Honisonburg Plont Holltorn Plont Ashlond Plont

210 Stone Spring Rood P0 Box 120 11352 Vo. Precost Rd

Honisonburg, VA 22801 Holltown, W 2512J Ashlond, VA 23005

1-800-648-2278 t-800-618-4580 1-800-999-2278

Job: Worhill Site
Jomes City Co., VA 1f4" = 1'-0'

Controct: D7079 Drw Num: StdStr: RCB-4x4



Upper Liftholes may be reproduced in bottom slab for stripping.

67 3/4"

I

I

I

Duol KeyWoy
for Heodwoll

Heodwoll Detoils).

5, 2" Ctr

(see Top View

__t__
lTo

Bottom Slob

Pc:
Desc:
Spec:

LL:
Wt:

RGB CY:
Headwall:

Secondory Pour

'l

S-4x4 End Section
vDoT Att-l 2'-5' Fill.
5.64'
11,700 LBs
2.691 CY
0.198 CY

5000 psiminimumSingle KeyWoy
for Curtoin Woll

(see Heodwoll Detoils).

End - Elev

Note:
1) Lifiholes to be 1 112" O PVC for 1 1/4" Double Lift Plate Assembly. Lift Code'A".

2) Pulf Coifs to &'l 1A"A Threaded Coil Inserts for
t U4"A Threaded Rod and 1 1/4" Double SwivelLift.

3) See Headwall Details for Headwall Parapet Reinforcement.

4) Headwall Parapet to be Secondary Pour, 4000 psi minimum concrete.

5) Provide finished face with 2'Clr minimum. Outletto receive Bevelled Haunches.

r
I
I
I
L
I
I
I
I

\-r---l-l--r-P

12x12 Heodwoll,

uilet uetol
Sinqle 4'x4' RCB with 0' Skew ond Precost Pc ropet.

A D,vbba ol YAIIE| &9X, lnc.

t Ashlond PlontHonisonburg Plont Holltown Plont Ashlond Plont

210 Stone $ring Rood P0 Box 120 11J52 Vo. Precost Rd

Honisonburg, VA 22801 Holltown, W 25423 Ashlond, VA 23005

1-800-648-2278 1-800-648-4580 1-8m-999-2278

,ERilGrcT. For: G N ice

Job: Worhill Site
Jomes City Co., VA 1/4" = 1'-0"

Controci: D7079 Drw Num: Pc 1Str: RCB-4x4



Upper Liftholes may be reproduced in boftom slab for stripping.

f 
6" Exposed Steel

1--ffillii.l

,24",
l* t'o*l

-T22"

68 1/2"

I

I

I

7s" o-Coge OMin. F

Top View

End - Elev

Note:
1) Liftholes to be 1 1l2' A PVC for 1 1/4" Double Lift Plate Assembly.

2) Puff Coils to be 1 114'@ Threaded Coil Inserts for
1 U4'A Threaded Rod and 1 1/4" Double Swivel Lift.

3) Provide 6" exposed steel for connection to cast in place.

Side - Elev

Pc:
Desc:
Spec:

LL:
Wt:

RGB GY:
Headwall:

5
S-4x4 End Section
vDoT Att-t 2'-5' Fill.
5.74',
11,800 LBs
2.896 CY
0.000 cY

5000 psiminimum

Lift Code "A'

Wff3#
nlel uerol

Sinole 4'x4'RCB with 0'Skew and Exposed Steel.
Fnr''u' ' G NiceMERil^S:IMf#,."

nt Holltown Plont Ashlond PlontHonisonburg Plont Holltown Plont Ashlond Plont

210 Stone $ring Rood P0 Box 120 llJ52 Vo. Precost Rd

Honisonburg, VA 22801 Holltown, W 2542J Ashlond, VA 23005

1-800-648-2278 1-800-648-4580 1-800-999-2278

Job. Worhill Site
Jomes City Co., VA 1f4" = 1'-0"

Controct: D7079 Drw Num: Pc 5Str: RCB-4x4



3/4" Chomfer
(4) #4 Bors @ 6 1/4"x8"
Full Length Horizontol.

3/4"0 Coil Rod
@ 12" oc, Stoggered.) r

12"

l_
2"x2" Chomfer

Crown ond Sides,
Inlet End Only.

Bevelled
Inlet ond

Hounch,
Outlet

ToP
End.

Bottom,
Precast Headwall Parape!.

RCB Top SIab
End Treatment

t_l
]") r2) 3"x'l' Keywoy with

3/4" Coil lnsert @

Bottom Slab
12"oc

RCB
End Tneatment

Note:

1) Infet to receive Z'fl'Chamter (Crcwn and Sides).
Inlet and Ouflet to receive Bevelled Haunches (Iop and Bottom).
3/4' Chamfer at TopFrcnt edge of Precast Headwall Parapel

2) Precast Headwall Parapet to be mechanically connec{ed to RCB End Section using
3/4' Coil Rods, supplied and installed by Americast at plant.

3) Secondary pour concrete to be in accordance with project plans and strate specifications.
Material properties: fc = 4000 psi minimum concrete_

4) Precasl Headwall Parapet to matci extent and skew of Precast End Section.

5) Concrete Cover Over Reinforcement, CCOR = 2' minimum, unless noled.

grrLTIf O;

g NaoP.zwr

Wffi#
RCB Heodwoll ond fnd Section Detoils.

tnc

Honisonburg Plont Holltown Plont Ashlond Plont

210 Stone Spring Rood P0 Box 120 11J52 Vo. Precost Rd

F n.,rvr' G Nice
Dote By/chk

0riginol: 07-21-2A05 TL

iob: Worh
Jomes C

tl

ty
Site
Co., VA

Lost Rev:

Scole: 1f2" = 1'-0'
l-800-648-2278 l-800-648-4580 l-800-999-2276 Str: RCB-4x4 lControct: D7079 Drw Num: HW-[S



Wing Woll
Plostic or

to RCB End Section
rubber bocked butyl

be neotly seoled with stote
tope is recommended.

opproved seolont.joint to
odhesive

{
RCB WalI -l

Bockfill Foce

3/4"x12" Coil Rods
@ 12"oc, by others.

Tb/2

L,r"*l

3'x1' Keywoy with
3/4"0 Coil Inserts @ 12" oc.

Cost in ploce Curtoin Woll (by

Cuntain Wall at Wings
(Similor ot RCB Invert)

Note:

11314'Goil Rods to be supplied and installed in field, by others.

2) Cast in place @ncrete, by others, lo be in accordance with projec't plans and strate specificalions.
Matedal properties: fc = 4000 psi minimum concrete.

3) Cast in place curtain wall to extend 12'fom invert face of precast as shown
and be @ntinuous from wing tip to wing tip, with expansion jointrs as needed.

4) Concrete Cover Over Reinforcement, CCOR = 2'minimum, unless noted.

5) Wng Wall to RCB End Section joint to be neatly sealed with state approved sealant.
Plastic or rubber backed butyl adhesive tape is recommended.

I

Tb

-T

others).

k";;#
Cost In Ploce Curtoin Woll

2,l0 Stone Spring Rood P0 Box 120 11J52 Vo. Prcost
Honisonburg, VA 22801 Holltown, W 25423 Ashlond, VA 2J005

l-800-648-2278 l-800-648-4580 l-800-999-2278

}4MtrROGMT.iFtF A DMdon ol VAlltY &OX, lnc

Honisonburg Plont Holltown Plont Ashlond Plont

For: G Nice

Job: Worhill Site
Jomes City Co., VA lfz' = 1'-0"

Str: RCB-4x4 Controct: 07079 Drw Num: Curtoin



l: 1 1/a'a cOL INSERTS
(oPPOSm FACE) FoR
STRTPPTNC (CODE A)

x: 1 1/4'o UffiNG SLEEVE
(UFT FROM BACK FACE) FOR
H NDUNG (CoDE A)

1 1'-O"

10'-o" 12"-

8"

Note:
1) Liftholes to be 1 114' A PVG for 1 1/4' Double Lift Plate Assembly.

Uft from badr face or both faces for best balance. Lifi Code'A'.

2) Strip Coils to b 1 114'g Threaded Goil Inserts. Strip Code'A'.

3) See also Reinforcement Sec'tion detail BWW RS.
Reinforcement to be A615 Deformed Bars or A497 Deformed WWF.
Material properties: fc = 4 ksi, fo = 60 ksi.

qA4'Chamfer on TopFront edge.

5) Concrete Cover Orer Reinforcement, CCOR = 1.5" unless noted.
Tolerance on Concrete Cover Over Reinforcement to be -0, +1/2'.

-+
18" 4.6 ?26'
x 

-]L _weephole 
x

3"x1" Keywoy with
lnserts of 12"oc.

Elevation

Pc: LWi
Desc: Blli'T-21 -4' -45"L
Spec: VDOT

LL: na
Ult : 7, 1 00 LBs

VoI: 1 .743 CY

fiOMAS LAWRENtr

k;'"#
Woll

Wing Angle.
4' Rise RCB Wing

2:1 Slope, Type l, 45"L

Honhonburg Plont Holitown Plont Ashlond Plont

210 Stone Spring Rood P0 Box 120 11352 Vo. Precost Rd

Honisonburg, VA 22801 Holltorn, W 25423 Ashlond, VA 2J005

t-800-648-2278 l-80F648-4580 1-800-999-2278

MERilGreT,
A DMslu ol VAlJ.Ef ELox, tnL

nt Holitown Plont Ashlond Plont

Fnr''v'' G Nice

Job: Worhill Site
Jomes City Co., VA 1f4' = 1'-0"

Drw Num: 8WW-LStr: RCB-4x4 Controct: D7A79



)

K
5'

)

Note:
1) Lifrholes to be t 1A'APVCforr 1 114'Double Lift PlateAssembly.

Lift fiom back f-ace or both f;aces for best balance. Lift Code'A'.

2) Strip Goils to be 1 1A'A Threaded Coil Inserts. Slrip Code 'A'.

3) See also Reinforcement Section detail BWW RS.
Reinforcement to be A615 Deformed Bars or A497 Deformed \A/WF.
Matedal properties: fc = 4 ksi, ff = 60 ksi.

4)314'Chamfer on TopFmnt edge.

5) Concrete Cover Over Reinforcement, CCOR = 1.5" unless noted.
Toferance on Concrete Cover Over Reinforcement to be -O, +112'-

@-

PIan 8" Toe

'0ll

44" --l
3"x1" Keywoy witl
3/4"a Coil lnserts

18"
Heel

I
8" Stem

-T
+=

(ol
SN

x-
(ul
HA]

r 30"

T
T------rI L=J

ot 12"oc

1 1/4'6 COIL TNSERTS

'Posm FrcE) FoR
ilPPING (CODE A)

1 1/4'6 UFnNG SLEEVE
T FROM BACK FACE) FOR
\IDUNG (CODE A)

-9"

uto;

[,IAI' LAWRENCE 5;

tO0P'zWl -q

7.::T-:##

Pc: RWI
Desc: EIUII-21 -4' -45"R
Spec: V[DT

LL: na
Uft: 7,100 LBs

Vol: 1 .743 CY

bj
4' Rise RCB Wing Woll

2:1 Slope, Type 1,45'R Wing Angle.

Honisonburg Plont Holltown Plont Ashlond Plont

210 Stone Spring Rood P0 Box 120 11352 Vo. Precosl Rd

Honisonburg, VA 22801 Holltown, W 2542J Ashlond, VA 23005

r-800-648-2278 t-800-648-4580 1-8m-999-2278

F ..r.'v'' G Nice
Dote ey/cnu

0riginol: 09-28-2005 TL

Job: Worhill Site
Jomes City Co., VA

Lost Rev:

Scole: lf 4" = 1'-0'

Str: RCB-4x4 lControct D7079 Drw Num: BWW-R



Wing Woll to RCB End Section
Plostic or rubber bocked butyl

be neotly seoled with stote opproved seolont.
tope is recommended.

joint to
odhesive

{
RCB WaII 3/4" Chomfer

L Hook Bar

3"x1" Keywoy with
3/+'0 Coil Inserts @ 12"oc.

#4
or

Note:
1 ) Reinforcement to be ASTM A615 Deformed Bars or ASTM A497 Deformed WWF.

Matedal prcperties: fc = 4 ksi,l = 60 ksi.

2) Stem wall reinbrcement to be tied to footer bottom reinforcementwith 'L" Hook Bars.
Horizontal legs to extend from rear face fonrard into toe and from front face back into heel.
lf stem wall reinforcement is made from rebar, rebar may be bent at bottom and tied lo
continuous footer boftom reinforcement.

3) 3/4' Chamfer on TopFront edge.

4) Concrete Cover Over Reinforcement, CCOR = 1.5' unless noted.
Tolerance on Concrete Cover Over Reinforcement to be 4, +112'.

5) Wing Wallto RCB End Section joint to be neatly sealed with state approved sealant.
Plastic or rubber backed butyl adhesive tape is recommended-

f-- 8" stem

I _f 
1 1/2" ctr, Typ

Bockfill Foce

ccoR : 1 1/2" (-O, +1/2"),1yp

@ 6"oc EWEF

6x6 D2O/D20 WWF Eoch Foce

18" Heel

l-- t 1/2" clr, ryp

L #4 @ 6'oc "L" Hook Bors

Reinforcement Section A-A

L .uy02n27 -8

.1flffi
llfottAs LAWRENCE F

'-ffi.-#
RCB Wing Woll

Reinforcement Section
f^r.rur ' G Nice)4MERilGMT,

V;5F A Nvlilon ol VAU"E| il0[, ,nc

Honisonburg Plont Holltorn Plont Ashlond Plont

210 Stone Spring Rood P0 Box 120 11J52 Vo. Precost Rd

Honisonburg, VA 22801 Holltown, W 2512J Ashlond, VA 23005

t-800-648-2278 r-8m-648-4580 t-80F999-2278

Job: Worhill Site
Jomes City Co., VA lf2' = 1'-0'

Drw Num: BWW RSStr: RCB-4x4 Controct: D7079



Outside Rise

As7
(to)

As8
(uo)

CCORto =
1 1/2"

i8"

Tw:8"
TYP

Lop Splice
TYP

Development
Length, ld, Typ
(see Note 5)

Tb

Spon :

Outside Spon =

RCB Stondord Section

Note:
1) RCB designed in accordance with ASTM C1433 Artide 7.2, AASHTO Bridge Specifications Secdions 16 and

Maierials and pulchasing in accodance wilh ASru C143il. Material properties: fc = 5 ksi, f = 65 ksi.

lnstallation criteria: AASIITO DMsion 1l Sec{ion 27-
2) Concrete CoverOver Reinforcemenl, CCOR = 1.5'.

For fills less lhan 2', top outs'xie CCORto = 2.t , and top inside CCORti = 2.0'.
3) Maximum spacings of circurnferenfral wircs for As1, As2, and As3 to be sl, s2 and s3 respectively listed in

Design Requirements Table. These maximum spacings, limited by design for crack control, may be reduced
to 2'minumum.

4) Reinforcement as shown is schemalic only. Reinfurcement unils may be combined and welded wire fabric

areas and styles may be substituted prwided that the requirements of eadt unit are met.

5) Development of WWF in accordance with AASHTO Micle 8.30;
Splicas of WWF in accordance with MSHTO Article 8.32, (one space + 2' minimum, more for larger areas).

ccoR : 1 1l/2"
Unless Notdd.

Design Requirements: Precost Reinforced Concrete Box Section

Circumferentiol Reinforcement
(sq.tn./r)

Dimensionol Limits
of Reinforcement

No speciol notes.

k#=.*
RCB Reinforcement
VDOT_ASTM C1 433

Section
Alt-l for 2'-5' Fill.Sing le 4'x4'

Fnr''v'' G Nice)4MtrRilGMfr.
\il?!F A AdJn ot VAL-Ei &oX, tne

Honisonburg Plont Holltorn Plont Ashlond Plont

210 Stme Spring Rood P0 Box 120 11J52 Vo. Precost Rd

Honisonburg, VA 22801 Holltown, W 2542J Ashlond, VA 2J005

l-800-648-2278 l-800-618-4580 l-800-999-2278

Job: Worhill Site
Jomes City Co., VA 1f2" = 1'-0'

Drw Num: RSControct: D7079Str: RCB-4x4



Extension dimensions approximate, Hold Bend Dinr,ensions.
Circumferental Wres torad Face of Concrete.

4 3/4" Top

60 3/+" outside

36 1/2"
Exto Typ

21
Lqp

Asl 78
(o)

60 3/4"
Outside

60"
Bend

Outside

27 s/4"
LoP

51 1/4"
lnside

se 1/2"
Exti Typ

4 3/4" Bottom

3/4" wol TYP51 'l/4' lnside

52" Bend lnside

Note:
1) In accodance with ASTM C1438, reinforcement to be

A185 Smooth WWF orA497 Deformed WWF. Material properties: fc = 5 ksi, ff = 65 ksi.
2) Tolerance on Concrete Cover Over Reinforcement to be 4, +1n'.
3) Maximum spacings of circumferential wires forAsl, As2, and As3 to be sl, s2 and s3

respectively listed in Design Requirements table. These maximum spacings, limited by
design for cradr conbol, may be reduced to 2'minumum.
Spacing of longitudinal wires to be 4" minimum lo 8'maximum.

4) Reinforcement as shorn is schematic only. Reinforcement units may be combined and welded
wire fabric areas and styles may be substituted provided that the requirements of each unit are

5) Development of WWF in accordance with AASHTO Article 8.30;
Splices of WWF in accordance with AASHTO Article 8.32,
(one space + 2' minimum, more for larger areas).

RCB Reinforcement Detoils

Reinforcement Unit Summary: \A/WF Wire Style / Description

10' - 1 1'0A CCORto = 1.5'
CCORti = 1.5'

CCOR = 1.5'
CCoR Tolerance:
( -o, +112' )

w8.3 / W4.O 94(+1.+0) x 131(1.5.1.5

W4.0 94(+1 ,+0) x 131 (1 .5,1 .5 10'-11'0A

Ched< Component Details for
Additional Reinforcernent

A .Noazwr N.hffi;:fr
RCB Reinforcement Detoil

Single 4'x4' VDOT-ASTM C1433 Alt-l for 2'-5' Fill.

WMERilGreT.
^?f,|s A Duslon ol YAUE| &0X, he

Honisonburg Plont Holltown Plont Ashlond Plont

210 Stme Spring Rood P0 Box 120 11J52 Vo. Precost Rd

Honisonburg, VA 22E01 Holltown, ffV 25423 Ashlond, VA 2J005
't-800-648-2278 l-800-648-4580 l-800-999-2278

F^r.r\rr' G Nice

Job: Worhill Site
Jomes City Co., VA 1f2" = 1'-0'

Drw Num: RDStr: RCB-4x4 Controci: D7079



BOXCAR Versi-on 2.03- 4tx4 ' VDOT-ASTM A1t-I 2'-5 ' Fi-1l Draa ''l

BOXCAR

Version 2.03 for Wi-ndows
L2 March 20OL

A Computer Program for Lhe StrucLural
Design of Reinforced Concrete Box

Culverts

Developed bv

Simpson Gumpertz & Heger fnc.
Arlington Massachusetts

in cooperation with

The Federal

The American

Highway Administrat ion
and

Concrete Pipe Association

The successful- application and use of this sofLware product
is dependent on the applicat.ion of skilled engineering

judgment and is t.he responsibility of the user. The user
must select input walues suitable to his specific

inst.all-ation. The information presented in the compuLer
output is for rewlew, interpretation, application and

approval by a qualified engineer.

*****************************************************************

ANY IMPLIED OR EXPRESS WARRANTTES COVERING THE
SOFTWARE PROGRAM OR PROGRAM USER MANUAL INCLUDING

ANY WARRANTTES OF MERC}ANTABILITY OR FTTNBSS FOR A
PARTTCULAR PURPOSE ARE EXPRESSLY EXCLUDED. SIMPSON

GUMPERTZ & HEGER INC., THE AMERICAN CONCRETE PIPE
ASSOCIATTON, AND THE FEDERAL HIGHWAY ADMINISTRATION

SHALL NOT BE LIABLE FOR SPEC]AL, INCIDENTAL, CONSEQUBNTIAL
INDTRECT OR OTHER SIMILAR DAMAGES ARISING FROM BREACH
OF WARRANTY, BREACH OF CONTRACT OR OTHER LEGAL THEORY

EVEN IF SUCH PARTIES HAVE BEEN ADVISED OF SUCH DA}4AGES.

****rk*****)k******************rr***r(*******************************

Date: A9-28*2C45
Tirne :. A9 :52 :06,



BOXCAR Version 2.03- 4'x4' VDOT-ASTM Alt-I 2,-5' Fill Page 2

Filename - 0404V205
Job Description - 4,x4 ' VDOT-ASTM A1t-I 2t -S ' Filt

GEOMETRY
Span
Rise
Min. Depth of Fil-l
Max- Dept.h of F111
Depth fncrement

A FI

2. fL
AFF

0. fr.

Top Slab Thickness
Bottom Slab Thickness
Sidewall Thickness
Length of Precast
Section

B. in-
8- in.
B. in.
B. fr

HAUNCH DIMENSIONS
Top Vertical
Top Horizontal
Bottom Vertical
Bottom Horizontal

CONCRETE COVERS
Top Outside
Bottom Outside
Sidewall Outside
Top Inside
Bottom fnside
Sidewall Inside

0. in.
0. in.
0. in.
0. in.

1. 50 in.
1.50 in.
1.50 in.
1.50 in.
l- - 50 in.
1.50 in-

MATERIAL PROPERTIES
Main Reinforcing yield Stress
Design Concrete Strengt.h
Concrete Density

65000. psi
5000. psi
150. pcf

DESIGN SPECIFTCATION AASHTO Standard

LOAD FACTORS
Dead Load:

Liwe Load:

Shear and Moment
Thrust
Shear and Moment
Thrust

1.30
1.00
2.L7
1.00

LOAD MODIFIERS
Dead Load: Shear and Moment

Ihrust
Li-ve Load: Shear and Moment

Ihrust

1.00
1.00
1.00
1.00

STRENGTH REDUCTION FACTORS
Flexure
Shear

0.90
0. 85



BOXCAR Version 2.03- 4tx4' VDOT-ASTM Alt-f 2,-5, Fill Daaa ?

RETNFORCING DATA

Top Slab Outside Face(AS7)
Bottom Slab Outside Face(ASB)
Sidewall Outside Face (AS1)
Top Slab Inside Face(AS2)

'Bottom SIab fnside Face(aS:;
Sidewall Inside Face(AS4)

The diameters are used. to estimate
reinforcing from compression face-
required reinforcing diameters.

depth to tension
They do not represent

DIAMETER
0 -325 in.
0 .325 in -

O .325 in.
0.325 in.
0 .32 5 in.
u.325 an.

SPACING
4 in.
4 in.
4 in.
4 in.
4 in.
4 :.n-

SOTL LOAD DATA
Soil Densit.y
Minimum Lateral Pressure
Maximum Lateral pressure
Instal-lation Type

Coefficient
Coefficient

L2O pcf
0.13
0.50

Embankment/CompacLed
1 .075Soil-Slructure Interaction Factor

LIVE LOAD DATA
Live Load
Li-ve Load Magnitude
Tire Footprint Length
Tire Footprint Width
Live Load Distribution
DirecLion of travel
Impact Factor
Lane Load

Interstate (Alt . Mi-litary
24 .0

Factor
Para1le1

Loading)
kips

.0 in.

.0 in.
L.'75

to span
1.10

0.0 psf

SURCHARGE LOADS
Vertical Pressure
Horiz. Pressure at
Hori-2. Pressure at
Application Code

Culvert Top
Cul-wert Bottom

0.0 psf
0.0 psf
0.0 psf

Additional Dead Load

FLUID LOADS
Depth of Fluid
Fluid Density

2 A FF
J.V !L

h ) h nnr



BOXCAR Version 2.03- 4tx4 ' VDOT-ASTM Alt-I 2'-5' Fill

MEMBER LOADS
Load Conditions 1 to 10

Load
CondiLion

I
I
I

!

2
2
2
z
3

3

3

AI

4
Aa

4t

5
5
5
5

6

6
6
6

n

B

B

d

a
q

q

q

10
10
10
IU

Member

I
2
3
4
1

z

3

4
I

2
5
4
I
z
3
+
I
2

3
4
1
z
3

4
1
I

z
3
4
I
2

4
I
z

4
1
a

4

Load
Intensity
at Start
of Load
(k/in . / f.L)
0.008
0.000
0.025
0.000
o.o22
0.000
0 .022
0.000
0.000
0.003
0.000
0.009
0.000
0.000

-0.002
-0.015
0.000
0.008
0.000
0.028
0.000
0.000
0.000
0.000
0.081_
0.000
0.081
0.000
0.000
0.035
0 - 000
0-010
0.000
0.000
0.000
0.000
0.000
0 _ 000
0.000
c.000

Load
IntensiLy
at End
of Load

(k/in . / tt)
0.008
0.000
0 .025
0.000
o -o22
0.000
0.022
0.000
0.000
0.009
0.000
0.003
0.000

-0.016
-0.002
0.000
0.000
0.028
0.000
0.008
0.000
0.000
0.000
0.000
0.081
0.000
0.081
0.000
0.000
0.010
0.000
0.035
0 .000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Distance
from A-Bnd
to Start
of Load

(in. )

0.0
0.0
0_0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

16.0
4.0
4.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0-0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.c

Page 4

Drstance
from A-End

to End
of Load

(in. )

55.0
0-0

56.0
0-0

56-0
0.0

56.0
0.0
0.0

hh tl

0-0
56 - 0
0-0

52-0
52 .0
40 - 0

0.0
s6.0
0.0

55.0
0.0
0.0
0.0
0.0

s5.0
0.0

56.0
0.0
0.0

56.0
0.0

56.0
55.0
0.0

56.0
0.0
0.0

56.0
0.0

55 -D



BOXCAR Version 2.O3- 4'x4 ' VDOT-ASTM A1t-I 2'-5' Fi1l Page 5

MEMBER LOADS
Load Conditions with Concentrated Wheel Loads

Load
Condition

11
11
l1
11
11
T2
I2
I2
L2
I2
13
13
13
13
13
T4
I4
L4
T4
74
15
15
15
15
15
16
I6
I6
a6
I6
I7
L'7
L'7
1,1
1'7

1B
18
1B
1B
1E
L9
79
L9
L9
L9
2A
20

Member Truck Load Load Distance
Wheel fntensity Intensity from A-End
Number at Start at End to Start

of Load of Load of Load
(k/in . / ft) (k/in . / tt) (in. )

1

-L

1
3

1
1

1
1
3
1
1
1
I

I
I
1
I

I
3

L

L
I
L
3
1
1
1
al-

3
1
1

1
7
.)

1
1
1

1
3

1
a
-L

1

i
3

I
L

7
az

4

0.000
0.114
0.000
0.000

- 0.000
1 0.000
2 0.114
3 0.000
4 0.000
- 0.L24

0.000 0.0
0.7L4 0.0
0.000 0,0
0.000 0.0
o .752 23 .'7
0.000 0 . 0
0.114 10.3
0.000 0.0
0.000 0 .0
0.0s2 0.0
0.000 0.0
0.114 10.3
0. 000 0. 0
0.000 0.0
0.052 0.0
0 _ 000 0.0
O.LI 8.4
0.000 0. 0

Distance
from A-End

to End
of Load
(in. )

0.0
2L -5
0.0
0.0

56.0
0.0

53 .4
0.0
0.0

55-0
0.0

53 .4
0.0
0.0

56. 0
0-0

5r .4
0.0
0.0

s6.0
0.0

50.5
0.0
0.0

56.0
0.0

49 .5
0.0
0.0

56.0
0.0

0.0
0.0

56.0
0.0

47 .6
0.0
0.0

56.0
0.0

,.i q 'i

0.0
0.0

56.0
c.0

1
1z

3
4

0.000
0.114
0.000
0.000
A 1AA- v. Lz+

1 0.000
2 0.7L4
3 0.000
4 0.000
- 0.106

0-000
0.7L4
0.000
0.000

- n nq?
1 0 .000
2 0.rL4
3 0.000
4 0-000
- 0.088

nn?qnn
0.000 0. 0

1

2
3
4

0.000
0.114
0.000
0.000

0.000
o -r74
0.000
0.000

0.000
O.TI4
0.000
0.000
c.052
O. CCO

0.114

0.000
0 .070
0.000
0.rt4
0.000
0.000

0.114
0.000
0.000
O. OBB
0.000
0.114
0 .000

0.000
0.114
0.000
0.000
0.106
0.000
C.Li4
0.000
0.000
c.r24
0. c00
0.114

0.0
0.0

7.5
0.0
0.0

6.5
U-U
0.0
0.0
0.0
5.5
0.0

0.0
4.6
0.0
0.0
0.0
0.0
z.t
0.0
c.0
0.0
0.0
2.6

1
z
5
A.*

- 0.079
0.000 0.0
0.097 0.0

L

)
.]

4

- 0 .410
1

Z

3

4

I
z
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0-000
0.000
0 .052
0.000
0. 114
0.000
0.000
0.I52

0.000
0.000
0.r24
0.000
o .7r4
0.000
0,000
0.000

0.0
0.0
0-0
0.0

34.5
0.0
0.0
0.0

Drna a

0.0
0-0

56.0
0.0

56. 0
0-0
0.0

32.3

20
-n

zv
2L
21-
2L
21
ZL

I
1
3

1
1

I
I

3

J

4

1
z

4
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ULTIMATE LOAD FORCES

Sect. Max M+
(in. -kip/fr)

Max V+
(kip/f t )

.94
6 .69
6 .69

-01
.01
.15

1.90
1.90

nn
.00
.85

5.25
5.25

.04
-04

I .45
I .45

.00

.00

Max P+
(kip/f r )

.08

.02

.02
I.76
I.L6
1.16
1.15
I.16

.07

.07

.02
-07
.01

1.16
7.76
1 1a

1.16
.02

na-vz

Max M-
(in. -kip/ft)

.00
-zL.6y
-2r . 89
-37 .4'7
-37 .4'7
-34.L1,
-35.73
-35.73
-18.00
-18.00

.00
-5.60
-5.60

-34. B5
-34 . B5
-33.65
-33.6s
-4 .48
-4-48

Max V-
(kip/f t )

- .94
.00
.00

-2 .07
-2 .0I
-.18
-tf

-.13
-6 .49
-6 -49

- .85
-00
.00

1 Aa

-r .46
nd-. uo

-. ud
-4.53
-4.53

Max P-
(kip/f r )

1.39
7.45
1_ 45
3.19
3 .19
3 .95
3.96
3.96
r .41
L-4'/
1.53
1.39
1.39
3.79
3.79
3 .96
3 .96
1 .53
| \<

-l

2
3
4
5
6

ti
9

10
11
L2
13
L4
15
L6
L7
1B
L9

'7L.25

.00

.00
1,4.I7

.00

.00

.60
-60

65 .46
28 -95
28 .95
3.58
3.58

-04
-04

29 .96
29 .96
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******* SERVICE LOAD REINFORCEMENT TENSILE STRESSES TABLE *******

Design As
Locatron

(in-2/ft)

Service Live
Load Stress

(ksi)

.44
4 -59
4 .59
6.01
5.01
4 -26
3 .82
3 .82
3.37
3.3'7
1- 05

ZL.UU
5.31

2r .00

Total Service
Load Stress

(ksi )

.00
5 .92
5 .92
7 .07
'7 o'7

5.40
6 .14
o. t+
5.0s
5.05

.00
27 .t 3
3.09

31.58

Allowable
Total Service
Load Stress

(ksi )

34 .92
34.92
34 -92
34.92

AA5+->Z
34.92
34.92
34.92
34 .92
34.92
34.92
34 -92
34.92
34.92

1
2
3
4
5
6

B

9
IU
l1

1
6

11

.L92

.L92

. L92

.792

.IYZ

.r92

. L92

. r92

.192

.r92

. r92

.232

.1,92

. r92
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*******

Des WaI1, Depth
Sec. Sign of to

Moment Reinf.

1 Top-Neg 6.34
2 Top-Neg 6.34
3 Top-Neg 6 -34
4 Side-Neg 6.34
5 Side-Neg 6.34
6 Side-Neg 6.34
7 Side-Neg 6.34
B Side-Neg 6.34
9 Bott-Neg 6.34

10 Bott-Neg 6.34
11 Bott-Neg 6.34
1 Top-Pos 6 -34
6 Side-Pos 6.34

11 Bott-Pos 6.34

FLEXURE DESIGN TABLE *******

ul_r.
Moment

0.0
2L .9
2T .9
37 .s
37 .5
34.1
35.7
35.'7
18.0
18.0
0.0

7r _2
L+-Z
65-5

ulr.
Thrust

L.39
1.45
1.45
3 .19
3.'t9
3 .96
3 .96
3 -96
L .47
r .47

0.08
T.L6
o.02

Ult. Crack Governing
Flex. Index Reinf. Mode
Reinf. Area

(1) (2) (3 )

0.000 0.00 0.l-92 Min Stl
0.044 O.I7 0.L92 Min Stl
0.A44 0 -77 o -I92 Min Stl
4.062 0.20 0.I92 Min Stl
0.062 0.20 0.192 Min SLl
0 - 051 0.15 0.192 Min Stl
0.055 0 - 19 0.I92 Min StI
0.055 0.19 0.I92 Mi-n Stl
0 - 033 O -74 0.792 Min Stl
0.033 0.14 0.792 Min Stf
0.000 0.00 0.L92 Min Stl-
0.196 0.'IB 0.232 St1 Strs
O . 026 0 . 09 0 .1-92 Min Stl
0.180 0.90 0.L92 Min Stl

NoLes:
1. Required reinforcing to develop ultimate flexural strength.
2. Reinforcing required t.o meet all design criteria. The

g,overning criteria is indicated under the column
'Governing Mode'-

3. rf governing mode is listed as crack, the reinforcing may
be reduced by decreasing the maximum reinforcing spacing.

4. Crack rndex is defined as the total servi-ce load stress
divided by the al-lowable t.otal_ service l_oad stress.

5. Minimum flexural reinforcing computed as o.oo2 times t.he
gross concrete section

6 . Uni-ts f or Flexure Desiqn Tabl-e:
Depth to Reinforcement
Ultimate Moment
ULtimate Thrust
Ultimate Flexural Reinforcinq
Governi-ng Relnf - Area

(ln. I
(in. -kip/ft)
(krp/f r)
(irr. 2 / ft)
(l-n.'/ft)



BOXCAR Version 2.03- 4,x4 I VDOT-ASTM AlT_I

******* SHEAR DES]GN METHOD 1

Location Ultimate
Shear

(kip/f t )

5.2
5.2
1.5

1.5
th

4.5
4.5

Al1owab1e
Shear

1Li n /FF \\ r!+t// ! L /

9.1
q1

9.1
o1

9.1
9.1
9.1

Di-agonal
Tension

Index

- 5'7
.5'7
.16

.16

.r6

.50

.50

2'-5 ' Fi11

AASHTO *******

Depth
fn

Reinf.
(in. )

6 -34
6.34
6.34
6.34
6.34
6.34
6 -34
h<4

rd:jc -L u

Stirrups
Required?

No
No
No
No
No
No
No
No

L2
13
L4
15
1"6

1,7

I6

L9

Concrete shear strength taken as 2 times t.he
square root of f ,c, f 'c in psi.
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BOX CULVERT DESIGN SUMMARY SHEET
4.00 ft Span x 4 - O0 ft Rise

*****************************************************************
INSTALLATION DATA

Height of Filt Ower Culvert, ft
Soil Unit Weight, pcf
Minimum Lateral Soil Pressure Coefficient
Maximum Lateral Soil Pressure Coefficient
Soil-Structure Interaction Factor
Installation Type

LOADING DATA

2 .00
r20.

0 .725
0.500
1.075

Embankment/Compacted

Design Specification
Dead Load Factor - Moment and Shear
Dead Load Factor - Thrust
Liwe Load Factor - Moment and Shear
Live Load Factor - Thrust
Dead Load Modifier - Momenl and Shear
Dead Load Modifier - Thrust
Li-ve Load Modifier - Moment and Shear
Live Load Modifier - Thrust
Strength Reduction Factor-Flexure
Strength Reduction Factor-Diagonal Tension
Live Load

Live Load Type
Live Load Magnitude, kips
Tire Footprint. Length, in-
Tire Footprint Width, in-
Live Load Distribution Factor
Direction of travel
fmpact Factor
Lane Load, psf

MATERIAL PROPERTIES

AASHTO Standard
1.30
1,00
2.r7
1- 00
1.00
1.00
1.00
1.00
0.90
0. 85

AASHTO Interstate/Hs
24 .0
1n
1.0

7.75
Parallel Lo span

1.10
0.0

Minimum Specified Reinforcing Yield Strength, ksi
Concrete - Specified Compressive Strength, ksi

GEOMETRY

65.0
trn

'Tnn el al-r 'Flli alrnoeq i nt"-L/flrfvl:rrvug,

Side Wa11 Thickness, in.
Bottom Slab Th:-ckness, in.
Top Horizontal Haunch Di-mension, in.
Bottom Horizontal Haunch Dimension, j-n
Top Vertical Haunch Dimension, in.

8.0
8.0
B-0
0.0
0.0
0.0
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GEOMBTRY (Continued)

Bottom Verticaf Haunch Dimension, in.
Concrete Cover Ower Steel, in.

Top Slab - Outsi_de Face
Bottom Slab - Outside Face
Side WaIl - Outsi-de Face
Top Slab - Inside Face
Bottom Slab - Inside Face
Side Wall - Inside Face

REINFORCING DATA

0.0

1 .50
1.50
1.50
1 trn

1.50
I .50

LOCATION AREA STIRRUPS
(in. z /ft) REQUTRED?

TRANSVERSE
Side Wall
Top Slab
Bottom Slab
Side WalI
Top Slab
Bottom Slab

Outside Face
Insi-de Face
Inside Face
Inside Face
Outside Face
Outside Face

(AS1
(AS2
(AS3
(AS4
(AS7
(AS8

0.792
0.232
0.I92
0.r92
0.]-92
0.492

No
No
No
No
No
No

Notes:
1 Top slab outside face sLeel (AS7) must extend completely across

Lhe top slab. The sidewall out.sj-de face steel (AS1) must be
bent at t.he corner and extended across the top slab sufficiently
to meeL AASHTO requirements for tension laps.

2 Bottom slab outside face steel (AS8) must extend complet.ely
across the bottom sl-ab. The sidewall outside face steel (AS1)
must be bent at the corner and extended across the bottom slab
sufficiently to meet AASHTO requirements for t.ension laps.

3 Negative moment may exist in the entire top slab

Neqative moment mav exisL in the entire bottom slab

k"#.*tt."#
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':'i.zi ir ilt+ i, P.i ::" iL- ,J

<Ll> is Splice Lengt.h
(AS7) is Top Slab Outside
(ASB) is Bottom Slab Outside
See Box Cul-vert Design Summary Sheet for transwerse and

dlstribution reinforcement, ds required.
For sidewall thicknesses of 6 in. and above, extend AS2 and AS3

a min. of 4 in. beyond the inside face of the sidewall.
For thicknesses less than 6 in., extend AS2 and AS3 at least to
within I-t/Z in. of the outside face of the sidewall.

Notes:
1) Other reinforcement schemes that provide the requlred

rei-nforcement areas at all locations identified in the
program output are acceptable.

2) LongiEudinal reinforcement is not shown for clarity, see AASHTO
1t1259 for longi-tudinal reinforcement and for additionai
requlrements.

!
iJ in. t6a,t

*

*

l:i4e 
": 

aii lr sti* t.t,1 l i

t irr.

t,tttt,t *t.* l.cu; +r *.;t; ?+i:t! r,,r :: +rt+ rt

i
t
t

4 ir,
a

a

t



Americast

Geometrv:
Use

RCB Rise 4
Type (l,ll) I

Slope (_:1) 2:1
Wing Angle 45"

Scour Depth 30"
Curtain Style CIP

[see Stability for Lt and Lh]

Stem Dim's: feet
Wing Hgt, K 5.50'

Wing Width, M 10.00'
Tip Hgt, L 1.75'

Thichnesses: inches
Toe, Ttoe 8"
Heel, Th 8"
Stem, Ts 8'

WingAngle RAD 0.785398
SigmaNormal 0.339837

SigrnaParrallel 0.339837
(Sloped)FillHgt 80.36"

RCB Wing Wall Design

Defaults
Feet 6 Feet

I

2
45"

inches
66"

120"
21"

cos stn
0.942809 0.333333
0.942809 0.333333

(varies with Lh)

5.50'
1 1.00'
1.83'

Degrees
19.471"
19.47'l'

inches
74"
132"

Use
6"
6"

8"
8"

8"
8"
8"

OverAllHgt
OverAllWidth

lncrements:
Min Heel
Heel Incr

Min Toe
Toe Incr

Th lncr

WarhillSite
James City Co., VA

Defaults
o
6"

TAWB$IG

8"
8"

Thomas Lawrence, PE Page 1 9128i2005



Americast

Desiqn Parameters:

Installation

LLsur Hsur
rhoE
Ka
Kp
Hp
mu Sliding

Min FSot
Min FSs
Pmax

Reinf Conc Design

rhoC
fc
ty
Es
Ec

Zmax

Use
0

120 pcf
o.25

4
0

0.5

2.00
1.50

3000 psf

RCB Wing Wall Design

Defaults
0

120
0.25
4.00
0.00
0.50

150
4000

60000
29000000

3604997

2.00
1.50

3000

WarhillSite
James City Co., VA

150 pcf
4000 psi

60000 psi
29000000 psi
3604997 psi

98 kips/in

Thomas Lawrence, PE Pano 2 9t28t2005



Americast RCB Wing Wall Design WarhillSite
James City Co., VA

O 
ExternalWts and Forces:

WtFillOnToe

Resultant

WtStemVoid -Ts . (WingHgt - TipHgt) - WingWidth | 12 " 3 * rhoC
-3750 LBs (void not used in stability)

WtStem Ts-OAH*WingWidth 112^3 'rhoc
6167 LBs

WtHeel Lh*Th-WingWidth 112^3 * rhoC
1500 LBs

WtToe Lt"Ttoe"WingWidth 112^3 *rhoC

667 LBs
WtCol 0 LBs

WTBWW 8333 LBs

Overturning Forces:
OTfSur = Ka* rhoE* Hsur* OAH *WingWidth 112^3

0 LBs
OTfFiff = 0.5 * Ka " rhoE * FillHgt* FillHgt*WingWidth 112^3 * cos(SigmaNormal)

6343 LBs

OTfPassive 0 LBs

SlidingForce 6343 LBs

Resisting Force of Sloped Fill:
RfFilf =0.5" Ka * rhoE* FillHgt" FillHgt"WingWidth 112^3. sin(SigmaNormal)

2242LBs
FillWts:
WtFillOnHeel Lh. (OAH -Th + Hsur) -WingWidth/ 12^ 3 * rhoE

9900 LBs

WtSlopedFillOnHeel Lh. Lh'TAN(SigmaNormal)/2 "WingWidthl12 ^ 3 * rhoE
477 LBs

0 LBs

20953 LBs

Thomas Lawrence, PE Page 3 9t28t2005



Americast

External Moments:

[Moments taken about Bottom-Front Edge of Toe]

Overturninq Moments:

OTfSur 0 LBs
yrSurcharge = OAH

74"
MotSur 0 in-kips

oTfFiil 6343
yrFill FillHgt / 3

27"
MotFill 120 in-kips

OTfPassive 0
yrPassive=Hp/3
yrPassive 0

MotPassive - 0
Mot = = MotFill + MotPassive
Mot =

Resisting Moments:

170 in-kips

xrRfFill -Lt+Ts+Lh
34"
76 in-kips

=Lt+Ts+Lhl2
25"
248 in-kips

xrSlopedFillOnHeel = Lt + Ts + Lh* 2 | g

29"
13

0 in-kips

451 in-kips

Wino Wt Moments:
(centriods)

xrHeel =Lt+Ts+Lhl2
yrHeel =Th l2

xrStem =Lt+Ts/2
yrStem = OAH l2

RCB Wing Wall Design WarhittSite
James City Co., VA

25"
Atla

12"
37"

xrToe
yrToe

xrCol
yrCol

MrHeel
MrStem
MrToe
MrCol
MrWt
C$x =

MyHeel
MyStem
MyToe
MyCol
MyWt
cgy =

=Ltl2
=Ttoel2

0
0

38
74

3
0

114 in-kips
MTWtAlVtBWW

o
228

3
0

237 in-kips
MyWVWtBWW

MrRfFill
xrFillOnHeel

MrFillOnHeet

MrSlopedFillOnHeel

xrFillOnToe
MrFillOnToe

Mresist =

13.7

28.42

Thomas Lawrence. PE Page 4 9128t2005



Americast RCB Wing Wall Design WarhillSite
James City Co., VA

O 
stabititv:

Lh = 18 [iterate Lh]
Lt= 8

OverAlllength = 34

Overtunino:
t*t: tTHt'tot, 

o* , ..,,

Slidinq:
t.. 

:'f;nesullagtdFridinsForce

Bearinq Pressure:

*: =rlHil"f + MrFillonToe - Mot) . 1000 / (Resultant + wtFillonToe)

e = 3.571592

elndex = 0.630281 if Abs(elndex) > 1, Pressure Distribution is Trianglar
if Abs(elndex) <= 1, Pressure Distribution is Trapezoidal

Plri = 2 * (Resultant + WtFillOnToe) / (3 . xr | 12* WingWidth / 12)
= 1248

Ptrap= (Resultant+WtFillOnToe)/(OAL/12.WingWidthl12).(1 +6.ABS(e)/OAL)
= 1206

Thomas Lawrence, PE Page 5 9t28t2005



Americast RCB Wing Wall Design WarhillSite
James City Co., VA

O 
lnternatForces:

CCORs = 1.50"
o= ti.fogoRs-o'25

[ = 12.00"

BetaE = 1.30
Dlfmv = 1.30

DLfn = 1.00
UF = 12 inches per Unit foot

t": tn/Llt.'Xil;rTl"E'Dlrmv / winswidth * UF

(see Reinf Design )

Vu = Lh / OAL * Resultant* BetaE - Dlfmv /WingWidth - UF
= 1875 LBs/LF

u": o 
?:;,,'. 

t?#") * b'd

Shear fndex, VuA/c = 0.23 i"':.ti:;:'W?:!:a

Thomas Lawrence. PE Page 6 9t28i2005



Americasl RCB Wing Wall Design Warhill Site
James City Co., VA

Reinforcement n Calculations:

AsFlex = ( g' phif ' d - Nu - SQR( S 
- ( S' ( phif ' d )^2 - Nu' (2' phif ' d -h) - 2' Mu ) ) ) / fy

where9=0.85tb-lc= 40800 fc=4000 fy=60000

b = 12" phif = 0.9 Pl = 3.141593

Es = 29,000,000 psi (non-prestressed) Ec = 57000'Sqrt(fc) = 3,604,997 n = Es/Ec = 8.04 z= 98

RCB Wino Wall

As = 0.393 1 @ D20.0 @ 6" plus none

Ms = 9 in-kips
h = 8 in Mu = 15 in-kips
d = 6.24 tn Nu = 0 kips

AsFlex = 0.045 Sqin/LF rhoRf = 0.001
MaxSoa = 4.31"

Qty #4 / LF = 0.2 Bars
Qty #5 / LF = 0.1 Bars
Qty #6 / LF = 0.1 Bars

As D20.0 @ 6" = 0.393 Sqin/LF use: 1

Add'l Qty fl4 / LF = -1.8 Ears or = #4 @
Add'l Qty#5/LF= -1.'1 Bars or=#5@
Add'l Qty;t6 / LF = -0.8 Bars or = #6 @ -12"

use flO @ 0'
use: 1 @ D20.0 @ 6" plus none

AsProvide = 0.393 Sqin/LF
rhoRfo = 0.O05 Maxsoa = 12.00"

Thomas Lalvrence, PE Page 7 9i28t2005
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George Nice & Sons, lnc. W!t- t Ob
143 Skimino Road ( v '

Williamsburg, VA 23188
Voz'. (757)565-2885 hh tAZ AZ I

Fax: (757) 565-1526

Re: Americast Job D7079
Warhill Site
James City Co., VA
Str: RCB-4x4

ATTN:

RECEIVED

ENVIRONMENTAL

DtvtstoN

Accompanying are submittal details for the above project (see Document List).
Please return one copy each with the engineer's comments or approval.

Please verify locations, directions and elevations. lf needed, adjustments to meet field conditions
to be performed in field, by others.

We understand that the 7'x 7' SWM lnleUOutfall Box will be cast in place, by others. We intend to
provide 6"1 of exposed steel to facilitate the connection to the ClP.

Thomas Lawrence. PE
Americast
tlawrence@AmericastUSA. Com

Respectfully,



Page 2
Wednesday, September 28, 2005
Americast Job D7079
Warhill Site

Drawinqs:

PD

LO

std

Pc1

Pc5

Document List

RCB Project Data
Double 4'x4' RCB.

Layout Detail
36' Single 4'x4' RCB with 0" Skew and Precast Wing Walls.

Standard Section Detail
Singfe 4'x4'.

Outlet Detail
Single 4'x4' RCB with 0' Skew and Precast Parapet.

lnlet Detail
Single 4'x4' RCB with 0' Skew and Exposed Steel.

HW-ES RCB Headwall and End Section Details.

Curtain Cast In Place Curtain Wall.

BWW-L 4' Rise RCB Wing Wall
2:1 Slope, Type l, 45'L Wing Angle.

BWW-R 4' Rise RCB Wing Wall
2:1 Slope, Type l, 45"R Wing Angle.

BWW RS RCB Wing Wali
Reinforcement Section.

RS RCB Reinforcement Section
Single 4'x4' VDOT-ASTM C1433 Alt-l for 2'-5' Ftll.

RCB Reinforcement Detail
Single 4'x4'VDOT-ASTM C1433 Alt-l for 2'-5' Fill.

RD

Calculations:

S0404V205 Single 4'x4' RCB VDOT-ASTM 1433 Alt-l for 2'-5' Fill

BWW-21 -4'-45' RCB Wing Wall Design 2.1 Type | 45" Wing Angle.



Weiohts

Pc 1: 1 1 ,70O LBs

3 Stds: 16,000 LBs/Eo
Pc 5: 1 1,800 LBs

Pc LW1: 7,100 LBs

Pc RW1: 7,100 LBs

Morking lnstructions

Stencil oll RCB Sections
with informotion listed
under STD Morking.

Use Woterproof Point.
Ploe lobel on inside &
outside of sidewoll.
The word 'TOP" sholl be
ploced on the inside top
surfoce.

STD Morking

GEORGE NICE & SONS

WARHILL SITE

JAMES CITY CO., VA

VDOT_ASTM Cl433
4'x4' RCB ALT-I 2'-5' FILL

MANUFACTURE DATE

ASHI-AND PLT PC

Shipping List - Piece

Pc 1: Precost Heodwoll Poropet x Bell End Section.

Pc 2: Stondord Section.
pc J: Stondord Section, (zo) Lifthote ptugs

Pc 4: Stondord Section.

Pc 5: Spigot x Exposed Steel End Section

LWl: BWW-21-4'-45'L RCB Wing Wotl

RWl: BWW-21-4'-45'R RCB Winq Wotl

HANDLING INFORMATION

AMERICAST WILL FURNISH ONLY THE ITEMS LISTED BELOW FOR
HANDLING AND ASSEMBLY OF THE PRECAST COMPONENTS. THESE
ITEMS MUST BE RFI-URNED OR AN INVOICE WILL BE ISSUED.

(8) 1-1/4" DOUBLE SWTVEL LIFT PLATES
(4) 1-t/4" x 2a" LONG cotl RoDS
(4) 1/2" x 4" x 4" pl-ATE WASHERS
(12) 1-1/+" CO|L NUTS
(4) 1-1/4" x 12" LONG CO|L RODS
(2) 2 TON COME-A-LONGS

Concrete Volumes
2.691 CY RCB + 0.198
3 Stds: 3.951 CY/Eo

Pc 5: 2.896 CY RCB

Pc LWl: 1.743 CY

Pc RWi: 1.713 CY

RCB Project Doto
Single 4'x4' RCB.

A DMsloa ol VAIIE| t-OX, lnc.

,ERNGMT"

Honisonburg Plont Holltown Plont Ashlond Plont
210 Stone Spring Rood P0 Box 120 11352 Vo. Precost Rd

Honisonburg VA 22ffi1 Holltorn, lfV 25423 Ashlond, VA 2J005
l-800-648-2278 t-800-648-4580 1-800-999-2278

Fnr'
G Nice

Job. Worhill Site
Jomes City Co., VA

Str: RCB-4x4 Coniroci: D7079 Drw Num: PD



Single
Design Designotion S0404V205

4'x4' RCB VDOT-ASTM C'1433 Alt-l for

45'L
Wing Woll
Tvp

RCB
0.50' Exposed Steel

for Connection to CIP

45'R
RCB Wing

TYP Cost in ploce
Curtoin Woll
(By Others)

PLAN

FLOW

lnv. Out = 57.00' lnv. ln = 57.36'

Note:

1) RCB jointrs to be sealed in accordance with proJect plans and state specifications.
l'xl'Closed Cell Neoprene attached to RCB tongue shoulder at plant unless noted.
All handling points must be sealed with elastomeric plugs and/or non-shink grout.

2) Installation criteria to be in aocordance with AASHTO Division ll Section 27
and state specifications. Bedding to be 6" aggregate minimum.
Install RCB sections bells ahead upstream unless noted.
Pulf joints together to 112' average gap (-112', +114),314'max. gap.

3) Adjoining cast in place concrete (by others), if any, to be in accordance with
project plans and state specifications.

4) This drawing supplied only as a guide; adjustment to meet field conditions must be
made, by others, as needed.

SWM
Cost ln

By
Ploce,

Others.

LAY

5.64' 

t- 

3 std @ 8.04' = 24.12'lt t.

6oJ j|.lo
esfrffiL#

oyout uetol
36' Sinqle 4'x4' RCB with O" Skew ond Precost Winq Wolls.

f n.,I ur' G Nice
4@mcmn^g",gg,^

Honisonburg Plont Holltown Plont Ashlond Plont

210 Stone Spring Rood P0 Box 120 1'1J52 Vo. Precost Rd

Honisonburg, VA 22801 Holltovn, W 25423 Ashlond, VA 23005

1-800-648-2278 t-800-618-4580 t-800-999-2278

0riginol:

Job. Worhill Site
Jomes City Co., VA

Drw Num: L0Sir: RCB-4x4 Coniroct: D7079



Upper Liftholes may be reproduced in bottom slab for stripping.

I
96"

L

o-
oF

Top View Side - Elev

pc:

Desc:
Spec:

LL:
Wt:

RCB CY:

2thru 4 (3 stds req'd)
S-4x4 Standard Section
vDoT Alt-l 2'-5' Fill.
8.04'
16,000 LBs
3.951 CY

5000 psiminimum

End - Elev

Note:
1) Lifiholes to be 1 12" A PVC for 1 1/4" Double Lifr Plate Assembly. Lifi Code '4"

2) PullCoils to be 1 114'6 Threaded Coil lnserts for
1 114"O Threaded Rod and 1 1/4" Double Swivel Lift.

l-r---li--r-i

g Nataur

&ffi:"F-S
ectton

Sinole 4'x4' RCB.
For: G N ice)4MERilGMT.

wrrr- A DMtlon ol YAllEf &0X, lnc.

Honisonbura Plonl Holltown Plont Ashlond Plont

210 Stone Spring Rood P0 Box 120 11352 Vo. Precost Rd

Honisonburg, VA 22801 Holltown, W 2542J Ashlond, VA 2J005

1-800-648-2278 l-800-648-4580 1-800-999-2278

Job: Worhill Site
Jomes City Co., VA 1f4" = 1'-0'

Drw Num: StdControct: D7079Str: RCB-4x4



Upper Liftholes may be reproduced in bottom slab for stripping.

l-
67 3/4"

t_ 18 1/2"

Duol KeyWoy
for Heodwoll

(see Heodwoll Detoils). Top View

Bottom Slob

Pc:
Desc:
Spec:

LL:
Wt:

RCB CY:
Headwall:

5, 2" Clr

t-"
L

Side Elev

12x12 Heodwoll, Secondory Pour

1

S4x4 End Section
vDoT Att-l 2'-5' Fill.
5.&l'.
11,700 LBs
2.691 CY
0.198 CY

5000 psiminimum

End - Elev

Note:
1) Lifthotes to be 1 112' g PVC for 1 1/4" Double Lift Plate Assembly. Lift Code'A'.

2) Pull Goils to b 1 114'6 Threaded Coil Inserts for
1 U4'A Threaded Rod and 1 1/4" Double Swivel Lift.

3) See Headwall Details for Headwall Parapet Reinforcement.

4) Headwall Parapet to be Secondary Pour, 4000 psi minimum concrete.

5) Provide finished face with 2'Clr minimum. Outlet to receive Bevelled Haunches.

_T

I

46"
Pull
Coilo_

oF

\-r---l-1--r-r'

esnffid
uilet uetol

Sinqle 4'x4'RCB with 0'Skew ond Preccst Poropet.
far'v'' G Nice,4@MERa^glgr_,,,."

Honisonburg Plont Holltom Plont Ashlond Plont

210 Stone Spring Rood P0 Box 120 11J52 Vo. Precost Rd

Honisonburg, VA 22801 Holltovn, W 25423 Ashlond, VA 2J005

1-800-648-2278 1-8&)-648-4580 1-800-999-2278

Job: Worhill Site
Jomes City Co., VA 1/4" = 1'-0"

Controci: D7079 Drw Num: Pc 1Str: RCB-4x4



Upper Liftholes may be reproduced in bottom slab for stripping.

1/2"

I

I

I

79" o-Coge OMin. F

Top View Side - Elev

Pc:
Desc:
Spec:

LL:
Wt:

RCB CY:
Headwall:

5
S4x4 End Section
vDoT Alt-l 2'-5' Fiil.
5.74',
11,800 LBs
2.896 CY
0.000 cY

5000 psiminimum

End - Elev

Note:
1) Liftholes to be 1 112' A PVC for 1 '114" Double Lift Plate Assembly.

2) Pulf Coifs to be 1 1A'A Threaded Goil Inserts for
1 1A'A Threaded Rod and 1 1/4'Double Swivel Lifi.

3) Provide 6" exposed steel for connection to cast in place.

Lift Code'A".

k;fr.#{ljit-ern'
nlet uercl

Sinqle 4'x4'RCB with 0'Skew and Exposed Steel.

,4@MERh^,G.7p9,..

Hon'nonburg Plont Holltown Plont Ashlond Plont

2'10 Stone Spring Rood P0 Box 120 11152 Vo. Precost Rd

Honisonburg, VA 22801 Holltown, W 25423 Ashlond, VA 23005

1-8N-648-2n8 1-800-648-4580 l-800-999-2278

Fnr'v'' G Nice

Job: Worhill Site
Jomes City Co., VA 1f4' = 1'-0"

Drw Num: Pc 5Str: RCB-4x4 Controci: D7079



s 1/2"1

2"x2" Chomfer
Crown ond Sides,

Inlet End Only.

RCB Top Slab
End Treatment

3/4" Chomfer

Duol 3"x1" Keywoy with
3/4" Coil Inserts
@ 12"oc, Sioggered.

-T
lnI

Hounch, Top
Outlet End.

30c

(4) #4 Bors @ 6 1/4"x9"oc
Full Length Horizontol.

3/4"0 Coil Rod
@ 12" oc, Stoggered.

Bevelled
Inlet ond

r
2"

J- _T
I r!
I

ond Bottom,
Precast Headwall Pangfg.!.

l_l

rb/ r2) 3"x1" Keywoy with

RCB

3/4" Coil lnsert @ 12"oc

Bottom SIab
End Treatment

Note:

1) fnfet to receive 2Y'Chamler (Crown and Sides).
lnlet and Ouflet to receive Bevelled Haunches ffop and Bottom).
3/r[- Ghamfer at TopFront edge of Precast Hea&vall Parapet

2) Prccast Headrall Parapet to be mechanically connected to RCB End Section using
3/4'Coil Rods, supplied and installed by Americast at plant.

3) Secondary pour concrete to be in accordance with project plans and state specifications.
Material properties: fc = 4000 psi minimum concrete.

4) Precast Headwall Parapet to match extent and skew of Precast End Section.

5) Concrete Cover Over Reinforcement, CCOR = 2'minimum, unless noted.

-T
lrb
t

g uao,rz8fll

W;;#

geAl.ut;-

RCB Heodwoll ond fnd Section Detoils.

lfnnt-/t=totnGnGfT4;IUVU I I_-N U \J/A-E) U O
:qkJF A 0MrlM ol YNIE| &0X, tnc

Honisonburg Plont Holltown Plont Ashlond Plont

210 Stone Spring Rood P0 Box 120 11J52 Vo. Precosl Rd

Honisonburg, VA 22M Holltorn, W 2542J Ashlond, VA 23005

1-800-648-2278 r-800-648-4580 l-800-999-227E

F nr''vr' G Nice
07-21-2005

Job: Worhill Site
Jomes City Co., VA 1f2" = 1'-0'

Str: RCB-4x4 Controct: D7079 Drw Num: HW-tS



Wing Woll to RCB End Section
Plostic or rubber bocked butyl

joint to be neotly
odhesive tope is

seoled with stote opproved
recommended.

{
RCB WaIl

-
I

Bockfill Foce

3/4"x12" Coil Rods
@ 12"oc, by others.

i
Tb

-T30"
Scour Depth

per VDOT

Tb/2
3"x1" Keywoy with
3/4"o Coil Inserts @ 12" oc.

l--',r'*l
in ploce Curtoin Woll (by others).

Curtain Wall at Wings
(Simitor ot RCB lnvert)

Note:

11314'Goil Rods to be supplied and installed in field, by others.

2) Cast in place conctele, by others, to be in accordanoe wi0r projec-t plans and state specifications.
Material properties: fc = 4000 psi minimum concrete.

3) Cast in place curtain wall to extend 12' lrom invert fiace of precast as shown
and be continuous fiom wing tip to wing tip, with expansion joints as needed.

4) Concrete Cover Over Reinforcement, CCOR = 2'minimum, unless noted.

5) Wng Wall to RCB End Section joint to be neatly sealed with state apprcved sealant.
Plastic or rubber backed butyl adhesive tape is recommended.

Cost In Pfoce Curtoin Woll

'4@mcmqffiMm,,.
Honisonburg Plont Holltown Plont Ashlond Plont

210 Stone Spring Rood P0 Box 120 11352 Vo. Precost Rd

Honisonburg VA 2280J Holltown, W 2542J Ashlond, VA 23005

r-800-648-2278 t-800-648-4580 1-800-999-2278

f nr.rur ' G Nice

Job: Worhill Site
Jomes City Co., VA 1/2' = 1'-A"

Controci: D7079 Drw Num: CurtoinStr: RCB-4x4



tr- 1 1/a'o corL TNSERTS
(oPPOSnE FACE) FOR
STRTPPTNG (CODE A)

x:1 1/4'6 UilNG SLEEVE
(UFT FROM BACK FACE) FOR
}|ANDLING (CODE A)

Note:
1) Liftholes to be 1 1A'A P\tCfor 1 114'Double Lift Plate Assembly.

Lifi fum backface or both faces for best balance. Lifi Code'A'.

2) Strip Coils to be 1 1t4'OThreaded Coil Inserb. Stip Gode'A'.

3) See also Reinforcement Section detrail BWW RS.
Reinforcement to be A615 Deformed Bars or A497 Deformed WWF.
Material properties: fc = 4 ksi, ff = 60 ksi.

4)314'Chamfer on TopFront edge.

5) Concrete Cover Over Reinforcement, CCOR = 1.5'unless noted.
Tolerance on Concrete Cover Over Reinforcemenl 1o 6s -9, +1/2'.

3"x1" Keywoy with
lnserts ol 12"oc.

M = 10'-O"-------1

Elevation

I WeePholc x -----*9i

Pc: LW1

Desc: Bltrtfl-21 -4' -45"L
Spec: VDOT

LL: NA

Wt= 7,100 LBs
Vol: 1 .743 CY

IHOMAS LAWRENE

k;."#
4'Rise RCB Wing Woll

2:1 Slope, Type l, 45"L Wing Angle.

'4@MERil^9,,pyr,.,
Honisonburg Plont Holltown Plont Ashlond Plont

210 Stone Spring Rood P0 Box 120 11352 Vo. Precost Rd

Honisonburg, VA 22801 Holltown, W 25423 Ashlond, VA 23005

t-800-648-2278 t-800-648-4580 1-E00-999-2278

Fn r''v'' G Nice

Job: Worhill Site
Jomes City Co., VA 1f4" = 1'-A"

Controct: D7079 Drw Num: BWW-LSir: RCB-4x4



1 1'-0"

*112"1*--M : 1o

[-'u'?-4
Elevation

Note:
1) Liftholes to be 1 1A' A o|/Cfor 1 114'Double Lifi Plate dssembly.

Uft ftom back face or both faces for best balance. Lifl Code'A'.

2) Strip Coils to b 1 1A'A Threaded Coil lnserts. Strip Code'A'.

3) See also Reinforcement Section detrail BWW RS.
Reinforcement to be A615 Deformed Bars or A497 Deformed WWF.
Matedal ploperties: fc = 4 ksi, ff = 60 ksi.

4)gl4'Chamfer on Top-Front edge.

5) Concrete Cover Over Reinforcement, CCOR = 1.5' unless noted.
Tolerance on Concrete Cover Over Reinforcement to be -A, +112'.

oo" 

-)3"x1" Keywoy with
3/4"a Coil Inserts of 12"oc.

+= 1 1/4'o corl rNSERrs
(oPPOSm FACE) FoR
srRrPPrNG (coDE A)

x= 1 1/4'6 UmNc slEE\G
(uFT FROM BACK FACE) FOR
MNDUNG (CODE A)

26"1 {o 'l- 18"
x Weephole Iie'

@-

Pc: RWi
Desc! E/{ltf-2l -4' -45'R
Spec: VDOT

LL: na
Wt: 7,100 LBs

Vol: 1 .743 CY

$tnt rao;

h.f,;=fris
4' Rise RCB Wing Woll

Slope, Type 1,45'R Wing Angle.

)1!MERil^#m,,,"
Honisonburg Plont Holltorn Plont Ashlond Plont

2'10 Stone Spring Rood P0 Box 120 11J52 Vo. Precost

Honisonburg, VA 22801 Holltown, W 2542J Ashlond, VA 23005

1-800-648-2278 l-800-6{8-4580 1-800-999-2278

F.rt'
'v' ' G Nice

By/chk

Job: Worhill Site
Jomes City Co., VA lf4' = 1'-0"

Str: RCB-4x4 Controct: D1019 Drw Num: BWW-R



3/4" Chom

Wing Woll to RCB End Section joint to
Plostic or rubber bocked butyl odhesive

seoled with stote opproved seolont.
recommended,

be neotly
tope is

{
RGB WaII

Bockfill Foce

ccoR : 1 1/2" (-o, +t/2"), Typ

f4 @ 6"oc EWEF

or 6x6 D2O/D2O WWF Eoch Foce

L Hook Bar

18" Heel

L#+ @ 6'oc "L" Hook Bors

Reinforcement Section A-A3"x1" Keywoy with
3/+"0 Coil Inserts @ 12"oc.

Note:
'l) Reinforcernent to be ASTM A615 Deformed Bars oTASTM A497 Deformed WWF.

Matedal properties: fc = 4 ksi, fr = 60 ksi.

2) Stem wall reinforcernent to be tied to footer bottom reinforcement with 'L' Hook Bars.
Horizontal legs to extend from rear face forward into toe and from fnont face back into heel.
lf stem wall reinforcement is made fuom rebar, rebar may be bent at bottom and tied to
continuous footer boftom reinforcemenl.

3\314" Chamfer on TopFront edge.

4) Concrete Cover Over Reinforcement, CCOR = 1.5' unless noted.
Tolerance on Concrete Cover Over Reinforcement to be 4, +112".

5) Wing Wallto RCB End Section joint to be neatly sealed with state approved sealant.
Plastic or rubber backed butyl adhesive tape is recommended.

$or.Lrrto;

fiOMA$ LAWRB\ICE F

a ,uyszn_z7_ -&
{%ff;:"w

RCB Wing Woll
Reinforcement Section

Fnr'v' ' G Nice
4@mcnqg*mTr,."

Honisonburg Plont Holltown Plont Ashlond Plont

210 Stone Spring Rood P0 Bor 120 11J52 Vo. Precost Rd

Honisonburg, VA 22801 Holltorn, W 2542J Ashlond, VA 23005

t-800-648-2278 t-800-648-4580 1-800-999-2278

Job: Worhill Site
Jomes City Co., VA 1f2" = 1'-0"

Controct: D7A79 Drw Num: BWW RSStr: RCB-4x4



Outside Rise = 5'-4"

CCORto =
1 1/2"

CCORti =
1 1/2"

Rise = 4'-0"

toT

Tw:8"
TYP

Lop Splice
TYP

8"

8"

Spon =

Outside Spon =

RCB Stondord Section

Note:
1) RCB designed in accordance with ASTM C1433 Micle 7.2, AASHTO Bridge Specifications Secfions 16 and

Materials and purchasing in accordance with ASTM C1433. Material prcpefiies: fc = 5 ksi, ry = 65 ksi.

lnstallation criteria: AASHTO DMsion ll Seciion 27.
2) ConctBte Cover Over Reinforcement CCOR = 1.5'.

For fifls less than ?, top outside CCORto = 2.t, and top inside CCORti = 2.0'.
3) Maximum spacings of circunrferential wires for As1, As2, and As3 to be sl, s2 and s3 respeclively listed in

Design Requirernents Table. These maximum spadngs, limited by desBn for crack confol, may be reduced

to Z minumum.
4) Reinforcement as shown is scfiemalic only. Reinforcement unils may be cornbined and welded wire fabric

arcas and styles may be substiMed prodded that the requirements of eacfi unit are met
5) Development of WWF in accordancs with MSHTO Article 8.30;

Splices of WWF in accordance with MSHTO Article 8.32, (one space + 2' minimum, mors for larger areas).

CCOR = 1 1l/2"
Unless Nottd.

Design Requirements: Precost Reinforced Concrete Box Section

Circumferentiol Reinforcement
(sq.tn./r)

Dimensionol Limiis
of Reinforcement

No speciol notes.

Sing le 4'x4'
RCB Reinforcement
VDOT_ASTM C1 433

Section
Alt-l for 2'-5' Fill.

fnr'
'v' ' G Nice

4@MERil^g,"pg^.
Honisonburg Plont Holltown Plont Ashlond Plont

210 Stone Spring Rood P0 Box 120 '11352 Vo. Precost Rd

Honisonburg, VA 22801 Holltown, W 25423 Ashlond, VA 2J005

1-800-648-2278 r-800-648-4580 1-800-999-2278

Job. Worhill Site
Jomes City Co., VA 1f2" = 1'-0"

n \r T)f
UTW NUM: KJControct: D7079Sir: RCB-4x4



Extension dimensions approximato, Hold Bend Dimensions.
Circumferential Wres torvard Face of Concrete.

4 3/4" rop

36 1/2"
Exto Typ

60 3/+" outside

Lop
21 As1 78

(o)

60 3/4"
Outside

60'
Bend

Outside

27 3/4"
Lop

51 1/4"
lnside

3s 1/2"
Exti Typ

4 3/4" Bottom

3/4" Wolt TYP51 1/4" lnside

52" Bend lnside

Note:
1) In accordance with ASTM C1433, reinbrcement to be

A185 Smooth WWF or A497 Deformed WWF. Material properties: fc = 5 ksi, ff = 65 ksi.
2) Toferance on Concrete Cover Over Reinforcement to be 4, +1n'.
3) Maximum spacings of circumferential wires for As1, ,4s2, and As3 to be s1 , s2 and s3

respectively lisled in Design Requirements table. These maximum spacings, limited by
design for crack confol, may be reduced to 2'minumum.
Spacing of longitudinal wires to be 4" minimum lo I'maximum.

4) Reinforcement as shovvn is schematic only. Reinforcement units may be combined and welded
wire fabric areas and styles may be subslituted provided that the requirements of each unit are

5) Development of WWF in accordance with AASHTO Article 8.30;
Splices of WWF in accordance with AASHTO Article 8.32,
(one space + 2' minimum, more for larger areas).

RCB Reinforcement Detoils

Reinforcement Unit Summary: \MA/F Wire Style / Description

10'-11 "04 CCoRto = 1.5'
CC0Rti = 1.5'

CCOR = 1.5'
CC0R Tolerance:
( -o, +1 l2' ,)

w8.3 / W4.0 94(+1.+0) x 131(1.5,1.

zxg W8.3 / W4.O 94(+1.+0) x 131(1.5.1.5 10'-r1 "04

Check Component Details for
Additonal Reinforcement

a,$9azwf ,s'^ ia^ q,e.*\.- 7-2.8-4af&,/
r€o ^f :

"-Jjorua1g, 
,

,?tra

RCB Reinforcement Detoil
Single 4'x4' VDOT-ASTM C1433 Alt-l for 2'-5' Fill.

Fnr'Iv'' G Nice
By/cn*,4@MERil^#,mr*,,,"

Honisonburg Plont Holltorn Plont Ashlond Plont

210 Stooe Spring Rood P0 Box |20 11352 Vo. Prcosi Rd

Honisonburg, VA 22801 Holltown, W 2542J Ashlond, VA 23005

1-800-64E-2278 t-800-648-4s80 1-800-999-227E

Job: Worhill Site
Jomes City Co., VA 1f2" = 1'-0'

Controci: D7079 Drw Num: RDSir: RCB-4x4



o

BOXCAR Version 2.03- 4tx4 ' VDOT-ASTM Alt-I 2'-5 ' Fill

BOXCAR

Version 2.03 for Windows
L2 March 2001-

A Computer Program for Lhe Structural
Design of Reinforced Concrete Box

Culverts

Deweloped by

Simpson Gumpertz & Heger Inc.
Ar1 ington Massachusetts

in coooeration with

The Federal Highway Administration
ano

The American Concret,e Pir:e Association

The successful application and use of this software product.
is dependent on the applicat.ion of skilled engineering

judgment and is the responsibility of the user. The i-rser
musL select input val-ues suitable to his specific

installation. The information presented in t.he computer
output is for revi-ew, interpretation, application and

approval by a qualified engineer.

****************************************************

ANY IMPLIED OR EXPRESS WARRANTTES COVERING THE
SOFTWARE PROGRAM OR PROGRAM USER MANUAL INCLUDING

ANY WARRANTIES OF MERCIANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED. SIMPSON

GT]MPERTZ & HEGER INC., THE AMERICAN CONCRETE PTPE
ASSOCIATION, AND THE FEDERAL HIGHWAY ADM]N]STRATION

SHALL NOT BE LIABLE FOR SPECIAL, TNCIDENTAL, CONSEQUENTIAL
INDIRECT OR OTHER SIMILAR DAMAGES ARISING FROM BREACH
OF WARRANTY, BREACH OF CONTRACT OR OTHBR LEGAL THEORY

EVEN IF SUCH PARTIES }{AVE BEEN ADVISED OF SUCH DAMAGES.

***********************************************tr*****************

. ^. -. ^,.^.iD1Lt=: ')A-ZC-Z'jJi

Time:, A9:52:0e,



BCXCAR Versi-on 2.03- 4'x4 ' VDOT-ASTM Alt-I 2t -5 ' Fill Page 2

Filename - 0404V205
Job Description - 4,x4 ' VDOT-ASTM A1t-I 2t -5 ' Fill

GEOMETRY
Span
Rise
Mi n Denfh of Fi]]
Max. Depth of Fil1
I-)enfh Tnr-rerrlgnl

A Fr
=. IL
A €r
=- !L

2. ft
0. fr
0. fr.

Top Slab Thickness
Bottom Slab Thickness
Sidewall Thickness
Length of Precast
Section

f . in.
8. in.
8. in.
8. fr

HAUNCH DIMENSIONS
Top Vertical
Top Horizontal
Bottom Vert.ical
Bottom Horizontal

CONCRETE COVERS
Top Outside
Bottom Outside
Sidewall Outside
Top Inside
Bottom fnside
Sidewall Inside

0. rn.
0. i-n.
0. in.
0. in.

1.5U r_n-
1.50 in.
1.50 1n.
1.50 in.
l- . 50 in.
r.5u an-

MATERIAL PROPERTIES
Main Reinforcing Yield Stress
Design ConcreLe Strength
Concrete Densitv

65000. psi
5000. psi
150. pcf

DESIGN SPECIFICATION AASHTO Standard

LOAD FACTORS
Dead Load:

Live Load:

Shear and Moment
Thrust
Shear and Moment
Thrust

1.30
1.00
2.L'7
1.00

LOAD MODTFTERS
Dead Load: Shear and Momenc

Thrust.
Liwe Load: Shear and Moment

Thrust

1.00
1.00
r.00
I. UU

STRENGTH REDUCTION FACTORS
Flexure
Shear

0.90
0. 85



BOXCAR Version 2.03- 4,x4' VDOT-ASTM Alt-f 2,-5' Fill Drno ?

REINFORCING DATA

Top Sl-ab Outside Face(AS7)
Bottom Slab Outside Face(AS8)
Sidewal-1 Outside Face (AS1)
Top Slab Inside Face(AS2)
Bottom SIab fnside Face(AS3)
Sidewall- Inside Face (AS4)

DIAMETER
0 .325 1n.
u.325 rn.
0 .325 in.
0 .325 in.
u .32 5 ]-n.
u.32 5 ]-n.

SPACING
4 in.
4 in.
4 in.
4 in.
4 1n.
4 rn.

The diameters are used to estimate depth to tension
reinforcing from compression face. They do not represent
required reinforcing diameters.

SOIL LOAD DATA
Soil- Density
Minimum Lateral Pressure Coeffi_cient
Maxi-mum Lateral Pressure Coefficient
Instal-lation Type
Soil-structure Interaction Factor

1_20 pcf
0.13
0.50

Embankment / Compac t.ed
1 .075

LIVE LOAD DATA
Live Load
Live Load Magnitude
Tire Footprint Length
Tire Footprint Width
Live Load Distribution
Direction of travel
Impact Factor
Lane Load

Interstate (Al-t. Mil-itary Loading)
24.0 kips

.0 r-n.

.0 in.
r.75

Paral1el to span
1.10

0.0 psf

Factor

SURCHARGE LOADS
Vertical Pressure
Horiz. Pressure at
Horiz. Pressure at
Application Code

larrl rrorl- 'T'nnrv-L1

Cu]vert Bottom

0.0 psf
0.0 psf
0.0 psf

Additional Dead Load

FLUTD LOADS
Depth of Fluid
Fluid Densi-ty

3.0 fr
62 -5 pcf
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MEMBER LOADS
Load Conditions 1 to 10

Load
Condition

I
I
1

I

2
2
2
2

3

3

3

A
=
A

+
q

5
5
(
5
6
6

1

8

E

6

U

o

10
l0
IU

10

Member

I
2
3

4

I
2
3
A
=
I
2
3
4

z
3
4
I

2
3
4
1
z
3

4
I
z
3

4
1
az

3
Aa

I
az
?

4
t
az

3

4

!uau
Tnf onc'i l- rr
^! -!^-^LC1L J Ld.I L

of Load
(k/in . / f.t)
0-008
0.000
0.025
0.000
o .022
0.000
0 .022
0.000
0.000
0.003
0.000
0.009
0.000
0.000

-0.002
-0.016
0.000
0.008
0,000
0.028
0.000
0.000
0.000
0.000
0 - 081_

0.000
0 - 081-
0.000
0.000
0.035
0.000
0.010
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Load
Tnf anoi f rz

at End
of Load
(k/in . / fr)

0.008
0.000
0.025
0.000
0 .022
0.000
0.022
0.000
0.000
0.009
0.000
0.003
0.000

-0.016
-0.002
0.000
0.000
v.vz6
0,000
0.008
0.000
0.000
0.000
0.000
0.08r
0.000
0.081
0.000
0.000
0.010
0.000
0.035
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Distance
from A-End
to Start.
of Load

(in. )

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

16. 0
4.0
4.0
0.0
0.0
nnv.u
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.c

Distance
from A-End

to L.;no

of Load
(in. )

0.0
56.0
0.0

55.0
0.0

56.0
0.0
0.0

55.0
0-0

56. 0

0-0
52 .0
52-O
40.0

0.0
56. 0
0.0

56.0
0.0
0.0
0-0
0.0

55 .0
nnv.v

56.0
0.0
0.0

55.0
0.0

55.0
s6.0
0.0

56.0
0.0
0.0

55.0
0.0

56 .0



BOXCAR Version 2.03- 4tx4 ' VDOT-ASTM Alt-I 2t-5' Fill D:co q,

MEMBER LOADS
Load Conditions wit.h Concentrated Wheel_ Loads

Load
Condition

11
11
LL
11
11
L2
I2
),2
L2
I2
13
13
13
13
13
1Aa=

L4
L+
L4
1-4
15
15
15
15
15
15
1,6
a6
1_6

L6
L7
I7
r'/
I1
7'7
18
18
1B
18
18
L9
i9
t9
L9
i9
2C
20

Member Truck Load Load Distance
Wheel Intensity Intensity from A-End
Number at Start at End to Start

of Load of Load of Load
(k/in. /ft) (k/in. /f.L) (in. )

1
I

-L

1
3
1
1
1
1

1

I
1

I

1

1
I
1
L

3
I
I
I

I
3
I
1a

I
1

3
1
1

1
1
.J

1

1

1

1

3

1
a

;
i
3

I
L

1 0.000
2 0.LL4
3 0.000
4 0.000
- 0. 000
1 0.000
2 0.Lr4
3 0.000
4 0.000

n t-,- v. Lz+
1 0.000
anz v. Lr+
3 0.000
4 0.000
- 0.124
1 0.000
2 0.]-14
3 0.000
4 0.000
- 0.105
I 0.000
2 0.rL4
3 0.000
4 0-000
- n nq?
1 0.000
2 0.rL4
3 0.000
4 0-000
- 0.088
1 0.000
2 0.ra4
3 0.000
4 0. 000
- 0.0'79
1 0.000
2 0.Ir4
3 0.000
4 0.000
- a .010
i 0.000
2 0.774
3 C.000
4 0.000
- 4.052
r 0. cco
2 A.Lr4

0.000
0.7r4
0.000
0.000
0.L52 23.7
0.000 0.0
o 114 ln ?

0.000 0.0
0.000
0 .052
0.000 0.0
0.114 r0.3

Drstance
from A-End

to End
of Load
(in- )

0.0
2r .5
0.0
0.0

56.0
0.0

53 .4
0.0
0.0

55-0
0.0

53 .4
0.0
0.0

55.0
0.0

5L .4
0.0
0.0

56.0
0.0

50.5
0.0
0.0

tr.E n

0.0
49 .5
0.0
0.0

55.0
0.0

48 .5
0.0
0.0

56.0
0.0

47 .6
0.0
0.0

56.0
0.0

0.0
0.0

56.0
0.c

0.0
0.0
0.0
0.0

0. 000
0.000
0.052
0.000
O.LL4

0.000
0.000

0.0
0.0
0.0
0.0
6.4

0.0
0.0

0.0
0.0

0.0
0.0

0.000 0.0
0.000 0. 0
0.070
0.000
0.114 '7 -5

n o?o n n

0.000
0.114
0.000
0.000
0.088
0.000
0.114
0.000
0.000
0 .497
0.000
0.114
0.000
0.000
a.ra6
0.000
c.l.l-4
0.000
0.000
C.L24
0. c00
0.114

0.0
6.5
0.0
0.0
0.0
0.0
5.5
0.0
0.0
0.0
0.0
4-6
0.0
0.0
0.0
0.0
2.5
0.0
C.C
0.0
0.0
2.5
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0.000
0.000
0.052
0.000
0.L74
0.000
0.000
0.152

0.000
0.000
4.r24
0.000
0.114
0.000
0.000
0.000

-5', t r_tl_

0.0
0.0
0.0
0.0

34.5
0.0
0.0
0.0

Droo A

0.0
0-0

0.0
56. 0
0.0
0.0

32.3

20
20
zv
z.r
2L
2L
2L
2L

1

I
3
1

-L

1
1

3

4

1

2
?
A
=
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ULTIMATE LOAD FORCES

Qar'f-

t-

2

A
=
5
6

9
10
11
L2
13
L4
15

L7
1B
L9

Max V+
(kiP/111

.94
5 .69
6 .69

.01

.01

1.90
1 0n

.00

.00

.85
5.25
5.25

.04

.04
I .45
I .45

.00

.00

Max P+
(kip/f r )

.08

.02

.02
1.15
1 16
1 .16
1.15
1.15

.07

.07

.02

.01

.07
1 1a

r.76
1.15
L.L6

.02

.02

Max V-
(kip/f t )

- .94
.00
.00

-2 .0r
-2.0L
-.18
--13
-.13

-6.49
-5.49
-.85

.00

.00
-7.46
-L.46
-.08
-.08

-4.53
-4.53

Max P-
/lr-in/ft\
\llrFl 4 g /

1.39
r .45
1, .45
3.'79
3.79
3 .96
3.96
3.96
r .47
r .4'7
1 .53
1.39
1 ?q

a ryn

r.53
1.53

Max M+
(in. -kip/ft)

7L.25
r .97
L .91

.00

.00
\4 . L'7

.00

.00
-50
. bu

55 -46
28 .95
28 .95
3.58
3 .58

.04
-04

29 .96
29 .96

Max M-
( in. -kip/ft )

.00
-21. 89
-2t- .89
-3'7 .47
-37.47
-34 - 71"

-35.'t3
-35.73
-r8.00
-18,00

.00
-5.60
-5.50

-34 , B5
-34.85
-33.55
-33.6s
-4 .48
-4 .48
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t(****** SERVICE LOAD REINFORCEMENT TENSILE STRESSES TABLE *******

Design As
Location

(in- 2 / ft)

Service Live
Load Stress

(ksi )

.44
4 -59
4 .59
6.01
6. 01
4 -26
3 .82
3 .82
? ??
3.37
1 0q

21.00
5.31

21" .00

Total Service
Load Stress

/r-^.i \
\ ADf ,/

.00
5 .92
5 .92
't .0'7
'7 .07
5 .40
6.74
6.74
tr n<
5.05

.00
27 .73

? nq
31-58

Allowab1e
Total- Service
Load Stress

(ksi )

34 .92
34.92
34.92
34.92
34 .92
34.92
34.92
34.92
34.92
34 -92
34.92
34.92
5+.>Z
34.92

1
2
3
4
5
6

8

1O
11

1

5
11

-r92
- L>Z
. LYZ

10t

. Lvz

.r92

. L92

. L92

. L92

.r92
_ L92
.232
.L92
.792
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******* FLEXURE DESTGN TABLE *******

Des
-c('

WaI1, Depth Ult.
Sign of to Moment
Moment Reinf.

Ult. Crack Governing
Flex- Index Reinf. Mode
Reinf. Area

(1) (2) (3 )

ult -

Thrust

1 Top-Neg
2 Top-Neg
3 Top-Neg
4 Side-Neg
5 Side-Neg
6 Side-Neg
7 Side-Neg
B Side-Neg
9 Bott-Neg

10 Bott-Neg
11 BotL-Neg
1 Top-Pos
b 51oe-Pos

11 Bott-Pos

6.34
6.34
6.34
6.34
6.34
5.34

6.34
5.34
6.34
6.34
6.34
6.34
6.34

0.0
2L .9
2L .9
37 .s
37 .5
34.r
35.7
35.7
18.0
18.0
0-0

'7L.2
L4.2
65.5

L.45
7.45
3.-t9
3.79
3.95
3 .96
3.96
r .47
T .47
r. 53
0.08
1.16
o -02

0,000 0 . 00
0 .044 0 .r7
0.444 0.7'7
0.062 0.20
0 .062 0 .20
0.051 0.15
0.055 0 .19
0.055 0.19
0.033 0 _ 14
0.033 0.14
0.000 0.00
0.196 0.78
0.026 0.09
0.180 0.90

Min Stl
Min Stl-
Mi-n St l
Min StI
Min Stl
Min St1
Min StI
Min Stl
Min Stl
lvitn st_L
Min St1
5C1 l;trs
Min Stl
Min Stl

0.r92
0.L92
0.L92
0.r92
0.r92
0.]-92
o.r92
0.L92
0.r92
0.r92
0.L92
0.232
0.L92
0.r92

Notes:
1. Required reinforcing to develop ul-timat.e flexural strength.
2. Reinforcing required to meet all design criteria. The

governing criteria is indicated under the column
'Governing Mode' .

3. ff governi-ng mode is listed as crack, the reinforcing may
be reduced by decreasing the maximum reinforcing spacing.

4. crack rndex is defined as the total service load stress
divided by t.he sl I qvr2f l s r-otal service l_oad stress.

5. Minimum flexurar reinforcing computed as o.oo2 times the
gross concrete sect.j.on

6. Units for Flexure Desiqn TabLe:
Depth to Reinforcement
Ultimate Moment
Ultimate Thrust
Ultimate Flexural- Reinforcinq
Governi-nq Reinf . Area

(in. )
(in. -kip/ft)
ILln/ft-I\rl+l// !s/

(irt.' / ft)
(in. ' / ft)
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******* SHEAR DESIGN METHOD 1 - AASHTO *******

Location

I2
1-IJ

l4
15
1,5
I7
l- t1

79

Ultimate
Shear

(kip/f t )

5.2
5.2
1.5

1.5
1-

4.5
Aq

All-owable
Shear

(kip/f r )

vl

9.r
9.1
o'1
o1

9.1

Diagonal
Tensron

Index

q7
q?

.15

.16

.L6

.50

.50

I t6hr h

to
Reinf.
(in. )

6.34
6 _34
5 -34
6.34
6.34
6.34
6.34
6 -34

Qf i rrrrnc

Required?

No
No
No
No
No
No
No
No

Concrete shear strength taken as 2 times the
square root. of f ,c, f 'c in psi.
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BOX CULVERT DESIGN SUMMARY SHEET
4.00 ft Span x 4.00 ft Rise

** * * * * * * * * * * **** * *** * * * * * * * * * * ** *** * * * * * * * * * * ** * * * Jr * * * * * * * * * * * * * *

TNSTALLATION DATA

Height of FilI Over Culvert, ft
Soil Unit Weight, pcf
Minimum Lateral Soil Pressure Coefficient
Maxi-mum Lateral Soil Pressure Coefficient
Soil-Structure Interaction Factor
InstaLlat.j-on Type

LOADING DATA

2 .04
124.

o.r25
0.500
7.075

Embankment/Compacted

Design Specification
Dead Load Factor - Moment and Shear
Dead Load Factor - Thrust
Liwe Load Factor - Moment and Shear
Live Load Factor - Thrust
Dead Load Modifier - Moment and Shear
Dead Load Modifier - Thrust
Liwe Load Modifier - Moment and Shear
Llve Load Modifier - Thrust
Strength Reduction Factor-Flexure
Strength Reduction Factor-Diagonal Tension
Live Load

Live Load Type
Live Load Magnitude, kips
Tire Footprint Length, in.
Tire Footprint Width, in.
Live Load Distributi-on Factor
Direction of travel
Impact Factor
Lane Load, psf

MATERIAL PROPERTIES

AASHTO Standard
1.30
1.00
^ 

1-z-Lt
1.00
1.00
1.00
1.00
1.00
0.90
0.85

AASHTO Interstate/Hs
4A nz+-v
1.0
1.0

7.75
Parallel to span

1.10
0.0

Minimum Specified Reinforcing Yield Strength, ksi
Concrete - Specified Compressive Strength, ksi

GEOMETRY

55.0
5.0

"Fnn Ql:h Thinlznacc in.".YIrrrvjlrrvUu/

Side Wall Thickness, in.
Bottom Slab Thi-ckness, in.
Top Horizontal Haunch Dimension, in.
Bottom Horizontal Haunch Dimension, in.
Top Vertical Haunch Dimension, in.

8.0
8.0
8.0
0.0
0.0
0.0
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GEOMETRY l(-nn|- i nrrad\
\vvr^errrses/

Bottom Vertical Haunch Dimension, in.
Concrete Cover Over Steel, in.

Top Slab - Outside Face
Bottom Slab - Outside Face
Si-de Wa}l - Outside Face
Top Slab - Inside Face
eoltom Sl-ab - Inside Face
Side WalI - Inside Face

REINFORCING DATA

nn

.50
qn
qn

.50
FA

I
I
1

I
1

I

LOCATTON AREA ST]RRUPS
(in.2 /ft) REQUIRED?

TRANSVERSE
Side WalI
fop Slab
Bottom SIab
Side Wall-
Top Slab
Bottom Slab

Outside Face
fnside Face
Inside Face
Inside Face
Outside Face
Outside Face

rasl'l
(As2 )
(AS3 )

(AS4 )

(AS7 )
(AS8 )

0 -r92
0.232
0.L92
0.r92
0.r92
0.792

No
No
No
No
No
No

Notes:
1 Top slab outsi-de face steel (AS7) must extend completely across

the top s1ab. The sidewall outside face steel (AS1) must be
bent at the corner and extended across the top slab sufficiently
Lo meet AASHTO requirements for tension laps.

2 Bottom slab outside face steel- (AS8) must extend completely
across the bottom slab. The sidewall outside face steel (AS1)
must be bent at the corner and extended across the bottom slab
sufficiently Lo meet AASHTO requirements for tension laps.

3 Negative moment may exist in the entire top slab

4 Negative moment may exist in the entire bottom slab

k:"#.*
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-',)t:.ila
,:,,.';1 I

-3..'t.'i.*Y.i:,:al*:.F.!,li) 
+j

<Ll> is Splice Length
(AS7) is Top Slab Outside
(AS8) is Bottom Slab Outside
See Box Cul-vert Design Summary Sheet for transverse and

distribution reinforcement, ds required.
For sidewa]I thicknesses of 6 in. and above, extend AS2 and AS3

a min. of 4 in. beyond the inside face of the sidewall.
For thicknesses less than 6 in., extend AS2 and AS3 at least to
within L-t/Z in. of the outside face of the sidewall.

Notes:
1) Other reinforcement schemes that provide the required

reinforcement areas at all locations identified in the
program output are acceptable.

2) LongiLudlnal reinforcement is not shown for clarity, see AASHTO
M259 tor longj-tudinal reinforcement and for additionai
requirements.

lr

*
*
*

;t:l*',t zli ir::id* i !.1.1\

l-i in.

t1.z;tt r ,': * zlt:,'ttt '1t 
,, i r ?+-,ta! :-,: :,:)ti:a.r:l



Americast

Geometrv:
Use

RCB Rise 4
Type (l,ll) I

Slope (_:'l) 2:1
Wing Angle 45"

ScourDepth 30"
Curtain Style CIP

[see Stability for Lt and Lh]

Stem Dim's: feet
Wing Hgt, K 5.50'

Wing Width, M 10.00'
Tip Hgt, L 1.ZS'

Thichnesses: inches
Toe, Ttoe 8"
Heel, Th 8"
Stem, Ts 8"

WingAngle RAD 0.785398
SigmaNormal 0.339837

SigmaParrallel 0.339837
(Sloped)FillHgt 80.36"

RCB Wing Wall Design

Defaults
Feet 6 Feet

I

2
45"

inches
oo

't20"

21"

cos sin
0.942809 0.3333s3
0.942809 0.333333

(varies with Lh)

5.50'
11.00'
1.83'

Degrees
19-471"
19.471"

OverAllHgt
OverAllWidth

Increments:
Min Heel
Heel lncr

Min Toe
Toe lncr

Th Incr

WarhillSite
James City Co., VA

Defaults
o
6"

8"
8"

Atl

inches
74"
132"

8"
8"
8"

Use
6"
6"

8"
8"

4"

Thomas Lawrence, PE Page .l 9t28t2005



Americast

Desion Parameters:

lnstallation

LLsur Hsur
rhoE
Ka
Kp
Hp
mu Sliding

Min FSot
Min FSs
Pmax

Reinf Conc Design

Zmax

Use
0

120 pcl
o.25

4
0

0.5

2.00
1.50

3000 psf

150 pcf
4000 psi

60000 psi
29000000 psi
3604997 psi

98 kips/in

Defaults
0

120
0.25
4.00
0.00
0.50

2.00
1.50

3000

WarhillSite
James City Co., VA

RCB Wing Wall Design

rhoC
fc
ty
Es
Ec

150
4000

60000
29000000

3604997

Thomas Lawrence, PE Paaa 2 9t28t2005



Americast

External Wts and Forces:

WtStemVoid

WtStem

WtHeel

WtToe

WtCol

WTBWW

Overturning Forces:
OTfSur

oTfFitl

OTfPassive

SlidingForce

Resisting Force of Sloped Fill:
RfFitl

FillWts:
WtFillOnHeel

WtFillOnToe

Resultant

RCB Wing Wall Design

-Ts * (WingHgt - TipHgt) - WingWidth I 12 ^ 3* rhoC
-3750 LBs (void not used in stability)

Ts. OAH - WingWidth | 12 ^ 3* rhoC
6'167 LBs

Lh. Th - WingWidth | 12 ^ 3* rhoC
1500 LBs

Lt* Ttoe * WingWidth I 12^3 " rhoc
667 LBs

O LBs

8333 LBs

= Ka * rhoE * Hsur * OAH * WingWidth | 12 ^ 3
0 LBs

= 0.5 * Ka * rhoE " FillHgt. FillHgt.WingWidth 112^3 * cos(SigmaNormal)
6343 LBs

0 LBs

6343 LBs

= 0.5 * Ka * rhoE - FillHgt. FillHgt * WingWidth 1 12 ^ 3. sin(SigmaNormal)
2242LBs

Lh' (OAH - Th + Hsur) . WingWidth / 12 ^ 3'rhoE
9900 LBs

WarhillSite
James City Co., VA

WtSlopedFillOnHeel Lh * Lh'TAN(SigmaNormal) /2 * WingWidlhl12^ 3 * rhoE
477 LBs

0 LBs

20953 LBs

Thomas Lawrence. PE Page 3 9t2812005



O ExternatMoments:

[Moments taken about Bottom-Front Edge of Toe]

Overturning Moments: Winq Wt Moments:

@ntriods)OTfSur 0 LBs
yrSurcharge=OAH xrHeel =Lt+Ts+Lht2 25"

74" yrHeel = 
-fh I 2

MotSur 0 in-kips
xrStem =Lt+Tsl2 12"OTfFill 6343 yrStem = OAH / 2 37"

yrFiil FiilHgt / 3
27" xrToe =Ltl 2 4"MotFill 170 in-kips yrToe = Ttoe I 2

OTfPassive 0 xrCol 0yrPassive=Hp/3 yrCol 0yrPassive 0
MotPassive= 0 MrHeel 3g

Mot = = MotFill + MotPassive MrStem 74
Mot = 170 in-kips MrToe 3

MrCol 0
Resistino Moments: MrWt 114 in_kips

cgx = MTWIMIBWW 13.7

xrRfFill - Lt + Ts + Lh MyHeet 6
34" Mystem 228

MrRfFill 76 in-kips MyToe 3
xrFillOnHeel =Lt+Ts+Lhl2 MyCol 0

25" MyWt 237 in-kips
MrFillOnHeel 248 in-kips cgy = MyWtMtBWW 28.42

xrSfopedFillOnHeel = Lt + Ts + Lh. 2 | 3
28"

MrSlopedFillOnHeel 13

WarhittSite
James City Co., VA

Americast

xrFiflOnToe
MrFillOnToe 0 in-kips

Mresist - 451 in-kips

RCB Wing Wall Design

Thomas Lawrence. PE Page 4 928t2005



Americast

Stabilitv:

RCB Wing Wall Design WarhillSite
James City Co., VA

Lh = 18 [iterate Lh]
Lt= 8

OverAlllength = 34

Overtuning: t'": tTHt/Mot, 
614. ,,

Slidinq:
FSs = mus- *"rlli3\{urljginoForce

Bearinq Pressure:

Xr - = (Mresist + MrFillOnToe - Mot) *',|000 / (Resultant + WtFillOnToe)
= 13.42841

e = 3.571592

elndex = 0.630281 if Abs(elndex) > 1, Pressure Distribution is Trianglar
if Abs(elndex) <= 1, Pressure Distribution is Trapezoidal

Ptri= 2 * (Resultant+WtFillOnToe)/ (3 " xr 112" WingWidth / 12)

= 1248
Ptrap= (Resultant+WtFillOnToe)/(OAL/12*WingWidthll2) *(1 +6.ABS(e)/OAL)

= 1206

p = 1206 psf

.,;ffi'(t l;ii

Thomas Lawrence, PE Pano 4 9i28t2005



Americast RCB Wing Wall Design

Internal Forces:

CCORs = 1.50"
d= Ts-CCORs-0.25
= 6.24"

b - 12.00"

BetaE = 1.30
Dlfmv = 1.30

DLfn = 1.00
UF = 12 inches per Unit foot

t": tn/fit.'Xil;rttfE * Dlrmv / wingwidth * UF

(see Reinf Design )

U" == an rU?lL * Resultant * BetaE * Dlfmv / WingWidth " UF

u" == o 
?3;,,t. 

tt?:,trP * b. d

Shear Index, VuA/c = 0.23 iriii.'.6K.tt::,i

WarhillSite
James City Co., VA

Thomas Lawrence, PE Page 6 9t28i2005



Americasl

Reinforcement Calculations:

AsFlex = ( s' ph'f ' d - Nu - SQR( S 
- ( s' ( phif ' 6 ;42 - Nu' (2' phif - d -h) - 2 t Mu ) ) ) / fy

whereg=0.85-b-lc= 40800 fc=4000 fy=6OOO0

b = 12,, ohif = 0.9 Pl = 3.141593

Es = 29,000,000 psi (non-prestressed) Ec = 57000"Sqrt(fc) = 3,604,997 n = Es/Ec = 8.04 z= 98

RCts Wino Wall

As = 0.393 1 @ D20.0 @ 6" plus none

Ms = I in-kips
h = 8 in Mu = 15 in-kips
d = 6.24 in Nu = 0 kips

AsFlex = 0.045 Sqin/LF rhoRf = 0.001
MaxSoa = 4.31"

Qty tt4 I LF = 0.2 Bars
Qty #5 / LF = 0.1 Bars
Qty t6 / LF = 0.1 Bars

As D20.0 @ 6" = 0,393 Sqin/LF use: 1

AddlQtytt4 ILF= -1.8 Bars or=#4@ -6"
Add'l Qty#5/LF= -1.1 Bars or=#5@ -6"
Add'l Qly #6 / LF = -0.8 Bars or = lt6 @ -'12"

use#0 @ 0"
use: 1 @ D2O.0 @ 6" plus none

AsProvide = 0.393 Sqin/LF
rhoRfo = 0.005 Maxsoa = 12.00"

RCB Wing Wall Design Warhill Site
James City Co., VA

Thomas Lawrence, PE Page 7 9i28t200s



I0|trctrEvtrIiilr{ lr4# ocT 1o ?fi',' IUJ

,iAMtrREGA.)uuBy, ..-..-..

Wednesday, September 28, 2005
George Nice & Sons, Inc.
143 Skimino Road
Williamsburg, VA 23188
Voz: (757) 565-2885
Fax: (757\ 565-1526

Re: Americast Job D7079
Warhill Site Ht'r*

James City Co., VA h1"'

Str: RCB-4x4

ATTN:

02 07 1

Accompanying are submittal details for the above project (see Document List).
Please return one copy each with the engineer's comments or approval.

Please verify locations, directions and elevations. lf needed, adjustments to meet field conditions
to be performed in field, by others.

We understand that the 7'x 7' SWM lnleUOutfall Box will be cast in place, by others. We intend to
provide 6"1 of exposed steel to facilitate the connection to the ClP.

Thomas Lawrence. PE
Americast
tl avrrence@Arn e ricastU SA. Com

1

Respectfully,



Page 2
Wednesday, September 28, 2005
Americast Job D7079
Warhill Site

Drawinqs:

PD

LO

std

Pc1

Pc5

RD

Document List

RCB Project Data
Double 4'x4' RCB.

Layout Detail
36' Single 4'x4' RCB with 0" Skew and Precast Wing Walls.

Standard Section Detail
Single 4'x4'.

Outlet Detail
Single 4'x4' RCB with 0' Skew and Precast Parapet.

Inlet Detail
Single 4'x4' RCB with 0' Skew and Exposed Steel.

RCB Reinforcement Section
Single 4'x4'YDOT-ASTM C1433 Alt-l for 2'-5' Fill.

RCB Reinforcement Detail
Single 4'x4'VDOT-ASTM C1433 Alt-l for 2'-5' Fill.

HW-ES RCB Headwall and End Section Details.

Curtain Cast In Place Curtain Wall.

BWW-L 4' Rise RCB Wing Wall
2:1 Slope, Type 1,45'L Wing Angle.

BWW-R 4' Rise RCB Wing Wall
2:1 Slope, Type 1,45"R Wing Angle.

Bwltu' RS RCB Wing Wall
Reinforcement Section.

RS

Calculations:

S0404V205 Single 4'x4' RCB VDOT-ASTM 1433 Alt-l for 2'-5' Fll

BWW-21 -4'-45" RCB Wing Wall Design 2'.1Type | 45' Wing Angle.



HANpLTNG TNFOBMATTON

AMERICAST WILL FURNISH ONLY THE ITEMS LISTED BELOW FOR
HANDLING AND ASSEMBLY OF THE PRECAST COMPONENTS. THESE
ITEMS MUST BE RilURNED OR AN INVOICE WILL Bf ISSUED.

(8) 1-1/4" DOUBLE SWIVEL LIFT PLATES
(4) 1-1/4" x 20" LONG coll RODS
(4) l/2" x 4" x 4" PLATE WASHERS
(12) 1-1/4" COIL NUTS
(4) 1-i/4" x 12" LONG cotL RoDS
(2) 2 TON COME-A-LONGS

Morking lnstructions

Stencil oll RCB Sections
with informotion listed
under STD Morking.

Use Woterproof Point.
Ploe lobel on inside &
outside of sidewoll.
The word 'TOP' sholl be
ploced on the inside top
surfoce.

STD Morking

GEORGE NICE & SONS

WARHILL SITE

JAMES CITY CO., VA

VDOT_ASTM C1433

4'x4' RCB ALT-I 2'-5' FILL

MANUFACTURE DATE

ASHLAND PLT PC

Shipping List - Piece Decriptions
Pc 1: Precost Heodwoll Poropet x Bell End Section.

Pc 2: Stondord Section.
pc J: Siondord Section. (2a) Lifthote plugs

Pc 4: Stondord Seciion.

Pc 5: Spigot x Exposed Steel End Section

LW1: B|{W-21-4'-45'L RCB Wing Wotl

RWl: BWW-21-4'-45'R RCB Winq Woll

Pc 1: 11 ,700 LBs

3 Stds: 16,000 LBs/Eo
Pc 5: 1 1,800 LBs

Pc LW1: 7,100 LBs

Pc RW1: 7,100 LBs

Concrete Volumes
2.691 CY RCB + 0.198
3 Stds: 3.951 CY/Eo

Pc 5: 2.896 CY RCB

Pc LW1 : 1.743 CY

Pc RW1: i.713 CY

RCB Project Doto
Single 4'x4' RCB.

MERNGMT.
A DMdon ol VAllEf |{:OX, lrc

Honisonburg Plont Holltown Plont Ashlond Plont
210 Stone Spring Rood P0 Box 120 1t352 Vo. Precost Rd

Honisonburg VA 22801 Holltown, ||V 2542J Ashlond, VA 2J005
l-800-648-2278 1-800-648-4580 1-800-999-2278

fnr'v'r G Nice

Job: Worhill Site
Jomes City Co., VA

Str: RCB-4x4 Coniroct: D7479 Drw Num: PD



Design Designotion S0404V205
RCB VDOT-ASTM Cl433 Alt-l for 2'-5'

45'L
RCB Wing

TYP

5.64' 

[- 

3 std @ 8.04', = 24.12',1t t- 0.50' Exposed Steel
for Connection to CIP

'---------'-'--.l

FLOW
lnv. ln = 57.36'

45'R
RCB Wing

Tvp Cost in ploce
Curtoin Woll
(By Others)

PLAN

lnv. Out = 57.00'

Note:

1) RCB joints to be sealed in accordance with pro1ect plans and state specifications.
1'x1'Closed Cell Neoprene attiached to RCB tongue shoulder at plant unless noted.
All handling points must be sealed with elastomeric plugs and/or non-shink grout.

2) Installation criteria to be in accotdance with AASHTO Division ll Section 27
and state specifications. Bedding to be 6" aggregate minimum.
Install RCB sections bells ahead upstream unless noted.
Puff joints together to 'll2' avelage gap (-112", +114),314' max. gap.

3) Adjoining cast in place concrete (by others), if any, to be in accordance with
projec* plans and state specifications.

4) This drawing supplied only as a guide; adjustment to meetfield conditions must be
made, by olhers, as needed.

I-AY

,TfiO;

g Na.MnzT

"e*:t#%#H"g3;1
oyout ueto I

36' Sinole 4'x4' RCB with 0" Skew ond Precost Winq Wolls.

Honisonburg Plont Holltown Plont Ashlond Plont

2'10 Stone Spring Rood P0 Box'120 1'1352 Vo. Precost Rd

Honisonburg, VA 22801 Holltown, W 25423 Ashlond, VA 23005

1-800-646-2278 1-800-648-4580 1-800-999-2278

lpmcmqg,pg,_
f-^ r.I ur' G Nice

Job: Worhill Site
Jomes City Co., VA

Drw Num: L0Sir: RCB-4x4 Coniroct: D7079



Upper Liftholes may be reproduced in bottom slab for stripping.

I
96"

L

o_
oF

Top View Side - Elev

pc:

Desc:
Spec:

LL:
Wt:

RCB CY:

2thru 4 (3 stds req'd)
S-4x4 Standard Section
vDoTAtt-|2'€'Fill.
8.04'
16,000 LBs
3.951 CY

5000 psiminimum

End - Elev

Note:
1) Liftholes to be 1 '12' A PVC for 1 1/4" Double Lifi Plate Assembly. Lift Code "A'.

2) PullCoils to be'l 114'6 Threaded Coil lnserts for
1 1A"A Threaded Rod and 1 1/4" Double Swivel Lift.

.r--1---l-i- -r-l

,tEo;

ectton ue
Sinole 4'x4' RCB.

,{@mcnq1,mm^"
Honisonburg Plont Holltown Plont Ashlond Plont

210 Stone Spring Rood P0 Box 120 11352 Vo. Precost Rd

Honisonburg, VA 22801 Holltorn, W 25423 Ashlond, VA 23005

1-800-648-2278 1-800-618-4580 t-80G-999-2278

f n.,I \rr' G Nice

Job: Worhill Site
Jomes City Co., VA 1f4" = 1'-0"

Drw Num: StdStr: RCB-4x4 Contrcct: D7019



Upper Liftholes may be reproduced in bottom slab for stripping.

67 3/4"

Duol KeyWoy
for Heodwoll 5, 2" Ctr

Side Elev

12x12 Heodwoll, Secondory Pour

Pc:
Desc:
Spec:

LL:
Wt:

RCB CY:
Headwall:

1

S-4x4 End Section
vDoTAtt-l 2'-5'Fi,ll.
5.&l'
11,700 LBs
2.691 CY
0.198 CY

5000 psiminimum

Bottom Slob

Single KeyY'loy
for Curtoin Woll

(see Heodwoll Detoils).

End - Elev

Note:
1) Liflfroles to be 1 1n' A PVC for 1 1/4" Double Lift Plate Assembly. Lift Code "A'.

2) Pull Coifs to b 1 114'A Threaded Coil Inserts for
I il4'A Threaded Rod and 1 1/4" Double Swivel Lift.

3) See Headwall Details for Headwall Parapet Reinforcement.

4) Headwall Parapet to be Secondary Pour,4000 psi minimum concrete.

5) Provide finished face with 2'Clr minimum. Outlet to receive Bevelled Haunches.

+

+

(see Heodwoll Detoils). TOp VigW

- - ----r--- +-I to

$tlorn -t

uuet uetol
Sinole 4'x4' RCB with O" Skew ond Precost Poropet.

4@MERil^9199,,."
Honisonburg Plont Holltorn Plont Ashlond Piont

2t0 Stone Spring Rood P0 Box 120 '11352 Vo. Precost Rd

Honisonburg, VA 22801 Holltown, W 2542J Ashlond, VA 21005

1-800-648-2278 1-800-648-4580 1-800-999-2278

Fa.Ivr' G Nice

Job: Worhill Site
Jomes City Co., VA Scole: 1/4" = 1'-0'

Drw Num: Pc 1Str: RCB-4x4 Controct: D7079



Upper Liftholes may be reproduced in bottom slab for stripping.

1/2"

I

I

I

79" o-Coge OMin. F

Top View Side - Elev

Pc:
Desc:
Spec:

LL:
Wt:

RCB GY:
Headwall:

5
S4x4 End Section
vDoT Att-l 2'-5' Fill.
5.74'
11,800 LBs
2.896 CY
0.000 cY

5000 psiminimum

End - Elev

Note:
1) Lifiholes to be 1 112' Q PVC for 1 1/4" Double Lift Plate Assembly.

2) Puff Coils to be 1 114'Q Threaded Coil Inserts for
1 il 'A Threaded Rod and 1 1/4" Double Swivel Lifi.

3) Provide 6" exposed steel for connection to cast in place.

Lift Code "A"

k##
nlet uetol

Sinqle 4'x4' RCB with 0' Skew ond Exposed Steel.
Fnr'v' ' G Nice

$mcnq1ffiT*,,.,
Hon'sonburg Plont Holltown Plont Aslrlond Plont

210 Stone $ring Rood P0 Box 120 11J52 Vo. Precost Rd

Honisonburg, VA 22801 Holltorn, W 25423 Ashlond, VA 23005

1-800-648-2278 1-800-648-4580 1-800-999-2278

Job: Worhill Site
Jomes City Co., VA 1f4' = 1'-0"

Drw Num: Pc 5Str: RCB-4x4 Controci: D7079



3 1/2"1

2"x2" Chomfer
Crown ond Sides,

Inlet End Only.

RGB Top Slab
End Treatment

Bevelled Hounch, Top
Inlet ond Outlet End.

3/4" Chomfer

Duol 3"x1" Keywoy with
3/4" Coil lnserts
@ 12"oc, Stoggered.

coc

(4) #4 Bqrs @ 6 1/4"x1"oc
Full Length Horizontol.

3/4"0 Coil Rod
@ 12" oc, Stoggered.

-T
ln
I

r
12"

l_ -Tln
I

^^r o^|+^* Precast Headwall Parapet
OnO Doiiorrr

Ito
I

*1rT 3"x'l ' Keywoy with

RCB

3/4" Coil Insert @ 12"oc

Bottom SIab
End Tneatment

Note:

1) lnlet to receive 212'Chamfer (Crown and Sides).
Inlet and Orflet to receive Bevelled Hauncfies (Iop and Bottom).
3/4'Chamfer at TopFrcnt edge of Precast Headwall Parapet

2) Precast Headwall Panapet to be mechanically connected to RCB End Section using
3/4'Coil Rods, supplied and installed by Americast at plant.

3) Secondary pour concrete to be in accordance with project plans and state specifications.
Material properties: fc = 4000 psi minimum concrete.

4) Prccast Headwall Parapet to matcfi extent and skew of Precast End Section.

5) Concrete Cover Over Reinforcement, CCOR = 2' minimum, unless noted.

[s]&rIIo;

RCB Heodwoll ond End Section Deioils.

4MERilGMT,lFFaF A Dlvlcton ot VA4lEf &OX, Inc

Honisonburg Plont Holltown Plonl Ashlond Plont

210 Stone Spring Rood P0 Box 120 11352 Vo. Precost Rd

Honisonburg, VA 22801 Holltown, W 2542J Ashlond, VA 23005

t-800-648-2278 1-800-648-4s80 1-800-999-2278

Fnr''v'' G Nice

Job: Worhill Site
Jomes City Co., VA 1/2" = 1'-0"

Str: RCB-4x4 Controct: D7079 Drw Num: HW-ES



Wing Woll to RCB End Section
Plostic or rubber bocked butyl

joint to be neotly seoled with stote
odhesive tope is recommended.

opproved seolont.

{
RCB WAl1

3/4'x12" Coil Rods
@ 12"oc, by others.

30"
Scour Depth

per VDOT

rb/2

L*,,'-l 
veo

Curtain Wall at Wings
(Similor ot RCB Invert)

Note:

11314'Coil Rods to be supplied and installed in field, by others.

2) Cast in place @ncrete, by others, to be in accordance with projec,t plans and state specifications.
Material properties: fc = 40$) psi minimum concrete.

3) Cast in place curtain wall to e:<tend 12'ftom invert face of precast as shorvn
and be continuous from wing tip to wing tip, wi0r expansion joints as needed.

4) Concrete Cover Over Reinforcement, CCOR = 2" minimum, unless noted.

5) Wing Wall to RCB End Section joint to be neatly sealed with state approved sealant.
Plastic or rubber backed butyl adhesive tape is recommended.

*l 
f-- stem

Bockfill Foce

t

Tb

-T
3"x1" Keywoy with
3/4"0 Coil Inserts @ '12" oc.

Cost in ploce Curtoin Woll (by others).

9 N0.022827 R
[%"?-"'*.#s

ilEi*,#
Cost In Ploce Curtoin Woll

Honisonburg Plont Holltown Plont Ashlond Plont

210 Stone Spring Rood P0 Box 120 11352 Vo. Prcosl Rd

Honisonburg, VA 22801 Holltorn, W 25423 Ashlond, VA 2J005

1-800-648-2278 1-800-648-4580 1-800-999-2278

4@MERU#"mr.,,,,"
Fnr''v'' G Nice

Job: Worhill Site
Jornes City Co., VA 1f2' = 1'-0"

Drw Num: CurtoinStr: RCB-4x4 Controci: D7079



tr: 1 1/a'o colL INSERTS
(oPPOSm FAGE) FoR
srRrPPrNG (CODE A)

x : 1 1/4', UffNG SLEEVE
(UFT FROM BACK FACO FOR
MNDUNG (CODE A)

Elevation
Note:
1) Liftholes to be 1 1A' A PVC tor 1 1/4' Double Lift Plate Assembly.

Ufi ftom back face or both faces for best balance. Lifi Code'A'.

2) Strip Goils to b 1 114'g Threaded Coil Inserts. Stsip Code'n-.

3) See also Reinfrorcement Sec{ion detail BWW RS.
Reinforcement to be A615 Deformed Bars or A497 Deformed WWF.
Material properties: fc = 4 ksi, il = 60 ksi.

4)314'Chamfer on TopFront edge.

5) Concrete Cover Over Reinforcement, CCOR = 1.5'unless noted.
Tolerance on Concrete Cover Over Reinforcement to be -0, +1/2'.

M = 1O'_0" __*___-12

3"x1" Keywoy with
lnserts of 12"oc.

18" 4.0 -26'
x I Weephole x

. _r-_ o
-+ 12" I ?-

Pc: LWI
Desc: BlttT-2l -4' -45"L
Spec: VDOT

LL: NA

Wt:7,100 LBs
Vol: 1.743 CY

hi;:'"#
tH0[,tAS LAlrlrRE![CE

4' Rise RCB Wing Woll
2:1 Slope, Type l, 45'L Wing Angle.

4@MERil^F",mr_,,,."
Honisonburg Plont Holltown Plont Ashlond Plont

210 Stone Spring Rood P0 Box 120 '11352 Vo. Precost Rd

Honisonburg, VA 22801 Holltorn, W 25423 Ashlond, VA 2J005

t-8m-648-2278 l-800-648-4580 1-800-999-2278

far'v' ' G Nice

Job: Worhill Site
Jomes City Co., VA 1f4' = 1'-0"

Drw Num: BWW-LStr: RCB-4x4 Controct: D7079



1 1'-0"
I*llz"l--M = 1(

[:
Elevation

Note:
1) Lifrhofes to be 1 1A' AF|/Cfnlr 1 114'Double Lifi Plate nssembly.

Lift fiom back face or both faces for best balance. Lift Code 'A'.

2) Strip Coils to ba 1 1n'A Threaded Coil Inserts. Strip Code'A'.

3) See also Reinforcement Section detail BWW RS.
Reinforcement to be A615 Deformed Bars or A497 Deformed WWF.
Matedal properties: fc = 4 ksi, ff = 60 ksi.

qUry Chamfer on TopFront edge.

5) Concrete Cover Over Reinforcement, CCOR = 1.5' unless noted.
Tolerance on Concrete Cover Over Reinforcement to be -A. +112'.

L = 1'-9"

44" --l
3"x1o Keywoy with
3/4"a Coil Inserts of 12"oc.

+= 1 1/4'6 CO|L TNSERIS
(oPPos[E FACE) FoR
srRlPPrNG (coDE A)

\= 1 1/4.O UMNG SLEEVE
(uFT FROM BACK FACE) FOR
MNDUNG (CODE A)

26"n 4,6 'f 18"

' nxlnll t*'.e'l+itz"lt

@-

Pc: RlYl
Desc: BllJl{-21 -4' -45"R
Spec: VDOT

LL: na
Wt: 7,100 LBs

Vol: 1 .743 CY

k*,S
4' Rise RCB Wing Woll

Slope, Type l, 45'R Wing Angle.

)4@MERo^g7gg,,_

Honisonburg Plont Holltown Plont Ashlond Plont

2'10 Slone Spring Rood P0 Box 120 'llJ52 Vo. Precost

Honisonburg, VA 22801 Holltown, W 2542J Ashlond, VA 23005

t-800-648-2278 l-800-648-4580 1-800-999-2278

F.rt'
' vr G Nice

Job: Worhill Site
Jomes City Co., VA 1f4' = 1'-0'

Str: RCB-4x4 Controct. D7079 Drw Num: BWW-R



Wing Woll to RCB End Section
Plostic or rubber bocked butyl

joint to be neotly seoled with stote
odhesive tooe is recommended.

opproved seolont.

{
RCB WaII 3/4" Chomfer

L Hook Bar

L, t/2' ctr, ryp

Hook Bors

Section A-A
f4 @ 6'oc "1"

Reinforcement

Note:
1) Reinforcement to be ASTM A615 Deformed Bars oTASTM A497 Deformed WWF.

Material properties: fc = 4 ksi, f = 60 ksi.

2) Stem wall reinfurcement to be tied to footer bottom reinforcementwith 'L' Hook Bars.
Horizontal legs to extend ftom rear face fonrad into toe and fnom fiont face back into heel.
ff stemwall reinforementismadeftom rebar,rebar maybebenlatbottomandliedto
continuous footer boftom reinforcement.

3) 314' Chamfer on TopFront edge.

4) Concrete Gover Over Reinforcement, CCOR = 1.5' unless noted.
Tolerance on Concrete Cover Over Reinforcement to be 4, +112".

5) Wing Wall to RCB End Section joint to be neafly sealed with state approved sealant.
Plastic or rubber backed butyl adhesive tape is recommended.

3"x1" Keywoy with
3/+"0 Coil Inserts @ 12"oc.

f-- 8" Stem

i __f 
1 1/2" clr, ryp

CCOR = 1 1/2" (-o, +1/2"), Tvp

f4 @ 6"oc EWEF

or 6x6 D2O/D2O WWF Eoch Foce

18" Heel

'?.ff;#

IHOI,/!A-S LAWNENCE E:

9, .uyaznz7^ _8

RCB Wing Woll
Reinforcement Section

Fnr'v' ' G Nice
4@mcnq1*,mTr,,.

Honisonburg Plont Holltorn Plont Ashlond Plont

210 Stone Spring Rood P0 Box 120 1'1352 Vo. Precost Rd

Honisonburg, VA 22801 Hollioun, W 25423 Ashlond, VA 2J005

l-800-646-2278 1-800-648-4580 1-800-999-2278

Job. Worhill Siie
Jomes City Co., VA 1f2" = 1'-0'

Controct: D7079 Drw Num: BWW RSStr: RCB-4x4



As7
(to)

CCORto :
1 1/2"

Lop Splice
TYP

Outside Rise

8"

Development
Length, ld, Typ
(see Note 5)

CCORti =
1 1/2"

Rise = 4'-0"

toT 8"

AsE
(bo)

Spon = 4'-0"

Outside Spon

RCB Sto ndord Section

Note:
1) RCB designed in accordance with ASru C1433 Artide 7.2, AASHTO Bridge Specifications Secfions 16 and

Materials and purchasing in accordance wilh ASru C1433. Materiat pmperties: fc = 5 ksi, ff = 65 ksi.

lnstallation crileria: AASHTO DMsion ll Sedion 27.
2) Concreto CoverOver Reinforcement, CCOR = 1.5'.

For fifls less than 2', top outside CCORto = 2.t, aN top inside CCORti = 2.0'.
3) Maximum spacings of circumferential wires for Asl , As2, and As3 to be sl, s2 and s3 respecfively listed in

Design Requirements Table. These maximum spacings, limited by des[n for crack confol, may be reduced
to 2'minumum.

4) Reinforcement as shown is schemalic only. Reinbrcement units may be combined and welded wire fabric

areas and sgles may be substiMed pmvided that the requirements of eaci unit are met.

5) Development of WWF in accordance with AASHTO Article 8.30;
Splices of WWF in accordance with MSHTO Mide 8.32, (one space + 2 minimum, more for larger areas).

Tw=8"
TYP

CCOR = 1 1l/2"
Unless Notfd.

Design Requirements: Precost Reinforced Concrete Box Section

Circumferentiol Rei nforcement
(sq.tn./r)

Dimensionol Limits
of Reinforcement

No soeciol notes.

ffi
RCB Reinforcement Section

Single 4'x4' VDOT-ASTM C1433 Alt-l f or 2'-5' Fill.

fnn'v'' G Nice
$mcnqg,mq,-

Honisonburg Plont Holltorn Plont Ashlond Plont

210 Stone Spring Rood P0 Box 120 11352 Vo. Precost Rd

Honisonburg, VA 22801 Holltown, W 2542J Ashlond, VA 2J005

1-800-648-2278 l-800-648-4580 1-800-999-2278

Job. Worhill Site
Jomes City Co., VA 1f2" = 1'-0"

n rt TI(^
UTW NUM: KJConiroct: D7079Str: RCB-4x4



60 3/+" Outside

12 1

Extension dimensions approximate, Hold Bend Dimensions.
Circumferential Wres toward Face of Concrete.

4 3/4" Top

27 3/4"
LoP

3e 1/2"
Exti Typ

4 3/4" Bottom

3/4" Wott TfP

36 1/2"
Exto Typ

60 3/+"
Outside

60"
Bend

Outside

51 1/4" Inside

52" Bend lnside

Note:
1) In accordance with ASTM C14313, reinforcement to be

A185 Smooth WWF or A497 Deformed WWF. Material properties: fc = 5 ksi, ry = 65 ksi.
2) Toferance on Concrete Cover Over Reinforcement to be 4, +112'.

3) Maximum spacings of circumferential wires for Asl, As2, and As3 to be s1 , s2 and s3
respectively listed in Design Requirements table. These maximum spacings, limited by
design for cnack conbol, may be reduced to 2- minumum.
Spacing of longifudinalwires to be 4'minimum to 8'maximum.

4) Reinforcemenl as shorn is schematic only. Reinforcement unib may be combined and welded
wire fabric areas and styles may be substituted provided that the requirements of each unit are

5) Development of WWF in accordance with AASHTO Article 8-30;
Splices of \{WF in accordance with AASHTO Article 8.32,
(one space + 2' minimum, more for larger areas).

RCB Reinforcement Details

Reinforcement Unit Summary: WWF Wire Sgle / Description

Grid Wre Sizes Width(+OH) x
2xB W8.3 / W4.0 94(+1.+0) x 131{1.5.1.5 10'-11'0A CC0Rto = 1.5'

CCORti = 1.5'
CCOR = 1,5'

CCOR Tolerance:
( -o, +1 12. I

2x8 W8.3 / W4.0 94(+1.+0) x 131(1.5.1.5

Gheck Component Details for
Additional Reinforcernent

A W.azur

Wr;;.7'-d
RCB Reinforcement Detoil

Single 4'x4' VDOT-ASTM C1433 Alt-l for 2'-5' Fill.

Fnr'v' ' G Nice
$MERil^g_p,g,,,.

Honisonburg Plont Holltown Plont Ashlond Plont

210 Stone Spring Rood P0 8ox 
,|20 

11J52 Vo. Precost Rd

Honisonburg, VA 22801 Holltown, W 25421 Ashlond, VA 23005

1-800-64E-2278 1-800-648-4s80 r-800-999-2278

Job: Worhill Site
Jomes City Co., VA 1f2' = 1'-0'

Drw Num: RDStr: RCB-4x4 Controct: D7079
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BOXCAR

Version 2.03 for Windows
12 March 200I

Computer Program for the Structural
Design of Reinforced Concrete Box

Culverts

Developed by

S j-mpson Gumpertz & Heger Inc.
Arl ingt.on Massachuset ts

in coooeration with

The Federal

The American

Highway Admini strat ion
and

Concrete Pipe Associ-ation

The successful application and use of this software product
is dependent on the applicat.ion of skilled engineering

judgment and is the responsibility of the user. The user
must select input values suitable to his specific

inst.allation. The information presented in the computer
out.put is for revj-ew, interpret.ation, applicat.ion and

approval by a qualified engineer.

****************************************************

ANY IMPLIED OR EXPRESS WARRANTIES COVERING THE
SOFTWARE PROGRAM OR PROGRAM USER MANUAL TNCLUDING

ANY WARRANTTES OF MERC}ANTABIL]TY OR FITNESS FOR A
PARTTCUI,AR PURPOSE ARE EXPRESSLY EXCLUDED. SIMPSON

GUMPERTZ & HEGER TNC., THE AMERICAN CONCRETE PIPE
ASSOC]ATION, AND THE FEDERAL HIGHWAY ADM]NISTRATION

SHALL NOT BE LIABLE FOR SPECIAL, TNCIDENTAL, CONSEQUENTTAL
INDTRECT OR OTHER SIMILAR DAIVIAGES ARISING FROM BREACH
OF WARRANTY, BREACH OF CONTRACT OR OTHER LEGAL THEORY

EVEN IF SUCH PARTIES HAVE BEEN ADVISED OF SUCH DAMAGES.

****************************************************

il:ia '

I itLl= -
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Filename - 0404V2A5
Job Description - 4tx4 ' VDOT-ASTM A1t-I 2'-5 ' Fil-l

GEOMETRY
Span
f(l_se
Min. Depth of FiIl
Max- Depth of Fil1
Depth Increment

Top Slab Thickness
Bottom Slab Thickness
Sidewall- Thickness
Length of Precast
Section

A cr

A TF

) Ft

tl f r

{l ?t

8. in.
f . in.
A in
8. fr

HAUNCH DIMENSIONS
Top Vertical
Top Horizontal
Bottom Vertical
Bottom Horizontal

CONCRETE COVERS
Top Outslde
Bottom Outside
Sidewall- Outside
Top Inside
Bottom fnside
Sidewall- Inside

0. 1n.
0. i-n.
0. in.
0. in.

1. 50 in.
1.50 in.
1.50 in.
1.50 in.
1-50 in.
1.50 in-

MATERTAL PROPERTIES
Maj-n Reinforcing Yield Stress
Design Concrete StrengLh
Concrete Density

6s000. psi
5000. psi
150. pcf

DESIGN SPECIFICATION AASHTO St.andard

LOAD FACTORS
Dead Load:

Li-ve Load:

Shear and Moment
Thrust
Shear and Moment
Thrust

1.30
1.00
2.L7
1.00

LOAD MODIF]ERS
Dead Load: Shear and Moment

Thrust.
Live Load: Shear and Moment

ThrusL

1.00
1.00
1.00
r.00

STRENGTH REDUCTION FACTORS
Flexure
Shear

0.90
n Rq
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REINFORCING DATA

Top Slab Outside Face(AS7)
Bottom Slab Outside Face(ASB)
Sidewall Ourside Face (AS1)
Top Slab Inside Face (AS2)
Bottorn Slab fnside Face(AS3)
Sidewall Inside Face(AS4)

DIAMETER
0 .325 in.
A .32 5 rn.
O .32 5 in.
u-325 -ln-
0 -325 in.
O .325 in.

SPACING
4 in.
A ;^a 111.

4 in.
4 in.
4 in.
4 rn.

The diamet.ers are used to estimate depth to tensi-on
reinforcing from compression face- They do not represent
required re j-nforcing diameters.

SOIL LOAD DATA
Soil- Densit.y
Mini-mum Lateral Pressure Coeffici.ent
Maximum Lateral Pressure Coefficient
Installation Type
Soil-Structure Interaction Factor

L2O pcf
0.13
0.50

Embankment/Compacted
1.075

LIVE LOAD DATA
Live Load
Live Load Magnitude
Tire Footprint Length
Tire Footprint Width
Live Load Distribution
Direction of trawel-
Impact. Factor
Lane Load

Interstate (Alt. Mi-litary Loading)
24 . O ki-ps

.0 rn.

.0 in.
t.75

Parallel to span
1.10

0.0 psf

Factor

SURCHARGE LOADS
Vertical Pressure
Horiz. Pressure at
Hotiz. Pressure at
Application Code

Culvert Top
Culvert Bottom

3:3 ltl
0.0 psf

Addit.ional Dead Load

FLUID LOADS
T-\anr l.r aF Ff ,f idr f (

Fluid Density
J.U IT

a) ( nnf
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MEMBER LOADS
Load Condi-tions 1 to 10

Load
CondiLion

I
I
'l

1

2
2
2
2
3

3

3

3
A

A
=
A

4
5
5
5
5
5

6
o

5

7

8

B

q

q

o

10
l0
IU
10

Member

ẑ
3
A.'
,1

z
3
A.t

z
3

4
I
z
3
4
I
z
3
4
I
z
3

4
1
z
3

4
1

z
5
Aa

1

2

J

4
1

4

Load
Intensity
at Start
of Load
(k/in /f:.\
0.008
0.000
0.025
0.000
0 .022
0.000
0 .022
0.000
0.000
0.003
0.000
0.009
0.000
0.000

-0.002
-0.016
0.000
0.008
0.000
0.028
0.000
0. 000
0.000
0.000
0-081
0.000
0 - 0Bt_
0.000
0.000
0.035
0 - 000
0.010
0.000
0.000
0.000
0.000
0.000
0.000
0.000
c.000

Load
Intensit.y
at -und
of Load

| 1- | : ^ / F + \\J\/ rrr . I LL I
0.008
0.000
0 .025
0.000
0.o22
0.000
0.022
0.000
0.000
0.009
0.000
0.003
0.000

-0.015
-o.o02
0.000
0.000
0.028
0.000
0.008
0.000
0.000
0.000
0.000
0.081
0.000
0.081
0.000
0.000
0.010
0.000
0.035
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Di-stance
from A-End
to Start
of Load

(in. )

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

16. 0
4.0
4-0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.c

Drstance
from A-End

co E;no
of Load

(in. )

55.0
0.0

56.0
0.0

56 .0
0.0

55. 0
0-0
0-0

55.0
0.0

0.0
52 .0
s2 .0
40.0

0.0
55.0
0.0

56.0
0.0
0.0
0.0
0.0

f a n

0.0
qAn
0.0
0.0

55.0
0.0

55.0
55.0
0.0

55.0
0.0
0.0

55.0
0.0

56 .0
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MEMBER LOADS
Load Conditions wlth Concentrat.ed Wheel Loads

Load
Condition

11
11
11
11
11
J,2
72
1,2
L2
L2
13
13
13
13
13
L4
L+
L4
L4
74
15
1_5

15
15
15
I6
L6
L6
L6
a6
t7
r'7
I'7
7'l
r'7
1B
18
1B
18
18
L9
L9
L9
L9
L9
2C
20

- 0.000 0.752 23 .7
0.000 0 .0
0.114 10.3
0.000 0.0
0.000 0 .0
o .052
0.000
0.114 10.3
0.000 0.0

Distance
from A-End

to End
of Load
(in. )

0.0
2L .5
0.0
0.0

56.0
0.0

53 .4
0.0
0.0

55-0
0.0

53 .4
0.0
0.0

s5.0

Jf . 
=

0.0
0.0

55.0
0.0

50.5
0.0
0.0

56. C

0.0
49 .5
0.0
0.0

56.0
0.0

48 .5
0.0
0.0

56.0
0.0

47 .6
0-0
0.0

56.0
0.0

4q. '7

0.0
0.0

55.0
c.c

Member Truck !uqq Load Distance
Wheel fntensity Intensity from A-End
Number at Start at End to Start

of Load of Load of Load
(k/in. /ft) (k/in. /f.t) (in. )

1
1a

1

1
3
1
1
1

I
3
I
1
I
t

I
I
1
I
3
1_

I

!

I
3

I
I
I
1

3
I

1

1
1
3
1
1
1

1
3

i
_t-

1
i
3

1
1

0.000
0.114
0.000
0.000

0.000
0.1r4
0.000
0.000

1

z
3
Aa

t
z
3
4

1
2
3
4

0.0
0.0
0.0
U.U

0.000
0.I74
0.000
0.000

- o -r24
1 0.000
2 0.114
3 0.000
4 0.000
- 0 .1,24

0.000 0.0
0.052
0.000 0.0
0 .LL4 I .4

0.0
0.0

I

z
3
4

0.000
v - l-1,1
0.000
0.000

0.000
0.114
0.000
0.000

0.000
O.IL4
0 _ 000
0.000

0.000
O.II4
0.000
0.000

0.000
0.114
0. 000
0.000

0.000
0.000
0.070
0.000
0.114
0.000
0.000

n 11Av-af,a

0.000
0.000
0.088
0.000
o .774
0.000

0 .091
0.000
0.114
0.000
0.000
0.106
0.000
c . 1t_4
0.000
0.000
C.I24
C. COO

0 . 1t-4

0.0
0.0
0.0
0.0
'7.5
0.0
0.0

0.0
0.0
0.0
0.0
5.5
0.0

0.0
0-0
4.6
0.0
0.0
0.0
0.0
2.6
0.0
c.0
0.0
0.0
2.6

- 0.105

-nnq7 4.479 0.0
0.000 0. 0I

2
3
At

1
az

4

- 0.088

0.000 0 - 0
- 0.079

- 4.070

1

2
3

4

1

z
3

4

1

2

0.000
c.r74
0.000
0.000
4.052
O. CCO

0.114
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0.000
0.000
v -v>z
0.000
0.114
0.000
0.000
0.L52

0.000
0.000
4.L24
0.000
0.114
0.000
0.000
0.000

-5' t,ttt_

0.0
0.0
0.0
0.0

34.5
0.0
0.0
0.0

0.0
0.0

55.0
0.0

55.0
0.0
0.0

32 -3

20
20
zv
2L
2I
2L
21-
2I

1
1

3
1
1
t
I

3

4

1
z

3
Aa
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ULTIMATE LOAD FORCES

Qani-

1
2
3
+

5
6
7
8
9

10
11
L2
13
I4
15
lt)

L7
1B
L9

Max V+
( kip/ft )

.94
6 .69
6 .69

.01

.01

1 0n
1 0n

.00

.00

.85
5.25
5.25

.04
n4

I .45
7 .45

.00

.00

Max P+
(kip/f r )

na
.02
.02

1.16
r.16
1.15
1.15
1.15

.07

.u I
n^.vz

.07

.07
I 1a

1.15
1.15
7.1,6

.02

.02

Max V-
(kip/ f r )

- .94
.00
.00

-2 .07
-2 .0r
-.18
- 1?

-.13
-6.49
-6.49
- .85

.00

.00
-L.46
-1- .46
-.08
-.08

-4.53
-4.53

Max P-
I -. \rrln/rr I

\Jr4}// ! 9 /

1.39
L .45
r .45

3.79
3 .96
3.96
3.96
r .47
r .41
1.53
1.39
1.39
3.'79

3 .96
3 .96
1.53
1.53

Max M+
( in. -kip/ft )

7r.25
1 n-

.00

.00
74.17

.00

.00
htl

. bu
65 .46
28 -95
28 .95

3-58
3.58

-04
-04

29 -96
29 .96

Max M-
( in. -kip/ft )

.00
-2r.89
-27 .89
-31 .4'7
-37.47
-34 -41
-35.73
-35.73
-18.00
-18.00

.00
-5.50
-5.50

-34 . 85
-34. B5
-33.5s
-33.55

-4 .48
-4 .48
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******* SERVICE LOAD REINFORCEMENT TENSTLE STRESSES TABLE *******

Design As
Location

/in 2 lfr\
\frf . I Lvt

Servi-ce Live
Load Stress

(ksi )

.44
4 .59
4.59
5.01
6.01
4.26
3 .82
3 .82
3.37
3.37
1.05

2r.oo
5.3"7

2r .00

Total Servrce
Load Stress

(ksi )

.00
5 .92
5 .92
7 .07
7 .07
5.40
5.'74
6.74
5.05
5.05

.00
27 .73

3 .09
31.58

Allowable
Total- Service
Load Stress

(ksi )

34 .92
34.92
34.92
5+.>Z
34.92
34.92
34.92
34.92
34 .92
34 -92
34.92
34 -92
- A n^J+ . >Z
34.92

1
2
3
4
5
6

tJ

9
10
11

1
6

11

. L92

.l-92
- L>Z
.792
.792
.r92
. L92
. L92
- L>Z

-r92
.]92
.232
. r92
.1"92
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Des Wa11,
qa- qldn nt

Moment

1 Top-Neg
2 Top-Neg
3 Top-Neg
4 Side-Neg
5 Side-Neg
6 Side-Neg
'7 Side-Neg
8 Side-Neg
9 Bott-Neg

10 Bott-Neg
11 Bott-Neg
1 Top-Pos
6 Side-Pos

11 Bott-Pos

*******

Depth
to

Reinf.

6.34
6.34
6.34
6.34
6.34
6.34
6.34
6.34
6.34
6.34
5.34
6.34
6.34
6.34

FLEXURE DESIGN TABLE *******

Depth to Reinforcement
Ultimate Moment
Ult.imate Thrust
Ultimate Flexural Reinforcinq
Governi-nq Reinf . Area

Crack Governing
Index Reinf. Mode

Area
(2)

0.00 0.L92
0.r7 0.L92
0.77 0.r92
0.20 0.L92
0.20 0.]-92
0.15 0.I92
0.19 0.r92
0.19 0.L92
0.14 0.I92
0.74 0.]-92
0.00 0.L92
0.78 O .232
0.09 0.L92
0.90 0.L92

(in. )
/i- -Lin/ft\\+rr. tLLl/I Lw t

/lrin/fr\\ rl4y/ ! s /

(in. z / ft)
(in. 2 / fL)

ut_t.
Moment

u1r.
Thrust

u1r.
b _Lex.
Reinf.

(1)

0.000
0 .044
0 .044
0 .062
0 .062
0.051
0-055

0-033
0.033
0.000
0.195
0 .026
0.180

0.0
2L .9
2a .9
37.s
37 .5
34.1
35.7
35.7
18.0
lB.0
0-0

7\.2
14.2
65. s

1.39
1.45
7 .45
3.79
3 .19
3 .96

L .47
1 AnL-aI

1.53
0.08
1.16
0 .02

(3)

Min Stl
Min Stl
Min St1
Mi-n Stl
Min St1
Min Stl
Min StI
Min Stl
Min Stl
Min Stl
Min Stl
Stl Strs
Min Stl
Min Stl

Notes:
1. Required reinforcing to develop ult.i-mate flexural strength.
2. Reinforcing required Lo meet all design criteria. The

g,overning criteria is indicated under the columnrGoverning Mode' -

3 - rf governj-ng mode is listed as crack, the reinforcing may
be reduced by decreasing the maximum reinforcing spacing.

4. crack rndex is defined as the total- service load stress
divided by t.he al-lowabl_e total_ service load stress.

5. Minimum f lexural- reinforcing computed as 0.002 times t.he
gross concrete sectj_on

6- Units for Flexure Desicrn Table:
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******* SHEAR DESIGN METHOD 1 _ AASHTO *******

Locati-on

I2
13
I4
15
76
L7
18
L9

Ultimate
Shear

1L'i n/f f \
\.>1t'I L v l

5.2
5.2
1.5
1.5
1.5
1.5
4.5
4.5

Allowable
Shear

(kip/f t )

9.1

9.7
o1
J.L

9.7
q1

9.L
9.1

Diagonal
Tension

Index

q?

.5'7

.16

.L6

.16

.76

.50

.50

t)anr h

l-n

Reinf.
(in. )

6.34
6.34
6.34
6 -34
6.34

6 -34
6-34

Stirrups
Requi-red?

No
No
No
No
No
No
No
No

Concrete shear strength taken as 2 t.imes the
square root of f ,c, f 'c in psi.
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Jr************

TNSTALL

BOX CULVERT DESIGN SUMMARY SHEET
4.00 ft Span x 4.00 ft Rise

****************************************************
ATION DATA

Height of FilI Over Culvert, ft
Soil- Unit Weight, pcf
Minimum Lateral Soil- Pressure Coefficient
Maxi-mum Lateral Soil Pressure CoefficienL
Soil -Structure Interaction Factor
Installation Type

LOADING DATA

2.00
r2a.

0.r25
0.500
1.075

Embankment. / Compact ed

Design Specificatj-on
Dead Load Factor - Moment and Shear
Dead Load Factor - Thrust
Live Load FacLor - Moment and Shear
Live Load Factor - Thrust
Dead Load Modifier - Moment and Shear
Dead Load Modifier - Thrust
Live Load Modifier - Moment and Shear
Live Load Modifier - Thrust
Strength Reduction Factor-Flexure
Strength Reduction Factor-Diagonal Tension
Live Load

Live Load Type
Live Load Magnitude, kips
Tire Footprint Length, in.
Tire Footprint. Width, in.
Live Load Distribution Fact.or
Direction of travel
Impact Factor
Lane Load, psf

MATERIAL PROPERTIES

AASHTO Standard
1 ?n
1.00
2.r7
1.00
1.00
1.00
1.00
1.00
0.90
0.85

AASHTO Interstate/Hs
24.0

1nr.v
t- .0

I.75
Parallel to span

1.10
0.0

Mj-nimum Specified Reinforcing Yield Strength, ksi
Concrete - Specified Compressive Strength, ksi

GEOMETRY

65.0
qn

t-r'\n \ | ,an t'nl nrnaaa I n.".YrrrrvllrrvuU,

Side Wal1 Thickness, in.
Bottom Slab Thickness, in.
Top Horizontal Haunch Dimension, in.
Bottom Horizontal Haunch Dimension, in
-Pnn \/erf in=l HaUnCh DimenSiOn, in.- "-Y

B.
8.
a

0.
n

o

\J

tt

0

0

0
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GEOMETRY t'f'nn I i nr rorl \
\vvrreffrqes/

Bot.tom Vertical Haunch Dimension, in.
Concrete Cover Over Steel_, in.

Top Slab - Outside Face
Bottom Slab - Outside Face
Side Wall - Outsi-de Face
Top Slab - Inside Face
Bottom Slab - Inside Face
Side Wal1 - Inside Face

REINFORCING DATA

0.0

1 .50
1 trn

1 .50
1 qn

LOCATTON AREA STTRRUPS
(in. z/fr) REQUTRED?

TRANSVERSE
Side Wa1I
Top Slab
Bottom Slab
Side Wall
Top Slab
Bottom Slab

Outside Face
fnside Face
Inside Face
fnside Face
Outside Face
Outside Face

(AS1)
(AS2 )

(AS3 )

(AS4 )

I,AD / i
(ASB )

0.r92
0.232
0.L92
0.792
0.I92
0.r92

No
No
No
No
No
No

Notes:
1 Top slab outside face steel (AS7) must extend completely across

the top s1ab. The sidewall ouLside face steel (AS1) must be
bent at the corner and extended across the top slab sufficiently
to meet AASHTO reguirements for tension laps.

2 Bottom sl-ab outside face steel (AS8) must extend completely
across the bottom s]ab. The sidewa]l outsj-de face steel (AS1)
must be bent at the corner and extended across the bottom slab
sufficiently to meet AASHTO requirements for t.ension laps.

3 Negative moment may exist in the enti-re top slab

Negative moment may exist in the enti-re bottom slab



BOXCAR Version 2.03- 4,x4 ' VDOT-ASTM Alt-I 2'-5 ' Fill Dano 1 ?

<L1> is Splice Length
(AS7) is Top Slab Outside
(AS8) is Bottom Slab Outside
See Box Culvert Design Summary Sheet for Lransverse and

distribution reinforcement, ds requlred.
For sidewall thicknesses of 6 in. and above, ext.end AS2 and AS3

a min. of 4 in- beyond the inside face of the sidewall.
For thicknesses less than 6 in., extend AS2 and AS3 at least to
wit.hi-n 1-I/2 in. of the out.side face of the sj"dewall.

Notes:
1) Other reinforcement schemes that provide the required

rei-nforcement areas at all locations identified in the
program output are acceptable.

2) Longitudinal reinforcement is not shown for clarity, see AASHTO
M259 for longitudinal reinforcement and for additronai
requirements.

*
*
*
*



Americast

Geometry:

RCB Rise
Type (l,ll)

Slope (_:1) 2:1
Wing Angle 45"

Scour Depth 30"
Curtain Style CIP

[see Stability for Lt and Lh]

Stem Dim's: feet
Wing Hgt, K 5_50'

Wing Width, M 10.00'
Tip Hgt, L 1.75'

Thichnesses: inches
Toe, Ttoe 8"
Heel. Th 8"
Stem. Ts 8"

WingAngle RAD 0.785398
SigmaNormal 0.339837

SigmaParallel 0.339837
(Sloped)FillHgt 80.36"

inches
oo

120"
21"

cos stn
0.942809 0.333333
0.942809 0.333333

(varies with Lh)

RCB Wing Wall Design

Defaults
6 Feet
I

2
45"

5.50'
1 1.00'
1.83'

Degrees
19.471"
19.471'

inches
OverAllHgt 74"

OverAllWidth 132"

Increments:
Min Heel
Heel Incr

Min Toe
Toe Incr

Th lncr

WarhillSite
James City Co., VA

Use
4 Feet
I

8"
8"
8"

Defaults
6"
6"

8"
8"

Art

Use
6"
o

8"
8"

4"

Thomas Lawrence, PE Page 1 9t28t2005



Americast

Desiqn Parameters:

Installation

LLsur Hsur
rhoE
Ka
Kp
Hp
mu Sliding

Min FSot
Min FSs
Pmax

Reinf Conc Design

rhoC
(n

ty
Es
Ec

Zmax

Use
0

120 pcl
o.25

4
0

0.5

2.00
1.50

3000 psf

RCB Wing Wall Design

Defaults
0

120
0.25
4.00
0.00
0.50

150
4000

60000
29000000

3604997

2.00
1.50

3000

WarhillSite
James City Co., VA

150 pcf
4000 psi

60000 psi
29000000 psi
3604997 psi

98 kips/in

Thomas Lawrence, PE Page 2 9t28t2005



Americast RCB Wing Wall Design

O ExternalWts and Forces:

WtStemVoid -Ts.(WingHgt-TipHgt).WingWidth 1 12"3*rhoC
-3750 LBs (void not used in stability)

WtStem TS.OAH*WingWidth 112^3*rhoC
6167 LBs

WtHeel Lh.Th.WingWidth 112^3 * rhoC
1 500 LBs

WtToe Lt.Ttoe*WingWidth 112^3 " rhoC
667 LBs

WtCol 0 LBs

WTBWW 8333 LBs

Overturning Forces:
OTfSur = Ka*rhoE'Hsurt OAH *WingWidth 112^3

0 LBs
OTfFilf =0.5* Ka " rhoE* FillHgt" FillHgt*WingWidth 112^3 *cos(SigmaNormal)

6343 LBs

OTfPassive 0 LBs

SlidingForce 6343 LBs

Resisting Force of Sloped Fill:
RfFiff =0.5* Ka * rhoE" FillHgt- FillHgt-WingWidth 112^3. sin(SigmaNormal)

2242LBs
FillWts:
WtFillOnHeel Lh. (OAH -Th + Hsur)*WingWidth/ 12 ^ 3 * rhoE

9900 LBs

WtSlopedFillOnHeel Lh * Lh *TAN(SigmaNormal)/2 "WingWidthl12^ 3 * rhoE
477 LBs

WtFillOnToe 0 LBs

Resultant 20953 LBs

WarhillSite
James City Co., VA

Thomas Lawrence, PE Page 3 9t2812005



Americast

External Moments:

[Moments taken about Bottom-Front Edge of Toe]

Overturninq Moments:

OTfSur 0 LBs
yrSurcharge = OAH

74"
MotSur 0 in-kips

oTfFiil 6343
yrFil Fi[Hgt / 3

27"
MotFill 170 in-kips

OTfPassive 0
yrPassive=Hp/3
yrPassive 0

MotPassive = 0
Mot = = MotFill + Motpassive
Mot = 170 in-kips

Resistinq Moments:

xrRfFill =Lt+Ts+Lh
34"

MrRfFill 76 in-kips
xrFillOnHeel = Lt + Ts + th I z

25"
MrFiffOnHeel 248 in-kips

xrSlopedFillOnHeel

MrSlopedFillOnHeel

Winq Wt Moments:
(centriods)

xrHeel =Lt+Ts+Lhlz
yrHeel =\h l2

xrStem =Lt+Ts/2
yrStem = OAH l2

xrToe =Ltl2
yrToe =Ttoel2

xrCol 0
yrCol 0

MrHeel 38
MrStem 74
MrToe 3
MrCol 0
MrWt 114 in-kips
cgx = MTWIMIBWW

MyHeel 6
MyStem 228
MyToe 3
MyCol 0
MyWt 237 in-kips
CgY = MYWIMIBWW

xrFillOnToe
MrFillOnToe

Mresist =

=Lt+Ts+Lh*ZI3
29"
13

4"
0 in-kips

451 in-kips

RCB Wing Wall Design WarhillSite
James City Co., VA

25"

12"
37"

13.7

28.42

Thomas Lawrence, PE ?age 4 9t28t2005



Americast RCB Wing Wall Design WarhillSite
James City Co., VA

O Stabititv:

Lh = 18 [iterate Lh]
Lt= I

OverAlllength = 34

Overtuninq:
t*t : Tffit'tot u*,, , ,,,

Slidinq:
FSs = mus- *"'ll?3,.,{,'il'',|..!insForce

Bearinq Pressure:

s - = (Mresist + MrFillonToe - Mot) * 1000 / (Resultant + WtFillonToe)
= 13.42841

e = 3.571592

elndex = 0.630281 if Abs(elndex) > 1, Pressure Distribution is Trianglar
if Abs(elndex) <= 1, Pressure Distribution is Trapezoidal

Ptri = 2* (Resultant + WtFillOnToe)/ (3' xr | 12* WingWidth / 12)

= 1248
Ptrap= (Resultant+WtFillOnToe)/(OALl12*WingWidthl12) * (1 +6.ABS(e)/OAL)

= 12O6

P = 1206 psf
tri;;;,O

Thomas Lawrence, PE Pano 5 9i28t2005



Americast RCB Wing Wall Design WarhillSite
James City Co., VA

O tnternatForces:

CCORs = 1.50"
o= ti.r?9oRs-o'25

[ = 12.00"

BetaE = 1.30
Dlfmv = 1.30

DLfn = 1.00
UF = 12 inches per Unit foot

r" : .n/li. "#il;jfl"E * Dlfmv / wingwidth " UF

(see Reinf Design )

U, == an rU|lL . Resrltant * BetaE * Dlfmv / WingWidth . UF

u" : o 
33;i 

.',_?:,19") * b * d

Shear Index, VuA/c = 0.23 i'iLl{114'r;"'::lr'

Thomas Lawrence, PE Page 6 9t28i2005



Americast RCB Wing Wall Design Warhill Site
James City Co., VA

Reinforcement Calculations:

AsFlex = (g - phif " d - Nu - SQR( g'( g'( phif - d )^2 - Nu " (2" phrf 'd -h) - 2'Mu ) ) )/ fy
whereg=0.85-b'fc= 40800 fc=4000 fy=60000

b = 12" phif = 0.9 Pl = 3.141593

Es = 29,000,000 psi (non-prestressed) Ec = 57000'Sqrt(fc) = 3,604,997 n = Es/Ec = 8.04 z= 98

RCB Winq Wall

As = 0.393 1 @ D20.0 @ 6" plus none

Ms = 9 in-kips
h = 8 in Mu = 15 in-kips
d = 6.24 in Nu = 0 kips

AsFlex = 0.045 Soin/LF rhoRf = 0.001
Maxspa = 4.31"

Qty ti4 I LF = 0.2 Bars
Qty #5 / LF = 0.1 Bars
Oty #6 / LF = 0.'l Bars

As D20.0 @ 6" = 0-393 Sqin/LF use: 1

Add'l Qty l/4 / LF = -1.8 Bars or = #4 @
Add'l Qty#5/LF= -1.'l Bars or=#5@ -6"
Add'l Qly #6 / LF = -0.8 Bars or = #6 @ -12"

use#0 @ 0"
use: 1 @ D20.O @ 6" plus none

Asprovide = 0.393 Sqin/LF
rhoRfo = 0.005 MaxSoa = 12.00"

Thornas Lawrence, PE Page 7 Ei28t2005
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Scott Thomas

From: Scott Thomas

Sent: Thursday, September 01, 2005 12:00 PM

To: DarrylCook

Cc: Mike Woolson: William A. Cain

Subject: Warhill PPEA: Chesapeake Bay Exception

Attached are all items necessary for a Chesapeake Bay exception request needed for the Warhill PPEA:
District Park West Pond PG105 improvements. In late May I approached you on how we are going to handle
the exception requests necessary for the east and west dam as improvements are necessary but the current
environmental inventory for the Warhill Tract shows the dams as in RPfuRPA buffer. Your preliminary
determination at that time was that the exceptions will be administrative rather than a Ches Bay board review
item. This was after you referred to the Ches Bay Act final regulation amendments adopted Dec 10, 2001
(effective March 1, 2002) which stated for dams/flood control structures " any maintenance, alteration, use or
improvement to an existing structure that does not degrade the quality of surtace water discharge, as determined
by local government, may be exempted from the requirements of this subsection." This preliminary determination
was then fonrvarded to Timmons via email dated May 26th 2005 (copied to DEC) along with a list of items we
requested from Timmons. They have now provided me with this information for your review and processing.

Attached is the following:

1. Exception Request letter dated Aug 31 to DEC.

2. Minor WQIA dated Aug 4
3. 8-112x 11 Exhibit Map to accompany the MiWQlA.

Some other important things to remember:

1. The USACOE wetland permit has been received. lt is 05-R1554 dated June 16, 2005.
2. An Alteration and Operation & Maintenance Permits have been issued from the State Dam Safety

Board. The permit number is # 09528.
3. lmprovements to the dam and use of the regional BMP is consistent strategies from Subwatershed

205 of the approved Powhatan Creek Watershed Management Plan (R205-4, ranked # 3 of 9)

Welcome to the wonderfulworld of PPEA. As expected, because it's associated with the Warhill PPEA, it is
super-expedited and must be processed rather quickly. To save time, you can work directly with Andrew Gould
with Timmons if you have any comments on the material or require changes. His contact information is as
follows: Phone 804-200-6412, Email andrcw.gould@timmons. . Or if you prefer, you can work it through me
and I will correspond with Drew. I think the approval letter should be directed to Steve Hicks with copy to me,
Drew and Curtis Contracting lnc.

I will not be able to proceed with approval of the E&S plan which would delay issuance of a Land-Disturbing
permit for this portion of the project until this is processed and approved accordingly. You have some time though
as I am currently reviewing the revised plans. Also, this template can then be used for permanent improvements
necessary for the District Park East Pond PC 106, once we receive that information. The east pond work is not
lagging too far behind.

Scott J, Thomas, P.E.
James City County
Environmental Divi s ion

91U2005
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Scott Thomas

From: Scott Thomas

Sent: Tuesday, June 14,2005 10:11 AM

To: Andrew Gould'

Cc: Wayland Bass; Steven W. Hicks; Christopher Johnson; Matthew Arcieri; 'Bill Richards'

Subject: RE: PPEA stormwater calculations

As we discussed, I got these computations via email from you before I received the revised storm trunk drawings.
As I reviewed some of the computations already, I would prefer to get those comments to you rather than wait.
When I review the revised storm trunk drawings under (Storm Trunk, E&SC # 3; SP-59-05) | can include them
again. But I think it's better to give you a jump start, especially those related to the west dam improvement.

Storm Trunk Computations (E&SC # 3)

As I did not have the revised plan, I will check pipe/inlet data in the design report against the construction plan
later.

Pipe velocity for the 36-inch pipe between inlet # 5-10 to # 5-11 and the 36-inch pipe between inlet # 5-11to MH-
3 is shown a171.9 fps. This is unacceptable even for concrete pipe. Check these numbers.

As expected, the storm computations show two pipe segments inadequate to handle the 1O-year storm and will
be in surcharge condition. The pipe segments are the 36-inch pipe between inlet # 5-10 to # 5-11 and the 36-inch
pipe between inlet # 5-11 to MH-33.

As expected, many of the pipe segments do not have adequate capacity for the 1OO-year design "check" storm
event. This is not an issue with us.

Total time of concentration computed for the storm trunk line (23 minutes) does not match that used for west pond
improvement design (0.55 hours/33 minutes). Be reasonably consistent,

As a note, the inlet hydraulic grade line computations show that none of the inlets/structures will surcharge for the
1O-year design storm event. Preliminary design expected some surcharging at certain inlets. lf surcharging of
the system is not occurring - great, but make sure the computations are correct as this was an expected
condition.

No comments on the inlet spread computations. Make sure inlet lengths per the design computations match the
construction plan.

The velocity at the end of the paved channel which connects the storm trunk pipe to the forebay is shown as
17.86 feet per second. An energy dissipator device will be necessary at the outfall end of the channel.

District Park West Pond lmprovement Computations (Phase_3A & 38)

To avoid confusion between the east and west pond, make sure computations show the County BMP lD Code
Numberdesignations(westpondPCl05,eastpondPCl06). ldon'twanttobeconfusingpondcomputations.

The computations do not show 24-hour detention of the 1-year, 24 hour storm inflow to meet County Stream
ChannelProtection requirements. Based on the hydrology, it appears the 1-year storm inflow volume into the
west pond is 21.447 acre-ft. Computations must show that this volume does not drawdown quicker than 24-hours
through the weir box.

The Pondpack routing shows outflow for the BMP after it is improved for the 1-,2-, 5-, 10-, 25-, 50- and 1OO-year
events. Even though it will be designed to meet the County's stream channel protection criteria, we would want io
compare outflows from the pond as modified to the pond in it's current condition for the 1-, 2-, 10- and 100- year
event

6tr41200s
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Total time of concentration computed for the storm trunk line (23 minutes) does not match that used for west pond
improvement design (0.55 hours/33 minutes). Be reasonably consistent.

The PondPack model used for pond design shows a user defined value input for time of concentration at 0.55
hours. Provide more information.

PondPack hydrology used for pond design shows a total drainage area of 199.90 acres with a composite CN of
83. Most of the runoff curve numbers seem consistent for upland development except for the TNCC subarea (CN
of 88, 52.1 acres) and for the Stadium (CN of 88; 3'1.8 acres). Check these values against current known site
layouts.

Forebay sizing computations show a drainage area of 187 .72 acres; however, pond design shows 199.9 acres.
Drainage areas must be consistent throughout the design report.

lmpervious area computations show a total of 58.77 acres of impervious area upland. Ensure this number
includes impervious cover associated with the L-Road, the stadium access road and the Phase I basketballfacility
within the District Park. Our Division is currently reviewing a plan for the Phase I basketball facility (SP-66-05). lt
shows proposed impervious cover for the site al1.26 acres.

Check the stage-storage curve developed for the west pond. Storage at Elevation 61 is 22.76 acre-feet and
storage at Elevation 64 is 21.3 acre-feet. lt would be expected that the higher elevation would have more storage
and there may be a bust in the table.

It would appear that based on the routing for the 100-year storm, that design high water elevation is at El. 64.09;
therefore, minimum top of dam elevation would be at El. 65.09.

Outlet Flow. There appears to be a problem with the composite outflow curve summary (page 5.05 of the
PondPack Model) as there is no flow (0 cfs) at El. 61 . lt would be expected that there is flow through weir # 4
(0.83 feet) at this elevation.

Pond Outlet Structure. lt would appear the height of the outlet pipe box culvert through the dam (a feeQ would
exceed the height of the control weir box (3.62 feet). Therefore the top of the box culvert is higher than the
principal flow control structure. Ensure this is an arrangement that is preferred. lf it is the pond model may need
to be adjusted accordingly.

This is all I have for now. Let me know if you have any questions. I will continue with my review of the revised
plan set as received yesterday at the June 13th team meeting.

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

-----Origina I Message-----
From: Andrew Gould Imailto:Andrew.Gould@timmons.com]
Sent: Wednesday, June 08, 2005 4:12 PM

To: Wayland Bass; Scott Thomas
Cc: Chris Kiefer; Mark Parrot$ Brent Epps; Ray Nice; Andy Curtis
Subject: PPEA stormwater calculations
Impoftance: High

Wayland and Scott - please find attached stormwater calculations for the PPEA project.

These include:
Hydrology Calculations
HGL calcs
Inlet spread calcs
Concrete channelcalcs
Forebay sizing calcs
Preliminary pond routing of western pond dam after improvements

6/t4/200s
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Please let me know if you would like me to submit these in hardcopy format.

Also please let me know once you have had a chance to review these. We can get together if you would
like to go through them together.

Drew

6/r4t200s
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Scoft Thomas

From: Andrew Gould [Andrew.Gould@timmons.com]

Sent: Wednesday, June 08, 2005 4:12PM

To: Wayland Bass; Scott Thomas

Cc: Chris Kiefer; Mark Parrott; Brent Epps; Ray Nice;Andy Curtis

Subject: PPEAstormwatercalculations

lmportance: High

Wayland and Scott - please find attached stormwater calculations for the PPEA project.

These include:
Hydrology Calculations
HGL calcs
Inlet spread calcs
Concrete channelcalcs
Forebay sizing calcs
Preliminary pond routing of western pond dam after improvements

Please let me know if you would like me to submit these in hardcopy format.

Also please let me know once you have had a chance to review these. We can get together if you would like to
go through them together.

Drew

6n4t200s
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Scott Thomas

From: Scott Thomas

Sent: Friday, June 24,2005 11 :43 AM

To: 'Gordon, Michael'

Gc: Wayland Bass;William Porter

Subject: Zion Baptist Church Expansion
'*:,,'u:::k'

Mike - As promised I am responding back to you with some guidance as you move forward with the expansion
plan for the Zion Baptist Church at the intersection of Richmond and Centerville Roads. Some time ago we met
at the site and discussed what would be required for erosion and sediment control and stormwater management
for the building and parking additions as envisioned. At that time, the proposed improvements under the Warhill
PPEA and TNCC was not well-defined and I instructed you that additional impervious cover for the expansion
would be subject to water quality and County stream channel protection requirements.

Well a lot has happened in the past year or so as it pertains to the Warhill PPEA project and I can give you some
better guidance. As part of the Warhill PPEA project, the District Park West pond (BMP lD Code: PC105) will be
upgraded as a BMP to serve the outlet mall, the TNCC site and the road improvements for the Warhill tract. This
basin will serve about 200 acres of which about 60 acres will be impervious and will be upgraded to provide water
quality and stream channel protection control for the upland improvements. As drainage from the Zion Church
site will eventually get into manmade drainage systems which gets into the proposed storm trunk line and go to
the District Park West Pond, it is our Division's intention to include the church site in this framework. I have briefly
discussed this intent with Bill Porter, Assistant County Administrator, who is currently negotiating with the church
due to Centerville Road and Richmond Road expansions necessary under the PPEA project and Wayland Bass,
County Engineer, who is assigned to the stormwater management team for the Warhill PPEA project. I believe
we are all in agreement with this at this time.

Therefore, here is revised guidance. You can attach this email to your plan of development submission when you
finally submit it to Planning.

r Provide an Environmental Inventory
. Provide an Erosion and Sediment Control Plan for land-disturbing activities for the expansion portion.
o Address Water Quality requirements with onsite BMPs.
r Stream Channel Protection requirements will be handled by the downstream regional facility and will not

be required to be addressed onsite.
r Address Special Stormwater Criteria which was adopted by the BOS on December 14,2005 (attached).

SSC is based on the anticipated disturbed area for the project and there are about 40 choices to choose
from to comply with the criteria.

It would be anticipated that there will be a strip of wooded buffer natural area between the church and the TNCC
improvement site; therefore, although stream channel protection will not be required onsite, the outfall of
proposed onsite drainage system (channel, pipe, etc.) should be non-erosive and comply with Minimum Standard
# 19 of the Virginia Erosion and Sediment Control regulations. Simply put a level spreader or other similar feature
should be placed at the outfall of the proposed system to ensure that gully erosion does not occur within the
naturalwooded area.

I know it's early in your process, but we are advancing with the design of the upgrades for the District Park West
Pond rather quickly. I prefer that we incorporate the runoff characteristics of the proposed church site now into
that design - at least as much as we know at this point. Therefore, I request that you provide me some
preliminary site information to the best of your knowledge at this point. I need the following information on the
church site.

Total Site Area - Based on County GlS, the parcel is 2.45 acres
Existing lmpervious Cover of the Site
Proposed lmpervious Cover Associated with the expansion

7/5t2005
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We will need this to tabulate total impervious cover to the west pond and also to determine runoff curve numbers
for the drainage subarea the church is in when it is completed (for stream channel protection purposes. Please
email me back and I willfonivard it on appropriately.

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

Visit:

hUp/unn&darlgs:,siry".ya-u/tqso-urces/dq-vmgmt/diy -etevmgmt_env-iron-.htrul
and

www.pro tectedwithpri de. org

7/s/200s



Scott Thomas

From:

Sent:

To:

Scott Thomas

Tuesday, June 14, 2005 10:1 1 AM
Andrew Gould'

cc: wayland Bass; steven w. Hicks; christopher Johnson; Matthew Arcieri; ,Bi[ 
Richards,Subject: RE: ppEA stormwater calculations

As we discussed' I oot these computations via email from you before I received the revised storm trunk drawings.As I reviewed somelf th" ;;;;;iiJr.- 
""rr'-"..v, 1ryorjq o?eieiio get those comments to you rather than wait.when I review the revised ttott tiunl JrJwingd under rstormlrunk, E&sc # 3; sp-59-05) | can incfude themagain' But I think it's better to give t;r;l;d start, Jsieci"irv'nor" rerated to ine wlst dam improvement.

As I did not have the revised plan, I will check pipe/inlet data in the design report against the construction planlater.

Pipe velocity for the 3o-ry.n pipe between inlet # 5-10 to # 5-11 ?nd tl? 36-inch pipe between irylet # 5-11to MH-3 is shown at 71'9 fps' This it'u.;;;6t"ti" 
"u"n 

roi concrete jipe. cnecr tne;'numoers. ( n^)
As expected' the storm computations show $o pipe se-gments inadequate to handle the 1o-year storrn and willbe in surcharge conditiol. Tl.g.ptp-" t"g;"ntr ar.ime et-i;il;ip" between intet # 5-10 to # 5-11and the 36-inchpipe between intet # S-11to fvf H'_ig. 

--'"')_"aF 
Evr a p-

'/etexpected' t"nl:fJ!:pipe segments do not have adequate capacity for the 1O0-year design .check" 
stormeVent. ThiS iS nOt an iSSUe Witn Uj. 

,,v,v eveyvers e<tpcrsrry ror rne tUu_year design "CheCk

'/ totat time of concentration.computed for the storm trunk ,,n" 
Jll]Tj!.ltes) does not match that used for west pondimprovement desisn (0.5s houri/at;i;ri;):'il;;;;aoTy consistent.' i"u,sg:_*rrT ?vp, stuaa

"/as anote' the inlet hvdraulic grade tine computations show that 
ryne, 

of t\e iKtsfu?rr:r'I{"fr:*",g" ro,' tn"10'yeardesign storm event' Freliminary oelign;rp;;i";';;me surcharging atcertain inrets. trsuicnaiging orthe svstem is not occurring - great, oui mate ;rr; fi;;;;iiiations 
"r" 

iori*i 
"i'try. 

was an expected.condition' ilo -r'tier 
n4qleRet^/6, & e>rrqzTq). ,//o J*essa 72 ! /, oK ,

{""rruil'i,!| 'n" '"!)l::o;"{putations' Make sure intet lensths per the desisn compurarions match the

trl19 sure computations show the County BMp lD Code
PC 106). I don't want to be confusing po,iO .orputations.

ot( 
/

,;;r,

r/ The velocity at the end o-f the paved channel which connects the storm trunk pipe to the forebay is shown as17 '86 feet per second' nn enbrg/;iisipator device will be necessary at the ouffal end of the channet.

To avoid confusion between the east and west pond,
Number designations (west ponO FC iOS, e"st ponO

The computations do not show 24-hour deteniion, of 
.the 1-yea r,24 hour.sto.rm inflow to meet county streamchannel Protection requireme-nG- eii"d-;n the hydroiogi,it-"pp""r, the 1-year storm inflow votume into thewest pond is 21'447 acre-ft' computations must show tn-dt'tnis'volume ooes'nof a-rawoown quicker than 24-hoursthrough the weir box.

The Pondpack routing. shows outflow for the BMP after it is improved for the 1-, 2-, 5-, 1o-,25-,50- and 1oo-yearevents' Even though it will be designed to meet the county;s iiream channer protection criteria, we wourd want tocompare outflows from the pond aJmodified to tne ponJ iriiis cunent condition for the 1-,2-,10-and 100- yearevent

6/14/2005
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Tbtal time of concentration computed for the. storm trunk line (23 minutes) does not matchimprovement desisn (0.55 houri/43*i;rib:'il ;d$"oTv'iJnrirt"nt. that used forwest o*o'r$Vin,''

In|."Fiff:: *:?:'#r:ri":ttJ.:to 
desisn shows a user defined varue input for time or concentration at 0.55 zg ,t t,/,

PondPack hydrologyrs:it"lo"lo design shows a total drainage area of 199.90 acres with a composite cN of83' Most orine rui6t t""n']toi;;d.gp consistent ror uptano devetopment except for the TNcc subarea (cNof 88' 52' 1 acres) and for tne stJoium icN oi eal5i.a';;;rr$.' check these varues against current known sitetayouts.

*::i^rt:in^g-computations show a drainage area of 187.72acres; however, pond design shows 1g9.g acres.urarnage areas must be consistent throughout tne?-sig; i"iort.

l*n,n*{,fl :iif$'inX-*f f F,,i$iJ'*t1r?*rffs{ff dj*: jffi #ts,s:u,;yff ,,,,
check the stage-stor9g9 clrv-e developed,for the.west pond. storage at Elevation 61 is 22.76 acre-feet ari . ,ttbstorage at Elevation o4 is zt.3 acre-febt. rt *orro u" .6;;i thatihe nigne;bvation wourd have more'!ror"n" 

niT
and there may be a bust in the table. v^vewrsw t'€tt trrE rrrgrrct elevallon woulo nave more

It would appear that based on the routing for 
th.q 10o-year storm, that design high water etevation is at El. 64.09: 1!./therefore, minimum top of oam etevation"woulo be at Et. os.og."' 

tr rcr' ussrgrr nrgn waler elevatlon ts at El. b4'u9; i{dr r-,
outlet Flow' There appears to be a proble-m y,Jl $ composite outflow curve summary (page 5.05 of the roP b''

ir:i|?tril:1iflfl1il"1i#.is 
no nodio cls) at Er. 61 rt *6uiot" e,pectJ ih"il;;; is now throush weir # 4

Pond outlet structure' lt would. appear the- height of the ouflet pipe box culvert through the dam (4 feet) wouldexceed the heisht or[9 ggntrotweir oox tg.6tTe;t). il#;rJil;6'"f d;'oi* IJi""rt is hisher than the
ii'i:':il,f,:r':::flo].ffiiure Ensure tnis is an aii"ns"#iijna is prJreirec-iiitt the pon? modermiy neeo

This is all I have for now' Let me know if you 
.have any questions. r wiil continue with my review of the revisedplan set as received yesterday at the June 13th team ,n."tino.-

Scott J, Thomas, p.E.
James City County
Environme ntal D iv is io n

:--Original Message_____
From : Andrew Gould [ma ilto :Andrew.Gou td@tim mons. com]Sent: Wednesday, June 08, 2005 4:12 pM
To: Wayland Bass; Scott Thomas
cc: chris Kiefer; rvrark parrotu Brent Epps; Ray Nice; Andy curtisSubject: ppEA stormwater calculations
Importance: High

wayland and scott - please find attached stormwater calculations for the ppEA project.

These include.
Hydrology Calculations
HGL calcs
Inlet spread calcs
Concrete channel calcs
Forebay sizing calcs
Preriminary pond routing of western pond dam after improvements

6/14/2005



James City County - PPEA Site
Stormwater Pond Sediment Forebay Calculations

June 3. 2005

The James City Corurty Stormwater BMP regulations require a sediment forebay sized to
contain 0.1 inches per impervious acre of contributing drainage.

The Virginia Stormwater Management Handbook Minimum Standard 3.04 requires a
gediment forebay sized to contain amaximum of 0.25 inches or aminimum of 0.1 inches per
impervious acre of contributing drainage.

-.notg,",irw'Total drainage area to basin = 187.72 acres -/ nliloolE

Total amount of impendous area = 58.77 acres 2''

Volume formula: Vr (ft3) = Impervious area (d) * (inches of rainfall per imp. acre) / (lZ in/ft)

*Forebay volume required for 0.25 inches of rainfall per impervious acre

vr (ft) =2,560,021.2 (ftz) + (0.25 in) / (tzinlft; : 53,333 ft3

*Forebay volume required for 0.1 inches of rainfall per impenrious acre

vr (ft3) =2,560,02t.2 (#) * (0.1 in) I (tz:rr,/ft):21,333 ft3

Forebay volume provided at elevation 58.0 : 56,079 ft3



""$*
b\t$'\

PPEA lmpervious Area Summary
LightfootMarhiil Site

James City County, Virginia

Totaf Site Area 1BZ.T2 acres

Total lmp, Area: SB.TT acres

Stormwater Basin Volume Requirements:

Volume= 2" runoff/acre of impervious area

58.77 ac* 43560 ft2lac = 2,560,02|.20 ftz
2,560,021.20 * 2" l 12"ltoot= 426,670.20 ft3

= 9.80 aclft

Estimated volume of existing pond = 29.50 actft

rr'![l:l' 'n't
'{p;4/'ir

Area Breakout:
TNCC Site:
Buildings
Parkins/Roads

4.54
20.68

acres
acres

Subtotal: 25.22 acres
Stadium Site:
Parking/Roads
Buildinos/stands

8.64
1.21

acres
acres

Subtotal: 9.85 acres
Sports complex:
Parking/Roads
Buildinqs

3.58
1.32

acres
acres

Subtotal: 4.90 acres
Shopping Center: 14.3 acres
State Roads: 4.5 acres

6t3t2005
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Type. . . . Master Network Sunmary page 1 .01Nane.... l{atershed
File,.,. R:\000 - TilErons croup\22303\pond\cal.c\pond pack\ppEA srTE POND MODE! pROpoSED.ppvf

I,TASTER DESIGN STOR!,T SUMMARY

Netrdork St,orrn Col.lection: James City Count

Return Event

Total
Depth RalnfalL
in Type RNE' ID

1
2
q

10
25
50

100

2.8000 Synthetic Curve
3.5000 Synthetic Curve
4.5000 Synthetic Curve
5.5000 Synthetic Curve
5.0000 Synthetic Curve
7.0000 Synthetic Curve
8.0000 Synthetic Curve

TypeII 24hr
TypelI 24hr
TypeII 24hr
TypelI 24ht
TypelI 24}rx
TypelI 24bx
TypelI 24hx

Qpeak
hrs

MASTER NETWORK SI'MMARY
SCS Unit Hydrograph Method

(rNode=Outfall.. +Node=Diversion; )(Trun- HYG Truncation: Blank-None; L=Left; R=Rt,. LR=Left&Rt)

Node ID
Return

TlFe Event
HYG VoI
ac-ft Trun

Qpeak Max VISEL
cfs ft

Max
Pond Stolage

ac-rt

rouT 10
*ouT 10
rouT 10
rouT L0
*our 10

PROP POND
PROP POND
PROP POND
PROP POND
PROP POND
PROP POND
PROP POND

vv! I
JCT 2
.JCT 5

IU
JcT 25
JCT 50
ircr 100

POND 1
POND 2
POND 5
POND 10
POND 25
POND 50
POND 1OO

. L29
9.6q7

24.09t
39.15?
46.841
62.448
t6,zo2

24.6500
16.5s00
13.6000
13.1000
13.0000
12 .9000
r.2 .8000

t2,25Q0
L2.2500
L2.2000
t2.2000
!2.2000
72.2000
L2.2000

.66
r.3.05
44.98
92.55

118 .34
1?5.88
24r.5L

201..52
293.20
431.55
573.63
645.21
789.05
932.99

IN
IN
IN
IN

IN
IN

45.409
60.475
68.165
83.?66
99.58?

,$N

S/N:021C0162E1C4
PondPack Ver. 9.0046

Tinmons Group
Time: 10:58 AM Datet 6/6/2005



Maste! Network Summarv
!9atershed

Page 1.02

R;\000 - Tinnons Group\22303\pond\catc\pond pack\ppEA SITE POND MoDEL pRopOSED.ppl|

MASTER NE?WORK SUMITIARY
sCS Unit Hydrograph Method

(*Node=Outf,all ; +Node=piversion; )(Trun= HYG Truncation: Blank-None; !=teft, R=Rt, fR-Left&Rt)

Node ID
Return

Type Event
HYG VOI
ac-ft Trun

opeak
hrs

0pear
cfs

Max
Max WSEL Pond Storage

ft ac-ft
PROP POND
PROP POND
PROP POND
PROP POND
PROP POND
PROP POND

PROP POND

SUBAREA 10
SUBARBA 10
SUBAREA 10
SUBAREA 10
SUBAREA 10
SUBAREA 10
SUBAREA 10

OUT POND
OUT POND
OUT POND
OUT POND
OUT POND
OUT POND
OUT POND

ARE,A
AREA
AREA
AREA
AREA
AREA
AREA

.t29
9 .647

24.O9t
39.157
4 5.847
62 .448
ta.zo9

2L.447
30.96s
45.409
60.475
68.165
83.766
99.587

24.6500
16.5500
13. 6000
13. 1000
13.0000
12. 9000
12.8000

12.2500
12.2500
12.2000
12.2000
L2.2000
t2.2000
12.2000

52 .881
54 .5?0
59.209
65 .893(o (nn
1 6 .64L
83.881

1

2

5
10
25
50

100

1
2

10
25
50

,66 61.01
13 .06 67.22
44.98 6r.'.t5
92 . 55 62 .45

118 .34 62.80
1.75.88 63.46
24r.5! 64. oe Dftllv

20t.52
293.20
431.55
5?3. 63
645,27
?89.0s
932,99

, (sQ
*'tttX

6^

S/N:021C0162E1c4
PondPack Ver. 9.0046

Tinmons Group
Time: 10:58 AM Date:6/6/2005



Page 2.01

File'... R:\000 - Timmons Group\22303\Pond\calc\pond pack\ppEA srrE poND lltoDElr pRoposED.ppt{

:':::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: t::::::::::
TIME OF CONCENTRATION CALCULATOR
:::3 t:::::::::::::: !::::: i::3::3::::3::::::3:: !:3:::3:3:3::::::3::::::::

Segment #1: Tc: User Defined

1
^i?

L\ l'*Jo'
ild(/)

S/N:021c016281c4
PondPack Ver. 9.0046

Timmons Group
Time:10:58 Date,. 6/6/2Q05



Type. . . . Tc Cal-cs paqe z.ezName.... SUBAREA 10

FiLe.... R:\000 - Tinnons Group\22303\pond\calc\pond pack\ppEA srTE poND MODBL pRoposED.pplv

Tc Equations used..,

==== user Defined ====

Tc = value enteled by user

tfhele: Tc = Time of concentratlon

S/N:021c016281C4
PondPack ver, 9.0046

Timrnons Group
tine: 10358 AM Datet 6/6/2005



Type. , . . Runoff cN-Area page 3.01
Name.... SUBAREA IO

FiIe..'. R:\000 - Tinmons eroup\22303\Pond\calc\Fond pack\ppE:A srTE poND MoDEL pRoposED.pptf

RT]NOF5' CI'RVE NUMBER DATA

soi]/Surface Description
Area

CN acres

Impervious
Adjustment Adjusted
tc tuc cN

Shopping Center
Cotumunity College
High Scbool (soccer f,ields &

sports comPlex
State Roads & R/Vf
Forested Land
Existlng Pond
Utility Easement
Existing Church Site
Stadlutn Site

A--11.J4o.
LSe__12..1-9-9)ro"o",ffi
-E2-a-66',-
70 41.800

100 7.200
/5 6. 400
90 2.500
88 12. 600

95.00
88 .00
88 .00
88 .00
92.00
?0. 00

100.00
?5.00
90.00
88.00
70.00
77.00

Eigh Schoo] (assumed pre-dev condit. ?0 16,800
Existing resj.dential. developnent 77 3.300

coMposrrE AREA & wErcnrED cN ---> ffi) s3.zs (83)...... \. .....,/..E--:/;; a i -; a a a;4 4...

6w

s/N: 021c0L52Elc4
PondPack Ver. 9.0046

Tiff&ons Gloup
Ti.ne: 10:58 Date: 6/6/2005



Vol: EIev-Area
PROP POND

Page 4.01

R:\OOO - TiTNMONS GTOUP\22303\PONd\CAIC\PONd PACK\PPEA SITE POND MODEIJ PROPOSED.PPlI

ELevation Planimeter Area At+|l+sqa (A1*A2) Volume(ft) (sq.in) (acres) (acres) (ac-fr)
Volume Sum

50.00
55.00
58.00
61.00
62.00
64 .00
66.00

l. . 4715
4.0856
7.1800
8 .0000
9.5168

11.8541
14.3800

.0000
8.0103

16.6834
22 .1 589
26.2423
31.9923
39.2902

.000
13.351
30.034
52.793
6r..540
82.858

109.062 l,(,rn' [[it
POND VOLI]ME EQUATIONS

rncremental volume computed by the conic Method fo! Reservoir vorunes.

volume - lf/3) * (EL2-EL1) r (Area1 + Area2 + sq.rt. (Areal*Area2l)

where: Etl, EL2 - Lower and upper elevations of the increment
Areal,Area2 = Aleas computed for EL1, EL2, respectively
VoLume - Increnental volume between ELl and EL2

, ,htLb P^fr,rolru"/ , 

fo, lo,,' .o 1 t,,rr

/,,,h1 
u;r' l'o/'''' 

e"'' 
r{

S/N:021C016281c4
PondPack Ver. 9.0046

Tinnons Group
Tine: 10:58 AU Date3 6/6/2005



Outlet Input Dat,a
Prop Outlet

Page 5.01

R:\000 - Timnons Group\22303\Pond\calc\Pond Pack\pPEA SITE POND MODEL PROPOSED,ppw

REQUESTED POND !{S ELEVATIONS:

. Min. Elev.- 50.00 ft
Increment = 1.00 ft
Max. El.ev.: 66,00 ft

*i***tt*t***tt*******it*tj*t***l***********tt*

OUTLET CONNECTIVITY
***l***rr**t***trirr**tttti********t*i*a**tr**

---> Forr,rard ELohr Only (UpStrean to Dnstream)

<---> Forward and Reverse Both AIIowed

Structure No. Outfall El., ft 82, ft

fnlet Box
llelr-Rectangular
CuLvert-Box
I{ei!-xY Points
Tlf SETUP, DS ChanneL

1 ---> 2
4 ---> 2
2 ---> Tll
3 ---> TW

61 - 000
58.200
57.380
63 .000

66.000
51.000
66.000
66.000

\"{

s,ff1

f'1,31

S,/N: 021C016281C4
PondPack Ver. 9.0046

Tirunons Group
Time: 10:58 AM

$18.L

$ Luf// ,'o{,*/t'r./

f,ii,[d ,
"Of u'/f,/P wA Lt- 

'

bl,/

rl,f,u
n

41t'

Date:.6/6/2005



TyPe.... outlet Input Data padF q 02
Name.... plop Outflt

File.... R:\000 - Titrmons Group\22303\Pond\calc\pond pack\ppEA srrE poND MoDEL FBoposED.ppt{

OUTLET STRUCTURE INPST DATA

Structure ID = I
Structure Type = Inlet Box

* of Openings - 1
Invert EIev. = 61.00 ft
Olifice Area - 49,0000 sq.ft
Orifice Coeff. - .500
weir Length = 20.00 ft
Weir Coeff. - 3.000
K, Submerged = .000
K, Reverse = 1.000
Kb,Ba$eL = .000000 (per ft of full flo$r)
Barrel tength - , O0 ft
Mannings n. = .0000

Structure ID 2 4

:::::::::_lr:____:_I.''-Recransula!
* of Openings = 

--------;

Crest Elev. = 58.20 ft
lgeir Length = .83 ft
weir coeff. = 3.000000

Weir ?!{ effects (Use adjustment eguation)

S/N:021C016281c4
PondPack Ver. 9.0046

Titnnons Group
Time: 10:58 AM DaEe.6/6/2005



FiIe.... R:\000 - Titnmons Group\22303\Pond\calc\pond pack\ppEA sITE poND MoDEL pRopoJBDdtry

ourrEr srRucruRE rNpur DATA 
n ^L vrotl"

. ^hti I \ -'f l-./
, 

^lt 
V

structure rD =, [iry 

" 

]n.4gtl'1'',' n

Outlet Input Data
Prop OutIet

Paqe 5.03

Horlz. tength = 38.00 ft
Barlel Length = 38.00 ft
Barrel Slope = .01000 ftlft

OUTLET CONTROT DATA.. -
Mannings n ' .0130
Ke = .5000 (forward entlance loss)
Kb = ,004925 (per ft of full fl.ow)
K! = .5000 (reverse entrance loss)
HVI Convergence - .001 +/- ft

INI,ET CONTROL DATA...
Eguation form = 1
InletControLK - .0260
Inlet control !.t - 1.0000
InletControlc = .034?0
InletControly = .8100
T1 ratio (Hw/D) = 1.1?3
T2 ratlo (Hw/D) = 1.350
Slope Factor - -.500
CaLc inlet only = Yes

Use unsubmerged inlet conttol Forrn 1 equ. below T1 elev.
Use submerged inlet control Forn 1 equ. above T2 elev.

In transition zone between unsubmerged and subroerged inlet control,
interpolate between flows at T1 6 T2, . ,
At Tl. Elev = 62,07 ft
At T2 EIev - 62.82 tt.

structurerD =z [r':, hgtl':::::::::-:r:----:-:::::::-:::----- haT '" tL

No. Barrels = r '- 
l/,-'t ' 41

Barrel Heisht - 4.oo fr ,/ 
"hmhu 

"
ff::::J'i:1",. = ffi 't'1^uxo(^(
Dnstream rnvert - -?sorff I l/

Vh*'

S/N:021C016281C4
PondPack Ver, 9.0046

Tinmons Group
Ti:ne: 10t58 AM Date= 6/6/20O5



Type. . . . Outlet Input Data paqe 5.04
Name,. ., Prop OutLet

FiLe.... R:\000 - Timons Group\22303\Fond\calc\pond pack\ppEA SITE POND MODET pROposED.ppw

OUTLET STRUCTURE INPUT DATA

Structure ID - 3
Structure Type = Vfei!-Xy points

* of Openings = 1
I{EIR X-Y GROUND POINTS

X, ft Elev, ft

.00
18.00
38.00
56.00

Lowest Elev.

Wei.r Coeff.

tleir Tw effects

56.00
63 .00
53.00
66.00

- 63.00 ft

= 2.800000

(gse adjustment equatlon)

Structure ID

TW tolerance = .0L ft
TW tolerance = .01 ft
Hll tolerance = ,01 ft
HW tolerance = .01 ft
Q tolerance - .10 cfs
Q tolerance = ,L0 cfs

-TW

----:-::- ::1ll:- 3l-!ll'""'
ONDITIONS SPECIFIED

TOTERANCES...
elatj.ons- 30

Illin,
Max.
Min.
Max.
Min.
Max.

S/N3 021c01628Lc4
PondPack Ver. 9.0046

Tinmons Gloup
Time: 10;58 AM Date:6/6/20O5



Composite Rating Curve
Prop OutLet

Paqe 5.05

Fj.Ie.... R:\000 - Tinnons croup\22303\pond\ca1c\pond pack\ppEA SITE POND MODEL PROPOSED.pplf

***** COMPOSITE OUTFLO!{ SUMMARY *T**

lls Elev, TotaL Q

Elev. Q TW Elev Elror
cfs ft +/-ft Contri.butinq Structules

Ii?

50,00
51.00
52.00
53.00
54.00
55.00
56.00
57 .00
5? .38
58 .00

,58.20.-/ s9. oo
60.00
OI. UU

62.00
63.00
64 .00
65.00
66.00

(no O: 1,4,2,3,
(no Qr 1,4,2,31
(no Q: 1,4,2.3)
(no Q: 11 4,2,3)
(no Q: 1, 4,2,31
(no Q: 1,4,2r3',
(no Q! 1,4,2,3,
(no Q: 1,4,2,31
(no g; 11 412,31
(no 0: 1, q,2,3)
(no Q: 11 4,2,3,

412 (no 0: L,3)

.00 Free Outfall

.00 Free Outfall

.00 Pree Outfal]
,00 Free Outfall
.00 Free Outfall
.00 Eree Outfall
.00 Free OutfaLl
.00 Free Outfall
.00 Eree Outfal]
.00 Free Outfall
.00 Free outfall

1,44 Free Outfal-l

fg,u
Free Outf,all
Free Outfall
Free OutfalL
Free Outfall
Free Outfall
free Outfa}l
Free Out.fall.

133.04
226.24
405 .74
675,77

4Ll o'luO-/ 'itru

'rwi

ffi L,JI

(no Q: 1,4,2,3)

Lr2 (no Q: 4r3)
L,2,3 (no Q: 4)
!,2t3 (no O: 4)
L,2r3 (no Q: 4)

,:#"#{

6/,7

b/

S/N: 021c016281c4
PondPack ve!. 9.0045

Tinmons Group
Time: 10:58 AU DaEe:.6/6/2005



Type.... Pond Routing Surlmaly page 6.01
Name.... PROP POND OUT Tag: 1 Event: 1 yr
FiIe,... R:\000 - Timmons Group\22303\pond\calc\pond pack\ppEA SITE POND MODEL pRoposED.ppl{
Storn... TlpeII 24F.t Tag: 1

, HYG Dir

LSVEL POOIJ ROUTING SUMMARY

= R:\000 - Timmons Group\22303\pond\calc\pond pack\
INfIO$' HYG fiIE - NONE STORED - PROP POND IN 1
OUIfIOW HYG fi].C - NONE STORED - PROP POND OUT 1

Pond Node Data - pROp POND
Pond Volume Data = pROp POND
Pond Outlet Data - prop Outlet

No Infil.tlation

TNITIAL CONDITIONS

Starting VfS ELev
Starting voLume
startlng Outflor.r
Starting Infiltr.
Starting Total Qout=
Time Increment

58.20 fr
31.4?5 ac-ft

.00 cfs

.00 cfs

.00 cfs
.0500 hrs

INFLOII/OOTE"IJOVT HYDROGBAPH SUMMARY

Peak Inflow
Peak Outflow

= 201,52 cfs at
66 cfs at

12.2500 hrs
24.5500 hrs

Peak Elevation
Peak Storage -

61.01 fr
52.881 ac-ft

I{ASS BALANCE (ac-ft}

+ Initial VoI
+ HYG VOT IN
- Iafi.ltration -
- HYG VOl OUT

- Retained vol =

Unrouted VoI -

S/N:021C016281c4
PondPack Ver. 9.0046

3t.475
2t .441

- 000
.129

52.793

\,{d-,000 ac-ft (.0021 of Inflow VoLume)

Tirunons Gloup
Tiloe: 10 :58 AM

\ ,,rAL

F{{1 
{x'U

+\

DaEe: 6/6/2005



Type,,.. pond Routing Surllnurly page 6.02Name..,, PROP POND OUT Tag:. Z Event: 2 y!
Fi1e.... R:\000 - Tinmons Group\22303\Pond\calc\pond pack\ppEA SrTE poND uoDEL pRoposED.ppI{
Storm... TypeII 24hr Tag. 2

LEVEL POOL ROUTING SUMMARY

HYG Dir = R:\000 - Tinsrons Group\22303\pond\calc\pond pack\
INfIOW HYG fi}E - NONE STORED - PROP POND IN 2
Outflow HYG file - NONE STORED - pROp POND OUT 2

Pond Node Data = pROp POND
Pond VoLume Data - pROp POND
Pond Outlet Data = proD Outlet

No Infiltration

INITIAL CONDITIONS

Starting WS Elev - 58.20 tt
Startlng Vol.ume - 31.475 ac-ft
Starting Outflo$r = .00 cfs
Starting Infiltr. - .00 cfs
Stalting Total Qout- .00 cfs
Time Inclement 0500 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY
----Eei---a

Peak InfLor,r = 293.20 cfs at 12.2500 hrs
Peak Outflow = 13.06 cfs at 16.5500 hrs

Peak Elevation - 61.22 ft
Peak Storage = 54,5?0 ac-ft

MASS BALANCE (ac-ft)

+ InitiaL vol - 31.475
+ HYc vol IN = 30.965
- Infiltration =. ,000
- HYG VoI OUT * 9.64'7
- Ret.ained vol = 52.193

Unrouted vol = -,000 ac-ft (.001t of Inflow volume)

S/N: 02i.C0L62E1C4
PondPack Ve!, 9.0046

Tirunons Group
Tlne: 10:58 AM Datet 6/6/2005



fVne.... Pond Routing suwnary page 6.03Name.... PROP POND OUT Tag: 5 Event: 5 y!File.... R:\000 - Titnnons Group\22303\Pond\caLc\pond pack\ppEA srrE poND MoDEL pRoposED.ppvf
Stolm,.. Typefl 24}|.t Tag: 5

LEVEL POOL ROUTING SrnrMARy

HYG Dir = R:\000 - Tinrnons Group\22303\pond\calc\pond pack\
Inf,low HYG file - NoNE sToRED - PRoP PoND IN 5
Outflow HYG f,ile = NONE STORED - pROp POND OUT 5

Pond Node Data = pROp POND
Pond Volume Data = pROp POND
Pond Outlet Data = plop Outlet

No Inflltration

INITIAT CONDITIONS

Starting WS EIev = 58.20 ft
Starting volume - 31.4?S ac-ft
Starting OutfLovr - .00 cfs
Starting Infiltr. = .00 cfs
Stalting Total Qout- .00 cfs
Time Increment = .0500 hrs

INFLOW/OUTFLOW ITYDROGR,APH SUM}4ARY

Peak Inflow - 431.55 cfs at 12.2000 hrs
Peak outflow = 44.98 cfs at 13,6000 hrs

Peak ELevation - 61.?5 ft
Peak Stolage = 59,209 ac-f,t

!,IASS BALANCE (ac-f,t)

+ fnitiaL Vol = 31.475
+ HYG VoL IN - 45.409
- fnfi.l.tration = .000
- HYG vol OUT - 24.09!
- Retalned VoI - 52.193

Unrouted Vo.l. - -.000 ac-ft (.00It of Inflovr Volune)

S/N:021c0152ElC4
PondPack ver, 9.00q6

litnmons croup
Time: L0:58 AM Date. 6/6/2005



Type.... Pond Routing Sumnaly page 6.04Name,... PROP POND ouT Tag: 10 Event: 10 yr
File..'. R:\000 - Tinmons Group\22303\Pond\calc\pond pack\ppEA srrE poND MoDEL pRoposED.ppw
Storm. . . T)peII 24F.t Tag: 1.0

IJEVEL POOL ROUTING SUMUARY

HYG Di! - R:\000 - Timnons croup\22303\pond\calc\pond pack\
Inflow HYG file = NoNE sToRED - PRoP PoND IN 10
Outflow HYc file - NONE STORED - pROp POND OUT 10

Pond Node Data = pROp POND
Pond Volume Data : PRoP PoND
Pond Out1et Data - prop Outlet

No Infil.tration

INITIAL CONDITIONS

Starting WS Elev = 58.20 ft
Starting Vol.ume - 3L.4?5 ac-ft
Starting Outflow = .00 cfs
Starting Infiltr. = .00 cf,s
Starting Total eout= .00 cfs
Time Increment = .0500 hrs

INELOW/OUTFLOVI HYDROGRJAPH SUMMARY

Peak rnflon = 5?3.63 cfs at 12.2000 hls
Peak Outflo$r - 92.55 cfs at 13.1000 hrs

Peak Elevation = 62,45 tt
Peak Storage = 65.893 ac-ft

MASS BATANCE (ac-ft)

+ Initial vol = 31.475
+ HYG vol- IN = 60.475
- Infiltration = .000
- HYG vol OUT - 39,157
- Retained Vol - 52.193

Unrouted Vol - -.000 ac-ft (.00L* of Inflow Volume)

S/N: 021C016281c4
PondPack ver, 9.0046

Tj.tuno[s Group
Time: 10:58 AM Date: 6/6/2005



Type. , , , Pond Routing Sunuoary eage 6,05Name.,,. pROp POND OUT Tag: 25 Event: 25 yrFl1.e..,. R:\000 - Tj.tnmons Group\22303\pond\calc\pond pack\ppEA SITE POND MODEL pRopoSED.ppvf
storm... Typerl 24hr Tag: 25

LEVEIJ POOL ROUTING SUMMARY

HYG Dir - R:\000 - Ti.nrnons eroup\22303\pond\calc\ponct pack\
Infl.ow HYG file - NONE STORED - pROp POND IN 25
Outf,low HYG file - NONE STORED - pROp POND OUT 25

Pond Node Data = pROp POND
Pond Vol-ume Data = pROp POND
Pond Outlet Data = prop Outl.et

No Infiltration

INlTIAL CONDITIONS

Staltlng tls El"ev = 58.20 ft
Starting Volume - 31,4?5 ac-tt
Starting Outflor,{ - .00 cfs
Startlng Inf,iltr. = .00 cfs
Starting Total Qout= .00 cfs
Tine Increment = .0500 hrs

INFLOW/OOTFLOW HYDROGRAPH SUMl,rARy

Peak Inflow 645,27 cfs at 12.2000 hrs
Peak Outflow g 118.34 cfs at 13.0000 hrs

Peak Elevation = 62.80 ft
Peak Storage = 69.500 ac-ft

I'IASS BALANCE (ac-ft)

+ Initial Vo1 = 31.475
+ HYG Vol IN = 68,165
- InfiLtration - .000
- HYG vol OUT = 46.847
- Retained Vol = 52.793

Unrouted Vol = -,000 ac-ft (.001t of Inflow Volume)

S/N:021C016281C4
PondPack V€r. 9.0045

Timlnons Group
Time3 10:58 AU Date3 6/6/2005



Type.... Pond Routing Sunmary page 6.06
Name.... PROP POND OUT Tag: 50 Event: S0 yr
File.... R:\000 - TiNnons Group\22303\Pond\calc\pond pack\ppEA SITE poND MoDEL pRopOSED.ppn
Storm... TypeII 24hr Tag: 50

TEVEL POOI ROUTING SUMMARY

HYG Dir - R:\000 - Timmons Group\22303\pond\caLc\pond pack\
Inflow HYG file = NONE STORED - pROp POND IN 50
Outflow HYG file = NONE STORED - pROp POND OUT 50

PONd NOdE DAIA - PROP POND
Pond Volume Data = pROp POND
Pond Outlet. Data = plop Outlet

No InfiLtration

INITIAL CONDITIONS

Startlng WS EIev = 58.20 ft
Starting Volume = 31.475 ac-tt
Starting Outflow = .00 cf,s
Starting Inflltr. = .00 cfs
Starting Total Oout= .00 cfs
Time Increment = .0500 hrs

TNFLOW/OUTFI,OII HYDROGRAPH ST'MMARY

Peak Inflow 789.05 cfs at 12.2000 lrrs
Peak Outflow - 1?5.88 cfs at 12.9000 hrs

Peak Elevation = 63.46 ft
Peak Storage - 16.541 ac-ft

MASS BALANCE (ac-ft)

+ Initial vol = 31.475
+ HYG vol IN - 83.766
- Infiltration = .000
- HYG VoI OUT = 62.448
- Retai.ned Vol = 52,793

Unlouted Vol - -.000 ac-ft (.001t of Inflow Volume)

S/N:021C0162ElC4
PondPack Ve!. 9.0045

Tinmons Gloup
Time: 1.0: 58 AM Date.6/6/2005



Type.... Pond Routing Sununary Page 6,07
Name..,. PROP POND OUT Tag: 100 Event: 100 yr
File.... R:\000 - Tirnmons croup\22303\Pond\calc\Pond Pack\PPEA SITE POND MODET PROPOSED.PPVI
Storm... T)peII 24hr Tag: 100

Inflor HYG file = NONE STORED - PROP POND IN 100
Outflow HYG file = NONE SToRED - PROP POND OUT 100

Pond Node Data ' DROP Pol.to
Pond volume Data = PROP POND
Pond Outlet Data * erop Outlet

No Infiftrat,ion 
r

INITIAL CONDITIONS

HYG Dir

Starting WS Elev 
=starting volume

Starting Outf,low l=
Starting Infiltr.
starting Total Qoul=
Time Increment

INFLOYI,/OUTHLOW HYDROGRJAPH SUMMARY

TEVEI, POOL ROUTING SUMMARY

= R:\000 - Timmons Group\22303\pond\cal.c\Pond Pack\

58.20 fr
31.475 ac-ft,

,00 cfs
,00 cfs
.00 cfs

.0500 hrs

Peak Inflo!,
Peak Outfl-ow

932.99 cfs
241.51 cf,s

at 12.2000 hrs
at 12.8000 hrs

\j $'*l
Peak El.evati-on
Peak Storage =

64.09 ft
83.881 ac-ft

MASS BALANCE (ac-ft)

+ Initial Vol = 3L.475
+ HYG Vol IN = I 99.58?
-Infiltration= i .000
- HYG vol OUT = I 18.269
- Retained Vo1 = 52.'193

Unlouted vol =

S/N3 021C0162E1CA
PondPack Ver, 9.0046

-.000 ac-ft (,000t of Inflow volume)

Tirlxrnons Group
Tine: 10:58 AM DaEel 6/6/2005





Page I of I

Scott Thomas

From: Scott Thomas

Sent: Thursday, May 26, 2005 10:32 AM

To: AndrewGould';'bob.roop@timmons.com';DarrylCook

Cc: Steven W. Hicks; 'Bill Richards'; Wayland Bass

Subject: Warhill PPEA- District Park West Dam lmprovement (PC 105)

ln follow-up to our discussions at standing team meeting last Monday, I am providing more information on permits
required for proposed improvements associated with the District Park West Pond, project Phase 3B (County BMP
tD Code: PC 105). At the meeting, you distributed an application package that went to the USACOE for
improvements proposed to the west pond. As this was the first our Division saw any sketches of improvements to
the pond, it was immediately realized that there would be impacts to RPA Buffer due to this work plan.

I brought this information back to our office for review and determination. Our director has made a determination
that this exception will be administrative rather than a ChesZ!??68?!Board review item. Therefore, our
Division must receive a Chesapeake Bay Exception request in writing. A minor WQIA will be necessary along
with a letter request to Darryl Cook, Director of the Environmental Division. Our WQIA requirements were
previously provided to Timmons and the section related to Minor WQIA's can be used as guidance. Primary
focus in the WQIA should be quantification of impacts in the RPA and/or RPA buffer and complete description of
improvements and how improvement to the dam will benefit water quality. Also, provide a small sketch similar to
the one developed for the USACOE application for the WQIA. I've attached a basic fact sheet of information
compiled for the west pond.

The same will also be true for the District Park East Pond (PC 106), once we are far enough along with knowing
what improvements may be necessary on an interim or permanent basis.

(Note: Although I am primary contact for the Warhill PPEA project, Darryl is Chesapeake Bay administrator and
reviews and approval all RPA waiver/exception requesfs. His phone number is 253-6670 and email is
deppp&@tanp-s*ty-vaas )

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

s/26t200s



Warhill Site & Roadway Improvements
Chesapeake Bay Exception

District Park West Pond
Phase 38
County BMP ID Code: PC 105

Knowns:

Part of County PPEA project

Required improvements to District Park West Pond dam in order to accept drainage from
the proposed Warhill PPEA trunk storm line. The trunk storm line will convey drainage
from the outlet mall, Centerville Road, the TNCC site, a portion of the stadium and from
the main access, secondary and stadium access road.

Impacts due to: abandon existing riser/barrel structure; tree removal on dam
embankment; dam and emergency spillway regrading (slope grading only - no fill); top
of dam improvements; installation of a principle flow control structure (weir box, pipe
and concrete flume); and plunge-pool energy dissipater.

o Wetland Impacts: 526.33 square feet (0.01 acres) of forested wetland impacts.

o Jurisdiction Determination: COE Project No. 05-R0844, March 28th 2005.

Pending Corps. Permits: Authorization under NWP # 3. Request submitted 5120105.

Improvements are consistent with recommendations from the approved Powhatan Creek
Watershed Management Plan for Warhill R205-4, ranked # 3 or # 4 of 9, (Subwatershed
205). Potential regional pond to manage runoff from future development as well as from
existing development.

o This will be a administrative Chesapeake Bay Exception review.
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Final Regulation Amendments Adopted December 10,2001
Effective Date: March 1.2002

Page 9 of20

discharges, that is reviewed and found by the board to achieve water quality protection equivalent to
that required by this subsection; and

(3) Compliance with a site-specific VPDES permit issued by the Department of Environmental
Quality, provided that the local government specifically determines that the permit requires measures
that collectively achieve water quality protection equivalent to that required by this subsection.

b. Any maintenance, alteration, use or improvement to an existing structure that does not degrade the
quality of surface water discharge, as determined by the local government, may be exempted from the
requirements of this subsection.

c. Stormwater management criteria for redevelopment shall apply to any redevelopment, whether or not
it is located within an Intensely Developed Area designated by a local government.

9. Land upon which agricultural activities are being conducted, including but not limited to crop production,
pasture, and dairy and feedlot operations, or lands otherwise defined as agricultural land by the local
government, shall have a soil and water quality conservation assessment conducted that evaluates the
effectiveness of existing practices pertaining to soil erosion and sediment control, nutrient management,
and management of pesticides and, where necessary, results in a plan that outlines additional practices
needed to ensure that water quality protection is being accomplished consistent with the Act and this
chapter.

a. Recommendations for additional conservation practices need address only those conservation issues
applicable to the tract or field being assessed. Any soil and water quality conservation practices that
are recommended as a result of such an assessment and are subsequently implemented with financial
assistance from federal or state cost-share programs must be designed, consistent with cost-share
practice standards effective in January 1999 in the "Field Office Technical Guide" of the U.S.
Department of Agriculture Natural Resource Conservation Service or the January 2001 edition of the
"Virginia Agricultural BMP Manual" of the Virginia Department of Conservation and Recreation,
respectively. Unless otherwise specified in this section, general standards pertaining to the various
agricultural conservation practices being assessed shall be as follows:

(1) For erosion and sediment control recommendations, the goal shall be, where feasible, to prevent

erosion from exceeding the soil loss tolerance level, referred to as 'T," as defined in the "National Soil
Survey Handbook" of November 1996 in the "Field Office Technical Guide" of the U.S. Department of
Agriculture Natural Resource Conservation Service. However, in no case shall erosion exceed the
soil loss consistent with an Alternative Conservation System, referred to as an "ACS", as defined in
the "Field Office Technical Guide" of the U.S. Department of Agriculture Natural Resource
Conservation Service.

(2) For nutrient management, whenever nutrient management plans are developed, the operator or
landowner must provide soil test information, consistent with the Virginia Nutrient Management
Training and Certification Regulations (4 VAC 5-1 5-10 et seq.).

(3) For pest chemical control, referrals shall be made to the local cooperative extension agent or an

Integrated Pest Management Specialist of the Virginia Cooperative Extension Service.
Recommendations shall include copies of applicable information from the "Virginia Pest Management
Guide" or other Extension materials related to pest control.

b. A higher priority shall be placed on conducting assessments of agricultural fields and tracts adjacent
to Resource Protection Areas. However, if the landowner or operator of such a tract also has Resource
Management Area fields or tracts in his operation, the assessment for that landowner or operator may
be conducted for all fields or tracts in the operation. When such an expanded assessment is
completed, priority must return to Resource Protection Area fields and tracts.

c. The findings and recommendations of such assessments and any resulting soil and water quality

conservation plans will be submitted to the local Soil and Water Conservation District Board, which will
be the plan-approving authority.

10. Silvicultural activities in Chesapeake Bay Preservation Areas are exempt from this chapter provided

that silvicultural operations adhere to water guality protection procedures prescribed by the Virginia
Department of Forestry in the January 1997 edition of "Forestry Best Management Practices for Water
Quality in Virginia Technical Guide." The Virginia Department of Forestry will oversee and document
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Warhill Site & Roadway Improvements
Chesapeake Bay Exception

District Park West Pond
Phase 38
County BMP ID Code: PC 105

Knowns:

Part of Counfy PPEA project

Required improvements to District Park West Pond dam in order to accept drainage from
the proposed Warhill PPEA trunk storm line. The trunk storm line will convey drainage
from the outlet mall, Centerville Road, the TNCC site, a portion of the stadium and from
the main access, secondary and stadium access road.

o Impacts due to: abandon existing riser/banel structure; tree removal on dam
embankment; dam and emergency spillway regrading (slope grading only - no fill); top
of dam improvements; installation of a principle flow control structure (weir box, pipe
and concrete flume); and plunge-pool energy dissipater.

r Wetland Impacts: 526.33 square feet (0.01 acres) of forested wetland impacts.

o Jurisdiction Determination: COE Project No. 05-R0844, March 28th 2005.

e Pending Corps. Permits: Authorization under NWP # 3. Request submitted 5120105.

o Improvements are consistent with recommendations from the approved Powhatan Creek
Watershed Management Plan for Warhill R205-4, ranked # 3 or # 4 of 9, (Subwatershed
205). Potential regional pond to manage runoff from future development as well as from
existing development.

Ouestions:

o Administrative or Ches Bay Board review? Due to encroachment into seaward 50 ft. it
would appear it would be a Board review item.

Earliest Board agenda date? Process?

tr June l't for July 13 meeting
tr June 29th for the August l0 meeting.

We need to give Timmons guidance on whether a WQIA is needed and if so what are the
requirements?

o Who handles presentation of the case to the Bay Board as it will be a County project?
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B.

TOTAL ru3
Dam Improvements and Yehicular Access - Design and construct the
necessary improvements to the existing dam (upper western pond) to
facilitate vehicular access across the facility. This work will consist of
reinforcing the upstream and the dovrnstream sides of the existing dam,
installation of a box culvert for overflow, and the construction of a gravel
roadway for emergency vehicular travel across the dam. A new rip-rap
plunge pool will be provided. The existing spillway culvert will be
abandoned.

c.

Design

QC/QA

Construction

TOTAL $ 120,716.00

Domestic Water System - Design and construct the necessary
valves and piping to stub out for connections to the proposed
developable site (8.77 acres) and for the future elevated water storage
tank.

$ 16,340.00

$ 4,780.00

$ 99,596.00

Design

QC/QA

Construction

TOTAL

=gg
Sanitary Sewer - Provide for stub out connections to the proposed
developable site (8.77 acres) and provide for manhole stubs at
eight (8) other locations as identified by Owner. Provide additional
mainline depth (+ ot - 2') for sewer rnain length (approxirnately
3,000 linear feet) located north of utility corridor in order to increase
service reach of sewer main.

s 0.00

$ 0.00

$ 21,946.00

D.

Design 0.00



TRANSMITTAL SHEET

ENVIRONMENTAL' STORMWATER

Idnpilrru P/r4
Project: [4/,

,AFB,4/ * fuXlta/s
County Plan No. s /-xz-cj{ * s/-//s-or
Assigned BMP No.: fC/UF
BMP Type:

Information Enclosed: CEIVED O

stP 1 a '69

Storrrwaler Division

d/ Record Drawings (Asbuilts)

^r/ 
Construction Certification

tr/ Computations

Name:

Date:

Signatu



James City County, Virginia
Environmental Division

Warhill Site Roadways & Improvements
Environmental Division Comments

Record Drawings (As-buitts)
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JCC/WARHTLL S|TE ROADWAYS & TMPROVEMENTS

WARHILL PPEA

WEST POND DAM SP.82-05



o

Wett' /,bn/ &'la*

James City County, Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification Foms

( Note: In accordancewith the requiremen9 of the Chesapeahe Bay Presewaion Ordinancq Chopur
23, Sedion 23-10(4), BMP's sholl be designed ond constructed in accordance with the manual entitled
James City County Guidelineslor Design and Construc,tion of Stormwater Management BMP's.
Erosion and sediment control poliey and opproved plans generol$ reqaire that A the cowpldion af the
project and prior to releose of surety, an "os-built" plan pTqared by a registered Professbnal
Engineer or Certified Land Sumeyor must be prwidedfor the drainage system for the project,
including any Best Management Practice (BMP)facilities. In addidon,for BMPfacilitfes involving
the constnrdion of an impounding strudure or dam embankmenl centificotion is required by a
Professional Engineer who hos inspected thc strucfire during iE construclion Cunent$t there arc
over 20 warer qualiy Qtpe BMP's occepted by the County, )

Section 1 - Site Informetion:

ProjectName:
Stnrcture/BMP Name:
Project Location:
BMPLocation:
County Plan No.:

67' ot t
O Business Tax MaplParcel No.:

&A.7r{

Project Tlpe: 0 Residential
B C-ommercial
O Institutional

d?uttic
E Other

BMP ID Codc(ifhown):
T..snfueDistrict:
IandUse:
Site Area (sf or acres):

OOffice
0 Industrial
ORoadway

F-/O5

Nearest Vertical Ground Control ( if known ):' O JCC Geodetic Ground Contol O USGS O Temporary O Arbitrqry O Other
StationNumberorName: 4" . P/ta ?l.ah
Datum or Reference Elevatisn:
Control Description:

Brief Description of Stormwater M"nagement/BMP Facility:

Control Location from Subject Facility:

Page I of 16



epetor. Co*t"rtio" StartDate for SWM/BMP Facility: il, 
'Oi

Facitty Monitoredby County Representative during Co*tr"

Section 2 - Stormwater Management / BMP Facilitv Construction Information:

PreConstnrction Meeting Held for Construction of SWMIBMP Facility: ffV"r CI No Ct Unknown

Name of Site Work Contractor Who Constucted Facili&:
Name of Professional Firrr Who Routinely Monitored Construction:
Date of Coryletion for SWIVIIBMP Facility:
Date of Record Drawing/C,onstruction Certifi cation Submittal:

( Note: Record Drnrtingand Construaion Ceniftcations are required within thirty (30) days of the
completion of Stormwater Management and/or BMPfacilily construc'tion Record Drawings and
ConstruAion Certiftcatians ,nust be reviewed and approved by the James City County Environmental
Division prior totinalinspection, acceptance and bond or surety releasa )

Section 3 - Owner / Desisner / Contractor Information:

OwnerlDweloper: (Nou: Site Owner or Applicant responsiblefor developmant of the project)

Design Professional: ( Note: Professional Engineer or Certified Land Surveyor responsiplefor the daign and
preparation of plans and speciftcations for the Stormwater Managentent / BMPfacility. )

FirmName:
Mailing Address:

Business Phone:
Fax:
Responsible Plan Preparer:
Title:
PlanName:
Firm's ProjectNo.
Plan Date:
Sheet No.'s Applicable to :43.ot C3.il eSet - | c2 z

BMP Contractor: (Note: Site Work C,ontractor directly responsiblefor construction of the Stormwater
Managanent / B MP facility )

Name:
!fuiling Address:

Business Phone:
Fax:
Contact Person:
Site Foreman/Supervisor:
Specialty Subcontactors & Purpose (for BMP Constuction Only):

t6-

Page 2 of 16



Section 4 - Professional Certifications:

Certi&ing Professionals: ( Note: A Registered Professional Engineer or Cenified Land Surveyor is responsiblefor
prqaration of a Record Drawing, sometimes referred to as an As-Built ptan, for the
drainage systemfor the project including any Stormwater ManagementlBMP Facilities.
A Registered Professional Engineer is responsiblefor the inspection, monitoring and
certification of Stormwater Management / BMPfacitities during its construction. )

Record Drawinq and Construction Certilications for Stormwater Management / Bll,lp Facilitie

Record Drawins Certification Construction Cerfi fication

FirmName:
MailingAddress:

Business Phone:
Fax:

Signaire: Signature:

Name:
Title:

Name:
Title:

I hereby certi$ to the best of my knowledge
and belief that this record drawfug repres€nts the achral
condition of the Stormwater Management / BMP
faoility. The facility appea$ to conform with the
provisions of the approved designplan, specifications
and stormwaterr managsnent plan, except as specifically
noted.

( Seal )

Virginia Registered Professional Engineer
or Certified Land Surveyor

I hereby certify to the best of my knowledge
and tielief that this Stormwater ManagementlBMP
facility was monitored and constucted in
accordance with the provisions ofthe approved
design plan" specifications and stormwater
management plan, except as specifically
noted.

Virginia Registered
Professional Engineer

Fax: fu- -tad- UB &

Page 3 of 16

( Seat )



RESOTUTION

WHEREAS, the Williamsburg Residency Oflice of the Virgrnia Department of Transportation
recommends that the street(s) referenced in this Board's resolution be added to the
secondary system of State highways as a no-cost rural addition pursuant to Section 33.1-2Zg
and Commonwealth Transportation Board policy, because the street(s) meets current
minimum standards, the condition of the existing hard surface is serviceable, the sfreet(s)
has provided continuous public service since its establishment in March 31,2008, and
currently serves a public school and public recreational facilities; and

WHEREAS, the Williamsburg Residency Office ofthe Virginia Department of Transportation confirms
that no Department funds are required to improve the street(s) described on the attached
additions form AM-4.3 to meet curr€nt minimum design or maintenance standards of the
Department.

NOW, THEREFORE, BE IT RESOLVED bythe Board of Supervisors of James CityCounry, Virginia,
that this Board requests the Virginia Department of Transportation to add the street(s)
described on the attached additions form AM4.3 to the secondary system of State
highways, pursuant to Section 33.1-229,Code of Virginia and the Rural Addition Policyof
the Commonwealth Transportation Board of the Virginia Department of Transporratton.

BE IT FURTHER RESOLVED, this Board guarantees a clear and unrestricted right-of-way, as described
on the attached form AM-4.3, and any necessary easements for cuts, fills and drainage.

BE IT FLIRTHER RESOLVED, that a certified copy of this resolution be forwarded to the Residencv
Adminishator of the Virginia Department of Transportation.

ATTEST:

JONES
MCGLENNON

ICENHOUR
KENNEDY

AYE
AYE
AYE
AYE

Adopted by the Board of Supen'isors of James City Counry, Virgrnia, this 8th day of
Sentember. 2009.

I hereby certify that *re foregoing document is a true and correct copy of the original document'

Michelle Salnoske
Communications Assistant

m, Board of Sutr

ISOR VOTE

Clerk ro the Board



In the County of James City

By resolution of the governing body adopted September 08,2009

The following VDOT Form AM-4.3 is hereby attached andineorporated as part of the governing body's
resolution

for changes in the secondary system of state highways.

A Copy Testee Signed, (County Omr*U,

Report of Changes in the Secondary System of State Highways

ProjecUsubdivision Opportunity Way

Type Chanse to the Secondary Syst€m of State Hishwavs: Addition

The following additions to the Secondary System of State Highways, pursuant to the statutory provision or
provisions cited, are hereby requested; the right of way for which, including additional easements for cuts, fills
and
drainage, as required, is hereby guaranteed:

Reason for Change: Rural Addition (CTB Policy - No Cost)

Pursuant to Code of Virginia Statute: 533.1-229

Street Name andlor Route Number

> Opportunity Way, State Route Number 1035

Old Route Number: 0

. From: Centerville Road (RTE. 614)
To: .16 Mi. SW of Route 614. a distance of: 0.16 miles.

Recordation Reference: Document # 060002226

Right of Way width (feet) = l20feet

> Opportunity Way, State Route Number 1035

Old Route Number: 0

. From: .16 Mi. SW of Route 614
To: T Turn Around, a distance of: 0.30 miles.

Recordation Reference: Document # 060N2226

Right of Way width (feet) = 120 feet

VDOT Form AM4.3 ( 4l2Ol2OO7), Asset Management Division Page 1 of 1
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April 17,2007

Mr. Scott Thomas P.E.
James City County
Environmental Division
101 Mounts Bay Road
Williamsburg, Virginia 23 187 -87 84

RE: Warhill Site Roadways & Improvements
West Pond Dam - As-built Drawinq Review
County Plan #SP-8 2-0s { P C lo 5 j{_. ./

Dear Scott:

We are submitting a set of revised as-built plans for the above referenced project. In
regards to your review comment letter dated May 5, 2006 for the above referenced
project, we offer the following responses:

Record Drawings

t. v/ y"f"rorce the approved site plan number (SP-8245) on the cover sheet.

r The site plan number has been referenced on the cover sheet.

2. v Provide an as-built elevation for the new normal pool elevation of the lake. Qrlote: It
appears the low elevation at the bottom of the weir slot (ie. BOW bottom of wall) is 58.1I
whichwould control the normal pool elevation of the lake.) N/= jt Z/

The normal pool elevation for the lake has been added to the plan sheet.

3. V Provide an as-built elevation for the invert bottom ofthe l-year storm notch on the
r prilcipal spillway strdcture. .

o An as-built,elevation for thel-year storm notch b.otto,g;rinvert has been added to
' the plin sheet. ' - 

/),.AJ OFZ' I t{|q '

"r' 
l,vrt.w r'/vl- { 20.t t

1y' Provide as-built information for the constructed dimensions of the l-year storm notch on
the principal spillway structure. The approved design called for a 1.1 ft. wide by 2.7 ft.
high notch.

o The l-year storm notch was constructed in accordance with the desigg plans and
the as-built dimensions were confirmed in the field. le R PUa/

9/ Proide an as-built elevation for the upstream invert in of the 4 x 4box culvert. The
approved design called this invert at El. 57.36. Similarly, provide an as-brrilt elevation
forthedownstreaminvertoutofthe 4x4box. Ag 5z.f //t*a,, 5f,I b

4.

5.

RffitrffigVffiM

ENViIIOhJfuiINTAL
i-1lYiS'lAN

o As-built invert elevations for the box culvert have been added to the plan sheet.
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6. W Use Sections B-B and C-C as provided on as-built drawing Cl.5 to effectively show as-
built information for the concrete principal spillway box structure.

o As-built information has been added to sections B-B and C-C as requested.

Provide as-built information to show the emergency spillway crest met the approved plan
specifications. The approved plan showed the crest elevation of the emergency spillway
at El. 63.0.

o As-built spot elevation information for the emergency spillulay fras been added to /
thepransheet. c!y-f/ p.6^Cthry-ili/of. \oe Es t/oF

8. o/xirpreferred, ifpossible, th"t?i"9tli; {ii:'irffirrovedplan sheet cl.6, annotated as

necessary with as-built information, be included on the as-built drawing set as well as the
maintenance plan for the BMP as provided on approved plan Sheet Cl.4. This
information will be crucial for future inspection and maintenance by the County.

o This information has been added to the as-built drawing set as requested.

Please feel free to contact Drew Gould at (804) 433-2982 or me at (80a) 200-6413 if you
have any questions or need any additional information.

Sincerely,

Michael L. Claud. P.E.

Wayland Bass, P.E. - James City County
Andrew Gould, P.E. - Timmons Group
Andy Curtis - Curtis Contracting



' .'t'rltta Transmittal
TIMMONS GROUP
YOUR VISION ACHIEVED THROUGH OURS'

To:
Scott Thomas P. E.

James CitY CountY

Date: APril 71,2007

Job No.: 22547

Environmental Division
101 Mounts BaY Road

Williamsburg, Virginia 23187 -87 84

Regarding:WarhillsiteEastandWestPondDamsAs$uiltDrawings

f] Under sqrarate cover

Plans tr SPecifications

Other

We are sending you the following items: [l Attached

tr Shop Drawings E lrints X
n'Copyofletter E Changeorder n

This information is transmitted as checked below:

tr For Approval n Approved as submitted tr
X Foryouruse tr APProvedasnoted tr
X As requested n Returned for corrections !
! For reviedcomment n other tr
! Prints returned after loan to us

thanks, Mike

Copy to:

Resubmit coPies for aPProval

Submit coPies for distribution

Return corrected Prints

for bids due --

RECEIVED

APR 1A mlz

emanoruveruiar
Dtv'stoN

tufi"tt*t L. Claud, P'E'

Remarks:
Scott,

Here are the prans you requested for the East pond Dam and also a set of plans to address your

ratest comments for the west pond d*r.?;"" ur. .uti.nrJ*irtt the wesl Pond dam plans we will

get the additional ,.,, prin ra and sent; il" Let me know if you have any questions'

4*2{/

Date l-rtrsurrPuwrr

Set of updated plans for the West Pond Dam

Sets of final as-built plans for the East Pond Dam

Sets of mylar as-built plans fot'h:j*t Pd 3u*

I

2

I

Ifenclosures are not as noted, please notiff us at once

Signed:

Phone: (804)200-6413
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Scott Thomas

From: Scott Thomas

Sent: Friday, May 05, 2006 3:55 PM

To: 'Andrew Gould'; 'Bill Richards', Steven W. Hicks

Cc: Wayland Bass; Matthew J. Smolnik; DarrylCook

Subject: Warhill PPEA: Review of Submitted Asbuilts

Attachments: SP-082-05. 0.AB.doc: SP-1 43-05.0.AB.doc

Attached are two sets of County Environmental Division comments for the record drawings (asbuilts) and
construction certifications as provided for the Warhill PPEA West Pond Dam PC 105, the storm trunk line (and
associated road storm drainage piping) and the sediment forebay. One set of comments is for the West Pond PC
105, County Plan No. SP-82-05. The other set is for the Storm Trunk, Forebay and associated roadside storm
drainage subsystem piping, County Plan No. SP-143-05.

Scott J, Thomas, P.E.
Chief Engineer - Stormwater
James City County
Enviro nm ent al Divi s i on

5t5t2006



. i4
5J I

ENVIRONMENTAL DIVISION REVIEW COMMENTS
WARHILL SITE ROADWAYS AND IMPROVEMENTS

WEST POND DAM - ASBUILT DRAWING REVIEW
COUNTY PLAN NO. SP _ 82 - 05

May 5, 2006

Note: This review is associated with record drawings (asbailts) as providedfor the lTestern Pond Dam,
County BMP ID Code PC 105. Applicable drawing sheets include cover Cl.0 qnd C1.5.

Record Drawings

1. Reference the approved site plan number (SP-S2-05) on the cover sheet.

2. Provide an asbuilt elevation for the new normal pool elevation of the lake. Q,{ote; It appears the
low elevation at the bottom of the weir slot (ie. BOlt bottom of wall) is 58.1 I which would control
the normal pool elevation of the lake.)

3. Provide an asbuilt elevation for the invert bottom of the l-year storm notch on the principal
spillway structure.

4. Provide asbuilt information for the constructed dimensions of the 1-year storm notch on the
principal spillway structure. The approved design called for a l.l ft. wide by 2.7 ft. high notch.

5. Provide an asbuilt elevation for the upstream invert in of the 4 x 4 box culvert. The approved
design called this invert at El. 57.36. Similarly, provide an asbuilt elevation for the downstream
invert out of the 4 x 4 box.

7. Use Sections B-B and C-C as provided on asbuilt drawing Cl.5 to effectively show asbuilt
information for the concrete principal spillway box structure.

8. Provide asbuilt information to show the emergency spillway crest met the approved plan
specifications. The approved plan showed the crest elevation of the emergency spillway at El.
63.0.

9. It is prefened, if possible, that Section A-A from approved plan Sheet C I .6, annotated as

necessary with asbuilt information, be included on the asbuilt drawing set as well as the
maintenance plan for the BMP as provided on approved plan Sheet C L4. This information will be
crucial for future inspection and maintenance by the County.

Certification Renort

10. Daily report logs in the bound "Construction Certification Forms" report appear to be also for
other features than the West Pond Dam. It appears to include construction from other site
activities including construction of the storm trunk line, utilities, roadways, forebay, etc. As the
bound report is specific to the West Pond Dam, clarif on the report title or table of contents that
daily reports reflect other items in addition to the west pond dam (ie. forebay, trunk line, etc.).

yl/qrhill PPEA - Environmental Division
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'JTENVIRONMENTAL DIVISION REVIEW COMMENTS
WARHILL SITE ROADWAYS AND IMPROVEMENTS

STORM TRUNK LINE AND FOREBAY - ASBUILT DRAWING REVIEW
COUNTY PLAN NO. SP- T43-05

May 5, 2006

Note: This review is associated with record drawings (asbuilts) as providedfor the primary storm trunk
line along Opportunity llay and the High School Access Road, associated incidental roadway inlets
and storm drainage piping sub-sytems and the pretreatment sedimentforebay upstream of the West
Pond Dam PC 105. Applicable drawing sheets include cover C1.0, C5.0, C5.1, C6.0, C6,1, C7.0, C7.1,
C8.0, C8.1, C9.0, C9.1 and C9.2.

Record Drawings

l. As a reminder, asbuilt drawings were required for the entire storm drainage piping system
associated with this project in order to meet the provisions of Special Stormwater Criteria.

2. Reference the approved site plan number (SP-l43-05) on the cover sheet.

Darken manhole (MH) structure labels on all plan sheets for the primary storm trunk line. They
are difficult to read on the sheets as provided. This is for MH-2 to MH-l6 along the main trunk
alignment, plan and profile sheets.

Provide asbuilt information for JB-l structure # 5-5 along Centerville Road.

Profile Sheet C5.1 shows that a flatter pipe slope was constructed for the 54-inch pipe segment
between storm drainage structures MH-3 and MH-4. The approved design plan called for a slope
of 0.0040 ft. per ft.; however, asbuilt information reflects a pipe slope of 0.0037 ft. per ft. Ensure
that a flatter pipe slope for this segment does not affect the hydraulics of the storm trunk line.

Based on information on Sheet C6.0, it is unclear why the 24-inch pipe stub into storm structure #
6-6 was not constructed. This is pipe segment # 6-5 to # 6-6. The purpose of this pipe was for
future connection to the storm trunk line from the unprogrammed County property situated to the
west.

Asbuilt information shown for storm drainage structure # 6-7 on plan Sheet C6.0 shows the
upstream invert elevation of the 24-inch east pipe stub to MH-7 was constructed approximately
2.14 feet higher than the approved design plan. As this culvert is a future connection to the TNCC
site, ensure this elevation will not have a significant effect on the future drainage plan for the
TNCC site.

On Sheet C6.0, provide asbuilt information for the  }-inch storm pipe segment # 6- I 0 to # 6- I 1 .

Profile Sheet C6,1 shows that a flatter pipe slope was constructed for the 60-inch pipe segment
between storm drainage structures MH-6 and MH-7. The approved design plan called for a slope
of 0.0040 ft. per ft.; however, asbuilt information reflects a pipe slope of 0.0033 ft. per ft. Ensure
that a flatter pipe slope for this segment does not affect the hydraulics of the storm trunk line.

4.

5.

6.

a

8.

9.

Warhill PPEA - Environmentql Division
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taIJ.

10.

IL

15.

16.

t7.

On Sheet C6.l, show the asbuilt pipe slope for the 72-inch pipe segment between storm drainage
structures MH-8 and MH-9. The asbuilt elevations shown for MH-8 and MH-9 woutd change the
design plan pipe slope (0.0040 ft. per ft.). If flatter than the approved design plan, ensure that it
does not affect the hydraulics of the storm trunk line.

On profile Sheet C7.1, show the asbuilt pipe slope for the 36-inch pipe segment between storm
drainage structures # 7-6 to # 6-10. The asbuilt elevations shown for # 7-6 and # 6-10 would
change the design plan pipe slope (0.010 ft. per ft.). If flatter than the approved design plan,
ensure that it does not affect the hydraulics of the storm drainage system.

On profile Sheet C7.l, show the asbuilt pipe slope for the 36-inch pipe segment between storm
drainage structures #7-4to # 7-6. The asbuilt elevations shown for#7-4 and#7-6 would change
the design plan pipe slope (0.010 ft. per ft.). If flatter than the approved design plan, ensure that it
does not affect the hydraulics of the storm drainage system.

On profile Sheet C7.1, show the asbuilt pipe slope for the 36-inch pipe segment between storm
drainagestructures #7-4to#7-2. The asbuiltelevationsshown for#7-4and#7-2 wouldchange
the design plan pipe slope (0.015 ft. per ft.). If flatter than the approved design plan, ensure that it
does not affect the hydraulics of the storm drainage system.

Profile Sheet C8.l shows that a flatter pipe slope was constructed for the 72-inch pipe segment
between storm drainage structures MH-11 and MH-12. The approved design plan called for a

slope of 0.0040 ft. per ft.; however, asbuilt information reflects a pipe slope of 0.00332 ft. per ft.
Ensure that a flatter pipe slope for this segment does not affect the hydraulics of the storm trunk
line. Q,'/ote: This was the boring across the existing powerline easement which has always been a
critical segment in the hydraulic fficiency of the entire storm trunk line, especially as build out of
the l(arhill site progresses.)

Profile Sheet C9.0 shows that a flatter pipe slope was constructed for the 72-inch pipe segment
between storm drainage structures MH-13 and MH-14. The approved design plan called for a

slope of 0.0060 ft. per ft.; however, asbuilt information reflects a pipe slope of 0.0057 ft. per ft.
Ensure that a flatter pipe slope for this segment does not affect the hydraulics of the storm trunk
line.

Profile Sheet C9.0 shows that a flatter pipe slope was constructed for the 72-inch pipe segment
between storm drainage structures MH- I 4 and MH- l 5. The approved design plan called for a
slope of 0.0060 ft. per ft.; however, asbuilt information reflects a pipe slope of 0.0056 ft. per ft.
Ensure that a flatter pipe slope for this segment does not affect the hydraulics of the storm trunk
line.

Profile Sheet C9.l shows that a flatter pipe slope was constructed for the 72-inch pipe segment
between storm drainage structures MH-15 and MH-16. The approved design plan called for a
slope of 0.0060 ft. per ft.; however, asbuilt information reflects a pipe slope of 0.0057 ft. per ft.
Ensure that a flatter pipe slope for this segment does not affect the hydraulics of the storm trunk
line.

14.

Warhill PPEA - Environmentql Division



18. Show the asbuilt slope for the PG-5 paved channel on Sheet C9.I based on the asbuilt inverts at
the 72-inch storm outfall (El. 62.55), the actual constructed channel length and the outfall of the
paved channel (El. 58.48).

19. Asbuilts and construction certification will be required for the storm drainage piping systems
associated with the Centerville Road and Richmond Road portions of the project once completed.

C o n stru ctio n C ertificatio ns

20. Provide construction certification for the pretreatment sediment forebay. The standard form from
the Page 4 of the James City County Environmental Division, Stormwater Management/BMP
Facilities, Record Drawing and Construction Certification Forms can be used for this purpose.

2l. Provide construction certification for the storm trunk line and associated roadway and site storm
drainage subsystems which are conveyed to the trunk line. The standard form from the Page 4 of
the James City County Environmental Division, Stormwater Management/BMP Facilities, Record
Drawing and Construction Certification Forms can be used for this purpose.

Field-Relate d C omments

ZZ. Based on our preliminary walk-through of the storm trunk line as perfonqed on January 26'h 2006,
ensure the interior of storm drainage structure MH-11 is properly sealed against infiltration.

23. The "Sediment Depth Marker" as indicated on Sheet C9.2 of the approved plan was not found in
the field.

Warhill PPEA - Environmental Division



..' lt a TransmittalTIMMONS GROUP
YOUR VISION ACHIEVED THROSGH OURS,

To:
Scott Thomas P. E.
James City County
Environmental Division
101 Mounts Bay Road
Williamsburg, Virginia 23 187 -87 84

Regarding:Warhill Site West Pond Dam

We are sending you the following items: I
n Shop Drawings n Prints
n Copy of Letter I Change Order

Date: Apil 17,2007

This information is transmitted as checked below:

Attached

x!

Job No.: 22303

I Under separate cover via

Plans n Specifications
Other

RECFIVHP

ENVii?Oi\,iMENTAL
Di\./ig10N

T
n
!
T

r
X
X
n
n

For Approval n Approved as submitted

For your use D Approved as noted

As requested n Retumed for corrections

For reviedcomment n Other

Prints returned after loan to us

Resubmit copies for approval

Submit copies for distribution

Return corrected prints

for bids due

Remarks:
Scott,

Here are the plans and mylars for the West Pond Dam project. Please let me know if you need
anything else.

thanks, Mike

Copy to:

Sets of as-built plans

set of as-built mvlars

Michael L. Claud, P.E.
Phone: (804) 200-6413

If enclosures are not as noted, please notify us at once

Signed:
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Name. . . .

t rre. . . .

Vol: Elev-Area paqe 5.02
PC118

R:\000 - Ti-mmons Group\22303\Pond\calc\Pond pack\ppEA SITE INTERCONNECTED POND MODEL.ppW

Elevation Pl-animeter Area A1+A2+sqr (A1*A2) Vol-ume
(ft) (sq.in) (acres) (acres) (ac-ft)

Volume Sum
( ac-ft )

39.00
40.00
41.00
42 .00
43.00
44.00
45.00
50.00
51.00

3.0600
4.5100
6. 4000

L2.2600
16 .2't 00
20.9300
22.2300
52 .67 00
56.31-00

.0000
1L.2849
L6.2825
27.5L80
42 .6534
55. 6535
64 .1 302

109.1177
l-bJ.4JYb,

.000
3.762
5 .428
9.L73

J_4.2L8
18.551
2L.571

181.863
54.480

.000
3 .'7 62
9.189

L6 - 502

32 .580
f .L..LJI

72.108
254 .51 0
309.050

POND VOLUME EQUATIONS

* rncrementar vol-ume computed by the conic Method for Reservoir vorumes

Vol-ume = (I/31 * (EL2-EL1) (Area1 + Area2 + sq.rt. (Area1*Area2) )

where: ELL. EL2 = Lower and upper elevations of the increment
AreaI,Area2 = Areas computed for EL1, EL2, respectjvely
Volume = Incremental volume between EL1 and EL2

S/N: 021C0162E1c4
PondPack Ver. 9.0046

Ti mmnn< (irnrrn

Ti-me: 4:11- PM Date: -1 /-l /2005



. TvBe.... Outlet Input Data
r nName.... Warhill- Rd Out

Page 6.01

FiIe.... R:\000 - Timmons Group\22303\pond\catc\pond pack\ppEA SITE INTERCONNECTED POND MODEL.ppw

REQUESTED POND WS ELEVATIONS:

Min. Elev.: 39.00 ft
Increment = 1.00 ft
Max. EIev.= 51.00 ft

******************************** **t*
OUTLET CONNECTIVITY

---> Forward Flow OnIy (UpStream to Dnstream)

<---> Forward and Reverse Both A1l-owed

Structure No. Outfal_l 81, ft E2, ft

Cufvert-Circular 3 ---> TW 4 6. 0OO 51 . 000
Stand Pipe l- ---> 2 44.000 51.000
Cul-vert-Circular 2 ---> TW 39. ?50 51.000
TW SETUP, DS Channe]

S /N: 02l-CO1 62EIC4
PondPack ver. 9.0046

Timmnnc crnrrn

Time: 4:11 PM Date: t/ t,/zvvJ



Tfina 
^,rfr ^r\ rl},c..,. uuL-Let Input Data p^fta A n){ Name. , . . Warhill- Rd Out

Fi1e.... R:\000 _ Timnons Group\22303\pond\caIc\pond pack\ppEA srTE TNTERcoNNECTED pOND MODEL.pphi

OUTLET STRUCTURE INPUT DATA

Structure ID = 3
Structure Type = Culvert-Circular

No. Barrels : 4
Barrel_ Diameter = 4.5000 ft
upstream Invert = 46.00 ft
Dnstream fnvert = 44.00 ft
Horiz. Length = 50.00 ft
Barrel Length = 50.04 ft
Barrel Slope 04000 ftlft

OUTLET CONTROL DATA...
Mannlngs n = .0130
Ke = . 0000 ( forward entrance Loss )Kb = .004209 (per ft of fu1l" flow)Kr = .0000 (reverse entrance l-oss)
HW Convergence = .001_ +/_ ft
INI,ET CONTROL DATA...
Equation form = 1
Inl_etControlK = .0099
Inlet control-M = 2.0000
InletControLc = .039g0
InletControly = .6100
T1 ratio (Hv{,/D) = 1.140
T2 ratio (HW/D) = j,.28'l
Sl-ope Factor = -.500
CaIc inlet only = yes

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

rn transition zone between unsubmerged and submerged inret contror,interpolate between flows at T1 6, Tt. . .At T1 El-ev = 51.13 ft
At T2 Elev - 51 .'t9 ft

S/N: 021c0162EIC4
PondPack Ver. 9.0046

Timmons Group
Time: 4:11 pM Date.: '7 /1 /2005



T TIE.

warnrr-L t(o uur

p - \ n nn - T i mm^nq flrnrrn\ 22 ?O? \ pnnli\ ca I .\ POnd

Page 6.03

SITE INTERCONNECTED PONDPack-\PPEA MODEL, PPW

OUTLET STRUCTURE INPUT DATA

Structure ID
Cfr,1^t,rr6 T\rha

=1
= ql- in.i P'i nF

# of openings
Invert Elev.
Diameter
Orifice Area
Orifice Coeff.
r^r6i r T ahdth

welr Coeff.
u arrhmornoAr\, uuvrRvrY!s
K P6rrorca

Kb, Barrel
Prrr6'1 T.annfh

t'ldlttl!tl9J rr

1

44 .00 f r
3.0000 ft
7.0686 sq.ft

.600
9 .42 fL

2.800
.000

1.000
.000000 (per

.00 f r
.0000

ft of

S/N:021C0162E1C4
PondPack Ver. 9.0046

I rltutrvtlJ ur uuP

f uI1 f l-ow)

PM Datez -l /'7 /2005



t .l-Le.

frrPuL udLd

Warhill Rd Out

R:\000 - Timmons Group\22303\Pond\calc\Pond

Page 6.04

Pack\PPEA SITE INTERCONNECTED POND MODEL.PPI'I

OUTLET STRUCTURE INPUT DATA

Structure ID
qi rrr.f rr ra Tvn6 : Culvert-Circular

OUTLET CONTROL DATA...
Mannings n = .01-30
Ke = .0000
Kb = .0l24Lt
Kr = .0000
HW Convergence = .001

INLET CONTROL DATA..,
Equati-on form = 1
InletControlK = .0045
InletControlM = 2.0000
InletContlolc = .03170
Inlet Control Y = .6900
T1 ratio (HW/D) = 1.090
T2 ratio (HW/D) = L.t92
Slope Factor = -.500
CaJ-c inlet onlY = Yes

Use unsubmerged inlet control- Form 1 equ.
Use submerged inlet control Form 1 equ.

In transition zone between unsubrnerged and
interpolate between flows at Tl & T2. . .
At T1 EIev = 41.93 ft
At T2 Elev = 42. l-3 f t

(forward entrance foss)
(per ft of fu1l flow)
(reverse entrance loss)
+/- ft

bel-ow T1 e1ev.
above T2 elev.

submerged inlet control,

15.55 cfs
l-'7.f '7 cf s

No. Barrefs
Barrel Diarneter
Upstream Invert
Dnstream Invert
H^ri ? T 6h^th!!rrY Lrr
R^rr6'l T..n^fh

Rrrral cl^na

L

2.0000 ft
39.75 ft
38.75 fr

100.00 fr
100.01 ft
.01000 ftlft

Structure ID
Structure Type

=TW
= TW SETUPT DS Channel

S/N: 021c016281c4
PondPack Ver. 9.0046

FREE OUTFAIL CONDITIONS SPECIFIED

CONVERGENCE TOLERANCES. . .
Maximum Iterations= 30
Min. TW tolerance = .01 ft
Max, TW tol-erance = .01 ft
Min. HW tolerance = .01 ff
Max. HW tolerance = ,01 f!
Min. Q tolerance 10 cfs
Max. Q tolerance 10 cfs

Ti hh^n c Cr^1!^

'f Lme: 4: tl Date: 7 /T /2005



. './pe. . . . Composi te Rating Curve
tiame.... warhill Rd Out

Fi1e.... R:\0OO - Timmons Group\22303\Pond\ca1c\Pond

Page 6"05

SITE INTERCONNECTED POND MODEL.PPWPACK \ YYLA

WS EIeV, TotAI Q

ts_Lev.
ft

Q TW El-ev Error
cfs ft +/-ft contributing Structures

39.00
39.75
40.00
41.00
42.00
43.00
44.00
45.00
46.00
47.00
48.00
49.00
50.00
51 .00

.00 Free Outfall

.00 Free Outfall

.00 Free Outfall

.00 Free Outfall

.00 Free outfall

.00 Free outfall

.00 Free outfalf
26.39 Free OutfalI
38.98 Free Outfall
?5.69 Free Outfall

I5'1.61 Free Outfall
268.LL Free outfall
390.18 Free Outfall
5I2.56 Free outfall

(no Q:3,1,21
(no 0:3,7,2,
(no Q:3,L,2')
(no Q: 3,1-,2)
(no Q: 3,1,2)
(no Q:3,1",2\
(no Q:3,7,21

1,2 (no Q: 3 )

L,2 (no Q: 3)
3,t,2
3 '1,23, t,2
3, L,2
3,L,2

S/N: 021C016281c4
PondPack Ver. 9.0046

Tirunons Group
Time: 4:1L PM Dat-e: 'l /'7 /2005



'I rme
hrs

65.7500
66.0000
66.2500
66. 5000
66.7500
6? .0000
61 .2500
67.5000
67.7500
68.0000
68.2500
68.5000
68.7500
69.0000
69.2500
69.5000
69.7500
70.0000
70.2500
70.5000
70.7500
71.0000
7L.2500
71 .5000
71.7500
72.0000
'12.2500
72.5000
72 .'7 500
73.0000
13.2500
73.5000
73.7500
74.0000
7 4.2500
74.5000
74.7500
75.0000
75.2500
75.5000
?5.7500
76.0000
7 5. 2500
76. 5000

S/N:021C0162
PondPack Ver PM Date: 1 /1 /2005

Type.. .. Time-Elev
Name.... PCl05 Tag: I
Fi1e.... R:\000 - Tirunons Group\22303\Pond\calc\Pond
Storm... TypeII 24hT Tag: I

Page 4.07
Event: I yr

Pack\PPEA SITE INTERCONNECTED POND MODEL.PPW

TIME vs. ELEVATION (ft)

Output Tj-me increment = .0500 hrs
Time on left renreqents time for first value in ea6h row.

58.'71
58.75
58 .16
58.75
58.75
58.75
58.74
58.74
58.73
58.?3
58.73
58.12
58.'72
58 .'72
58.71
58.71_
58.71
58.70
58.70
58 .70
58.69
58.69

58.58
58.68
58.68
f,d. b /

:d. b /

Jd. b /

58.66
JU. bb
58.66
58.65
58.65
58.65
58.64
58.64
58.64
58.63
58.63
58.53
58.63
a6 . oz
58 .62

58.16
58 .16
58 .'7 6
f,b. /J

58 .75
58.75
58.74
58 .'7 4
58.13
58.?3
58.?3
58.'72
58.'12
58.'72
58 .71
58.71
58.71
58.70
58.70
58. ?0
58.69
58.69
58.68
58.68
58 .68
58.68
3d. o /
58.67
58.67
58.66
s8.66
58.66
58.65
f u. bf

58. 64
58.64
58.64
58.63
trd. bJ
58.63
Jb. OJ

J6 . OZ

58.62

58.16
58.76
58.76
58.75
58.?5
58 .14
58 .74
58 .74
58.73
58.73
58.73
58.'12
58.'12
58.12
5U. /1
58.71
58.70
58 .70
58.70

5U. b9
58.69
58.68
58.68
58.68
58.67
f,6. b /
JU . b /
58 - 66
58 .66
58.66
58.66

58.65

58.64
58.64
58.64
f,5. OJ

58.63
JU. bJ
36.O2
58 .62
f, U . bZ

f,d - / o

58.76
58.16
58.75
58.75
58 .'7 4
58 .'7 4
58 .'7 4
58.73
58 .73
58.73
58 -72
58.12
58.71"
58 .71
58.71
58.70
58.70
58 .70
56. bv
58.69
f,u. bv
f,b. bu
f,d. bu
58.68
f,b. o /

58.67
58.66
58.66
58.66
58.65
58.65
58.6s
58.65
58.64
5U. b4
58.64
f,6 . bJ
58.53
f,d. oJ
58 .62
58 .62
Jd. oz

58 .'7 6
58 .16
58 .75
58.75
58.75
58.74
58.74
58 .14
58.73
58.73
58.'72
58.'12
58.12
58 .71
58.71
58.71
58. ?0
58 .70
58.70
s8.69
58.69
58.69
58.68
58.68
58.68
58 .6'7
f u . b /
58 .67
58.66
58.66
58-66
58.65
58.65
5U. bJ
58.64
58.64
58.64
)u. bq
58.63
f,6. OJ

58.63
JU. bZ

)6 . OZ

58 .62

E1C4
9.0046

Ti hn^h c ar^r16

Time: 4:11



.r',na l"i sp-f.l oy Page 4 .08
uante.... PC1O5 Tag: 1 Event: I Yr
EiIe.... R:\000 - Timmons croup\22303\Pond\cafc\Pond Pack\PPEA SITE INTERCONNECTED POND MODEL'PPW

Storm. .. TypeII 24hlr Tag: I

TIME vs. ELEVATION (ft)

Time I Output Time increment = .0500 hrs
hrs I Time on l-eft represents time for first val-ue in each row'

t----------
76.7500
77.0000
1'1 .2500
?r.5000
77 .7500
?8.0000
78.2s00
78.5000
?8.7500
79.0000
19 .2500
79.5000
79.7500
80.0000
80.2500
80.5000
80.7s00
81.0000
81.2500
81. 5000
81.7500
82.0000
82.2504
82.5000
82.'t 500
83.0000
83.2500
83.5000
83.7500
84.0000
84.2500
84.5000
84.7500
85.0000
85.2500
85.5000
85.7500
I 6.0000
86.2500
86.5000
86.7500
87.0000
87 .2500
87.5000

)a . oz
f,o. ol
58.61
:tt. br
58.61
58.60
58.60
58.60
58.59
58.59
58.59
58.59
58.58
58.58
58.58
58.58
58.5?
58.57
58.57
58.57
f,b, f,o
f,d. f,o
58.56
f,d. Jo
58.55

f,d. f,f,

58.54
58.54
58.54
58.54
:d. f,J

f,5 . f,J

J6 - aZ

58 .52
a6 -az

f,b. JI

f,b. Jr

58 .62
58.61
58.61
58.61
58.61
58.60
58.60
58.60
58.59
58.59
f u .5v
58.59
58.58
58.58
s8.58

qa q?

58.57
58.57
58.57
58.56
58 .56
58.56
f,d . tr o

f,b. JJ

58.54
58.54
58.54

58.53

5U . JZ
58.52
5d . >z
58.52
58.51
58 .51
58.5r

58 .62
58.61
58.61
58.61
58.60
58.60
58.60
58.60
58.59
58.59
58.59
58.59
58.58
58.58
58.58
58.58
58.57
58.57

58 .57
:u. f,b
f,d. f,o
58.55
58 .56
58.55

58.55
58 .54
58.54
58.54
58.54
58.53
58 .53
58.53
f,b.f,J

58.52
)6.J2

s8 .52
)6 . JZ

58 .52
58.5r_
Jd. JI

58.51

t6 . bz
58.61"
58.61
58. 61
58.60
58.60
58.60
58.60
s8.59
58.59
58.59
58.59
58.58
58.58
58.58
58.57
58.57
58. 57
58.57

58.56
JU. )O

58.55

5U. f,f,
5U.54

58 .54
)d. f,J

f,d. JJ

58.53

58.52
)6 . JZ

)6 . JZ

46. JZ

5d. f,J-

58 .62
58.61
58.61
f,o. of

58.60
58.60
58.60
58.60
58.59
58.59

58.58
58.58
58.58
58.58
58.57
58.57
qa q?

58.57
58.56
f,d.fb
5U.5b
58.55
58 .55
)b. f,)

f u. f,)
58.54
58.54
58.54
58.54
f,d, f,q

f,d. f,J

58.53
58.53
5U.5J
J6 .32
58. s2
58.52
58.52
58.52
f,6. f,r
58.51
58.51

S/N: 021c0162ELc4
PondPack Ver. 9 . 004 6

Ti nB^nc Cr^r1n

lfme: c:rr Da:Le: '7 /'7 /2005



Type.... Time-Ele., Page 4'09
Name.... PCIO5 Tag: l- Event: l- Yr
Fi1e.... R:\0OO - Timmons Group\22303\Pond\cafc\Pond Pack\PPEA SITE TNTERCONNECTED POND MoDEL'PPW

Storm. .. TyPeII 24hr Tag: I

TIME vs. ELEVATION (ft)

Tame 1 output Time increment = '0500 hrs
hrs I Time on left represents time for first value in each row'

t----------
or ?qnn I qR ql CR 51 cA ql 5q 51 58.51

| -- 'JL

88.0000 | 58 .51 s8 ' 51 58 - 51 58 ' 50 s8 ' 5088.0000 | 5u .5r f,o ' f,r Jo ' Jr
88.2500 I 58.50 58-50 58.50 58'50 s8'50
88.5000 I 58.50 58 .50 58 .50 58 ' 50 58 ' 50

88.?500 I 58.50 58.50 58-50 58'50 s8'50
89. OO0O I 58 .50 58 - 50 58.50 58 ' 50 58 ' 50

89.2500 | 58 . 50 58.50 58 .49 58 ' 49 s8 ' 49

89. s0o0 | 58.49 58 ' 49 58 ' 49 58 ' 49 s8 ' 4989.5000 | 58.49 58 ' 49 58 ' 49 58 ' 49 58 ' 49

89.l5O0 I 58.49 58-49 58.49 58'49 58'49
90.0000 | 58. 49 58 " 49 58 .49 sB ' 49 58 ' 49

90.2500 | 58.49 58"49 58.49 58'49 s8'49
90.5000 | 58.49 58.49 58.48' 58'48 s8'48
90.?500 I 58-48 58.48 58.48 58'48 s8'48YU. /f,UU | :o-ro
91.0000 | 58 .48 58.48 58.48 58 ' 48 58 ' 48

91.2500 I 58 - 48 58 . 48 58 .48 58 ' 48 58 ' 48
>L.4Jvv I Ju'-

91.5000 I 58.48 s8.48 58.48 58 ' 48 58 ' 48

91.7500 | 58 .48 58.48 58.48 58 ' 4? 58 ' 47

92.0000 | s8.4? 58.47 58.47 58'47 s8'4?
92.2500 | 58.4? 58.47 58.4? s8'47 58'4'l
92.5000 | 58.47 58.47 58.47 58'4'7 58'41
JL.JVvv I rs.'
gz.'ts}O | 58.47 58.4'7 58.4'7 58'47 s8'4?
93.0000 I sa. al 58.47 58.47 58 ' 47 s8 ' 47

93.2500 | s8.46 58.46 58.46 58'46 s8'46
93.5000 | 58.46 58.46 58.46 58 ' 46 58 ' 46

93.7500 | 58.46 58.46 58.46 58'46 s8'46
94.OOO0 I 58.46 58.46 58.46 58'46 s8'46
94.2500 | 58.46 58.46 58.46 58'46 58'46
94.5OOO | 58.46 58.46 58.46 58 ' 45 s8 ' 45

95.2500 | 58.45 58.45 58.45 58'45 58'45
95.5000 | 58 . 45 58 .45 58 - 45 58 ' 45 58 ' 45

95.7500 | s8.45 58.45 58.45 58'45 s8'45

96.0000 I 58.45 58.45 58.44 58'44 58'44
96.2500 I 58 . 44 58 . 44 58 .44 58 ' 44 58 ' 44

94.l5O0 | 58.45 58.45 58.45 58'45 58'45
95.0ooo I 58.45 58.45 58.45 58'45 s8'45

96.5000 | 58.44 58.44 58.44 58'44 s8'44

96. ?500 | 58.44 58.44 58.44 s8 ' 44 s8 ' 44

97. OO0O | 58.44 58 - 44 58.44 58 ' 44 s8 ' 44

9?.2500 I 58.44 58.44 58.44 58"44 s8'44
9?.5000 | 58 .44 58 ' 44 58 .43 58 ' 43 58 ' 43

9?.7500 | 58.43 58.43 58.43 58 ' 43 58 ' 43

98. O0o0 | s8.43 58.43 58 ' 43 58 ' 43 s8 ' 43
f o.9J

58.43 58 .43 58 .43 58 ' 43 58 ' 4398.2500 | 58.43 58 .43 58 .43 58 ' 43 5B ' 45

98.5000 | 58.43 58.43 58.43 58 ' 43 s8 ' 43

S/N: 021-C01628Lc4
PondPack ver. 9.0046

rinm^nc Ct^rln

Tina- 4.11 PM Date: '1 /1 /2005



Type. . . . Time-Elev page 4. 10Name..,. PC105 Tag: 1 Event: I yr
File.... R:\000 - Tinmons Group\22303\Pond\calc\pond pack\ppEA srrE TNTERCONNECTED poND l4oDEL.ppwStorm... TypeII 24hx Tagi: 1

'Iimo I

hrs I

TIME vs. ELEVATION (ft)

Output Tirne increment = .0500 hrs
Tr-me on left represents time for first value in each row.

98 .7500
99.0000
99.2500
99.5000
99.7500

100.0000
100.2500
100.5000
100.7500
101.0000
101-.2500
101-.5000
101 .7500
102.0000
102 -25Q0
102.5000
102 .7500
103.0000
103.2500
103.5000
103.7500
104.0000
104.2500
104.5000
104.7500
105.0000
105.2500
105.5000
105.7500
106.0000
r.06.2500
106. 5000
106.7500
107.0000
10?.2500
107.5000
107.7500
108.0000
108 .2500
108.5000
108 .7500
109.0000
109.2500
109.5000

58.43
s8.43
58 .42
58.42
58 .42
58-42
58 .42
58 .42
58 .42
58.41
58.41-
58.41
58.41
)u.41
58 . 41-

58.41
58.40
58.40
58.40
58 .40
58.40
58.40
58.40

f,d. Jv

f,d. Jv

58.38
58.38
58.38
58.38

:d. J /

)d. J /

f,d. J /

Jb. J /

58.43
58.43
58 .42
58 .42
58 .42
58 .42
58 .42
58 .42
58 .42
58.41-
58.41
58.41
58.41
58.41-
58.41
58.40
58.40
58 .40
58.40
58.40
58.40
58.40
58.40
)U. JY

58.39
58.39

f,b. Jv
f,6 .55
58.38
f,d . JU
58.38
Jd. Jd

58.38
58.38
JU. J /

f,d . J /

5U . J /
f d.5 /

58 .43
58.43
58 .42
58 .42
58 .42
58.42
58 .42
58 .42
58.41
58.41
58.41
58.41
58 .41
58.41
58.41
58.40
58.40
58.40
58.40
58.40
58 .40
58 .40
58.40

58 .39

f,6.5v

58 .38
58 .38

58.38
JU. J6

Jd . J /

3d. J /

s8.3?
f,b. J /

f,6 . J /

f,U. J /

58.43
58.43
58 .42
58 .42
58 .42
58 .42
58 .42
58 .42
58.41
58.41
58.41
58.41
58.41
58.41-
58.41
58.40
58.40
58.40
58.40
58.40
58.40
58.40

5U. JY
58 .39
58.39
58.39
)U. JY
58.39
58.39
58.38
)u - 5d
5U. JU
58.38
58.38
58.38
58.38
58.38

58 .37
f,d. J /

58.43
58 .42
58 .42
58 .42
58 .42
58 .42
58 .42
58 .42
58.41
58.41
58.41
58.41
58.41
58.41
58.41
58.40
58.40
58.40
58.40
58.40
58.40
58.40
58.39
J5. JY

58 .39
58.39
Jd . JY

58.39
58.39

58.38
58.38
f,d.56

58.38
58.38
58.38
58.38
58.37
58.3?
Jd. J /

58.37
58 .3?
f 6. J /

S /N : 02 1C0 1 62Elc4
PondPack Ver. 9.0046

Timmons Group
Time: 4:l-1 PM Date:. 'l /1 /2QQ5



Type.... Time-Elev Page 4.11
Name.... PC105 Tag: 1 Event: 1 Yr
File.... R:\000 - Tj-runons croup\22303\Pond\calc\Pond Pack\PPEA SITE INTERCONNECTED POND MODEL.PPW

Storm... TypeII 24hr Tag: 1

TIME vs. ELEVATION (ft)

output Time increment : .0500 hrs
Time on l-eft represents tj-me for first value in each row.

Time
hrs

109.7500
110.0000
110.2500
110.5000
110.7500
111.0000
111.2500
:1-11.5000
111.7500
1 12 . 0000
IL2.2500
112.5000
.[r2.7500
1r3.0000
113.2500
113.5000
113.7500
114.0000
.114.2s00
t-r4.5000
114 .7500
tl15. 0000
tI15.2500
115.5000
115.7500
116.0000
i-16.2500
116.5000
il.6.7500
1l-7.0000
t-17.2500
t-17.5000
11? .7500
118.0000
118.2500
118.5000
118. ?500
119.0000
119.2500
l-19. 5000
119.7500
120.0000
r.20.2500
120.5000

58.37
58.31
58.37
58.36
58.36
58.36
58.36
58 .36
58.36
s8.36
58.36
58.36

f,d. Jf,

s8.35
58 - 35
58.35

f,b . Jf,

)6. Jf,

58.35
f,b. Jf,

58.34
58.34

58 .34
56.5.t
58.34
58.34
58.34
58.34
f,d. JJ

58.33

f,d. J5

f,d. JJ

trb. JJ

3U. J5

s8 .33
46. JZ

58.37
58.31
58.37
58.36
s8.36
58.36
58.36
58.36
58.36
58.36
58.36
58.36
5U. J)

5U.J)
58.3s
58.35
f,U . J3

58.3s
58.34

58 .34
58.34
58 .34
58.34

58.34

58.34

f,b. JJ

s8.33
f,d. JJ

58.33
58.33
58.33
58.33
f,6.55
58.32

58.37
58.37
58.37
58.36
58_36

58.36
58.36
58.36
58.36

s8.36
f,d. Jf,

s8.35
f,b. J)
5U. J5

f U. J)
58 .35
58.35
58.35
58.34
58.34
s8 .34
58 .34
58.34
58.34
58.34
58 .34
58 .34
58 .34

Jd.5J

36. JJ

58.33
58.33
58.33
:d . JJ

f,d.JJ

f,U.5J

J6 .52

58.37
58.3?
f,b. J /

58.36
58 .36
58.36
58.36
58.36
58 . 3 6

58.36
s8.36
58.36
58.35
58.35
58.35
58.35
58.35
58.35
58.35
f,6. JJ

58.35
58.34
qo ?/

58.34
58.34
58.34
58.34
58.34
58.34
58.34
58.34
58.34
58.33
58.33
trU. JJ
58 .33
f,6. J5

Jd. JJ

58.33
58.33

58.33
58.33
58,32

58.37
58.31
58.36
58.36
58.36
58.36
58.36
58.36
58.36
58.36
58.36
58.35
58.35
58.35
58 .35
58.35
58.35
58.35
58.35
58.35
f,d. JJ

58.34
58.34
58.34
58.34
58.34
f,6 .5q

58 .34
58.34
f,6. JC

trd. Jq

f,b. J5

58.33
58.33
58.33
58.33
58 .33
58.33
58.33
f,6. JJ

58 .33
58.33
58 .33
36 .32

s/N: 021C0162E1C4
PondPack Ver. 9.0046

Timnons Group
'I'rme : 4l : J- r PM Da:-er 7 /7 /2005



'rypb.... Time-Efev Page 4-L2
'Name.... PC105 Tag: 1 Event: I Yr
Fife.... R:\000 - Timrnons Group\22303\pond\calc\Pond Pack\PPEA SITE INTERCONNECTED POND I4ODEL'PPW

SLorm... TypeII 24hr Tag: l-

hrq I

TIME vs. ELEVATION (ft)

output Time increment = '0500 hrs
'rima nn lefr renresents time for first vafue in each row.

---------l

l-20.7500
12t-.0000
i-21.25Q0
1.21.5000
1-21.7500
L22.0000
r22.2500
1-22.5000
122.'t500
1,23.0000
123.2500
123.5000
r23 .'7 500
124.0000
124.2500
l-24.5000
124.'7500
125.0000
125 .2500
l-25.5000
125.7500
126.0000
726.2500
r-2 6.5000
1.26.1500
1.27 .0000
r.2'i .2500
1 27. 5000
r2'7 .'7500
128.0000
t28.2500
128.5000
r,28.7500
129.0000
129.2500
r-2 9. 5000
L29."7500
r,30.0000
130.2500
130.5000
130.7500
131.0000
131.2500
131.5000

58 .32
58 .32
58.32
58 .32
58.32
58.32
58.32
58.32
58.32
58.32
58 .32
58.32
58 . 31-

58 .31
58.31
58.31
Jd. JI

Jd. Jf

58.31
58.31
58.31
Jb. JI
f U. JI
58.31
58.30
3U.5U
58.30
s8.30
58.30
58.30
58.30
58.30
s8.30
58.30
58.30
58.30
58.30
58.30
58.29
58.29
58.29
58 .29
qe 2q

58.32
58.32
58.32
58.32
58.32
58.32
58 .32
58 .32
58.32
58.32
58 .32
58.31
58.31
58.31
58.31
58.31
58.31
58.31
f,U . 5I
58 .31
36 . JI
58-31
58.31
58"31
f,d.5L
f,U. JU
58 .30
5U.5U
58.30
s8 .30
58.30
s8 .30
58.30
58.30
f,b.5u
58 .30
f,d. JU

58.30
58.30
58.29
58.29
58.29
58 .29
58 .29

58.32
58.32
58 .32
58 .32
s8.32
58.32
58.32
58.32
58.32
58.32
58 .32
s8.31
58-31
f,d, Jl

58.31-
trU. JI
58.31
f,b. Jl

f,ts. JI

f,d. JI

58.31
58.31
58.31
58.31
58.30

58.32

56. JZ
58 .32
Jd . SZ

58.32
cA -t2

)d.52
56.52

58.32
58.32
58 .32
a6 .52
58.32

58.32
58.32
36 .52
58.32

58.32 58,32

58.32 s8 .32

58.31 58.31

5d.5t

58.31

58.31

58.31

58 .30
58.30

58.29

58.31 58.31
58.31 58.31-
58.31 58 .3i-

58.31 58.31

58.30 58.30
58 .30 58.30

58.30

s8.30 58.30

f,b .5u
58.30

58.30 58.30

)d.5r
58.31
58.31
58.31
58.31

58.30
58.30
58.30

58.30
s8.30
58.30
58.30
58.30
58.30
58.30

58.30
f,b . JU
58.30
58.29
58.29
58.29

58 .30 58.30
s8.30

58 .30 58 . 30
58.30 58 .30

s8.30 58.30
58. 30 s8.30
s8.30 58.29
J6 - Zt
58.29 58.29
58.29

58 .29 58 .29
58.29 58.29

58.29
58.29
58.29

S/N:021C0162E1C4
PondPack Ver. 9.0046

Tinnons Group
Time: 4:11 PM Date,. '7 /'l /2005



typ".... Time-Elev
Name.... PC105 Tag: 1
Fi1e.... R:\000 - Tirunons Group\22303\pond\calc\pond
Storm... TypeII 24hlT Tag: I

Page 4.13
Event: 1 yr

Pack\PPEA SITE INTERCONNECTED POND MODEL. PPW

Trme
hrs

TIME vs. ELEVATION (ft)

Output Time increment = .0500 hrs
Time on left represents time for first value in each row.

l_31 .1500
132.0000
L32.2500
l-32.5000
1,32.7500
133.0000
t_33.2500
133.5000
l-33.7500
1-34.0000
134.2500
134.5000
134.7500
135.0000
135.2500
135.5000
l-35.7500
136.0000
IJb.Zf,UU
136. 5000
L36.7500
137.0000
137.2500
137.5000
137.7500
1.38.0000
r.38.2500
138.5000
138.7500
139.0000
139.2500
139.5000
139.?500
140.0000
140.2500
140. 5000
140.7500
141,. 0000
l-41.2500
141.5000
141.7500
142. 0000
142.250A
142.5000

58 .29
58.29
58.29
58.29
58.29
58.29
58.29
58.29
s8.29
58.29
58.29
58.28
58.28
58.28
58.28
58.28
58 .28
58.28
58.28
58.28
58.28
J6 - 16
a6 - zd
58.28
58.28

f,d. zd
)d . z6
s8.28
s8.28
58.21
J6. Z I
46. z I

58.2'7
58.21
J6 . Z I
a6 - z I

58.2'7
J6. Z I

Jd . z I

58.2'7
58.2't
58 .27
58.2't

58.29
58.29
58.29
58 .29
58.29
36 .29
58.29
58 .29
58.29
58.29
58.29
58.28
58.28
58.28
58.28
58.28
58.28
58.28
58"28
58.28
J6.t6
J6 - Z6
3d . zd
58.28
58 .28
Jd. zd
58 .28
Jd-zd
(a ?a

58 .27

58 .27
58.2'7
Jd.zt
5e.2'1
J6 . Z I

J6 - Z I

J6 . Z I

J6 . Z I

58.2'7
J6 . Z I
)d . z I

Jd . z I

Jd - z I

58.29
58.29
58.29
58.29
58.29
58.29
qR ,o
58.29
58 .29
58.29
58 .29

58.28
58.28
58 .28
J6 .26
58.28
58.28
58.28
58 .28
58 .28
58.28
J6 . Z6

58.28
58.28
58.28
58 .28
58.28
58 .28

)6 . Z I
)6 . Z I
J6.Z I
58.27
58.21
J6 - Z I
58.2'7
Jd . z I

ad - z I
Jd - z I

Jd-tt
58.2'7
J6 - Z I

36 . Z I

58.29
58 .29
58.29
58 .29
58.29
58.29
58.29
58.29
58.29
58.29
58.29
58.28
58.28
58.28
36 . Z6

58.28
58.28
58.28
Jd . z6
58.28
58.28
J6 - Z6

J6 . Z6

36 . Z6

58.28
58.28
58.28
58.28
58.2'7
58 -2-7
58.27
58.2'7
a6-tl
J6 .I I

58 .21
Jd . z I
5d . z I
58.2't
ad .1 I

)6 . Z I

58 .27
f,6. Z t
J6 - Z t

58.29
58.29
58.29

58.29
58.29
58 .29
58.29
58.29
58.29
58.29
58.28
58.28
58 .28
58.28
58.28
58 .28
58.28
58.28
58.28
58.28
58 .28
58.28
J6 . Z6

58.28
58.28
58.28
16. t6
58.28
58.27
58.27
58.2'7
58.2'7
Jd . z I

58.2'1
58.27
58.27
>6 - Z I
58.27
58.27
J6 . Z I

58 .27
58 .27
)6. Z I

S,/N: 021c01628LC4
EOnOHaCK Ver- v.UU4b

Tihm^nc C?^'rh

Ti-me: 4:11 PM Date:. '7 l'7 120O5



rt'p".... Time-Elev
Name.... PCl05 Tag: I
Fj-l-e.... R:\000 - Timmons croup\22303\pond\calc\pond
Storm... TypeII 24hr Tag: 1

Pag'e 4.14
Event: 1 yr

PacK\PPEA SITE INTERCONNECTED POND MODEL.PPW

TIME vS. ELEVATION (ft)

Output Time increment = .0500 hrs
Time on Ieft represents time for first value in each row.

Time
hrs

142.7500
1 43.0000
143.2500
143.5000
143 . r500
144.0000
144.2500
144.5000
144.7500
145.0000
145 .2500
145.5000
145.7500
14 6. 0000
746.2500
146.5000
146.7500
147.0000
147.2500
147.5000
147.7500
14 8 . 0000
148.2500
148.5000
148.7500
149. 0000
149.2500
149.5000
l-49.7500
150. 0000

58.27
J6 . Z I

J6.II

J6 - Z I

J6 - Z I

)a - z I

58.26
58.26
58.26
J6.lb

58 .26
58.26
J6 - Zt)
58.26
58.26
58.26
58.26
58.26
)6. ZO

58 "26
58.26
58 .26
58.26

58.26
58.26
58.26
58.26
58.26
58.26

58.2'7
)d .l I

58 .21
58 .21
58 .21
58.2-t
58 .26
58 .26
58 -26
58 .26
58.26
58.26
58 .26
58.26
58.26
58.26
58 .26
58 .26
58.26
58.26
f d . zb
58 .26

58.26
58 .26
36 . Zb
58 .26
58 "26
58.26

58 .2'7
58.2'l
58 .27
58.2'1
)6 - Z I
a6 - z I

58.26
58.26
58.26
58.26
58.26
58 .26
58 .26
58.26
58 .26
36.2O
58.26
58.26
)d . zb
)d - zb
54.26
f,d.zb
58.26
58.25
Jd.zb
58.26
58.26
58.26
58.26

58 .27 58.2'1
58.2'7 58.21
58.2'7 58.21
58 .2't 58 .21
58 .27 58 .2'7
58.21 58.2't
ad-zo )6.20
58.26 58.26
58.26 58.26
58.26 58.26
58 .26 58 .26
58 -26 58.26
J6 . Zb 36 . ZO

58 .26 58.26
58 .26 58.26
J6.ZO f,6.20

58.26 58.26
58 .26 58 .26
Jd.zo Jd.zo
Jd.zo 36,2o
J6.ZO J6.ZO
f,d.zb 36.20
58.26 58.26
58.26 58.26
J6 - Zb Jd . ZO

)6-ZO f,U.Zb
58.26 58.26
58 .25 58.26
58 .26 58.26

S/N: 02Lco162EIc4
PondPack ver. 9.0046

Ti mmnn s Grnrrn
Tl-me: 4 :11 pM Date: 7 /7 /2005



Tyte. . . . Vol-: Elev-Area page 5.01
Nane.... PCl,05

FiIe.... R:\000 - Timmons Group\22303\pond\cal-c\pond pack\ppEA SITE INTERCONNECTED POND MODEL.ppW

Elevation Pl-animeter Area A1+A2+sqr (A1*A2 ) Vol_ume
(ft) (sq.in) (acres) (acres) (ac-ft)

Volume Sum
(ac-ft)

Pcp6
50.00
55.00
58.00
61.00
62.00
64.00
AE. UU

L .41 15
4.0866
7.1800
8.0000
9. 51 68

11.8541
14.3800

.0000
8.0103

16.6834
22 .1589
za.lqz5
31-.9923
39 .2902

.000
IJ. J51
30.034
52 .7 93
61.540
82.868

L09.062

.000
1J. J)l
r6.683
)) 1qa ')

t 8.74'7 t -

-
2r3ZB
26 . L93

POND VOLUME EOUATIONS

* rncremental volume computed by the conic Method for Reservoir volumes.

Vol-ume = (1/3) r (EL2-ELl) * (Area1 + Area2 + sq. rt. (Area1*Area2 ) )

where: ELI, EL2 = Lower and upper elevations of the increment
Areal,Area2 = Areas computed for EL1, EL2, respectively
Vol-ume = IncrementaL volume between EL1 and EL2

S/N: 021C016281C4
PondPack Ver. 9.0046

Tr hm^ne r:r^rrh

Ti-me: 4:11 PM Date: 7 /'7 /2005



Ttpe.... Time-Elev
Name.... PCl05

Tame
hrs

Fi1e.... R:\000 - Timmons Group\22303\pond\calc\pond
Storm... TypeII 24hr Tag: 1

TIME vs. ELEVATION (ft)

Output Time increment = .0500 hrs
Time on left represents time for firs.t value in each row.

Pag'e 4 . 03
Event: 1 yr

PaCK\PPEA SITE INTERCONNECTED POND MODEL.PPW

2L .1500
22.0000
22.2500
22 .5000
22.7500
23.0000
23 .2500
23 .5000
23.7500
24.0000
24.2500
24.5000
24.-t500
25.0000
25.2500
25.5000
25.7500
26.0000
26.2500
26.5000
26.1500
27 .0000
27 .2500
27.5000
27 .'7 500
28.0000
28.2500
28.5000
28 .1500
29.0000
29.2500
29.5000
29.'7500
30.0000
30.2s00
30.5000
30.7500
31,.0000
31.2500
31.5000
31. ?500
32.0000
32.2500
32.5000

t'U. -LJ

b,U.lJ
60.13
bU.IJ
bU. f J
60.1"3
OU.IJ

OU.IJ

ov. Lz

60.12

60.11
60.09
60.08
60.06
60.05
60.03
60.02
60.00

59.9-t
59.96

59.93
59 .92
59.90
59-89
59.88
59.86
59.85
59.84
59.82
59.81
59.80
59 .'7 9
59 .'7'7
59.76
59.75
59 .'7 4
a>. I z
59.71
59. ?0
59.69
Jv.b6

60.13
OU.IJ
OU.IJ
bU.IJ
OU . I J

60.13
60.13
OU . A J

OU.IZ
60.L2
60.L2
bU.IU
60.09
60.07
60.06
60.04
60.03
60.02
60.00
59.99
59 .9't
59.96
59 .94
5v.9J
59.92
59.90
59.89
59.87
59.85
59.85
s9.83
Jt.6Z
f,v.bl

59. ?8
59.'7'7
59 .16
JY.I)

59.73
59.72
59 .71
59.70
59. 69
f,v. b /

60.13
OU.IJ

OU. AJ

60.13
60.13
60. r3
60.13
60.13
OU. TZ
60.L2
60.11
60.10
60.09
60.07
60.06
60.04
60.03
60.01
60.00
59. 98
59.9'7
59. 95
59 -94
J},.Y3
59.91
59.90
59.89
59.8'7

f,v. u)
59.83
59.82
59.81
59.79
59.78
59.'7'7
59.76
59.74
59.73
J>. I Z

59 . 71-

59.70
59.68
59 .6'7

60.1,3
60.13
60.13
OU.IJ

60.13
60.13
60 . t-3
60.L2
60.12
60.L2
60.11
60. L0
60.08
60.07
60.0s
60.04
60.02
60.01
59. 99
59. 98
59 .9'7
59. 9s
59.94
JY.>Z
59.91
59.90
59.88
59.87
59.86
59.84
59.83
59.82
59.80
59 .'7 9
59.78
59.'7',l
59.75
59 .'7 4
qq ??
59 .72
59.71
59.69
59.68
59. 67

60.13
60. 13
60.13
60.13
60. 13
60.13
60.13
60.12
60.12
60.L2
60.l-1
60.10
60.08
60 .01
60.05
60.04
60 .02
60.01
s9.99
59.98
59.96
59.95
59.94
)>-JZ
59. 91
59.89
59. 88
59. 87
59.85
59.84
59.83
f,v.df
59-80
59 .-r9
59.78
f,v. / b

59.75
59.74
59.?3
JY. I L

59.70
59. 69
59. 68
59 .6-1

S/N:02lc0162E1C4
PondPack ver. 9.0046

Ti hm^nc Cr^!rh

Time: 4:11 PM DaEe: 7 /7 /2005



]iype.... Time-El-ev Page 4.04
Name.... PC105 Tag: 1 Event: 1 yr
File.... R:\000 - Timmons Group\22303\pond\cafc\pond pack\ppEA SITE INTERCONNECTED poND MODEI.ppw
Storm.. . TypeII 24hr Tag: 1

TIME vS. ELEVATIoN (ft)

Time I output Ti_me increment = .0500 hrs
hrs I Ti-me on l-eft represents time for fi-rst value r-n each row.t----------

32 .1500
33.0000
33.2500
33. s000
33.7500
34.0000
34.2500
34.5000
34.7500
35.0000
35.2500
35.5000
35.7s00
36.0000
36.2500
36.5000
36.7500
37.0000
37.2500
37.5000
37. ?500
38.0000
38.2500
38.5000
38.7500
3 9. 0000
39.2500
39. 5000
20 ?qnn

40.0000
40.2500
40.5000
40.7500
4l-.0000
4'J..2500
41.5000
41. ?500
42.0000
42.2500
42.5000
42.7 500
43.0000
43.2500
43.5000

59 .6't
59.65
59 .64
f,v.bJ
at .62

59.60
59.59
59.58
59.57
s9.56
59.54
59.53
at. az
59.51
59.50
59.49
59.48
59 .47
59 .46

59 .44
59 .44
59.43
59 .42
59.41-
59.40

59.36
59-35

qo 2,

a> .52
59.31
qq ?n
(o ,o

59 .27
a> . zb
59.25

59 .66
59.65
59 .64
59.63
59 .62
59.61
59.60
59.58
qq q?

59.56
59.55
59.54
59.53
59.52
59.51
59.50
59 .49
59.48
59 .4'7
59 .46
59.45
59 .44
59.43
59 .42
f,v. +l
59.41
59.40
)9. J9
f,Y.JU
JY.5 I

f,v. Jb

)v. J4
)Y. JJ
JY. JJ
a> - 52
59.31
59.30
3> - Zv
59.28
59.28
J> . Z I
59.26
59.25

59 .66
f,v. b5
59 -64
f,v. bJ
59 .62
59.60
59.59
s9.58

59.56
5v.55
59.54
f,v.5J
59.52

qq qn

59 .49
59.48
)9.4t
59 .46
59.45
59 ,44
59.43
59 .42
qq 41

59.40
J' . J9

f,v. J /
JY.Jt)

59.34
59.33
JY.5Z
)Y. JZ
qq ?1

)Y.JU

a> .16
JY . Z I
JY . Z I

)J . Z5

59 .66
59.65
59 .64
59 .62
trv. bf
59.60
59.59
s9.58
59 .5-1
59.56
59.55
59.54
59. s3
59 -52
59.51
59.50
59 .49
59.48
59 .4-t
59 .46
59.45
59 .44
59.43
59 .42
59.41-
59.40
59.39
59.38
59.37
59.37

59.34

59.32
Jv. Jt-
f v.5l
59.30
59.29
59.28
59.27
59 .27
59.26
59.25

59 .66
59 .64
59.63
J) . OZ

59.61
59.60
59.59
59.58
59.57
59.56
59.55
59.54
59.53
59.52
59.51
59.50
59 .49
59.48
59 .4'7
59 .46
59.45
59 .44
59.43
59 .42
59.41
59.40
f,v.Jv
59.38
59.37

f,9.Jt)
59.35
59.34

)v.52
59.31
59.30
59.30

59.28
59 .27
)> . zo
59.26
59.25

S/N: 021CO162EIC4
PondPack Ver. 9.0046

Ti hs^h e cr^r'^

Time: 4:11 PM Datez '7 /'7 /2005



Type.... Time-Elev Page 4.05
Name.... PC105 Tag: 1 Event: 1 yr
Fife.... R:\000 - Timmons Group\22303\pond\catc\Pond Pack\PPEA SITE INTERCONNECTED POND MODEL.PPW
Storm.. . TypelI 24hr Tag: 1

'Ii me I

TIME vs. ELEVATION {ft)

Output Time increment = .0500 hrs
Tina an r6€f '6nresents time for first value in each row.

---------t
43.7500
44 .0000
44.2500
44.5000
44.7500
45.0000
45.2500
45.5000
45.7500
46.0000
46.2500
46.5000
46.7500
47.0000
a'7 .2500
47.5000
47.7500
48.0000
48.2500
48.5000
48. ?500
49.0000
49.2500
49.5000
49.7500
50.0000
50.2500
50.5000
50.7500
51.0000
51.2500
51.5000
51.7500
52.0000
)z, zauv
s2 - 5000
52.7s00
53.0000
53.2500
53.5000
53.7500
54.0000
54.2500
54.5000

59.25
59.24
59.23
59.22
59.22
59.2r
59.20
59.19
59. 19
59.1,8
59. 17
59.r'7
bv. rb
59.15
59.14
59.14
5Y. IJ
JY. LZ
59.t2
59.11
59.1,0
59.10
59.09
59.09
59.08
59.07
59.07
59.06
59.05
59.05
59. 04
59.04
59.03
59.03
59.O2
59.01
5Y. UI
59.00
59.00
58.99
58.99
58.98
58.98
58. v /

59.25
59.24
59.23
59.22
59.2I
59.2r
59.20
59.19
59.19
59.18
59 . L-t
59.16
59.16
59. t5
59.14
59.L4
59.13
59.L2
59.L2
59.11
59. 10
59.10
qq nq
59.08

59.07
59.0?
59.06
59.05
qq nq
59.04
59.04
59.03
59.02
59.02
59.01
59.01-
59.00
59.00
58.99
58.99
58.98
58.97
58.97

59 .24
59.23
59.22
J>.ZL
Ja.z\
59 .20
59.19
59. L8
59.18
59.17
59.16
59.16
59.15
59.14
59.14
59.13
JY. LZ
59.L2
59.11
59.10
59.10
59.09
59.08
s9.08
59.07
f,v. ub
59.06
59.05
59.05
59.04
59.03
qq n?
59.02
59.02
59.01_
qq n1

59.00
59.00
58.99
58.98
58.98
58.97
58.97

59 .24
59.23
59.23
59.22
59 -2L
59 .20
59 .20
59.L9
59.18
59.18
qq 1?

59.15
59. 15
59 .14

59.13
59.12
59.11
59. 11
59.10
59.09
59.09
59.08
59.08
59.0?
59.06
59.06

f,Y . Uf,
59.04
59.03
59.03
59.02
59 .02
59.01
59.01
59 .00

58.99
58.98
58.98
58.97
56. v /

59.24
59.23
59 .23
59.22
59.2r
59.20
59 -20
59.19
59. l8
59.17
59.17
59.l-6
59. r5
59. l5
59. L4
59.13
59.13
59.72
59. 11
59.11
co 1n

59.09
59.09
59.08
59.07
59.07
f,v. uo
f,v.uo
59.05
59.04
59.04
)9. UJ
JY. UJ
qq n?

59.02
qo n1

59.00
59.00

58.99
58.98
58.98
f,d. v /
58.97

S/N: 021C0L62ELc4
PondPack Ver. 9.0046

Timm^nc nr^rrh

Time: 4:11 PM Da:ue: 7 /'l /2005



rfpe.... Time-Elev Page 4.06
Name.... PC105 Taq: 1 Event: 1 yr
Fife.... R:\000 - Timmons Group\22303\Pond\ca1c\Pond Pack\PPEA SITE INTERCONNECTED POND MODEL.PPW
Storm... TypelI 24hr Tag: I

TlME vs. ELEVATION (ft)

Output Time increment : .0500 hrs
Time on l-eft represents time for first value in each row.

'.t rme I

54.r500
55.0000
55.2500
55.5000
5s.7500
55.0000
56.2500
56.5000
56.7500
57.0000
51 .2500
57.5000
57.7500
58.0000
58 .2500
58.5000
58.7500
59.0000
59.2500
59. s000
59.1500
60.0000
60.2500
60.5000
60.7500
61.0000
b.l-. z)uu
51.5000
61.7500
62.0000
62.2500
62 . 5000
62.7500
63.0000
bJ. Zf,UU
63.5000
63.7500
64.0000
64.2500
64.5000
64.7500
55.0000
bf,. zf,uu
6s.5000

58 .91
58.96
58.95
58.95
58.94
58.94
58.93
58.93
58.92
58.92
58.91
58.91
58.90
58.90
58.89
58.89
58.89
58.88
58.88
f d. d /

tr6. U 
'

s8.85
58.84
58.84
58.84
58.83

J6.6t

58.82
Jd.da

58.81-
58.8r_
58.80
f,6. du
58.79
58.79
58.78
f d . 1d

58.7?
58.77

58.96
58.96
58.95
58.95
s8.94
58.94
58.93
58.93
5e .92
58 -92
58.91
s8.91
58.90
58.90
58.89
58.89
58.88
58 .88
58.88
58.87
58.8?
58.86
58.86
58 .85
58.85
58.84
58.84

58 .83
58.83
58.82
58.82
58.81
58.81
58.80
58.80
58.80
58.79
58.?9
58. ?8
58 .18
58 .78
58. ?7
58.77

58.96
58.96
58.95
58.95
58.94
58 .94

58.93
58.92
58.92
58 .91
58.91
58.90
58 .90
58.89
58.89
58.88
58.88
58.87
58 .8?
f,o.oo
58.86
f,o.do
58.85
58 .85
58.84
qR cd

58.82
58 .82

58.81
58"81
58.80
s8 .80
58.80
58.79
58.79
58.78
5U . 

' 
U

58.'l'1
5d.tl

58.96
58.96

58.95
58.94
58.94

58. 93
58 .92
58 .92
5d. vr
58.91
58.90
58.90
ca ao

58.89
58.88
58.88
58.87
58.87
58.86
58.86
58.85
58.85
58.85
58.84
58.84

58.82
s8.82

58 .81
f,d. da

58.80
58.80

58 .19
sB .78
58.78
58 .7'7
>6.11
58 .-t't

58.96
58.96
58.95
58.95
58.94
58.94

58.93
58 .92
58.92
58.91
58.91
58 .90
58.90
58.89

58.88
58.88
58.87
58.87
58.86
58.86
5U.6)
58.85
58.85
58.84
58.84
58.83
5U. dJ
58.82
58.82

58.81

5U.6U
58.80
58.79
)6 . | >

58.19
58.78
f,b. / 6

58.71
58.'7'7
58 .7'7

S/N: 021C0L62EICS
PondPack Ver. 9.0046

Tihn^na Cr^rrh

Ti-me: 4:11" PM Date: ? /'1 /2OO5



T/pe.... Runoff CN-Area
Name.... SUBAREA D2

File.... R:\000 - Timons

RUNOFF CURVE NUMBER DATA

Page 3.02

Group\22 303\Pond\ca1c\Pond Pack\PPEA SITE INTERCONNECTED POND MODEL. PPW

Soil/Surf ace Description CN

Tmnorrri arrc

Adjustment Adjusted
%c ?uc cN

Residential l"/2 acre lots
Residential 1/3 acre tots
Forested Land
Existing pond
State roads & R/W
Il1-ilifrr aasamanf

AREA &

80
81
1A

100
92
75

19.700
804.500
r4.100
30.200
16. 600
11.900

80.00
81.00
70.00

100.00
92 .00
75.00

1017.000 80.79 (81)WEIGHTED CNCOMPOS I TE

Wr*e#tu.
TR,4/L
/ou?

S/N: 021c0162E'IC4
PondPack Ver. 9 . 004 6

Tinmons Group
Time: 4: 11 PM Datez 7 /1 /20O5



Tfpe.... Time-Efev paqe 4.01
Frrohi. 1 !/YName.... PC105 Tag: 1

Fi1e.... R:\000 - Tinmons Group\22303\pond\ca1c\pond pack\ppEA SITE INTERCONNECTED POND MODEL.ppWStorm... TypelI 24hx Tag: 1

Ti-me
hrs

TTME \/S. ELEVATION (ft)

Output Time increment = .0500 hrs
Time on left represents time for first value j-n each row.

.0000

.2500

.5000

.7500
r.0000
1".2500
1.5000
1.7500
2.0000
2.2500
2.5000
2.7500
3.0000
3.2500
3.5000
3.7500
4.0000
4.2500
4.5000
4.7500
5.0000
a. zSuv
5.5000
5.7500
6.0000
6.2s00
6.5000
6.?500
7.0000
7 .2500
7.5000
7.7500
8.0000
8.2500
8. s000
8. ?500
9.0000
9.2500
9.5000
9.7500

10.0000
10.2500
10.5000

58.00
58 .00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
f,O. UU

58 .00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
s8.00
58.00
f,b. UU

58 .00
)b. UU

5B .00
58.00
58 .00
s8.00
58.00
s8.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58 .00
qR n1

58.02

58.00
58 .00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58 .00
58.00
58 .00
58 .00
58.00
58.00
58.00
58.00
58.00
58,.00
58 .00
58.00
58 .00
s8.00
58.00
s8.00
58 .00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58 .01-
58 .01
58.02

58.00
58 .00
58.00
58 .00
58.00
58.00
58.00
58 .00
5B .00
58.00
5B.00
58.00
s8 .00
58.00
58 .00
58.00
58.00
58 .00
58.00
58 .00
58 .00
58.00
58 .00
58 .00
58.00
58.00
58.00
58 .00
58.00
58.00
58 .00
58.00
58 .00
58.00
58.00
58.00
58.00
58 .00
58-00
58 .00
58 .01-
)U. U1
58.02

58.00
58.00
58.00
58 .00
58.00
s8.00
58.00
5B-00
58.00
58.00
58.00
58.00
58.00
58 - 00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
f,d. UU

58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
s8.00
58.00
58 .00
58.00
58.00
58.00
58.00
58. Ol
58.01

58 .00
58.00
58.00
58.00
58.00
58 .00
58.00
58.00
58 .00
58.00
58.00
58.00
58.00
58 .00
58 .00
58.00
s8.00
58.00
f,d . UU

f,d . UU

58 .00
58.00
58.00
58.00
58.00
s8.00
58.00
58 .00
58.00
58.00
58 .00
58.00
58.00
58 .00
58 .00
58.00
58 .00
58.00
f,b. UU

5U. UU

f,U. UI
58.01_
a6.uz

S/N:02lc0162E1C4
PondPack ver. 9.0046

Timmane Crnrrn

Time: 4:11 Date: '7 /'7 /2005



Tr,pe.... Time-Elev paqe 4-A2
Name.... PC105 Tag: 1 Event: 1 yr
Fife.... R:\o0o - Tirnmons Group\22303\Pond\cal-c\Pond Pack\PPEA SITE INTERCONNECTED POND MODEL.PPW
Storm... TypeII 24hr Tag? I

TIME vs. ELEVATION (ft)

'I ame
hrs

Output Tj-me increment = .0500 hrs
Time on l-eft represents time for first value in each row.

10.7 500
r1.0000
11.2500
1"1.5000
l-1.7500
12.0000
t2.2500
12.5000
12.7500
13.0000
i_3.2500
13.5000
13.7500
14.0000
14.2500
14.5000
14 .7 500
15.0000
75.2500
15. 5000
1_5.7500
16.0000
16.2500
r_6.5000
16.7500
17.0000
L'7.2500
r-?.5000
17.7500
18.0000
18.2500
18.5000
18.7500
19.0000
19.2500
19. 5000
19.7500
20.0000
20.2500
20.5000
20.7500
21.0000
2L.2504
2l-. 5000

58.02
58 .04
58.06
58.08
58.14
58.41
59.03
59.39
59.55
59 .64
59 .'7 1.

59 .16
59.81
59.85
59.88
59.91
59.93
59.95
59. 98
59. 99
60.01
60.03
60.04
60.05
60.06
60.07
60.08
60 .09
50 . l-0
60.11
60.11_
60.12
60.12
60.13
60.13
OU. f J
60.13
50. t-4
DU.I{

60. 14
60.14
60.14
60.14
60.13

58.03
58.04
58.06
58 .09
58.16
58.52
59.l-3
59 .43
59.51
59 .66
59.72
59 .'7'r
59.82
59.85
59.88
59.91
59.94

59.98
60.00
60.02
60.03
60.04
60.05
60.06
60 .07
60.08
60.09
60.10
60.1L
60.11
60.L2
60.L2
OU.IJ

ou.l5
60.13
OU.IJ

60.14
60.14
60.14
60-14
bU.L4
60 . l_4

OU. AJ

58 .03
58 .04
58 .07
58.10
58 .20
58.65
59 .2r
59 .46
59.59
59 .6't
59.?3
59.78
59.82
59.86
59.89
59.92
59.94
59.96
59.98
60 .00
60.02
60.03
60.04
60 .06
60 .07
60.08
60.09
60.09
60.10
60.11
60.11
60.12
60.t2
OU.lJ
60.13
60.13
60.14
60.14
60.14
60.14
60.14
60.3.4
60.14
60.13

58.03
58.05
58 .07
58.11
58.25
58.79
59 .28
59.50
59 .6r
59 .68
59 .14
59.79
59.83
59.87
59.89
59 .92
59.95
59.91
59.99
60.01

60 .04
60. 05
60.06
60 .07
60.08
60.09
60. 10
60.10
60.11
60.12
60 .3.2
ou. \z
bU. IJ
OU. IJ
60.13
50.14
bu.lc

60.14
60.14
ou. ta
60.14
60.13

58.03
58.05
58.08
58.L2
58.32
58 .92
59.34
59.52
59.63
59.70
59.75
59.80

59.87
59.90
59.93
59.95
59 .97
59.99
60.01
60 .02
60.04
60.05
60.06
60.07
60.08
60.09
60 . l-0
60.l_0
60"11
60.L2
OU. IZ
60.l-3
60.l-3
60.13
50.13
60.14
60. t-4
60.14
60.14
60.14
60.14
60. l4
60.13

S/N: 021C01 62ELC4
PondPack Ver. 9.0045

rrtrutrwrrJ sruuP

Time: 4:l-1 PM Date: '7 /7 /2005



1T/pe.... Tc Ca1cs
! Narne.... SUBAREA DL

Page 2. 01

FiIe.... R:\000 - Timmons Group\22303\pond\calc\Pond Pack\PPEA SITE INTERCONNECTED POND MODEL.PPW

TIME OF CONCENTRATION CALCULATOR

Segment #l: Tc: User Defined

Segment #l Time: .3833 hrs

Totaf Tc: .3833 hrs

S/N: 021C01628)-C4
yonoEacK ver. y. uu4b

rf i mmnne .:r^rrn

Time: 4:11 PM Date: '7 /'7 /2005



r:ipe. ... Tc Cal-cs
Name.... SUBAREA D1

Page 2.02

FiIe.... R:\000 - Tinunons Group\22303\pond\calc\pond pack\ppEA SITE INTERCONNECTED POND MoDEt.PPli

'F. Fdrr:f i nne rrcad

---- 
rl-^r n^ti n^j

---- erCi ssrairEU

Tc = Value entered by user

Where: Tc = Time of concentration

S/N: 021C016281-C4
PondPack Ver. 9.0046

Timm^.< r:r^rrn
Time: 4:11 PM Date: 'l /'7 /20O5



Wpe. .. . Tc calcs paqe 2 .03
".ane.... SUBAREA D2

FiIe.... R:\000 - Timmons Group\22303\Pond\cat-c\pond pack\ppEA srTE TNTERCONNECTED poND MoDEL.ppli

TIME OE CONCENTRATION CALCULATOR

Segrment #l: Tc: User Defined

Segment #1 Tirne: 2.1300 hrs

Total" Tc: 2.1300 hrs

S/N:021C016281C4
PondPack Ver. 9.0046

Timm^ne cr^ri^

Time: 4:11^ PM Date: '7 /1 /2005



typ". .. . Tc Calcs
Name.... SUBAREA D2

Page 2.04

FilC.'.. R:\OOO - TiMTNONs Group\22303\Pond\caIc\Pond Pack\PPEA SITE INTERCONNECTED PoND MODEL.PPW

Tc Equations used. ..

=::= User Defined

Tc = Value entered by user

Where: Tc = Time of concentration

S/N: 021C016281cs
PondPack Ver. 9.0046

Ti mmnnq (lrarrn

Time: 4 :11 pM Date:. 1 /"7 /2005



FiIe.

Runoff CN-Area
SUBAREA D1

R:\000 - Timmons

Page 3 .01

GTOup\22303\Pond\ca]-c\Pond PacK\PPEA SITE INTERCONNECTED POND MODEL. PPW

Soil/Surf ace Descr.iption CN

lmpervious
Adjustment Adjusted
ZC ?UC CN

Shopping Center 96
Corununity Cofl-ege 86
High SchooI (soccer fiel-ds a roads) 88
Sports Compl-ex 88
State Roads & R/W 92
Forested Land 10
Existing Pond l-00
Utility Easement '15

Existing Church Site 90
Stadium Site 93
High School (assumed pre-dev condit 70
Existing residential development 71

14 .300
52.100

6. 600
31.800

4.500
4 1. 800

1 .200
6.400
2 .500

12 .600
16.800

3.300

tt., ? 96.00
86.00
88.00
88.00
92.00
70.00

100.00
75.00
90.00
93.00
70.00
't-t.00

COMPOSITE AREA & 83.04 (83)199.900WEIGHTED CN

tuFll /o/ a

S/N: 021C01628LC4
PondPack ver. 9.0046

Tuunons Group
Time: 4:11 PM Date:. '7 /'l /2005



FI{ftL RoI}TING-- D'STKT5I PftRK
w6sT PINDrfu TIMMONS GROUP

youR vrsroN AcHTEvED THRoucH ouRs. '
WORKSHEET FOR SCS HYDROLOGIC PARAMETERS

RUNOFF CURVE NUMBER

..tltcG^ oc,lS
@ e

Site Gonditions:
Existing
Proposed

Proiect: James Citv County PPEA Dam
X Subarea Number: D1

Off-Site Land Use:
X Existing

Proposed
Bv: M. Claud
Date: 31712005

Land Use or Zoning Area
(acres)

RCN RCN x
Area

On-Site Hiqh School (soccer fields & roads) 6.6 88 580.8

On-Site Communitv Colleqe 52.1 88 4584.8

Off-Site Shoppinq Center Ir.5 ( 14.3 96 1372.8

On-Site Forested Land 41.8 '7n 2926
On-Site Existinq Pond 7.2 100 720
Off-Site State Roads & RAA/ 4.5 92 414

On-Site Soorts Comolex 31.8 88 2798.4

On-Site Utilifu Easment 6.4 75 480
On-Site Stadium Site 12.6 88 1 108.8

Off-Site Existino Church Site 2.5 90 225
On-Site Hiqh School (assume pre-dev conditions) 16.8 70 1176

Off-Site Existinq residentialdevelopment 3.3 77 2U.1

TotalArea lffic-l 0.312 sq. mi
( 80.9 Hectares)

TIME OF CONCENTRATION

Weighted RCN = f832-l

ID Type of Ftow n Length
(f0

Slope
(fvft)

Area
(s0

Wet P

(ft)

Velocity
(fps)

Tc
(hrs)

',',QheetFlow.(:Pz=, ,3.5' in )r'' I , l,+
r.f

,,:-
i'i',i

'.i .

A Grass (long) 0.24 100 0.01 0.30

, 
'';,:;. 

. ..t I
T,1l-/3p00V-)

B Paved .,i.r'. '','i;
1 000 0.010 :i;:;;ai

1,*: r:
6 0.06

'^,: ,'l ,,i .l ,:tl'1;l;ti

.,,1
,j ii::\ l:;)::r;:::

i*lirii

c 0.09 5000 0.0 00 7.OO 0.20

.... I

:
i:i i

,.t .r: ;

TotalT" 0.55



TIMMONS GROUP
YOUR VISION ACHIEVED THROUGH OURS. O

IAIORKSHEET FOR SCS HYDROLOGIC PARAMETERS

RUNOFF CURVE NUMBER

TotalArea 1017.0 ac

ooooo-'- e --c

1.589 sq. mi Weishted RCN = l-E,0^8-l
( 411.6 Hectares)

TIME OF CONCENTRATION

Site Gonditions:
Existing
Prooosed

Proiect: James Citv Countv PPEA Dam
x Subarea Number: D2

Off-Site Land Use:
X Existing

Proposed
By: M. Claud
Date: 31812005

Land Use or Zoning Area
(acres)

RCN RCN x
Area

On-Site Residential- 1/2 acre lots 79.7 80 6376
On-Site Residential- 1/3 acre lots 804.5 81 65164.5
On-Site Forested Land 7 4.1 70 51 87

On-Site Existinq Pond 30.2 100 3020
On-Site State Roads & R/W 16.6 92 1527.2
On-Site Utilitv Easment 1 1.9 75 892.5

0
0

0
0
0
0

ID Type of Flow n Length
(f0

Slope
(fuft)

Area
(s0

Wet P

(ft)
Velocity

(fps)
Tc

(hrs)

Shpel F[ow (P25 ,3,$,i,;in.) ';,'i, ,. ,,, '.:,. I ,:', ',i :,:,:..: l, .: .i;-" li
A Grass (long) 0.24 150 0.013 0,37

;,'"i,i,;, 
-' ,; ,.1 , r , ;t.i Fig.a,.t,,1njp.s

,iii.f,i-#

B Paved 4950 0.0'13 2.3 0.60
'l : :'':..: ii

,," , :rt:;:}1::.:1::l

,t ,' j ' , I

i'.-'r': iriilrl::i . .,. ". ...1 ,.,,"t.t, . t [rL]Qepov1,
C 0.09 6500 0.0038 30 16 1.56 1.16

: .it, ::.:;'1"

t.'.t 
,- ,'' 

" 
::,

1,r' ,rrl .

lotal | . 2.13



,lzjlb File: R:\000,- Timmons Group\22303\pond\cafc\pond pack\ppEA SITE INTERCONNECTED POND MODEL.PPW
Nain Dir: R:\000 - Tinnons Group\22303\pond\calc\pond pack\

JOB TITLE

Project DaLe: -l /1 /2005
Prolect Engineer: Michael L. Claud, p.E.

Project Titl-e: Warhill Site Western pond (pC 105) Darn
Renovations
Pr^i a.f a^mmohf e .

This is the pond routing for the Warhil-l- Site Western pond (pC
105) Dam Renovations Pro'iect

S,/N: 021C01628IC4
PondPack Ver. 9.0046

Timm^na cr^rrn

Ti-me: 4:i-1, PM Date: 7 /7 /2005



r-Ll 
^ ^ctaurE ur uvltLcl!L5

SUBAREA

SUBAREA

SUBAREA

SUBAREA

S/N: 021C01628IC4
PondPack Ver. 9.0046

Table of Contents

MASTER SUMMARY ***** * ****************

TC CALCULATIONS *i*

Watershed. Master Network Sunnary 1.01

2 .0L

2.03

3.01.

3.02

Runoff CN-Area

Runoff CN-Area

Timmons Group
'rame; 4:1r

t******************+*** poND VoLUMES

PCl05. .... Vol: Elev-Area 5.01

PC118. .... Vol: El-ev-Area 5.02

* * * ** ** * * * * * * * * * ** * * oUTLET STRUCTURES * * * * ** *** * ** * * * * * * * * *

Time-Elev 4 .01

?[arhil]- Rd Out.. Outlet Input Data 6.01

DaLe: '7 /1 /2005



lhble of Contents .tr

Table of Contents (continued)

a^mn^ai fa P:f i hd aJurve . 5.05

S/N: 021C0162E1,C4 Timmons Group
PondPack ver. 9.0046 Time: 4:11 PM Date:'l/'l/2005



Type.... Master Network Sumnary
l{ame.... Watershed
Ei-l-e.... R:\000 - Tirunons Group\22303\pond\calc\pond

Page 1.01

PACK\PPEA SITE INTERCONNECTED POND MODEL.PPW

Network Storm Col-l-ection:

Total
Depth

Return Event i-n

MASTER DESIGN STORM SUMMARY

,Trmac ai f rr c^,rhf!J vvurrL

Kalnr a,L1
Type RNE ID

I
2

10
r00

2.8000
3.5000
5.5000
8.0000

Synthetic Curve
Synthetic Curve
Synthetic Curve
Synthetic Curve

Typerr 24hr
TypeII 24hx
TypeII 24br
TypeII 24hx

opeak
hrs

ICPM CALCULATION TOLERANCES

Target Convergence=
Max, Iterati_ons
ICPM Time Step
Output Time Step
ICPM Ending Tine

.000 cfs +/-
35 loops

.0500 hrs

.0500 hrs
150.0000 hrs

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

( *Node=Outfa.lf ,. +Node=Diversion; )
(Trun= f{yc Truncation: Blank=None; t=teft; R=Rt; LR=Left&Rt)

Node JD
Return

Tlpe Event
HYG Vol-
ac-ft Trun

Qpeak Max WSEL

cfs ft

Max
Pond Storage

ac-ft
*ouT 20
*our 20
*ouT 20
fouT 20

PC105
PCI_05
pal nc
PCl05

POND 1
POND 2
POND 10
POND 1OO

117 .791
l-73.418
348.7IL
545.141

2I.440
5o-'5?r-
60.455
YY. Jf,f,

19.2000
18.2000
15.7000
14.1500

12. 1 000
12.1000
12.1000
12.1000

45.80
/E.UO

306. 80
5r2.46

zf,u.lo
365.20
'712 .40

ll-55.82

.]CT
JCT
JCT
JCT

1
)

10
l-0 0

S/N: 02lco162ELC4
PondPack Ver. 9.0046

Tirunons Group
Time: 4: I1 PM Date: -l /7 /2Q05



\rr'pe. . .

Nane. . .

Fil-e. . .

Master Network Surnmary
Watershed
R: \000 - Timrnons croup\22303\Pond\catc\pond

ICPM CALCULATION TOLERANCES

Page 1,.02

Pack\PPEA SITE INTERCONNECTED POND MODEL.PPW

Target corrvergence:
Max. Iterations
ICPM Time Step
Output Time Step
ICPM Ending Time

.000 cfs +/-
35 loops

.0500 hrs

.0500 hrs
150.0000 hrs

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

( *Node=Outfall-; +Node=Diversion,. )
(Trun= HYG Truncation: Bfank=None; L=Left; R=Rt; LR:Left&Rt)

NOdE ID
Retu.rn

'f \rna Fi'6h I
HYG Vol
ac-ft Trun

nha:lz M:v
Yr e q,!

cfs

Max
WSEL Pond Storaqe

ft ac-ft
Opeak
hrs

|N)
PC10 5

Pc105
PC10 5

PC105

PC 1r- 8

Pc 1l- 8
PC 118
PC118

PC118
PC118
PC 118
Da1 1Q

SUBAREA D1
SUBAREA Dl
SUBAREA D1
SUBAREA D1

SUBAREA D2
SUBAREA D2
DUDH&A UZ

SUBAREA D2

OUT POND
OUT POND
OUT POND
OUT POND

POND
POND
POND
POND

OUT POND
OUT POND
OUT POND
OUT POND

AREA
AREA
AREA
AAEA

AREA
AREA
AREA
AREA

1

2

10
r-00

1

2

10
r.0 0

1

2

10
100

I

10
100

1

2

10
r-00

46.19
47 .00
49 .32
51.00

19.501
28.860
qQ ??q
97.430

l-17.959
173.660
349.r23
584.087

LL'?.'791
113.418
348.71r.
545.141

2L.440
30.954
60.455

98.457
144.800
290 .7 84

Ti hn^nc Cr^r1h

Time: 4 :11

19.9500
17.9000
r,2 . I000
12.6000

r-3.3500
13.3500
13.2000
13.1000

19.2000
18 .2000
t-5.7000
l-4.1500

12.1000
12.1000
12.1000
12.1000

13.3s00
13.3500
13.3000
13.1000

5 .6'7
10.90

103.38
280.35

JqC.IJ

5r-6.88
11,38.76
L959 .57

45.80
/o,uo

306.80
5L2 .46

250.16
5b>. zu
'712.40

r),i>.62

339 .67
5tu. rb

1038.36
a /Jd. f,l

145.620
zzY . I zq
309.050

60.r4 46.241
6r.a2 52.928
bz - Lo o5 . z6 !
63 .8 3 bllrr/ 81 .064

S/N: 021C01628IC4
PondPack Ver. 9.0046 DaEet 'l /'7 /2O05



Page 1 of I

Scott Thomas

Frorn: Scott Thomas

Sent: Tuesday, November 01, 2005 2:19 PM

To: Andrew Gould (andrew.gould@timmons.com); 'michael.claud@timmons.com'; 'Bill Richards'

Cc: Wayland Bass; Steven W. Hicks; Matthew Arcieri

Subject: Warhill PPEA: Revisions to Forebay & West Pond Dam

Our Division has reviewed two cut sheets as provided by Timmons at the Halloween Oct 31, 2005 Warhill PPEA
Standing Team meeting. The two submittals were as follows:

1) Revised Detailfor Paved Channel Upstream of Forebay (transmittaldated 10/31/05)
2) Revised Inlet Box Structure for the Western Pond Dam (email dated 10/28105)

Our Division has no comments on the transmittals as fonryarded; however, I thought I had made it clear at the
PPEA meeting of October 17 , 2005 that the process involved was to revise the applicable approved plan sheet(s)
and that these changes would not just be covered on asbuilts. lt is our intent to keep the approved plans as up to
date as possible, especially since the forebay and west pond darn are subject to other regulatory permits (ie.
wetland, dam safety, etc.) Based on my records, it would appear the following drawings need revised and two (2)
sets forwarded to Matt Arcieri, Planning for insertion into the approved plan set.

Forebay/Channel (per# 1 above): SheetsC3.0, C9.1 and C9.2from approved plan SP-57-05/SP-59-05.

West Pond Dam (per # 2 above): Sheets C-1.5 and C-1.6 from approved plan SP-82-05.

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

tInt2005
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Andrew Gould

From: Mike Claud

Sent: Friday, October 28,2005 8:06 AM

To: rnice@gniceandsons.com

Cc: Andrew Gould

Subject: Warhill Site Western Pond Dam

Aftach ments : Revised I nl et Structu re 1 0 -28-2005. pdf

Ray,

Attached is a file containing 3 drawings for the revised inlet box structure. We have moved the box back into the
slope 6 as you requested. We are proposing to construct wingwalls off of the box culvert head wall to contain the
slopes around the inlet box. The box culvert is now shown as 34 feet. Please review and let me know if you have
any questions or concerns. lf you are satisfied with this revision, we will submit the changes to the County for their
approval.

thanks,

Michael L. Claud, P.E.

Hr'.-.Pff-F"T*HP"*,*
1001 Boulders Parkway, Suite 300
Richrnond, Virginia 23225
Phone: (8M) 200-6413
Fax: (804) 560-1438
Email:mr_ke_.d_aud@t_iulo.oas,p_o_m

Web: www.timmons.com

10t3t/200s
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TIMMONS GROUP
YOUR VISION ACHIFYED THRAUGH OUR5.

f#t%#",ryW

trnf,@rvANSD)unf,
TO:
FROM:
DATE:
RE:

Andrew Gould, P.E
Mike Hall, P.E.
August 25,20A5
District Park West Pond Dam (PC 10S), James City County Warhill Tract

4$*J

As requestod, I have taken a look at the back slope of the westernpond dam and modeled
ttre stabilify of the slope under rapid drawdown conditions. The way I have approached
this problem is as follows:

I' The water levels measured in the trvo boringsthat were drilled through the crest of
the dam was assumed to correspond to the upper se€,page line when the water level
behind the dam was at EL. 58.20 (normal WSE).

2. Then, a similar seepage line was projected upward to correspond to what might
occur when the water behind the dam is at EL. 63.81 (100-year WSE). It was this
water level that was assumed in the rapid drawdown model. This is likely a
conservative assumption, because the drawdown, while assumed to be
instantaneous, will take some time, and the soil may drain almost as quickly.

3. Two soil types were modeled. Soil above EL. 50 was modeled as an SM (g:28o
and c:0) and the soil below EL. 50 was modeled as an SIWSC (g:28" and c=50
psf). Below EL. 40, a third soil type (another sM) could have been assumed;
however, the failure surface does not seem to reach that layer, so it was ignored.

A graph of the results is provided on the following page.

The factor of safety seems to be about 1.1. Although close to unity, I'm not too concemed,
mainly because I have made what I consider to be conservative assumptions.

Based on a very good reference (Geosynthetic Design & Conskuction Guidelines, FHWA,
March 1995), the geotextile (Mirafi 140N Filta Fabric) proposed for the toe drains should
satisfu a couple of conditions:

1. Retention Criterion (for steady state flow, which we almost surely will have):
AOS S (B)*(Des,oiD



where: AoS: Apparent opening size of the fabric (0.212mm forMirafi l40N), and B
ranges from 0.5 to 2.0 and is a function of the uniformity coefficient C, of the soil being
retained

2. Clogging Resistance Criterion (For Cu > 3):
AOS > (3)*(Drs,ol)

If Cu S 3, select a geotextile with the maximum AOS value from the equation grve,lr for
Retention Criterion. There are some other qualifiers that this reference gives with respect
to clogging resistance, when clogging is a possibility.

What needs to be kept in mind, and this reference discusses this issue, is that the level of
severity (or criticality) of the application neds to be kept in mind. In other words, if fabric
is not well suited for the conditions, and it fails (say it clogs), is it a big problern? I tend to
think the answ€f, to that question in this case is probably *no."
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Figure 1
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James GIty County, Wrginia
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From: Scott Thomas

Tuesday, August 02,2005 3:28 PM

'Andrew Gould'

Wayland Bass

Sent:

To:

Cc:

I believe this shows that the West Pond PC 105 design willcomply with the County's stream channel protection
requirements. The weir slot gives variable drawdown based on head. lf a 1-year storm hits and fills to the level
shown by design WSEL's, the first foot or so drawdown will occurring in about Set€hours and the next foot of
drawdown will take about 75 hours untilthe pond level is back to permanent Rool. \ g5

Scott J, Thomas, P.E.
James City County
Environmental Divis ion

Scott Thomas

'/h,/
Subject: RE: draw down calcs for District Park west dam 5tl

----Original Message-----
From : And rew Gou ld fma ilto :Andrew.Gou ld@tim mons.com]
Sent: Tuesday, August 02, 2005 2:48 PM
To: Scott Thomas
Cc: Mike Claud
Subject: draw down calcs for District Park west dam
Importance: High

Scott - As we discussed, here is the draw down routing for the west dam outlet structure. I have marked
the time of the peak 1 year WSE and then 48 hours after the peak.

Please review and let me know if this is acceptable to you.

We will be resubmitting revised plans and calcs addressing all other comments on Monday.

Thanks for your help with this.

Drew

TIMMONS GROUP
YOUR VISION ACHIEVID THROUGH OURS.

Drew Gould, P.E,
1001 Boulders Parkway
Suite 300
Richmond, VA 23225
Tel: 804.2OO.64L2
Fax: 804.560.1438
Cell: 804.334.9284
E-mail : andrew.gould@timmons.com
www.timmons.com
----Original Message-----
From: timmons fmailto:dt-canon@timmons.com]
Sent: Tuesday, August 02, 2005 2:46 PM
To: Andrew Gould
Subject: Attached Image
Impoftance: High

8/2t2005
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Scott Thomas

Andrew Gould [Andrew.Gould@timmons. com]

Tuesday, August 02,2005 2:48 PM

Scott Thomas

Mike Claud

Subject: draw down calcs for District park west dam

lmportance: High

Scott - As we discussed, here is the draw down routing for the west dam outlet structure. I have marked the time
of the peak 1 year WSE and then 48 hours after the peak.

Please review and let me know if this is acceptable to you.

We will be resubmitting revised plans and calcs addressing all other comments on Monday.

Thanks for your help with this.

Drew

From:

Sent:

To:

Gc:

TIMMONS GROUP
YOUR VISION ACHIEVEO ThROUGH OURS,

Drew Gould, P.E,
1001 Boulders Parkway
Suite 300
Richmond, VA 23225
Tel: 804,200.6412
Fax: 804.560,1438
Cell: 804.334.9281
E-mail : andrew.gould@timmons.com
www,timmons.com
----Original Message-----
From : tim mons [ma ilto :dt-canon @tim mons.com]
Sent: Tuesday, August 02,2005 2:46 PM
To: Andrew Gould
Subject: Attached Image
Impoftance: High
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Type..,, tfune-Elev page 4.01Name.... pcL05 Tag: 1 Event: 1 yrFi1e.... R:\000 - Ti-smons eroup\22303\Pond\calc\pond pack\ppEA srTE TNTERCoNNECTED p9ND MODEL.ppl{Storm... TlpeII Z4hr Tag: 1

TIME vs. ELSVATTON (ft)
Time
hrs

Output Tine increment - .0500 hrs
TiBe oh left represents time for first vafue in each ron.

.0000

.2500

.5000

.7500
1.0000
1 .2500
1. s000
1,7500
2.0000
2.2500
2.5000
2 .7500
3.0000
3.2500
3.5000
3,7500
4.0000
4 -2500
4t.5000
rt.7500
5.0000
5. 2500
5,5000
5.7500
5. 0000
5.2500
6. 5000
5. ?500
?.0000
7 .2500
7.5000
?.7500
8. 0000
8.2500
8. s000
8.7500
9. 0000
9.2500
9.5000
9.7500

10.0000
l-0 .2500
10 .5000

58.00
58 .00
58.00
58.00
58.O0
58.00
58. 00
58.00
58.00
58.00
58,00
58.00
58.00
58,00
58.O0
s8.00
58-00
58. O0
58.00
58.00
58,00
58.O0
58-O0
58 .00
58 .00
58 .00
58.00
58.00
58.00
58.00
58 .00
58.00
58.00
58.00
58.00
58 .00
58.00
58.00
58.00
58.00
58 .00
58 .01
58.02

58.00
58,00
58.00
58.00
58.00
58 .00
58,00
58,00
58.O0
58,00
58.00
58, O0
58-00
s8.00
58 .00
58 .00
58,00
58 .00
58. OO

58.00
58.00
58.00
58, 00
58.00
58.00
58.00
58. OO

58.00
58.00
58.00
58.00
58.00
58.00
58:00
58.00
58 .00
58 .00
58. 00
58.00
58.00
58. 0X
.58. 01
58.02

58.00
58.00
58,00
58 .00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58. O0
58.O0
58 .00
58 .00
58. O0
58.00
58.00
58.00
58. O0
58.00
58. 00
58.00
58 .00
58.00
58 .00
58 .00
58.O0
58.00
58 .00
58.00
58. OO

58.00
58.00
58.'00
58 .00
58. O0
58,00
58.O0
58.01
58,01
58.02

58.00
58.00
58 .00
58.00
58.00
58.00
58.00
58 .00
58 .00
58.00
58 .00
58 .00
58.00
58.00
58.00
s8 .00
58.00
58.00
s8.00
58 .00
58 .00
58 .00
58 .00
58.00
58 .00
58.00
58 ,00
58 .00
58.00
58.00
58.00
58 .00
58,00
58.00
58.00
58.00
58.00
58. 00
58.00
58.00
58.01
58 .01
58.02

58. 00
58,00
58.00
58.00
58. 00
58,00
58,00
58. OO

58. 00
s8.00
58.00
58,00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58.00
58,00
58.00
58.00
58,00
58.00
58.00
58.00
58, 00
58.00
s8.00
58.00
58.00
58.00
58-00
58.00
58.00
s8.00
58. 00
s8,00
58.00
58.01
58. O1
58.02

S,/N: 021C016281C4
PondPack Ver. 9.0045

Tirulons Group
Tj.me3 4:11 pM Datei 7 /7 /2OO5



?ype.... Time-ELev page 4.02NaEe.... pC105 Tag: 1 Event: 1 y!File.... R:\000 - Tinmons Group\22303\Pond\caLc\pond pack\ppEA srTE TNTERCoNNECTED poND MODE!-pH{
SEorm., - Typerl 24}l'x Tag: I

Titoe I

hrs I

TII.IE vs. EIEVATIoN (ft)

Output Time iDcrement = ,0500 hrsTine on left repre6ent6 tlme for f,irst vaLue in each row.

10. 7500
11.0000
11.2500
11.5000
11.7500
r.2,0000
t2.2500
12.5000
1.2.7500
13.0000
13.2500
13. 5000
13. ?500
14.0000
1 4 .2500
x { .5000
1r1.7500
15. 0000
15 .2s00
15.5000
15.7500
16. O000
16,2500
16. s000
16.7500
17 .0000
17.2500
17.-5000
1?, 7500
18.0000
18.2500
18.5000
18. ?500
19,O000
19 ,2500
19.5000
19, ?500
20. 0000
20.2500
20.5000
20.7500
21. 0000

58.02
58.04
58.05
58,08
58.1{
58.41
59.03
59.39
59. s5
59.64
59. 71
59.76
59.81
s9.85
s9. 88
59. 91
59.93
59.95
59.98
59. 99
60.01
50. 03
50. 04
60. 05
60 .06
60 ,07
50.08
60-09
60.10
60.11
50.11
60.t2
60.!2
60.13
50.13
60.13
60.13
60.14
60. 14
60.14
60,14
60.14
50 ,14
50,13

58 .03
58.04
58 .06
58.09
58,16
58.52
qq 1?
59.43
59.5?
59.56
59.72
59.77
s9. 82
59.85
59.88
59.91
59. 94
59,96
59. 98
60.00
60,o2
60,03
50.04
60 .05
60 ,05
50,07
60.08
50 .09
60.10
60. 11
60.11
60.12
60. 12
50.13
60 .13
60. 13
50.13
60 .14
60. 14
60.14
50.14
60. 14
60.14
60. 13

58 .03
58.04
58 .07
s8. 10
58.20
58. 65
s9.21
59.46
59.59
59.57
59.73
59.78
59.82
59.86
59.89
59,92
59.94
59.96
s9.98
60 .00
60.o2
50. 03
50-04
50 .06
60.0?
50.08
50. 09
60 .09
50.10
50.11
50.11
50.12
50.!2
60.13
60.13
60 .13
60. 1{
60.14
60 -L4
60.14
60.14
60.14
60,14
50. 13

58.03
58.05
58,07
58,11
58.25
qe 7q
59.28
59. 50
59. 61
59.58
59.74
qq ?q

59.83
59.87
59. 89
59 -92
59.9s
59.97
cq oq
60 .01
60.o2
50 .011
60,05
50.06
60 .0?
60.08
60. 09
60, 10
60.10
60.11
60.L2
60.L2
50.!2
50.13
60. 13
60.13
60.14
50.t4
60. 14
60. 1{
60.14
60.r4
50. 14
60. 13

58.03
58.05
58.00
58.12
58.32
58,92
59.34
59. 52
59. 63
59 -10
59. 75
59.80
59,84
59,8?
59.90
59.93
59.95
59.97

'qa oo

60.01
60.02
60.04
60.05
60 .05
60.07
50. 08
50.09
60.10
60.10
50. 11
60.L2.
50,\2
60.13
60. 13
60-13
50.13
60.14
50.14
60.14 .-, Y
5o.1ft Cttlw-^r9'

- I -7I tl -
V

.5000

S/N:021C016281c4
PoadPack vet, 9.0040

Timons c.roup
Tlme3 4:11 Pl- Dater 7 /7 lz00s



gile-... R:\000
stolm, -, TlPerr

rime Ihrs I

Tag: 1
Page 4,03

Event: L yr
- Timmons Group\22303\pond\calc\pond pack\ppEA SITE INTEBCONNECTED poND MODEL.pptt24ht Tag; I

TIME vs, EIJEVATION (ft)

Output Time increment = .0500 hrs
Tl-me oD .Left repregents time for first yalue in each row.

2t .7 500
22.0000
22.2500
22.5000
22.7500
23.O000
23.2500
23.5000
23,7500
2A . O000
24.2500
24,5000
24. ?500
25.0000
25.2500
25,5000
25.7500
26.0000
26.2500
26.5000
26 ,7 sOO
2?.0000
21.2SOO
2?.5000
27.7500
28.0000
28.2500
28.5000
28 .7 500
29. 0000
29.2500
29.5000
29.7 500
30. 0000
30. 2500
30. 5000
30. ?500
31.0000
31. 2500
31. 5000
31 . ?500
32.0000
32. 2s00
32,5000

60. 13
60.13
50.13
50. 13
60, 13
60.13
60. L3
60.13
50.r2
50.L2
60.L2
50. 11
60.09
50.08
50.05
60, 05
60,03
60.o2
60. 00
59. 99
59. 9?
59. 96
59. 95
59. 93
59.92
59. 90
59.89
59.88
59.86
59.85
59.84
59.82
59. 81
59.80
59. ?9
5g. zz
59.7 6
59. ?5
59.74
59.72
59 .71
59.?0
59.69
59,68

60.13
50.13
60.13
60.13
60. 13
60.13
60.13
60 .13
60.t2
60.L2
60 -L2
60. 10
50.09
60 .07
60.06
50 .04
50 .03
60.o2
60 .00
59.99
59.97
59,96
59.94
59.93
59.92
s9.90
59.89
59.87
59.86
59.85
59.83
59. 82
59.81
s9.80
59 .78
59.77
59.76
s9.75
59.73
59.72
59. ?1
s9. 70
59, 69
59. 67

50.13
60.13
50.13
60.13

.50 . 13
60. x3
60.13
60.13
60.t2
60.12
60.11
50.10
60.09
60.07
50.06
50 .04
60.03
50,0r-
50.00
59.98
59,97
59. 9s
59.94
59.93
59.91
59.90
59.89
59.8?
59.86
59.85
59.83
59 .82
59,81
59.79
59,?8
59.71
59,76
59 .14
59.73
59.12
s9.?1
59.70
59,68
s9,57

60.13
OU. IJ
50. 13
60.13
50. 13
bu. LJ
60.13
60.t2
60.L2
60.L2
60.11
50.10
50,08
60.07
50.05
60. 04
64.02
50.01
59. 99
59. 98
59.91
(o qq

59. 94
59.92
qo ol
59.90
59.88
59.87
59,86
59.84
59.83
59.A2
59. 80
59.79
59.78
59.77
59.?5
59.74
59 .73
59.72
59 .71
59.69
59. 68
59.67

50. 13
60.13
60. 13
60. 13
60. 13
60.13
60.13
60.L2
64.L2
60.!2
50.11
60-10
60.08
60.07
60.05
50.04
60.o2
60. 01
59-99
59. 98
qo aa
59,9s
59. 94
59.92
59. 91
59. 89
59. 88
59.87
59.85
59. 84
59. 83
59.81
s9.80
59. ?9
59.78
59.76
qo 7q
59.74
59.73
59.7r
59 .70
59.69
59. 68
59. 6?

S/E: O21COI62EIC4
.PondPack ver. 9,0046

fi&nrons Group
Time: 4:11 Date2 7/7/2OO5



Type,... Time-Elev page q,0{
Nase.... Pc105 Tag: 1 Event: 1 yr
rile.'.. R:\000 - Tinmons Group\22303\Pond\calc\pond pack\pPEA srTE TNTERCoNNEC1ED poND uoDEr,.ppr|
Storm,.. TlpeII 24hr ?ag: 1

Time I
hrs I

32 .7500
33.0000
33 .2500
33 - 5000
33.7500
34.0000
34 .2500
34.5000
3rt .7500
35.0000
35 - 2500
35. 5000
35 .7 500
36.0000
36 .2500
36.5000
3 6. ?500
3?.0000
37.2500
3? . s000
3?. ?500
38.0000
38.2500
38.5000
38 .7500
39.0000
39.2500
39.5000
39.7500
40. 0000
40.2500
40 .5000
40.7500
41 .0000
41 .25 00
41 .5000
41 .7500
rt2.0000
42.2500
I12.5000
42.7500
43.0000
43 .2500
{3 .5000

s/N: 021C016281c4
PondPack Ver. 9.0046

Titurons Group
Til![e:4:11 PM

TIME vs. ELEVATION (ft)

Output Time incree€nt = .0500 hrs
TiDe on Left represeDts tine for first value ln each row.

59.67
59.65
59.64
59.63
59 .62
59.61
s9. 60
59.59
59.58
59.57
59, 55
59.s4
59. 53
39.52
59.51
s9. 50
59.49
59.48
59. 47
59. 46
59.45
59 .44
59.4t1
59.43
59.42
59. '1159.40
59.39
59. 38
59.37
59 .36
59.35
5 9.31t
59.34
59. 33
5 9.32
59 .31
59 .30
59.29
59.29
59,28
59.27
59.26
59.25

59. 66
59.65
59. 54
59. 63
59.62
59.61
59.60
59. s8
59. s7
59 .56
59.55
59.54
59.53
59.52
59.51
59 .50
59.49
59. 48
59.47
59.{5
59.45
59.44
59.43
59.42
59.41-
59.41
59. d0
59.39
59.38
s9.3?
s9.36
59.35
59. 34
59 .33
59.33
59. 32
59.31
59.30
59 .29
59 .28
59 .28
59.27
59.26
59.25

59.66
59.65
59.64
s9.63
59.62
59,60
59.59
59.58
59.57
59. 56
qo <<

59.54
59.53
59. s2
qQ ql

s9.50
59,49
59.48
59.47
59,4 6
59.45
59.44
59.43
59.42
59 ,41
59.!10
59.39
59.3 9
59.3 8
59,37
s9.36
59.35
59.34
59.33
59.32
s9.32
59 ,31
59 ,30
s9.29
59 _28
59.21
59.27
59.26
59.25

59.66
qo r<
59.64
59.62
qa 61

59_60
59.59
59.58
RO q"

Jv.9b
59.55
59.54

59.52
59.51
59.50
59.49
59.48
59.47
59.46
59.45
59.44
59.43
59.42
59 .4t
59.40
59.39
59.38
59 .3?
s9.3?
59.36
59.35
59.34
59 .33
59 .32
59. 31
59.31
59. 30
59.29
59.28
59.21
59,27
59,26
59.25

59.66
59 .64
59.63
59.62
59 .6L
59-50
59.59
59.58
59.57
59.56
59.55
59. 54

59.52
59. 51
59. 50
59.49
59.48
59. 47
59. 45
59. 4s
59 .44
59-43
59.42
59. 41
59.40
EO ?O

59. 38
59.37
59. 36
59.36
59. 35
59. 34
59.33
59.32
59. 31
59.30
59.30
59.29
59.28
59.27
59.26
s9.26
59-25

Datez 7/7/2005



Type.... Time-Elev page 11,05Nan€..,. pc105 Tag: 1 Event: I y!File..., R:\000 - Tl.rmons Group\22303\pold\caLc\pond pack\ppEA SITE INTERC0NNECTED poND MODEL.pplilStorm.., TlpeII 24bt Tag: 1

TIME vs, ELEVATION (ft)
Tj-!e I Output Tiee increment.= ,0500 hrshrs I fime on reft repEesents tlne for f,ilst value in each row.---------l

I

I

I

I

{3 .7 500
114 . 0000
44,2500
114.5000
44. ?500
{s.0000
rr5.2500
45 .5000
lt5, ?500
46. OO00
it5. 2500
Ir6.5000
46. ?500
4?. 0000
47 .2500
47.5000
47.7500
48.0000
48.2500
48.5000
48.7500
49. 0000
49.2500
49.5000
4 9. 7500
50.0000
50. 2500
50 .5000
50. 7500
51. 0000
51. 2500
51,5000
51. ?500
52.0000
52,2500
52.5000
52. ?500
53. 0000
53.2500
53.5000
53.7500
54, 0000
54.2500
5{.5000

59.25
59,24
59.23
59.22
59.22
59,2L
59.20
59.L9
59.19
59,18
59.t7
59,17
59. 16
59.15
59.14
59.1.4
59. 13
59.L2
59.12
59.11
59.10
59.10
59.09
59.09
s9. 08
59. 07
59.07
59.06
s9.06
59.05
59.0!t
59.04
59. 03
59.03
s9,02
59.01
59.01
59.00
59.00
58.99
58.99
58.98
58.98
58.97

59,25
59.24
59,23
59 -22
59.21
59.21
59,20
59.19
59,19
59.18
<o 1?

59.15
59.16
59,15
59.14
59.14
59.13
s9.t2
59.L2
59.11
59.10
59.10
59.09
59.08
59.08
59.07
59. 07
59 .06
59,0s
59.05
59.01t
59 .04
59.03
59.02
59. 02
59. 01
59. 01
59. 00
59.00
58.99
58.99
s8 .98
58,97
58.9?

59.24
59.2{
59.23
59.22
59.2L
59.21
59.20
59.19
59.18
59,18
59.1?
59.16
59.16
59.15
59.14
59- 14
59.13
59.12
59,12
59.1.1
59. r0
59.10
59. 09
59.08
59 .08
59. 07
59,06
59. 06
59.05
59.05
59. 04
59.03
59.03
59.02
59,02
59.01
59.01
59 .00
59 .00
58.99
58.98
58.98
58.9?
58,97

59.24
59.23
59-23
59.22
59 -2L
59.20
59.24
qq 1q

59 .18
59. 18
59. 17
59.16
59.1s
59. 1s
59,14
59.13
59. 13
59.72
59.1X
59.11
59,10
59.09
59.09
59.08
59,08
59. 07
59.06
59.06
59, 05
59.05
59. 04
59. 03
59.03
59.02
59.O2
59.01
59.01
59.00
58. 99
58.99
58.98
58.98
59.97
58. 97

59.24
59.23
59.23
59.22
59.2r
59.2A
59.20
59.L9
59.18
59.17
59.L7
59.16
59. 15
59. 1s
59.14
59. 13
59.t3
59.12
59.11
59. 11
59-10
59. 09
59.09
59.08
59 .07
59. 07
59 .06
59.06
59.05
59 .0€
59 .04
59.03
59.03
59.02
59.O2
59 .01
59 . 00.
s9.00
58.99
58.99
58.98
58,98
58.97
58.97

s/N: 021C016281c4
PoadPack Ver. 9.0046

Ti-E[ons Group
Timel 4:11 Datet 7/1/20Os



-'' iittrt TransmittalTIMMONS GROUP
YOUR VISION ACHIEVED THROI,'GH OURs.

To:
Scott Thomas P. E.
James City County
Environmental Division
101 Mounts Bay Road
Williamsburg, Virginia 23 187'87 84

Here is the information you requested
built plans. Please let me know if you

thanks, Mike

Copy to:

for the Warhill Site storm trunk sewer and pond forebay as-
need any additional information.

Michael L. Claud, P.E.
Phone: (804)200-6413

Date: March29,

Job No.: 22303

Regarding:Warhill Site Storm Trunk Sewer and Pond Forebay As-built Plans

We are sending you the following items: I Attached I Under separate cover via

n Shop Drawings n Prints

n Copyofletter n Chanl
n Prints X plans

n Change order X otherOther Certifi cation form

This information is transmitted as checked below:

n For Approval n Approved as submitted

X Foryouruse n Approvedasnoted

X As requested tr Returned for corrections

n Forreview/comment f Other

t] Prints retumed after loan to us

Remarks:
Scott.

n
u
!
T

Sets of as-built plans

Mylar set of as-built plans

Ifenclosures are not as noted, please notify us at once

Signed:

RECEIVED

lj,\t 3 0 i:i?

tr Specifications

Resubmit copies for approval

Submit copies for distribution

Return corrected prints

for bids due
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WARHILL PPEA FIELD INSPECTION REPORTS

Note:

These are daily inspection log reports from the Counffs consultant

(Timmons Group) for the storm trunk line under County Plan No. SP-

143-05 and for the District Park West Pond Dam and Forebay (PC1051.

Dates are from July 25, 2m5 to January 31, 2006.



JCC/WARHTLL SrrE ROADWAYS & TMPROVEMENTS

WARHILL PPEA

STORM TRUNK LINE & FOREBAY SP.57.05
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James City County, Virginia
Environmen tal Division

Sto'rmwater Management / BMp Facilities

(Note: fn aceordance with the requiremeyts o{the Chesapeahe Balt Presemotion Ordinance, Clrypter
23r Seclion 23-10(1), BMP's shall be destgtted and constructed tn oceordanee i,lth the nonial enhttedJ: f Cry 9"ff! Guidelinesfor De$gt- anit Construc,tion of Stontrnou, Uo""gii;;;;W';-T-':
Eroelon and sediment conbolpolicy and approved plans g""irolly rcqaire tha itn" 

"onpWoo 
ofthe

Prdea ondnpr l2relcase.of sureg, an aosiuilt"planpre.Tryred hy a reggr$ed no1astlonot -
Engineer or Certified Land Sumeyor must be provided fir ite aronry fu"^ nr ie iii*tinclading anqBest-Management Pradice (BMP)facilttb. In addition,io, fnipnAffi iilvotving
the constrac{ron of an impounding structarc or dam embanknenl ccrtiji<atbn is requfred by a : 

t

Professional Engineer wh:o has inspeaed the structure during ta 
"oosi*"don 

Cumenty tiiro o*
ovef 20 nater quality We BMP\ accepted by the County. ) :

Secdon I - Site Informadon:

ProirtNare:
StructrclBMP Name:
Projcct Location: '

BMPLocation:
CountyPlanNo.: S? - H3 -os
hojectT;rpe ClResidential

OCommsrcial
B Institutional
CJPublic
O Other

Tax MaplPbrccl No.:
BMP ID Code (ifknorm):
?A\tngDistrict:
Land Use:
Site Area (sf or acres):

OBusiness
O Office
OIndusfrhl
ORoadnrqr

588.2t
n'ief Descriptiooof Stormwater ManagementlBMp Facility:

NearestVisible Landmark to SWIvIIBMP Facility

NearestVerticd Grormd Contol ( ifknoum ):g JCC Geodctic Ground Control B ttSGS O Temporary O&bitary
Sbtion Numbcr orName:
Datum or Reference Elevation:
Control Dasctiption:
Coutrol Location from Subject Facilitlr:

Page I of 16
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Monstuction Meeri'g lleld for Construction of SWIvllBMp Facility: OYes ONo OUnknown
,dpplox. C"onstnrction Start Date for SWtvIlBMp Facility:
FacilityMonitored by couaty Rcprescntativc dtring coo"t 

"tio", OYes ONo Ounknovm
Namc of Site Work Contractor Who C,onstircted Facility: Crrztrs r

Name of Profcssional Firm who RoutinelyMonitored constuctionlT
DaE of Completion for SWMBMp Facility:
Date of Rccord Drawing/Constnrotion C,ertificatioa Submittat

( Nou: Record Drawing and Construction Certlficaions ore requiredwithk thtrty (30) days of the
eomplaion ofStormwaterManagement and/or BMPfacitity construdion RecordDim,tngp and
Corctracfion Certifications mwt be raiewed ana opproved by the,Iames City Coanty Environmcntal
Divistbn prior toftnal acceprance and bond or sureV, releose )
Secdo,n.9 i Oqmer./ Dedgner / Contrrctor Informedon:

OrmcrlDeveloper: (Note: Site Ownq or Applicant responsiblefor developmant ofthe prcject)

Design Professional: ( I{ote: Profanional Enghe* or caiified l-ond sunvyor ruponsiblefor the dzsigm od
prqaration ofplans and specifrcctionsfor the Stornwate Monganatt t n*tpfrAy )
FirmName: Trl
MailingAddrress:

BusincssPhonc: fu-{ ^ Zog. Zsco
Fax: ffSrJ- ilf.1l- io/La -
Responsible Plan Preparer:
Tifle:
PlanNamc:
Firm's ProjectNo.
PlanDate:

BMP Contactor:

Sheet No.'s Applicable to SIilld/BMp Facility: 

-(Note: Stte Work&ntractor directly responsibtefor of the Stormtata
Mungenent / BMP facility)

BusincssPhone: 8gl - ftB-q83
Fari:6atl-fttg-
Contact Person: I^ldl 4srzls
SiteForemanlsupervisor:_ -l
Specialty Subcontractom & Purpose (for BMp C,onshuction Onty),

Page 2 of 16



Secdon 4 - Professional Certlfi cedons:

Ccrdfying Profcssiomls : ( Note: A Registered Prcfessiongt Engineer or &nffed l^and &tncyor is responsible forprqaration of a Ruord Drawing, sometimes refrre.d to as an As-Butltp@for the
drainege rystemfor the proje.ct including any Stormwatt ManagaaqttBMP Factlittes.
A Re_gistad Profasional Engineer is responsible.for the hrpection, monttorhg and
certtfuatioa of Sarnnwtq ManagenottT AUpfapttittes a*i"g iu a nsnctioi. )

Record Drawins end Construction Cerfflications for Stormweter Menrsement/BIl& Fecllidcs

RecoId Drawins Cerff liceff on ConsFuclioF Cerdlicefloq

Fa*_

Naryi
Tifle:

Sigafrne:
Datet

I hcrcby ce@ to &e best ofny knowledge
. and belicf tbat this rccord drawiag |tpresenb the actual
coadition of &e Storrn*ztcr Management / BMP
fadlity. Thcfacilityappear,sloconformwiththe :

of the approld de.ign plan, specifications
and stormwater manageNncNrtplan, cxcept as gecitically
noted.

( Seal )

Virginia Registcred hofessional Bugineer
or Certificd Land Surveyor

Signanre:
Date:

I hcreby certi$ to.&o best,ofmyknowledge
and belief that rhis StormnahlfaaagancnttgMp
facility was monitored and consttrcted in
accordance with the provisions of the approved
design plan, spccifications and stornwater
manageNncnt plan,'rxccpt as specifically
noted.

Virginia Regtstered
professional F.nginea

FirmName: Tll*Mcrlr

Bnsincss Phone2, *q - 2os- 6ffi

F*'"oI
'S&-cl=tA{U drsw.rnrurm

fld. tuS05bi

Fagc 3 of f6
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Monstlction Meeting - Provides an opportunitytorevie$, SWM/BI\dP frciliry co1s6uctio4
maintenancc and operation plans and address any Erestions regarding construction and/or
monitoring of the structure. The design engineer, ccrtiryingprofcssionats lif aifercng,
Owncr/Applicang Contractor and Cormty representativ{t ate cncouragcd to atard rhe
preconstruction mceting. Advanccd notice to the Envir,onm€ntat Diyi$ion is requed" Usuatry,
this rcgircmart can be met simultaneousty with Erosion and Sediment Controfpreconsrlbtion-
pscritgs hcld for the project.

A tully coryleted s roRMwATEn MANAoE ME NT / Bltrp FAcil.rrBS, RE cow
DRAWING snd CONSITRACffiON CERTIFICATION FOnn ana nSCOnO DvAHINC
CEECXZIST- All applicable sections shall be coryleted in &eir mtirety aod ccrtificatiou
stat€'tnents signed and sealed by the registered professional rcryonsible for individual record
drawi4g and/or construction certification.

The Record Drawing shall be prepared by a Registered kofessional Engrlccr or Ccr-tifid Land
Surveyor for the drainage system of the project including any Bcst Managcmcnt hacticcs.

Construction Certification- Constnrction of Stormwater Managcment / BMp facilities which
contain iryoudocnts' sn$ankmcn8 and related eagineercd qpputcaanccsincluding srbgrade
preparation, coryacted soilg stuctural fills, lins$, geos)rnthdcs, filt€f,s, sc€page 

"o,n:too|,s,-cutoffs, toe draing hydraulic flow control stmctures, etc. shall be visually ohscried ana dnitorca
by a Registaed Professional Enginecr or his/hcry authorizcd represcntative. The Engirer mrst
c€rti& that the struchrre, em|ankmcnt and associated appurtcnanccs wene built in aicordaoce with
the approved desigB plan, specifications and stomrwater managemcntplan aud standad agcqpted
constnrction practice and shall submit a written certification 

"o6lot 
ari*irgs b thc Eovironmcotal

Division as required. 
_Soil 

and coryaction.test reports, soncretc test rcporb, inspcction rcportq
logs and otherrequired constnrction material or installation documcntation tnay bc tcquda Ufttc
Enrdronmental Division to substantiate the certification, if qpecifically t"q,roted. fnebagiaoa
shalt have the authoritSl and rcsponsibility to rnake minor 

"n"ogo 
to ihe furoved plan, in

coordination wilh th€ assigned County inspector, in order to compcosaie for unsafJ orunusual
conditions encountered dudag constuction such as thosc rclatsd to bedroclc, soits, got1ndurabr,
topogrQhy, itc. as long as changes do not adversely affect the integdty of Oe sfircng,4g. Major
change to the approved design plan or stnrcture must be reviewed and approved by A" .rigi".f
design profcssional and the Jaqes city county Environmental Division.

Rccord Drawiag and Construction Crrtifications are required yithin tbtrfy (30) drys of tbc
coryletion of Stormwater lvlanagc,ment t BMP facility construction- Submi:ttaL -*tU" rsvicryed
and acccpted by James City County Environnrental Divisionprior to 4nal inqpectio4 accc,ptaacc
and bond/surety release.

Duel Purpose Fecllities - Coryletion of consh,rstion also includes an intcrimstqgc for
StormwaterManagement/BMP facilitieswhich serve dualpurpose as teryoraqrscaincntUagins
duriqg constuction and as p€rmanent stonrrwater management / Blf Acifftfus iblowiag
constnrction, once development and stabilization are substantially corylcte. For ftese dtral
Purposc facilities, constnrction certification is requircd once the tcryorary scdiment basinphasc
of constnrction is corylete. Final record drawing and constraction ce"tincatfn of additional
permancnt coryonents is required once pemanent facility constuction is cdrylcte.

Intqim &nsmtaion Cenifcationis required for those dual purpose embankmcnt-typc facifities
that are gelrerally ten (10) feet or greater in dam heigft (*) and may not be 

"oor."t 
d modi6cd or

bcgin fimctiga as a pennan€nt SWM / BMP stucturl for a pcriod lenera[y raogiqg tion sh (O
to eightea (I8) mon&s or more &om issuance of a Laad Disturbance panit fioi constnrction

o
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Interim or final record drawing and construction certificatiorr are not required for teryorary
sedimeatbasins which are designed and constucted in:accordance with cun€ntminimum
standards and specifications for tcryorary sediment basins per the Virginia Erosion and Sedirncnt
Contol Haadbook(VESCID; have a temporaryscrrricc lifc of lcss than cightccn (18) months; and
will be rcmoved corrpletely once associated distu6ed areqs are stabilize{unless a distinct hazard
to the public's healt\ safety and welfare is detcrmined by thc Environmental ffivisioa due to.&e '

.size or prescnce of the structure or due to evidqrcc of irryropcr constuction.

(*Note: Dam Height as referenced above is generally defined as the vbrtical distance from &e
natural bed of the strcam or wat€rway at the doumsbeam toe of the cmbaokmcnt to the top of the
embankment sfiucture in accordance with 4VAC50-20-30, Virginia Impoundmcnt Stnrcture
Regulations and the Virginia Dam Safety progran)

Rccord Drawings shalt provide, at a rninimlrn, all information as shown wirhin ftgse
requiremenb andtheattachedRDCORD DRAWING CffiCKLIST specific to tbe tSpe of
swlvr/BMP facility being constructed. other additional record data may be formally requestcd by
'the James Cjty County Environmental Division (Note: Refer to the carrent edition of tie James' AY &unty Guidelinafor D*igtt and Construction of Snrmwater ManagantentBMP's manul
for a complete lis, of acceptable BMP's. Cunenily there are over 20 accepnble vntq qua@
4pe BMP's accqted by rte Cbunty)

Record Draivings shall consist of blue/black line prinb and a reproducible (mytar, scpia" diazo,
etc.) sct of thc approvd stormwater manlrg€rn€nt plan including applicable plan views, prrofilcs,
se{ons, details, maintenancc plans, erc. as related to the subject SWM / BlvP ftcility. Thc set
sba[ indicate "RECORD DRAWING ' in large text in the lower right haad corner of each sbect
wilh record elwationq dimensions and data drawn in a clcarly annotated format and/orboxed
beside dcsign values. Approved design plan values, dimensions and daa shall not be rcmoved or
erased. Drawing sbeet revision blocks shall be modified as required to indicate rocord drawing
status. Elenations tro tte nearest 0.1' are sufficiently accurate 

"oAt 
where higher accuracy is

nceded to showpositive drainage. Certification statemcnts as shown in Section 4 of the Record
Drawing and Constnrction C.ertification Forur, or similarfornis thereof, and profcssiolral
signatures and seals, with dates matching that of thc record drawing stanrs in the revision or title
block, are also required on allassociaad record drawing plans, prins or reproducibles.

$rbmission Requirements ldtial and subsequcnt submissions for review shall consist of a
Inhimun of one (1) bluerblack linc set for record drawings and one copy ofthc constrlrction
certification documcnb with appropriate transmittal. Under cstain circumstaaccg it is
understoodthat the record drawing and constnrction certification zubmissions maybe psrforned
by different professioaal finns. Therefore, record drawing submission may be in advance of
constuction certification or vice versa. Upon approval and prior to release of bondfsuxcty, fnal
submission shall includc one (1) reproducible seiof the record drawings, one (l) bluelbhtk fine
set of the rccord drawings and one (l) copy of thi consfirction certification. Also for curtent
and/or future incorporation into the Counf BMP database and GIS syst€m, it is rgqu€gted &at thc
record drawings also be submitted to tbe Environmental Division on'a diskete or CD-ROM in an
acceptable elechonic file format such as *.dxf, *.dw& etc. or in a standard scanned and readablc
format The electroaic file requirc,ment can be discussed and coordinated with Environmental
Division shffat the time of final submission.
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STORMWATER MANAGEMENT / BMP FACIIJTIES
RECORD DRAWING CHECKLTST

( Key for ChecHlst ts as follows: fr( Acccptoblc N/A Not Appttcable lnc Inconpbe )
L Metlods and Presentadon: 7:nequiredfo, all Stormwata Managanent / BMpfactlitta)

XX

x+
xv

\r
Ir,

YX

XX

)x-

p( r.

ilJ&_ 6.

Allconslnrcrcdfacilitiesmeetapproveddesignplans,unlessothcrnisesho*L Rocord
information or deviations from approved design plan shown in clearly annotatcd format mdlot
boxed bcside design valucs.

Elcvations to the nearest 0.1'rmless higher accunacy is needed to show positive ftainagc.

4X plan sheets labcled with'RECORD DRAWII.IG" in large text in lowcrrightband conicr
(Approved county Plan Number and BMp ID code can uc inctuaea if k"osln).

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

All plan sheets have certification state,mcnts and certifiag professional's sig4atrre and geal

'Mi+inum Standards: (Requiredfor all Sarmwater Mqtqemant / BMpfacititiet, as ryptiuible)
l. All requircments of Section I (Metbods and Preselrtation) apply ts this scction-

2- Plan Views: Show general location, arrangementand dimensions" Location and arignmcnt chall
generally match approvod design plans

3. Profile or elevations along top or bcrm of the facility. At a minimum, elevations are reqgircd at
each end at interyals not to excced 50 feet and wheic low spots may be prcsc,nl Top of
embankrrrent or berm elevations must be no t6ss than desig! clcv.atiou phrs any scttlcmort
allowances"

4. . Top widths, benn widths and embanknent side slopes.

5. Show lengtb' width and depth of facility or grading, contours or spot elerrations as rcqlircd to
vcrify pcrmanent pool and dosign storage volumss were rnet or were reas6nabty closto &c
approved design. Evahation of as-built grading, contours, spot elevations, ot orors-rotiong -ay. benccessarybytheprofessionaltocnsurealryroveddesigpconfigurations,dcpthsandvohrfu -
were closelymaintained. Tgt"Oog orelevations are significaatly differreot&omthe approved
plaq the Environrcntal Division rhall be contacted immediately to detcrmine whefuithe
variation is acccpbblc or whethcr firfrer widence n'ill bc raqufud" Facilitics uftie,h do not
closely resenrble-approved plan gradcs, elevations or configurati;;t;q"fuicrrOtg by &o
Contactor; check volumetic coryutations; and/or a check hydraulic -utiag to eosurc approved
design water surface clevations, discharges or freeboard werecloscly mdntafocd"

Ctoss-scction of the embankmcat through the principal spillc/ay or outkt barrcl Must extcod at
least 100 ft downstream of thc pipe outlet or to recordedsite property liue, whichwcr is cloccr.
Proper correlation is required-between principal spillqay lcontroi stlctrre) cres!
spillway crest, orificc and wcirs aad the top of the do'n or facility. All elcvations and al"'cnsions
must reasonsbly rnatch the design plan or be sequentially relatve to each othcrand &e facility
mustreflectthe reguired desip storagc volum{s) and/or dcsig depm.

7. Profile orclevatioas along the entire centerline of tte emergency qpillway. Emergcocyspiguray
may be ste€per, but no flattcr or narower than design

8. Elevation of the principal spillway crest or outlet crest of thc stnrcnrre.

2.

3.

4.

5.

JL
$L

^UA-

djn-
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+UL g. Primary control stucture (riser) dianeter or dinensions, heighl tlpc of material'and base size.
Indicate provisions for access tbat are prcsent such as steps, ladders, etc.

10. Dimcnsions, locations and clevations of outlct orificgs, wcirs, slo6 and d*fur.

I l. Tlpe and sizc of anti-vortex and trash rack dcvicc. .Height, diameter, bar spaciags (if
applicable) and elevations rclative to the principal slillway cresl ladicate if lockable hatch is
present ornol

12. T}rye, location, size and number of mti-scep collars or documc,lrtatiorr of otbcrmeftods utilized
for seepage contnol. Mey need to obtain this lnformation during construcdon

13. Top of iryervious core embankmcot, core trench lirnic and clevatiron of cut-offtrrcnch bottom-
Mey need to obtain this lnformrtion during construcdon. 

.

14. Elevation of the principat spillway barrel (outlet pipe) inlet and outlet invcrt

15. Outlet barrel diameter, length, Slope, type and thickness class of material and typc of flared €rd
sections, headwall or endwall.

16: OutPa[ protection diqcnsroa t1ryc and depth of rock aud ifunderlain filter fabric is prascnt

17. BMP interior $! neriplery landscaprng zones confonn with arrangemcns and rcquirremcnts of' 
. . tbc approvcd dcsignplan"

18. Maintarance plan taken from approved desigp plan transpoced onto record drawing set

19. Foncrng location and t1pe, if applicable to facility.

X)( 20. BMP vicinityproperly cleanedof stoc$iles and cons.tnrction debrb.

{X- et. f.Io visual ligns of erosio:r oq channel degqdation inmediately downsteam'of frcility.

,X,/- . n, *ffii3ffi;B#ffi***bythc EnvronmentalDivisionryecifictorhe

dL
^NJE-
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STORMWATER MANAGEMENT / BMP F'ACILITIES
RECORD DRAWING CMCKLTST

( Keyfor ChecHlst ls asfollows: fr(Acceptabte N/tl Not Appttcable Inc Incompldc)

IIL GlouB;L - W.t Poodr ( Includes A-l Snatt Wet Pondt; A-Z Wa ponds; A-j Wa En Da Pond.i. )

Al. All requircmenb ofScction tr, Minimum Standards, apply to Grorp A facilitics.

M. Principal Sillclay consists of reinforced concrete pipe with GRing gaskets for ivatcrtigbtjoint

A'5.

constnrction

Sedinotfolbafs orprefieatnentdevicesprovided at inlets topond. Ge,ncrally4 to 6 ft. dce.

Access fornainrcnance and equipment is provided to the forebay(s). Acceos corridors are atllcast
12 ft'wide, have a naximum slqr of t5 pencent and are adequately sabilized to withst nd hoarry
equipmcnt or vehicle use.

Adequate ftiedvstical sedircnt dcpth mar*ers installed in the forebay(s) forfufine scdinart
nonitoring purposcs.

Pond liner (if required) providcd. Eitber clay linen, polylinerg Uentonia tincn or usc of chcmical
soil additives based on requiremcns of the approvedplan.

Minimum 6 percent slope safety bench extending tr minirnurn of 15 fcct outward from normat
pool edge aod/or an aquatic b€och e:cc,Dding a minimrnn of l0 f€et inward fr@ thc romal
shoreline with a maximum deprh of 12 inches below the normal pool elcvation, if applicablc, pcr
the approvcd designplans. (Note: Safetybenchesmiyh waived ifpolrdsidc slopcs arc no
steeper &an 4H:lV).

No trees are preseirt wiftin a zone 15 feet around the embanlcnsrt toe anil 2lta:tfiom tbe
principal spilluay stnrcture.

lVetpcrmaoentpool Spically 3 to 6 fcet deep, isprovidcd and maintains levclwithin faciliry.

Low floworifice has a non-cl%gingmechanism-

.d pond drainpipe withvalve unsprovided.

Pond side slopes are not steeper then 3H:lV, unless approved plan allowed for stecpcr slope. 
,

End walls above barrels (ortlet plpel greater then 48 inch in diametcr ale fcnced to prcvart a fall
hazard"

A5.

A7.

43.

A.4.

A8.

A9

Alo

All:

Al2.

Al3.
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STORMWATER MANAGEMENT / BMP I'ACIITTIES
RECORD DRAWING CEECI<LIST

( Kcy for ChecHi* ts as foltows: )Q( Acccptabte N/A Not .4ppltcable Inc fncomplde )

IV. Group B - Vttetlands ( Includes B-I Shaltow Marxh; B-2 Ext Da Shaltow lfetlands: B-3 pond
Waland System od B-i Pockct Wetland)

't

^JlA 
Bl. Same requir€mcnts as Group A V/et Ponds.

ije 82. Minimum 2:l lcngth to width flow path prorided acrorr the facility.
t

- t-,.|lft 83. Mcropool provided at or around outlet from BMP (generally3 to 6 ft. de€p).

. l-Nlft U. Wctland tpe landscaping provided in accordance with approved plan- Includcs corrcct
' pondscaping zones, Plant spegies, planting arrangcmcnts, wctlaod beds, etc. S/etlaad plaots

includc 5 to 7 emergent wetland spccies. Individual plants at l8 inches on cc,lrter in chrys.
I^

NIH' 85. Adequate wotland buffer provided (Typicdly 25 ft outward ftom maximum design watcr surfac€
elevation and 15 ft setback to stnrctures).

., ln
,Nlff n0. No more 'han onc-half (%) of be wetlaod Surface area is planb&

I
NIA nZ Topsoil or wetland nulch provided to support vigorous growth of wctland plants.

dft AS. Planting zones stakcd or flagged in field aird locitions subsequcntly establisM by appropriate
fisld surveying mcthods for record dralt'ing presentation
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CMCKLIST

( Keyfor ChecHts ls asfollows: fr( Acceptable N/A Not Applicabte Inc rncompldc)

v. Group c - rnf.illrefion prac4ces (Includes c-t Infiteation lTench; c-2Infittatton rtench;
G3 InfiItration Basin; ond G4 htfiItration Bastn)

d lA cl- All requirements of section rI, Minimum Standards, apply to Group C facilitics as applicabtc.

i/A c2. Facility is uot located on fill slopes or on natural ground in excess of six (e pcrcart.

iJL c3' 
lrefieatucnt devices provided prior to entry into the infiltration facility. Acccptablepretreatuc,nt
devices include sediment forebays, sediment basins, sediment taps, sump pitsb. ioht, gr."o
channels, plunge pools or other accgttable measures.

t_

^l/A 
C4' Three (3) or more of the following pretreatnent devices provided to protect long t€rm integrity of

stnrctule: grass channel; grass filtcr stip; bottom sand layer; .tpper nttur AUtic t"yo; o* 
"?washed bmk run gravel aggregate.

-dh CJ. Sides of infittrarion practice tincd wi& filter fabric.
I

XJL c6' Facility was not uscd for crosion and scdiment contol purposes and sedinicnt rrnas prwented tom
elrtering 6e facility to thc greatest extent possible ftri4g constmction-

.l
I& C'7. Sabilization and acceptable vegeative cover established over contibuting drainage area prior to

convelraoce of stormwator to &e facility.

XIA C8. ryT-u- one hundred (100) foot separation horizontally frrom any known urater supply well and
minirnrn one h.ndred (100) foot s?aration upsrope ftom any building.

4L C9. Minimum twent5r-five (25) foot scparation down gradient from any stnrchrrc

^ t^4lL ClO. Stormwater outfalls provided for overflow associated with larger design storms.
.. l^

^tft 
Cl l- No dsual signs of erosion orcbannel degradation immediately downstneasi of facility.

-r l^I'tft Cl2- Facilitlr does not currestly cause aqy appareot surface or subsrrface water problcms to downgrade
properties"

I

-d& Cl3. Observation well provided.
I

d/A Cl4. Adequate, direct access provided to 6e facility for future maintenance, qpration and inspection.
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STORMWATD,R MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for Checkltst ls as follotts: fr( Acceptable N/A Not Appficobte ' fnc fncomplcte )
VI. Gfoup D - Filtering Systems ( Inctudes D-l Bioretention Celts; D-2 Surface Sarrd Filter,t; D3

Undergromd Sand Filtqs; D-l Perimeter Sand Filterx; D-S Organic
Filten; and D-6 Pockct Sand Fitters)

Dl. AU readremens of Scc'tion II, Minimum Sbndards, apply to Group D faciliti€S.

D2. Sedim€Nf prefieatu€nt devioes provided.

D3. For D-l BMPs @ioretention Cells), preteabent consisting of a grass filter strip tielow lcvel
spreadcr (deflectot); a gravel diapbragm; and mulch and planting soil laycrs wcrg povided.

D4. For Dl Blvfs @ioretelrtion Cr[r), plantings consist of native plant species; vcgetation providcd ,

walt based on zones of hy&ic tolerances; tees and understory of sbnrbs and herbaceous matcrials
wcre provided; woody vcgetation is absent from inflow locations; and tecs arc locetcd around
facility perimetcr

D5. Ftrcility was not uscd for erosion aod sediment control purposes and sediment was prenen&d Arom
entering the facility to the greatest extcNrt possible during construction

D6. No visible signs of accumulaM silt/sediment were prcsent in the facility following constnrction or
accumulated silt/sedimcnt was properly re'moved

D7. Filtering q6tem is off-line from storm drainageconveyanoe s)'stcn

D8. Overflow outlct has adequate erosion protection.

D9. Deflector, divcrsion, flow splitter or regulatorstucture provided to divert the water quality
volume to the filtering

Df 0. Minimum four (4) inch perforated underdrain provid€d in a clean aggregate cnvelope laycr
beneathftc facitty.

Dl l, Minimum fifty (50) foot scparation from any slope lifreen (15) p€rccNtt or greatcr. lvlinimum one
hundred (100) foot scparation horizontally from any known water $ryIrly wcll. Minimum one
hrmdred (100) foot separation upslope and twenty-Iive (25) foot separation downslope from any
building

I

dDl2. Stabilization and acceptable vegetative cover established over contributing drainage arca prior b
conveyanoe of stormwater to the facility

Dl3. No visual signs of erosion or channel degradation imrnediately downstream of facility.
i

D14. Adequate, direct access provided to the pretrcatuent alea and/or filter bed for futrc maintenance.
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STORI}fTVA'TER MANAGEMNNT / BMP FACILITIES
A$BT'ILT PLAN CITNCKLIST

( xey for chcchlV is as fo&ows: D( Accegtable N/A Not Appltcable lg rncomplde )
vII. . Group E - OBgn Channelgystems ( Includes E-I wet svvles (chuk Dans); E-2 Dry

S'nules;and E-3 Biofiltar )
El. AlI reguiremeus of Scction II, Minimum Standards, apply to Group E facilitics as appticable.

E2- Open channel system has constnrcted longitudinal slope ofless than four'(l) pcrccnr

E3. No visual signs of erosion in the open channel system's soil andl/or vegetative sover.

EA. Open channel side slopes are no steeper than 2H:lV at any location- preferrpd channct sideslope
is 3H:lV or flatter.

E5- No Yiryal siSn' ofponding aleprese,nt at any location in ths apen cnannel Enstem, cxc€pt atrock
check dam locations for E-l systcNns (IVet Swales).

Fi6. For B2 BMPs (Dry Swales), ag underdrain syste,m was provided-

87. Treated timber or rock check dams provided as preteaunent devices for ttc open channcl systcm-

88. Gravel ai"p\Sn provided T an"as where lateral sheet flow from imge6'ious surfaces are diroctly
connected to the openchannel systcm.

89. Grass cover/stabilization in fte ope,n channel slatem appears adaptable to thc spccific soils and
hydric conditions for the site and along the channel s)rstenl

ElO. Open channel system areas wift grass oovers higher than four (4) to six (e inches werc properly
mowed-

El l. Facitity was not used for erosion and sedimcnt contol purpos€s and sedimcnt was prevarted fr,om
cntering the facility to the greatcst extentpossible during constnrction

812,. No visible signs of accumrrlated silUsediment were present in the facility fo[owing constnrction or
altemately, accumularcd silt/sediment was properly removcd and no 

"*".rse 
.Iro& to A"

fimction of &e facility are anticipatcd

El3. For E€ BMPs @iofilters), the bottom width is six (O feet ma:dmum at any location-

El4. For B3 BMPs @iofilters), sideslo,pes are 3H:lV maximtlm at 8ny location.

El5- For E-3 BMPs @iofilters), the constructed channel slope is lcss than or cqual to thrcc (3) p€rc€Nil
at any location.

El6. For E 3 BMPs @iofilters), the coustructed gnss channel is approxirnately equivalcot to the
constnrcted roadway length.

_!.b_

slh-
rF-

da-
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STORMWATER MANAGEMENT / BMP FACILTTIES

RECORD DRAWING CMCKLIST

( Key for ChcctIN ts ts foltows: 2A( Acccptobte N/A Not Appllcable fnc Incompletc )

Vm. GfouP T - Extended Dry Deteqtion ( Includes F-I Timber Walls; and F-2 Dry Ertaded Detqttion
with Forebay)

JIA Fl. All requirements of Section II, Minimum Standards, appty to Cnoup F facilitics.

Al* n. Basin bottom h's positivc slope and drainage &om all basin inflow points to the riscr (or ouflow)
location

:

-NJA- F3. Timbet wall BMP used in intermittent stream only. (ie. Prohibited in perennial streams.)

l-
At/L F4. Forebay provided approximately 20 ft. upsteam of the facitty. Forebays generally 4 to 6 fect in

depth.

!_

dfh fS. A rcverse slope pipe, venical stand pipe or mini-barrel aad riser was provided to prcvent clogging:
t

Alf, F6- Principal spillway and outlet barrel provided consisting of reinforced concrete ppe wi6 O-Riqg
gaskets for watertight joint constnrction.

I
nlk Ft.. Mini-barret and riscr, if use4 contains a removable trash rack to reduce clogging.

fil,ft F8. Law flow orifice, if use4 has a minirnum diamster of threc (3) inchcs or two (2) inches if intemal
orifice control was utilized and a small, cage t)?e cxternal trash rack.

t^Allft F9. Timbers propcrly reinforced or concrete footing provided if soil conditions wcre prohibitive
I

t$ rFF Fl0. Timb€r wall cross members extendcd tp a minimum dcpth of two (2) feet bclow ground elenation-

iJL Fl l. Protection against erosion and scour from the low flow orifice and weir-flow tajcctory provided.
,-

dE Flf'. Stiling basin or standard outlet protection provided at principal spillway ouflet

,[!Jft Fl3. Adequate, direct access provided to the facility. Access corridor to facility is at lcast ten (10) fcet' wide, slqrc is less than twen$ (20) percent and appropriate stabilization providcd for equipmmt
and vehicle use. Access extends to forebay, standpipq and timber wall" as applicable-

I

nl lA Fl4. No visual signs of undercutting of timber walls or clogging of the low orificc wcre preseirt
t-

dJft Fls. No visual signs ef erqsien or channel degradatiou imrrediately dowusteam of facility.
I

-^VA Fl6. No visible siCnr-s 61'4"",r-o1"ted silt/sediment were present in the facility foltowingconstnrction or
altcnately, accrrmulated silt/sedimentwas propcrly removed and no adverse affcc6 to the
firnction of the facility are anticipated. .
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STORMWAITR IT{ANAGEMENT / BMP FACILITIES
RECORD DRAWING CFNCI(LIST

( Kcyfor ChecHlsl ts osfolows: iO( Acccptablc N/A Not,4ppltcable Iac Incomplae )
Dt Group G - open spaces ( Includes AIt open space gpes G-I; G-2; and G-j )

Gl. All regirements of Sectioa II, Minimum Standards, apply to Crroup G facilities as applicablc.

G2. Constnrcted imPervious arcas app€ar to conform with locations indicated on the approvcd plrn
and appcar less than sixty (60) p€rcent impervious in accordance with tbc rcquircoeot of tte
James City County Chcsqpeake Bay Presen'ation Ordinance.

G3. Dedicatod open space areas are in rmdisturbed cornmon areas, conservation casemeots or aae

Protectcd by other enforceable instnrments that cnsures perpetual protection.

G4- Provisions included to clcarly seeciry how the natural vegetated areas utiliized as dedicaed opar
space will be managed and field idcntified (marked).

G5. Adequate protection mcasures wcre irylgmented during constuction to protect the dcfincd
dedicatcdqpenspaceareas. -

G6. Dedicated qp€n space ariEas wer€ not disturbed duriDg constnrction (ic. cleared, gnrbbed or
graded).
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CUECKLIST

( Kcy for ChecHist ls as foWonr: )Q( Accqnble N/A Not Appltcable Inc Incomplae )
)L Storm Drainase Systems (Assoclated wlth BMp's OnIy)

( Includes all kcidqttal stormwater drainage convelnnce q,stems associatd wirt SWVt/BMPfactlittes
such as onsite or ofsite storm drahs, open channels, inle&, nmnholes, junetions, oullet protetions,
defleaors, etc. Thaefacilities are qternal n the treatmentfunction of, but are directly associated with
drainage to and/orftom a constucted SlYi'{lBMPfacility. Ihe intant of this portion of the c*tifiution is
to acc4rately idatify the type and quantity of hflow or outflow points associated with thefaeilityforfuure
reference. Ihe Professional may use his/her owt discretion to determine inctwivefaciltties to meet the
intent of this section. As a ganeral rule, storm drainage qrsta ns twuld incbde incidqrtalfocilitiet to the
nearett access stnrcture upslope or dowwlopefrom the tormal physical timits of thefacility or 800fet of
storm drainage convqqnce qrstem length, whichever is las. )

SD I . All requiremars of Section tr, Minimum Standards, apply to Storm Drainage Systems.

SD2. Horizontal location of all pipe and structures relative to the SlVlvl/BMP facility.

SD3. Tlpe, tq elevation and invert elevation of all access t1p9 struchues (inlets, manholes, etc.).

SD4. Material t1pe, size or diarreter, class, inver-t ebvations, lengths and slopes for all pipe qegrynts.

SDs. Class, leirgdl width and depth ofriprap and outlctprotections or dimensions of spial cn€rgy
dissipation stnrctur€s.

xIL Other Systems ( Includes any non-Wical, specialty, manufactured or inna'ative stormtdq
management/BMP practices or systerns gqtqalfu acceptedfor use as or in
coniunction wtth other acceptable stormutatq matagq?tent / BMP practices.
Rquires evidenge ofprior satisfaetory in&tstry we and prior Envirownental
Dtvision approval, waiver or aceptian )

{+
+
J$c-

+
e

rulA or.

dlt- 02.

All requiremenb of Section tr, Minimum Standards, apply to this section.

Certificetion critcria to be determined on a case-by-case basis by thc Environrcntal Division
ryecific to thepnoposed SUnvf/Blv[P facility.
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CMCKLIST

ry' Y,fi1,iff.:?"2rx:ff::#x:f;f,fr#Ht#wffiy
following sourca and r{aances. )

Baltimore Cormty, Maryhnd Soil Conservation Distict, As-BuiltstonnuabrManagmortpond
Cteckli.ct-

James City C,oung, virgini4 Guidclines for Design and Constuction of Stormwater ManagcmcntBMP's (Ocrober 1999).

I*o City County, Virginia stormwater Detention/Retention Basin Deslgp Checklist and
Erosion and sediment conhol and stormwater Menagemc,nt oouo plan chccuisb

James city county Stormwater Policy Framework Final Report of the Jamcs City County tsMpPoliry Project, october I 998, The c.€nter for watershed no,"ortion-

Prince Georges Cnunty, Maryland, As-BuiltRequirements Retention olDetentioa pondlBasrn

Prince william county, vifgini4 stormwater Managenrcnt Fact sheet

Stafford County, Virginiq As-Built plan Checklist.

S0ormvrater Maaagernent Design Manual, NRCS Maryland Code No. 37g, pond Standards and
Specifications.

USEPA/Watershed Management Institute, Stormwater Managemcnt Inspection Forms.

virginia lryomdi4g Structure Regulations @am Safety), Deparbc1t of Conscrvation &
Recreation, 1997.

virginia &osion and sediment control Handbook, Third Edition 1992, virginia DepnrMt of
consewrtion and Recreation" Division of soil andwater consen atioi --

virginia Stormwatcr Managenent Handboo! 1999 edition" virginia Departnent of Consc6ratim
andRccreation, Division of Soil aod Water Consenration-

Filc: ShuodSWMProg\BMnCdinRDCC.u/pd
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Scott Thomas

From: Scott Thomas

Sent: Tuesday, November 01, 2005 2:19 PM

To: Andrew Gould (andrew.gould@timmons.com); 'michael.claud@timmons.com'; 'Bill Richards'

Gc: Wayland Bass; Steven W. Hicks; Matthew Arcieri

Subject: Warhill PPEA: Revisions to Forebay & West Pond Dam

Our Division has reviewed two cut sheets as provided by Timmons at the Halloween Oct 31, 2005 Warhill PPEA
Standing Team meeting. The two submittals were as follows:

1) Revised Detailfor Paved Channel Upstream of Forebay (transmittal dated 10/31/05)
2) Revised Inlet Box Structure for the Western Pond Dam (email dated 't0/28105)

Our Division has no comments on the transmittals as forwarded; however, I thought I had made it clear at the
PPEA meeting of October 17 ,2005 that the process involved was to revise the applicable approved plan sheet(s)
and that these changes would not just be covered on asbuilts. lt is our intent to keep the approved plans as up to
date as possible, especially since the forebay and west pond dam are subject to other regulatory permits (ie.
wetland, dam safety, etc.) Based on my records, it would appear the following drawings need revised and two (2)
sets forwarded to Matt Arcieri, Planning for insertion into the approved plan set.

Forebay/Channel(per# 1 above): Sheets C3.0, C9.1 and C9.2 from approved plan SP-57-05/SP-59-05.

West Pond Dam (per # 2 above): Sheets C-1.5 and C-1.6 from approved plan SP-82-05.

Scott J. Thomas, P.E.
James City County
Envir onmental Divi s i on

tI/t/2005
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TIMMONS GROUP
YOUR VISION ACHIEVED THROUGH OURS.

TRANSMITTAL
TO: Scott Thomas, P.E.

James City Countv Environmental Division

ENCLOSED PLEASE FIND:
WE ARE SENDING UNDER SEPAMTE COVER:

THESE ITEMS ARE TMNSMITTED:
lf enclosures are not as noted, please notify us at once.

COMMENTS:
Scott - this is our recommendation for the underdrain detail for the paved channel upstream of the
forebay.

This is submitted for your records and will be included in the as-built submittal.

Thanks

ei*u
,/,u,fu

X
n

Revised detail for paved channel upstream of fore

Date: 1013112005 Job #:

Project: JCC PPEA Western Dam

Reference:

Copies Sent To:
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72 " ovrfnLL
Warhill Outfall Channel

Worksheet for Trapezoidal Channel

Project Description

Project File
Worksheet
Flow Element
Method

Solve For

c: \haestad\academ ic\fmw\wa rh il l, 72o
Warhill 7 2-inch outfall ch (Asbuilt)

Trapezoidal Channel
Manning's Formula
Discharge

Input Data
ManningsCoefficient 0.013
ChannelSlope
Depth

Left Side Slope
Right Side Slope
Bottom Width

0.017500 fuft
2.50 ft
3.000000 H : V
3.000000 H : V
4.00 ft

Results

Discharge
Flow Area
Wetted Perimeter
Top Width
Critical Depth
CriticalSlope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is supercritical.

557.22 cfs
28.75 ftz

19.81 ft
19.00 ft
4.03 ft
0.001982 fuft

19.38 fUs

5.84 ft
8.34 ft
2.78

*g/u|// ;/7e

CeVa,/ ,/ Cl on'e,/

Fvu- Fgry7 l/rro"try

+'

Academic Edition
37 Brookside Road Waterbury, CT 06708

o3to5to7
03:35:29 PM

FlowMaster v5.'17
Page 1 of 1Haestad Methods, Inc (203) 755-1666
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Scott Thomas

From: AndrewGould[Andrew.Gould@timmons.com]

Sent: Saturday, January 07,2006 12:57 pM

To: Telfer, Glenn; Scott Thomas

Cc: PaulTrapp; Bob Roop; Chris Kiefer; Bill Richards

Subject: FinalCalcs to Warhillstorm Trunk

Glenn and Scott - Please find attached final calculations for the storm sewer trunk main for the Warhill tract baseo
on the attached final drainage areas and c factors I received from CHA for the stadium.

I have shaded in gray all the numbers that were revised. As you can see, there is a very small impact to the
hydraulic gradeline for the area below the Dominion crossing. However, as expected, there is no impact to the
hydraulic gradeline for the areas above the Dominion easerient.

In summary, the 10-year hydraulic gradeline is still contained within all inlets/manholes for the storm trunk.

lf you have any questions, or if additional information is needed, please do not hesitate to contact me.

Drew

TIMMONS GROUP
YOI'R VISION ACHIEVTD THROU6H OURS.

Drew Gould, P.E.
1001 Boulders Parkway
Suite 300
Richmond, VA 23225
Tel: 804.20O.6412
Fax: 804.560.1438
Cell: 804.334.9284
E-mail : andrew.gould@timmons.com
yyww,Ji m m o nS,c_o_ll'l

c/"J" ",/ r{,&ulr

t/11/2006
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Hydro 1o gy Calculations
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Hydraulic Calculations
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Inlet Spre ad Calculations



pio.rect 22303
HEC12 Version: V7OLL2.2 User S/N: 7701001-8 Run Date z 05-27 -2005

=== ========================================== ========================== =====
INITET NIIIvIBER 5-6 LENGTH 10. O STATION 315+00

DRAfNAGE AREA = 0.L90 ACRES C VALUE = .900 CA = 0.171-
SUM CA= 0.171 INT= 4.00 CFS= 0.684 CO= 0.000 fiIfTER FI,OW= 0.684

GUTTER SI,OPE = O.O]-?4 FTIFT PAVEMSNT cRoss SI.roPE = O.O13O FT/FT

SPREAD w w/T sw Sw/sx Eo a s 'w sE
7 .24 l-.0 0. r-4 0.0130 1. 0 0.33 l-. 0 0 .083 0.040

XXXXXXXXXX SURB INLET ON A CONTTNUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH= 7-2.9 EFFICIENCY= 0.93
CFS INTERCEPTED= 0.64 CFS CARRYOVER= 0.05



PRO,JECT 223O3RD
HECI-2 Version : y7OLA2.2 User S/N: TZO10018 Run DaLe: 04-]-4 - 2 005

== ===========================================================-==============
rNLET NUIIBER 5-8 LENGTH 8.0 STATTON 5-8
DRAINAGE AREA . _0.400 ACRES C VALUE = .900 CA = O,3GOsuM cA= 0'360 rNT= z-10 cFS= 2.s56 co= 0.000 GurrER FLow= 2.5s6
GUTTER SLOPE = 0.0040 FT/rT pAlrEMENT CRoSs SLopE = O.02OO FT/FT
SPREAD w w/T sw sw/sx Eo a s,w sEl_0.91 2.O 0.18 0.0833 4.2 0.53 3.5 0.L47 0.098

XXXXXXXXXX CI]R3 rNLET ON A COMIINUOUS GRADE XXXXXXXXXXREQUTRED LENGTH= 8.5 EFFTGTENCy= 0.99CFS fIffERCEPTED= 2.54 CFS qARRyOVER= O.Oz

= == ==== ==== == ===== = === ====== ============ ======== == == ========= === === == ==:= ===II\II,ET NUMBER 5-8 LENGTfI 8. O STATION 5-8
DRATNAGE AREA = o-4oo AcREs c vALUE = .9oo cA = 0.3G0SUM CA= 0.360 INT= 4.OO CFS= 1.440 CO= O.OOO GUTTER FLOW= 3_.440
GIITTER sLoPE = 0.0040 FTIFT pAVEMENT CROSs SLTOpE = 0.0200 FT/FT
SPREAD w w/T sw sw/sx Eo a s,w sE8 ' 34 2 'O o -24 0.0833 4.2 0.66 3.5 0.L47 0.117

XXXXXXXXXX CURB INLET ON A CO}flTINUOUS GRADE XXXXXXXXXXREQUIRED LENGTH= 6.0 EFFICIET{Cy= 1.OOCFS INTERCEPTED= L.44 CFS CARRYOVER= 0.00



- --- --= == ====== ===== === === = == == == ========== = ======= === ========== ====
INLET NUMBER 5-9 LENGTH 6.0 STATION 5-9

DRAINAGE AREA = 0.300 ACRES C VA]:UE = .900 CA = O.27O
suM cA= o ,270 rNT= 4.00 cFS= l-.080 co= 0.000 GUTTER Fr,ow= 1.080

GUTTER SLOPE = 0.0040 FT/FT PAVEMENT CROSS SLOpE = 0.0200 FT/FT

SPREAD W W/T SW Sw/Sx Eo a S'W SE
7.19 2.A 0.28 0.0833 4.2 0.73 3.5 0.L47 0.128

XXXXXXXXXX CURB INIJET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH= 5.l- EFFICIENCY= L.00
CFS INTERCEPTED= 1.08 CFS CARRYOVER= 0.00



== ==========================================================================
TNTJET NUI{BER 5-Ll- LEriIcrH 6.0 srATroN 5-11

DRATNAGE AREA = 0.050 AcREs c vALUE = .900 cA = 0.054
DRAINAGE AREA = 0.060 ACRES c vALUE = .900 cA = 0.054suM cA= 0.108 rNT= ?.10 cFS= 0.767 co= 0.000 GuITER Fr,ow= 0.767

GUTTER SI,OPE = O.OOI-O FT/FT PAVEMENT CROSS SLOPE = O.O2OO FT/FT

SPREAD AT A Sr,OpE OF .0Ol- (ft. 11a.7 rs 5.g2 (f t. )

XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX
P EFFEC. LENGTH = 9.50 H = 0.460
DEPTH OF WATER = O.l-L SPREAD = 5.32



'== ==========================================================================
INLET NUMBER 5-12 LENGTH 8.0 STATION 5-L2
DRAINAGE AIIE]\ = 0.280 ACRES C VALUE = .900 CA = 0.252suM cA= o .252 rNT= z. r-o cFS= r. zeg--co= 0. o0o currER Frrow= r.7|g
GUTTER sLoPE = 0.0040 FT/FT pAvEMENT cRoss sr.opg = 0.0200 FTIFT
SPREAD W w/T sw Sw/sx Eo a S,w sE9 .26 2. O o .22 0.0833 4.2 0.6l_ 3 .5 O.!47 0.109

XXXXXXXXXX CURB INLET ON A CO}CTTNUOUS GRADE XXXXXXXXXXREQUTRED LENGTH= 6.9 EFFICfENCy= L.00CFS IN|ERCEPTED= I.7g CFS CARRyOVER= O.O0

= == ===== = = ========== === == ======== = ============ =================== = == ====== ==INLET NUMBER 5-L2 LEI{GTH 8.0 STATTON 5-]-2
DRAINAGE AREA, = 0.290 ACRES C VALUE = .900 CA = 0.252SUM CA= 0.252 INT= 4.OO CFS= t.OO8--CO= O.OOO GII|TER FLOW= L.OOB
GII|:IER SLOPE = 0.0040 FTIFT pAVEMEMT CROSS SLOpE = 0.0200 FTIFT
SPREAD w w/t sw Sw/sx Eo a s,w sE6.93 2.O o .29 0.0833 4.2 0.75 3.5 O.r47 O.l_30

xxxxxxxxxx cuRB TNTJET oN A coNTrNuous GRADE xxxxxxxxxx
REQUIRED LENGTH= 4.9 EFFTCIENCy= l.QgeFS INTERCEPTED= 1.Ol- CFS CARRyOVER= 0.00



- - --:===== == = ====== = = ===== === === ==== = ========== = =============== == ===INLET NUMBER 5-].3 LENGTH 6.0 STATTON 5-].3

DRAINAGE AREA = 0.300 ACRES C VALUE = .900 CA = 0.270
SUM CA= 0.270 rNT= 4.oo CFS= 1.080 Co= 0.000 GUTTER Fr,oW= 1.080

GUTTER SIJOPE = O.OO4O FT/FT PAVEMENT CROSS SLOPE = O.O2OO FT/FT

SPREAD W W /r SW Svi/Sx Eo a S ,W SE7.L9 2.O 0.28 0.0833 4.2 0.73 3.5 0.1.47 0.l'28
XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX

REQUIRED LENGTH= 5.1 EFFICIENCY= 1.OOcFs TIflTERCEPTED= 1.oB cFS caRRyovER= o.oo



PRO'JECT 223O3RD
HEc12 version: v70]-L2.2 user s/N: 7701-0018 Run Date: 04-14-2005

-- -::-================================================== ============INLET NTJMBER 5-14 LENGTH 6.0 STATION 5-I4
DRATNAGE AREA = 0.060 AcREs c vAr,uE = .900 cA = 0.054
DRATNAGE l\I{Ei\ = 0.060 AcREs c vAJ,uE = . 9oo cA = 0.054
SUM CA= 0.l-08 INT= 7.l-0 CFS= 0.767 Co= 0.000 cuITER Fr,oW= o .767

GIITTER SLOPE = O . OO1O FT/FT PAVN"IENT CROSS SLOPE = O. O2OO yT/FT

SPREAD AT A SLOPE OF .00L (ft./fr.) rs s.g2 (fr.)
XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX

P EFFEC. LEIiIGTH = 9.60 H = 0.460
DEPTH OF WATER = 0.L1 sPREAD = 5.32



== ============= ====================================================== =======INLET NUMBER 5-].6 LENGTH 4.0 STATION 5-15
DRAINAGE AREA - 0.120 ACRES C VALUE = .900 CA = O.LO8suM cJ\= 0.108 rNT= 4.00 cFS= 0.432 co= 0.000 currER FLow= 0.432
GIITTER SIOPE = O.OO4O FT/FT PAVEMENT CROSS SLOPE = O.O2OO FTIFT
SPREAD w w/T sw Sw/sX Eo a s,w SE3 .95 2.O 0.51 0.0833 4.2 0.9s 3.5 0 .147 0. L59

XXXXXXXXXX CURB INLET ON A CONTTNUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH= 3.0 EFFICIEI{Cy= 1.00cFs TM|ERCEPTED= 0.43 cFs cARRyovER= 0.00



== ==========================================================================
INLET NUMBER 5-I7 LNGTH 4.0 STATION 5-L7

DRAINAGE AREA = 0.1-50 ACRES C VALUE = .900 CA - 0.1-35
SUM CA= 0.135 INT= 4 .00 CFS= 0.540 CO= 0.000 c(IfTER FI-rOW= 0.540

GII|TER SLOpE = 0.0040 FT/FT PAVEMENT CROSS SITOPE = 0.0200 FTIFT

SPREAD w w/T sw SW/SX Eo a s 'w SE
4.70 2.0 0.43 0.0833 4.2 0.91 3.5 0.L47 0.153

XXXXXXXXXX CURB INIJET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LB{GTH= 3.4 EFFICIENCY= L.00
CFS INTERCEPTED= 0.54 CFS CARRYOVER= 0.00



rNr,Er NUMBER a:;=====--===-==;;;;;===;:;========;;;;;;;==;:;================

DRAINAGE AREA = 0.31-0 ACRES C VALUE = .900 CA = 0.279
SUM CA= 0.279 rNT= 4. oo cFS= 1. i,i-6 Co= 0.000 GurrER FLOW= 1.116
GurrER sr,oPE = 0.0040 FT/FT PAVEMENT cRoss slopE = 0.0200 FTIFT

SPREAD W W/T SW SW/SX Eo a S,W SE
7 -32 2-A 0.27 0.0833 4.2 0.73 3.5 0.L47 0.].26

XXXXXXXXXX C['RB rNLET ON A CO]\]ITTNUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH= 5.2 EFFICIENCy= L.OOcFs TNTERCEPTED= t.!2 cFs cARRyovER= 0.00



== =================== =======================================================INLET NI'MBER 5-2 LENGTH 6.0 STATTON 5-2
DRAINAGE AREA = 0.310 ACRES C VALUE = .9OO CA = O.27gsuM cA= 0 '279 rNT= 4.00 cFS= 1.l-L6 co= o.0oo GIETER FLow= 1.11G
GUTTER SLOPE = 0.0040 FTIFT pAVEMENT CROSS SIOpE = 0.0200 FT/FT
SPREAD w w/r sw sw/sx Eo a s,w sE7.32 2.O 0.27 0.0833 4.2 0.73 3.5 0.t47 0.L26

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXXREQUIRED LENGTH= 5.2 EFFICIENCy= 1.00CFS INTERCEPTED= l.L2 CFS CARRYOVER= 0.00



== ==========================E===============================================

INLET NUMBER 5-3 LSNGTH 5.0 STATTON 5-3
DRAINAGE AREA = 0.260 ACRES C VALUE = .900 CA = 0.234suM cA= o-234 rNT= 4.oo cFS= 0.936 co= 0.000 currER FLow= 0.93G
GUTTER SLOPE = 0.0040 FT/FT pAVEMENT CROSS SLOpE = 0.0200 FTIFT
SPREAD W W/T sw sw/sx Eo a S,w sE6.6s 2.O 0.30 0.0833 4.2 o .77 3 .5 0.:.47 0.133

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUTRED LENGTH= 4-G EFFTCTENCy= 1.00 ----cFS TNTERCEPTED= o.94 cFS cARRyovER= 0.00



il;il=*.,*;;=;:;============;ilil;===;:;========;;;;;ffi==;:;================

DRAINAGE AREA = 0.250 ACRES C VALUE = .900 CA = 0.225
SUM CA= 0.225 IIilI= 4.00 CFS= 0.900 CO= O.000 GUTTER FLOW= 0.900

GIIITER SI0PE = 0.0040 FTlFr PAVEMENT CROSS SLOpE = 0.0200 FT/FT

SPREAD W W/T SW SW/SX Eo a S rw SE
6.51 2.0 0.31_ 0 .0833 4.2 0.78 3 .5 0 .L47 0.l_34

XXXXXXXXXX CURB INI,ET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED TENGTH= 4 .5 EFFICIETTCY= 1-.00
CFS INTERCEPTED= 0.90 CFS CARRYOVER= 0.00



j

== ==== ==== ===== ==== = === == == ==== ==.======== == ===== ==== == === ====== ======= = = = == =INLET NUI,IBER 6-8 LENGTH 5.0 STATION 6-8

DRAINAGE AREA = A.27O ACRES C VALUE = .900 CA - A.243
SUM CA= 0.243 rNT= 4. o0 CFS= o .972 Co= 0.000 GuTTER Fr,oW= 0.g72

GUTTER srJoPE = 0.0040 FT/FT eAVEMENT cRoss sr,opE = e.0200 FT/vr
SPREAD w W/y SW SW/SX Eo a S,W SE

6 .79 2.0 o .29 0.0833 4.2 o .75 3.5 0.t47 0 .!32
XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX

REQUIRED LEIiIGTH= 4 .7 EFFICfENCy= L.00
CFS INTERCEPIED= O.97 CFS CARRYOVER= O.OO



== ================ = ================================================= ========
INLET NUMBER 6-]-0 IJENGTH 6.0 STATTON 5-10

DRAINAGE AREA = O .260 ACRES C VA],UE = .90O CA = A.234
suM cA= 0.234 INT= 4.00 CFS= 0.935 CO= 0.01"0 GUTTER FLOW= O.946

cuTTm. slopE = 0.0059 FT/FT PAVEMENT CROSS SLOpE = 0.0200 FT/F!

SPREAD W w/T SW SW/SX Eo a S'W SE
5 .70 2.0 0.35 0. 0833 4.2 0.84 3 .5 0 .L47 0.143

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH= 5.3 EFFICIENCY= l-.00
CFS INTERCEPTED= 0.95 CFS CARRYOVER= 0.00



== ==========================================================================
INLET NUMBER 6-11 LMiIGTH 6.0 STATION 5-11

DRATNAGE AREA = 0.080 AcREs c vALUE = .900 cA = 0.072
DRATNAGE AREA = 0.150 AcREs c vALUE = .9oo cA = 0.135
SUM CA= 0.207 INT= 7.LO CFS= 1.470 CO= 0,010 GUITER FLOW= 1.480

GUTTER SLOPE = 0.0030 FT/FT PA\rEMENT CROSS SLOpE = 0.0200 FT/FT

SPREAD AT A SLOPE OF .003 (ft./ft.) rs 7.2s (fr.)
XXXXXXXXXX CURB INI,ET rN A SUMP XXXXXXXXXX

P EFFEC. LENGTH = 9.60 H = 0.4G0
DEPTH OF WATER = 0.15 SpREAD = g.2O



\ {'
PP-OJECT 22303
HEcL2 Version: Y7or]'2.2 user s/N: Tzol-oo]-g Rrrn Date: 04-18-200s

== ===== === ============= ==== = = = ===== = ====== == == == = ====== == _ == = == == == == === ====INLETNT'MBER?-2 LENGTH 6.0 STATION 7-2
DRAINAGE AREA = 0.310 ACRES C VALUE = .900 CA = 0.279suM cA= o .279 rl{11= 4 - oo cFS= r-. i-16 co= 0. oo0 GUTTER Fr-,ow= 1. t-1G

GUTTER SLOPE = O.OO59 FT/FT PAVEMENT CROSS SLOPE = O.O2OO FT/FT
SPREAD W vT/T sw SW/SX Eo a s,w sE

5 .29 2.0 o.32 0.0833 4.2 0.80 3. s o .t47 0.l_37

XXXXXXXXXX CT]RB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH= 5.8 EFFTCIENCy= 1.00
CFS INTERCEPTED= t.l2 CFS CARRYOVER= 0.00



. J'

== ====== =========== =========================================================
INIJET NUMBER 7-4 I,ENGTH 6.0 STATION 7 -4

DRAINAGE AREA = 0. L60 ACRES C VA.LUE = .900 CA = 0 .t44
SUM CA= 0.]-44 INT= 4.00 CFS= 0.576 CO= 0.000 GUTTER FLOW= 0.575

GUTTER SI,OPE = O. 0069 FT/FT PAVEMENT CROSS SLOPE = O. O2OO FT/FT

SPREAD W W/T SW SW/SX Eo a S 'W sE
4.00 2.o 0.50 0.0833 4.2 0.95 3 . s 0.L47 0.159

XXXXXXXXXX CURS INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED L,ENGTH= 4 .O EFFICIB{CY= L.00
CFS INTERCEPTED= 0.58 CFS CARRYOVER= 0.00



{
1

== ======================================= ====== =============================fNLET NUMBER T-5 LENGTII 5.0 STATION 7_6

DRATNAGE lulE'A = 0,360 AcREs c vALUE = .900 cA = 0.324
suM cA= 0 .324 rl\l1r= 4 . 00 cFS= i..296 co= 0 . ooo GUTTER Fr,ow= L.296
GIITTER sLoPE = 0.0069 FTIFT PAVHIIENT CRosS SLOPE = e.0200 FT/FT

SPREAD W W/r SW SW/SX Eo a S,W SE6.85 2.0 a .29 0.0833 4.2 o .76 3. s O .t47 0.131

XXXXXXXXXX CURB INLET ON A CONTTNUOUS GRADE XXXXXXXXXX
REQUTRED LENGTH= 5.3 EFFrcrB{cy= 1.00cFs TMTERCEPTED= t.29 cFs cARRyovER= 0.01
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Worksheet

Worksheet for Trapezoidal Channel

Project Description

Worksheet
Fbw Element
Methd
Solve For

Trapezoidal Chann(
Trapezoidal Channr

Manning's Formula
Channel Oeoth

Input Data

Mannings Coeffic

Slope
Lefi Side Slope
Right Side Slope
Bottom Width
Discfiarge

0.o13

014500 ft/ft
2.00 H :V
2.00 H:V
4.00 ft

400.00 cfs

Depth 2.49 ft
FlowArea 22-4 tr
Wetted Perinx 15.15 ft
Top Wilth 13.97 ft
Critical Depth 3.90 ft
Ctitical Slope 0.002088 fl/n
Velocity 17.86 ils
Velocity Head 4.96 fr

Specific Energ 7.45 ft
Froude Numbr 2.49
FlowType ;upercritical

c\haestad\frnwtsroject1 .m2
06/08/05 03:55:47 PM @ Haestad Methods. lnc.

(*rn| CIa'/'/(/ tfu/*-z

,/ Ar*,J

Projeci Engineer: timmons
FlowMaster v6.1 [614oJ

Page 1 of 1

Tlmmons lnc.
37 Brookside Road Waterbury, CT O67OE USA (2O3) 755-1666
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James City County - PPEA Site
Stormwater Pond Sediment Forebay Calculations

June 3, 2005

The James City County Stormwater BMP regulations require a sediment forebay sized to
contain 0.1 inches per impervious acre of contributing drainage.

The Virginia Stormwater Management Handbook Minimum Standard 3.04 requires a
sediment forebay sized to contain a maximum of 0.25 inches or a minimum of 0.1 inches per
impervious acre of contributing drainage.

Total drainage area to basin : 187.72 aqes
Total amount of impervious area:58.77 acres

Volume fonnula: Vr (ft) = Impervious area (ft2) * (inches of rainfall per imp. acre) /(12 idft)

*Forebay volume required for 0.25 inches of rainfall per impervious acre

Vr (ft3) :2,560,02!.2 (#) * (0.25 in) I (t2inlft; : 53,333 ft3

*Forebayvolume required for 0.1 inches of rainfall perimpervious acre

vr (ft3) = 2,560,021.2 (#) * (0.1 in) I (12 in/ft\:2r,333 ft3

Forebay volume provided at elevation 58.0 : 56,079 ft3



. r''

PPEA lmpervious Area Surnmary
LightfooWVarhill Site

James City County, Virginia

Totaf Site Area 187.72 acres

Area Breakout:

Total lmp. Area: 58.77 acres

Stormwater Basin Volume Requirements:

Volume= 2' runoff/acre of impervious area

58.77 ac* 43560 f(lac = 2,560,021.20

2,560,021.20 * 2" l12"lfoot= 426,670.20

= 9.80

Estimated volume of existing Pond = 29.50

f(
ft3

ac/ft

ac/ft

s
TNCC Site:
Buildings
Parkinq/Roads

4.54
20.68

acres
acres

Subtotal: 25.22 acres

Stadium Site:
Parking/Roads
Buildinos/stands

8.64
1.21

acres
acres

Subtotal: 9.85 acres

Sports complex:
Parking/Roads
Buildinos

3.58
1.32

acres
acres

Subtotal: 4.90 acres

Shoooino Center: 14.3 acres

State Roads: 4.5 AGTES

6/3/2005









































 
R E S O L U T I O N 

 
 

GRANT AWARD – DAM SAFETY ASSISTANCE FUND FOR THE  
 

WARHILL WESTERN POND DAM - $6,200 
 
 
WHEREAS, the Virginia Department of Conservation and Recreation and the Virginia Resources 
 Authority, as administrator of the Dam Safety, Flood Prevention and Protection 

Assistance Fund, has awarded James City County a grant to improve dam safety; and 
 
WHEREAS, funds are needed for the Warhill Western Pond Dam to develop a dam break inundation 

map as required for renewal of a regular six-year Operational and Maintenance 
Certificate in accordance with Virginia Dam Safety Act and Impounding Structure 
Regulation requirements; and 

 
WHEREAS,  the award is in the amount of $6,200 ($6,300 local match required); and 
 
WHEREAS,  the matching funds of $6,300 are available in the County’s Grant Match Account. 
 
NOW, THEREFORE, BE IT RESOLVED that the Board of Supervisors of James City County, Virginia,
 hereby accepts the $6,200 grant awarded by the Virginia Department of Conservation and  
 Recreation and the Virginia Resources Authority for the Warhill Western Pond Dam and  

authorizes the County Administrator to execute the grant agreement. 
 

BE IT FURTHER RESOLVED that the Board of Supervisors of James City County, Virginia, hereby  
 authorizes the following appropriation to the Special Projects/Grants Fund.  
 
 Revenues:  
 
  Dam Safety Assistance Fund  $ 6,200 
  County’s Grant Match Account  $ 6,300 
 
   Total: $12,500 
 
 Expenditure: 
 
  Warhill Western Pond Dam  $12,500 
 
 

____________________________________ 
John J. McGlennon  
Chairman, Board of Supervisors 

 
ATTEST: 
 
 
________________________________ 
Robert C. Middaugh 

VOTES 
 AYE NAY ABSTAIN 
MCGLENNON ____ ____ ____ 
JONES ____ ____ ____ 
KENNEDY ____ ____ ____ 
ICENHOUR ____ ____ ____ 
KALE ____ ____ ____ 



Clerk to the Board 
 

Adopted by the Board of Supervisors of James City County, Virginia, this 27th day of 
November, 2012. 
 
 
WestPondDamBOS_res 



 AGENDA ITEM NO.    
   
 

M E M O R A N D U M 
 
 
DATE: November 27, 2012 
 
TO: The Board of Supervisors 
 
FROM: Scott J. Thomas, Director of Engineering and Resource Protection 
 
SUBJECT: Grant Award – Dam Safety Assistance Fund for the Warhill Western Pond Dam - $6,200 
          
 
The Virginia Resources Authority, as administrator of the Dam Safety, Flood Prevention and Protection 
Assistance Fund for the Virginia Department of Conservation and Recreation, has awarded James City County 
a $6,200 grant for dam break inundation zone analysis, mapping and digitization, known as a dam break 
inundation map, for the Warhill Sports Complex Western Pond Dam, state inventory # 09528.  Grants from the 
fund require a minimum 50 percent match by the recipient and funds are dispersed and reimbursed after 
completion of work.  The County does not have the tools or resources to perform dam break inundation 
mapping; therefore, it intends to contract with a qualified consultant from the County’s Annual Service 
Contract list to develop deliverables as required by the terms of the grant agreement and to meet the provisions 
of Virginia Dam Safety Act and Impounding Structure Regulations.  The estimated cost of the project is 
$12,500 with County match required at $6,300.  This amount is available in the County’s Grant Match 
Account with appropriation to the the Special Projects/Grant Fund.   
 
The Warhill Western Pond Dam is situated in the woods west of the Warhill Trail entrance road behind the 
basketball courts and the former soil stockpile/storm debris staging area. The Western Pond Dam is a 
recreational amenity and part of Warhill District Park master plan.  The dam/lake was upgraded to serve as 
a regional BMP as part of the Warhill Public-Private Education and Facilities Act (PPEA) project by the 
County in 2005-2006.  The BMP serves a drainage area of 200 acres and provides water quality and stream 
channel protection volume control for most of the drainage area associated with the Williamsburg Outlet 
Mall, Warhill High School, Law Enforcement Center, Sanford B. Wanner community sports stadium, 
Thomas Nelson Community College, Opportunity Way, stadium access road, and the six synthetic turf 
athletic fields.  The Western Pond dam controls large storm events and outlets into the natural water 
storage area of the former Warhill Trail Dam (Warhill Trail road) which was recently decommissioned.    
 
The County currently owns and operates the Western Pond Dam.  The County brought the dam into 
compliance with state dam safety standards in 2005 by obtaining an alterations permit and a conditional 
(temporary) Operation and Maintenance (O&M) certificate in 2005.  In 2006 a regular, six-year O&M  
certificate was then secured.  At that time, the state assigned a Class III hazard classification to the 
impounding structure and a dam break inundation map was not required.  The current O&M certificate 
expired July 31, 2012. The County made submission for renewal of the six year certificate in June 2012.  
However, because of dam safety law and regulation changes in 2008, dams are now classified in a different 
manner and a  comprehensive dam break inundation map submittal is required.  To remain in compliance 
during this interim period, the County has secured a conditional (temporary) Operational and Maintenance 
Certificate for the Western Pond Dam which is good until July 31, 2013. 
 
Recommendation:    
 
Accepting the grant will save the County $6,200 of the cost required to remain compliant with state dam safety 
regulations.  Staff recommends approval of the attached resolution to accept the $6,200 grant, execute the grant 
agreement, and appropriate the funds as described.   
 
 



 
 

      
Scott J. Thomas 
 
 
CONCUR: 
 
 
      

  Allen J. Murphy 
 
___/___ 
WestPondDam_memo.pre 
 
Attachment 



MEMORANDUM COVER 
 
Subject: Grant Award – Dam Safety Assistance Fund for the Warhill Western Pond Dam - $6,200 
 
Action Requested: Shall the Board approve the attached resolution to accept the $6,200 grant for the 
Warhill Sport Complex Western Pond Dam? 
 
Summary: The Virginia Department of Conservation and Recreation has awarded a Dam Safety, Flood 
Prevention and Protection Assistance Fund grant to James City County in the amount of $6,200 for the 
development of a dam break inundation zone map required for the County owned and operated Western 
Pond Dam at the Warhill Sports Complex.  The dam break map is required to renew the regular six-year 
Operation and Maintenance certificate to comply with state dam safety regulations.  The project has an 
estimated cost of $12,500.  The terms of the grant agreement require a County match of $6,300.    
 
Staff recommends adoption of the attached resolution. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fiscal Impact:  The County will save $6,200 of the cost required to remain compliant with state dam 
safety regulations. 
 
 
 
FMS Approval, if Applicable:     Yes       No   
 
 
 
Assistant County Administrator 
 
 
Doug Powell  _______ 
 

 
 
 

County Administrator 
 
 
Robert C. Middaugh  _______ 
 

 
Attachments: 

1. Memorandum 
2. Resolution 

 

 
 

Agenda Item No.: ______ 
 

Date: _November 27, 2012_ 
 

 
WestPondDamMemoCover_cvr.doc 


