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1 New VDOT WP-2 Mill and Overlay,  2" mill depth with 2" VDOT SM-9.5A bituminous asphalt overlay.

New VDOT CG-13 Commercial Entrance, 50' entrance radii with 50' pavement tapers, 14' offset from existing edge of pavement on SR 628, no
curb.  Provide minimum 6' shoulder surfaced with permanent grass cover.  Match existing grade at edge of existing SR 628 pavement.

New Infiltration Basin No. 1 excavated to bottom elevation 44.78, 3-foot minimum storage depth, outlet crest elevation 47.78 matches existing SR
628 roadside ditch invert elevation.  Basin bottom 32' (W) x 64'(L); 5:1 side slopes to elevation 47.78, 3:1 side slopes above elevation 47.78.
Provide 2" thick surface layer of washed No. 3 to No. 5 gravel over basin bottom and 5:1 side slopes.

New Infiltration Basin No. 2 excavated to bottom elevation 44.50, 3-foot minimum storage depth, outlet crest elevation 47.50 at upstream end of
outlet channel (Kenote 6 below).  Basin bottom 32' (W) x 64'(L); 5:1 side slopes to elevation 47.50, 3:1 side slopes above elevation 47.78.  Provide
2" thick surface layer of washed No. 3 to No. 5 gravel over basin bottom and 5:1 side slopes.

New Infiltration Basin No. 1 Outlet - Exit Channel, see detail Sheet C8, 4' bottom width trapezoidal channel, slope is flat at elevation 47.78 to match
existing SR 628 roadside ditch invert elevation.

New Infiltration Basin No. 2 Outlet - Exit Channel, see detail Sheet C8, 4' bottom width trapezoidal channel, slope is 0.0106 ft/ft for 32' length from
basin outlet at crest elevation 47.50 to match existing SR 628 roadside ditch invert elevation of 47.16.

End new VDOT CG-13 concrete haul road surface (or alternate bituminous asphalt surface) and begin new haul road surfacing with VDOT No. 21A
aggregate, STA 1+00.

End temporary stone construction entrance, end of new haul road surfacing with VDOT No. 21A aggregate, and begin new haul road surfacing with
on-site mined sand and gravel surfacing, STA 3+50.

New entrance security gate as selected by the Owner.

New Mine Site Identification sign as required by Virginia Department of Energy, Mineral Mining Division.  Sign to be erected to conform with King
and Queen County Code of Ordinances, Part II Unified Land Use Regulations, Article 16 - Signs.  Sign shall be placed at least ten (10) feet interior
to the site from the SR 628 right-of-way and at least 40-feet from either side property line.  The site identification sign shall not exceed 10-square
feet in surface area and shall not exceed 6-feet in height as measured from existing or finished grade at the base of the sign.

New ADA van accessible parking stall with access aisle, concrete surfaced.  See section details on Sheet C8.

New ADA sign with additional towing penalty placard.

New precast concrete wheel stop, 6" (H) x 72" (L)
affixed with (2) No. 6 deformed steel bar dowels embedded 24" below wheel stop and driven flush with the top of the wheel stop.

New parking area lighting with photocell control.  Fixture to be Streetworks USSL LED fixture model number USSL A01 D U T3 SA BK  or equal
mounted at a height of 20-feet on a Cooper Lighting Square Straight Steel pole model number SSS 4A20S or equal.

New trash receptacle enclosure on 4' (W) x 8'(L) x 4" (T) gravel pad.  Screened on 3 sides with an access gate.

New 500 gallon above ground diesel fuel tank, double wall on skids.  Install pipe post bollards Type B to protect tank from vehicular intrusion.
Above ground fuel storage tank including materials of construction, location and protection measures shall comply with applicable provisions of the
NFPA 30 Flammable and Combustible Liquids Code, UL142, UL2080, UL2085, API Standard 650, local, state and federal codes.  The fuel storage
tank proposed on this site is regulated by the Virginia Department of Energy, and is not subject to regulation by the Virginia Department of
Environmental Quality per 9VAC25-91-30.  If it is determined that the locality can regulate the tank for secondary spill containment or require a roof
covering, then such secondary spill containment system and/or roof covering system design and installation shall be coordinated with the County
Emergency Services Coordinator and Building Official.

New 12' - 4" PVC SCH40 DWV building sanitary lateral at 0.0104 f/ft installed with a 4" sanitary cleanout, INV=57.00+/-.

New  Hanover Precast (or equal) mid seam 1000 gallon septic tank, with effluent filter.  INV (in)=56.88, INV (out)=56.71

New 392'-4" PVC SCH40 DWV sanitary lateral with 4" PVC SCH40 cleanouts at intervals not to exceed 75'.  Install pipeline at minimum grade of
0.0104 ft/ft.  Provide cleanouts with cast-iron frame and cover.

New Hanover Precast (or equal) 8-hole concrete distribution box with flow equalization weirs.

New primary septic drainfield.  Install (4) 75' (L) x 36" (W) trenches with an installation depth of 24-inches.  Trenches to be spaced 9-feet on center.

Reserve septic drainfield area, 30' (W) x 75' (L).  No storage of materials, equipment or vehicles permitted within the reserve area.

New 66'+/- 1" PVC SCH40 waterline (SWJ) from new well to scale office.  Install with 24" minimum depth of cover and affix 10 ga. plastic coated
copper tracer wire to new pipeline.  Terminate copper tracer wire in Snake Pit tracer wire termination boxes with one box adjacent to the building
and the other adjacent to the new well.
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STATEMENT OF PROPERTY OWNERSHIP:
Parcel No. 1632-78R-680
The property shown hereon was conveyed to Mattaponi Sand & Gravel, LLC by
LANTEC LLC by Deed Book 202, Page 514 as recorded in the Clerk’s Office of the
Circuit Court of King and Queen County, Virginia.

APPLICANT’S INTEREST IN SUBJECT PROPERTY:
The Applicant, Mattaponi Sand & Gravel, LLC desires to obtain approvals from
King and Queen County, Virginia for a Level 3 Site Plan to conduct a surface
mining operation on the subject property in accordance with Virginia
Department of Energy permitting requirements for mineral surface mining.
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PERMANENT SEEDING:

NATIVE GRASS MIX
35%
25%
18%
15%
6%
1%
SEEDING RATE SHALL BE 10-15 LBS/ACRE.

Schizachyrium scoparium
Elymus virginicus
Sorghastrum nutans
Andropogon gerqurdii
Panicum virgatum
Agrostis perennans

Little Bluestem
Virginia Wild Rye
Indiangrass
Big Bluestem, "Niagara"
Switchgrass, "Shelter"
Autumn Bentgrass

Fertilizer:  Application shall be based on soil test results
Lime:  Application shall be based on soil test results
See DE Mineral Mining Operator's Manual for other
acceptable permanent seeding and ground cover establishment
methods and materials.

GENERAL EROSION AND SEDIMENT CONTROL NOTES FOR MINING AND RECLAMATION ACTIVITIES

All erosion and sediment control practices shall be in accordance with Virginia Department of Energy Mine Operator's Manual, and with
the Virginia Erosion and Sediment Control Handbook where applicable.  All mining, reclamation and land disturbing activities shall be
conducted to prevent the transport of waterborne and airborne sediment from entering onto adjacent properties or into state waters.
The following erosion control practices shall be incorporated on the mining site and shall be applicable to mining , reclamation and other
land disturbing activities conducted within the project limits:
1. All temporary or permanent erosion and sediment control practices necessary for retaining sediments on the mine site shall be

installed and tree protection fencing shall be erected at the locations as specified on the approved plans prior to any land clearing,
grubbing, grading or earth moving activities.

2. Land clearing shall be limited to areas of workable size.
3. Periodic site inspections will be made of the erosion and sediment control measures to determine their condition and performance.

Should any adjustments or repairs need to be made, the operator shall respond immediately in making necessary repair,
adjustment and/or replacement.  Any sediment which has been transported beyond the mine limits shall be removed and/or
stabilized as directed by the VDE DMM.

4. Clearing and grubbing debris shall be disposed of in accordance with local, state or federal law, as applicable.
5. Topsoil and overburden stockpiles shall be placed in the location(s) shown on these plans and/or as directed by the operator.
6. Construction entrance (CE) stone pad(s) shall be installed concurrently with the initiation of clearing and grubbing operations.

Where construction vehicle access routes intersect paved roads, provisions shall be made to minimize the transport of sediment by
vehicular tracking onto the paved surface.  Where sediment is transported onto a public road surface, the road shall be cleaned
thoroughly at the end of each day.  Sediment shall be removed from the roads by shoveling or sweeping and transported to a
sediment control disposal area.  Street washing shall be allowed only after sediment is removed in this manner.

7. Culvert Inlet protection (CIP) practices are to be installed at culvert inlets to prevent sediments from entering the structure.
8. Dewatering shall be accomplished by filtering or passing effluent through an approved sediment trapping device prior to being

discharged.   All pumped effluent shall be discharged in a manner that prevents erosion and does not result in adverse impacts to
flowing streams, channels or off-site properties.

9. All temporary or permanent earthen structures such as dams, dikes and diversion shall be stabilized (seeded) immediately after
their construction.  Stone outlet(s) shall be provided where shown on the plans.

10. Sediment basins and traps, perimeter dikes, sediment barriers and other measures intended to trap sediment shall be constructed
at      beginning of mining earthwork operations and shall be made functional before upslope land disturbance takes place.  The
basin(s) are to be kept clear of debris and sediments shall be cleaned out periodically during mining and reclamation activities.

11. Permanent or temporary soil stabilization shall be applied to denuded areas according to VDE DMM Mine Operator's Manual
requirements.

11. Concentrated runoff shall not flow down cut or fill slopes unless contained within an adequate temporary or permanent channel,
flume or slope drain structure.

12. Whenever water seeps from a slope face, adequate drainage or other protection shall be provided.
13. When a live watercourse must be crossed by mining vehicles more than twice in any six-month period, a temporary stream

crossing constructed of nonerodible material shall be provided.
14. All applicable federal, state and local regulations pertaining to mining in or crossing live watercourses shall be met.
15. Maintenance of all erosion and sediment control practices shall be scheduled on a weekly basis and after each rainfall producing

runoff.  Necessary repair, adjustment and/or replacement shall be performed immediately.  Rainy seasons or wet periods will be of
particular concern and the project shall be inspected daily.

16. Airborne sediments (dust) shall be controlled in accordance with Section 3.39 of the 1992 edition of the Virginia Erosion and
Sediment Control Handbook.

GENERAL NOTES

1. All mining operations and construction shall conform to the Virginia Department of Energy Division of
Mineral Mining Mine Operator's Manual.  Additional standards and specifications that may be applicable to
this project include the Virginia Department of Transportation Road and Bridge Standards, and Road and
Bridge Specifications; and the Virginia Erosion and Sediment Control Handbook, Third Edition, 1992.
Where conflicting requirements are encountered, VDE DMM requirements shall apply.

2. Mining, reclamation and other land disturbing activities shall be limited to the areas authorized by VDE DMM
and as shown on this plan.

3. Elevations shown hereon are based on N.G.S. Elevation Datum (1988).
4. This plan does not guarantee the existence or location of underground utilities.  The underground utilities

shown hereon were established using above ground structures (valves, meters, manholes, etc.), paint
marking provided by others for the underground service lines, and/or utility plans provided by others.  Prior
to any excavation or construction, the operator shall uncover, by test pitting, all utilities which are indicated
on the plans, which have been marked by "Miss Utility", or as marked by private subsurface utility marking
companies as being in the area of excavation.  The operator shall take vertical and horizontal
measurements adequate to determine if any conflict will occur.  If any potential conflict is found, in addition
to known conflicts as indicated on the plans where utility relocation has been specified, then the operator
shall notify the Engineer and the Owner prior to beginning any excavation, demolition or construction.

CONSERVATION
AREA

DO NOT
DISTURB

CONSERVATION AREA SIGNS, 6"x8" ALUMINUM PLACARD
MOUNTED TO 2" SQUARE GALVANIZED STEEL SIGN POST
OR 4" x 4" P.T. TIMBER POST.  FOREST GREEN LETTERING
TO BE 0.6" ARIAL FONT, PLACED ON A WHITE BACKGROUND.
PLACE SIGNS AT 500-FOOT INTERVALS ALONG
UNDISTURBED BUFFER AND RESOURCE PROTECTION AREA
LIMITS .  PLACE 1-1/2" PVC SCH40 PIPE WITNESS POSTS AT
100-FOOT INTERVALS BETWEEN CONSERVATION SIGN
POSTS ALONG  RPA AND UNDISTURBED BUFFER LIMITS.
SIGNS TO BE MOUNTED WITH BOTTOM OF THE PLACARD AT
48" ABOVE GRADE.  SIGN POSTS TO HAVE A 30" MINIMUM
EMBEDMENT DEPTH.

MINE RECLAMATION:

Mine site reclamation shall be in accordance with the Virginia
Department of Energy Mineral Mining Operator's Manual.  The site shall
be reclaimed using techniques and specifications included in the manual,
including but not limited to Section 3.12 Establishing Vegetation and
Section 3.17 Forestry Reclamation Approach.

WILSON ENGINEERS, LLC
Civil & Environmental Engineering

P.O. Box 1269
West Point, VA 23181-1269
(804) 513-9564
jblairwilson@gmail.com
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500 gallon double wall steel fuel
tank mounted on skids placed in
welded steel 72" x 96" x 22"
containment dike as
manufactured by Newberry Tanks
or equal (550 gallon storage
capacity).  See Newberry Tanks
drawing NB00550CNT072022
shown on Sheet C21

8" (Butt) P.T. pile X 14'-8" L
48" embedment (typ.)

8" (Butt) P.T. pile X 16' L
48" embedment (typ.)

(2) 2" x 10" x 10'  Rough
Cut P.T. roof beam
affixed to top of notched
timber pile with (2) 58"
diameter HDG steel
bolts, washers and nuts
(typical front and rear
each pile connection)

2"x8" PT SYP #2 rafters at 16"
o.c. with birdsmouth cuts for
attachment to roof beams (front
and rear).  Simpson Strongtie
H2.5A galvanized steel hurricane
clips each rafter. Double rafters at
ends and as indicated.

Install 2" x 4" x 10' SYP #2 purlins spaced at
12" o.c. affixed to top of rafters to support 26
ga. Master Rib PBR painted steel roof panels.
Roof panel paint color to be as selected by the
Owner.  Provide T-style drip edge trim and
fascia trim as applicable to protect purlins.

SECONDARY CONTAINMENT TANK AND ROOF COVER
SECTION DETAIL
N.T.S.

500 gallon double wall steel fuel
tank mounted on skids placed in
welded steel 72" x 96" x 22"
containment dike as
manufactured by Newberry Tanks
or equal (550 gallon storage
capacity).  See Newberry Tanks
drawing NB00550CNT072022
shown on Sheet C21
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48" embedment (typ.)

8" (Butt) P.T. pile X 16' L
48" embedment (typ.)

(2) 2" x 10" x 10'  Rough
Cut P.T. roof beam
affixed to top of notched
timber pile with (2) 58"
diameter HDG steel
bolts, washers and nuts
(typical front and rear
each pile connection)

(2) 2" x 10" x 10'  Rough
Cut P.T. roof beam

affixed to top of notched
timber pile with (2) 58"
diameter HDG steel

bolts, washers and nuts
(typical front and rear
each pile connection)

2"x8" PT SYP #2 rafters at 16"
o.c. with birdsmouth cuts for
attachment to roof beams (front
and rear).  Simpson Strongtie
H2.5A galvanized steel hurricane
clips each rafter. Double rafters at
ends and as indicated.

Install 2" x 4" x 10' SYP #2 purlins spaced at
12" o.c. affixed to top of rafters to support 26
ga. Master Rib PBR painted steel roof panels.
Roof panel paint color to be as selected by the
Owner.  Provide T-style drip edge trim and
fascia trim as applicable to protect purlins.
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VWAP REFERENCES: TTC-1.1 WORK AREA BEYOND THE SHOULDER ON A TWO LANE RURAL LOCAL ROAD AND OUTSIDE OF THE CLEAR ZONE TMP TYPE A, CATEGORY I WORK ZONE LOCATION: BEYOND SHOULDER, OUTSIDE OF CLEAR ZONE S.R. 628 NORTHBOUND LANE, SPEED LIMIT NOT POSTED: 55 MPH; CLEAR ZONE=25' S.R. 628 SOUTHBOUND LANE, SPEED LIMIT NOT POSTED: 55 MPH; CLEAR ZONE=25' ADVANCE WARNING SIGN SPACING: 500' RWA SIGNS: 500' IN ADVANCE OF WORK AREA, RIGHT SIDE OF DIRECTIONAL LANE SHOULDER TAPER: N/A TAPER: N/A BUFFER: N/A END TAPER: N/A ERW SIGN: NOT REQUIRED THIS PROJECT TOTAL NUMBER OF SOUTHBOUND LANES: 1 TOTAL NUMBER OF NORTHBOUND LANES: 1 TOTAL NUMBER OF SOUTHBOUND LANES CLOSED TO TRAFFIC: 0 TOTAL NUMBER OF NORTHBOUND LANES CLOSED TO TRAFFIC: 0 TOTAL NUMBER OF SOUTHBOUND LANES OPEN TO TRAFFIC: 1 TOTAL NUMBER OF NORTHBOUND LANES OPEN TO TRAFFIC: 1 WORK HOURS RESTRICTED: NO MATERIAL STORAGE WITHIN R/W: NO CONSTRUCTION EQUIPMENT WITHIN R/W: NO ENTRANCES, INTERSECTIONS, OR PEDESTRIAN ACCESS POINTS AFFECTED: NONE AADT: 60 PHV= 7 USERS: RESIDENTS AND DELIVERIES
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VWAP REFERENCES: TTC-5.2 SHOULDER OPERATION WITH MINOR ENCROACHMENT TMP TYPE A, CATEGORY I WORK ZONE LOCATION: ON SHOULDER, WITHIN CLEAR ZONE S.R. 628 NORTHBOUND LANE, SPEED LIMIT NOT POSTED: 55 MPH; CLEAR ZONE=25' S.R. 628 SOUTHBOUND LANE, SPEED LIMIT NOT POSTED: 55 MPH; CLEAR ZONE=25' ADVANCE WARNING SIGN SPACING: 500' RWA SIGNS: 500' IN ADVANCE OF WORK AREA, RIGHT SIDE OF DIRECTIONAL LANE SHOULDER TAPER: 182' TAPER: 500' BUFFER: 500' END TAPER: N/A ERW SIGN: 500' TOTAL NUMBER OF SOUTHBOUND LANES: 1 TOTAL NUMBER OF NORTHBOUND LANES: 1 TOTAL NUMBER OF SOUTHBOUND LANES CLOSED TO TRAFFIC: 0 TOTAL NUMBER OF NORTHBOUND LANES CLOSED TO TRAFFIC: 0 TOTAL NUMBER OF SOUTHBOUND LANES OPEN TO TRAFFIC: 1 TOTAL NUMBER OF NORTHBOUND LANES OPEN TO TRAFFIC: 1 WORK HOURS RESTRICTED: NO MATERIAL STORAGE WITHIN R/W: NO CONSTRUCTION EQUIPMENT WITHIN R/W: NO ENTRANCES, INTERSECTIONS, OR PEDESTRIAN ACCESS POINTS AFFECTED: NO AADT: 60 PHV= 7 USERS: RESIDENTS AND DELIVERIES
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VWAP REFERENCES: TTC-23.2 LANE CLOSURE ON A TWO-LANE ROADWAY USING FLAGGERS TMP TYPE A, CATEGORY I WORK ZONE LOCATION: SOUTHBOUND TRAVEL LANE S.R. 628 NORTHBOUND LANE, SPEED LIMIT NOT POSTED: 55 MPH; CLEAR ZONE=25' S.R. 628 SOUTHBOUND LANE, SPEED LIMIT NOT POSTED: 55 MPH; CLEAR ZONE=25' ADVANCE WARNING SIGN SPACING: 500' RWA SIGNS: 500' IN ADVANCE OF WORK AREA, RIGHT SIDE OF DIRECTIONAL LANE SHOULDER TAPER: 182' TAPER: 550' BUFFER: 500' END TAPER: 100' ERW SIGN: 500' TOTAL NUMBER OF SOUTHBOUND LANES: 1 TOTAL NUMBER OF NORTHBOUND LANES: 1 TOTAL NUMBER OF SOUTHBOUND LANES CLOSED TO TRAFFIC: ALTERNATING TOTAL NUMBER OF NORTHBOUND LANES CLOSED TO TRAFFIC: ALTERNATING TOTAL NUMBER OF SOUTHBOUND LANES OPEN TO TRAFFIC: ALTERNATING TOTAL NUMBER OF NORTHBOUND LANES OPEN TO TRAFFIC: ALTERNATING WORK HOURS RESTRICTED: YES, SEE GENERAL NOTE #4 THIS SHEET MATERIAL STORAGE WITHIN R/W: NO CONSTRUCTION EQUIPMENT WITHIN R/W: YES ENTRANCES, INTERSECTIONS, OR PEDESTRIAN ACCESS POINTS AFFECTED: NONE AADT: 60 PHV= 7 USERS: RESIDENTS AND DELIVERIES
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AutoCAD SHX Text
1. THE WORK ZONE OF THE CONTRACT IS LOCATED ALONG SPRING COTTAGE ROAD, THE WORK ZONE OF THE CONTRACT IS LOCATED ALONG SPRING COTTAGE ROAD, STATE ROUTE 628 AT THE INTERSECTION OF EASTERN VIEW RD., S.R. 639 WITH SPRING COTTAGE ROAD, S.R. 628. THIS IS A TYPE "A" TRAFFIC MANAGEMENT PLAN. OFF SITE DETOURS ARE NOT NEEDED. 2. UNLESS OTHERWISE APPROVED OR DIRECTED BY THE ENGINEER (VDOT), THE UNLESS OTHERWISE APPROVED OR DIRECTED BY THE ENGINEER (VDOT), THE CONTRACTOR SHALL PLAN AND PROSECUTE THE WORK IN ACCORDANCE WITH THE FOLLOWING: A. GENERALLY, CONSTRUCTION ACTIVITIES WILL BE CONDUCTED WHILE HIGHWAY TRAVEL GENERALLY, CONSTRUCTION ACTIVITIES WILL BE CONDUCTED WHILE HIGHWAY TRAVEL IS TEMPORARILY LIMITED. NOTIFICATION SHALL BE IN ACCORDANCE WITH THE VDOT PERMIT. B. IT IS ANTICIPATED THAT THE FOLLOWING 2011 VIRGINIA WORK PROTECTION MANUAL IT IS ANTICIPATED THAT THE FOLLOWING 2011 VIRGINIA WORK PROTECTION MANUAL REVISION 2 TYPICAL TRAFFIC CONTROL APPLICATIONS WILL BE USED TO PERFORM THE CONTRACT WORK: TTC-1.1, TTC-5.2, AND TTC-23.2. DURING PERIODS THAT OPERATIONS ARE PERFORMED UNDER TRAFFIC, THE SPEED LIMIT SHALL BE, AS POSTED. IN ADDITION, "ROAD WORK AHEAD" SIGNS SHALL BE PLACED IN ADVANCE OF THE WORK ZONE. C. THE CONTRACTOR SHALL SUBMIT A MAINTENANCE OF TRAFFIC SCHEDULE, INCLUDING THE CONTRACTOR SHALL SUBMIT A MAINTENANCE OF TRAFFIC SCHEDULE, INCLUDING ALL PROPOSED LANE AND SHOULDER CLOSURES, AT LEAST TWO WEEKS PRIOR THE ACTUAL CLOSURES ARE TO BEGIN FOR REVIEW AND APPROVAL. D. THE CONTRACTOR SHALL SUBMIT THE FINAL PLAN OF ALL PROPOSED LANE AND THE CONTRACTOR SHALL SUBMIT THE FINAL PLAN OF ALL PROPOSED LANE AND SHOULDER CLOSURES BY CLOSE OF BUSINESS WEDNESDAY FOR WORK IN THE FOLLOWING WEEK REQUIRING THE LANE OR SHOULDER CLOSURES IN ORDER FOR THE DEPARTMENT TO NOTIFY THE GENERAL PUBLIC, APPROPRIATE PUBLIC ENTITIES, TRAFFIC MANAGEMENT CENTER, AND THE REGIONAL TRAFFIC ENGINEER. E. AN ON-SITE REVIEW OF THE PROJECT'S WORK ZONE TRAFFIC CONTROL BY THE AN ON-SITE REVIEW OF THE PROJECT'S WORK ZONE TRAFFIC CONTROL BY THE PROJECT MANAGEMENT TEAM, REGIONAL TRAFFIC ENGINEER AND CONTRACTOR SHALL BE CONDUCTED WITHIN 24 HOURS OF ANY FATAL INCIDENT/CRASH WITHIN THE WORK ZONE. F. PERIODIC WORK ZONE REVIEWS SHALL BE CONDUCTED JOINTLY BY THE PROJECT PERIODIC WORK ZONE REVIEWS SHALL BE CONDUCTED JOINTLY BY THE PROJECT MANAGEMENT TEAM, REGIONAL TRAFFIC ENGINEER AND CONTRACTOR. G. ALL TRAFFIC CONTROL DEVICES AND SIGNS NECESSARY FOR THE MAINTENANCE OF ALL TRAFFIC CONTROL DEVICES AND SIGNS NECESSARY FOR THE MAINTENANCE OF TRAFFIC ARE TO BE SUPPLIED, INSTALLED, MAINTAINED, AND REMOVED BY THE CONTRACTOR. H. ALL TRAFFIC CONTROL DEVICE LOCATIONS SHALL BE MARKED BY THE CONTRACTOR ALL TRAFFIC CONTROL DEVICE LOCATIONS SHALL BE MARKED BY THE CONTRACTOR AND REVIEWED BY THE ENGINEER PRIOR TO INSTALLATION. I. CONSTRUCTION SIGNS SHALL BE FABRICATED AND INSTALLED IN ACCORDANCE WITH CONSTRUCTION SIGNS SHALL BE FABRICATED AND INSTALLED IN ACCORDANCE WITH THE MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES 2009 EDITION, STANDARD HIGHWAY SIGN MANUAL 2011 EDITION, VIRGINIA WORK AREA PROTECTION MANUAL 2011 EDITION REVISION 2, 2016 ROAD AND BRIDGE STANDARDS AND THE 2020 ROAD AND BRIDGE SPECIFICATIONS. J. ALL SIGNS WILL BE EITHER REMOVED FROM THE ROADWAY WHEN NOT NEEDED OR ALL SIGNS WILL BE EITHER REMOVED FROM THE ROADWAY WHEN NOT NEEDED OR COVERED PER SECTION 6F.04 OF THE VIRGINIA WORK AREA PROTECTION MANUAL, 2011 EDITION REVISION 2.  K. SOME SKETCHES AND DRAWINGS ARE NOT TO SCALE AND SHALL BE USED FOR SOME SKETCHES AND DRAWINGS ARE NOT TO SCALE AND SHALL BE USED FOR REFERENCE ONLY.  L. TRAFFIC CONSISTS OF RESIDENTS, MATERIAL TRANSPORTATION TRUCKS, DELIVERY TRAFFIC CONSISTS OF RESIDENTS, MATERIAL TRANSPORTATION TRUCKS, DELIVERY TRUCKS, AND SCHOOL BUSES. M. SIDEWALK CLOSURES SHALL BE IN ACCORDANCE WITH TTC-35.0 AND TTC-36.1, IF SIDEWALK CLOSURES SHALL BE IN ACCORDANCE WITH TTC-35.0 AND TTC-36.1, IF APPLICABLE. 3. GROUP 2 CHANNELIZING DEVICES ARE TO BE PLACED AS DIRECTED BY HE VA WAPM, GROUP 2 CHANNELIZING DEVICES ARE TO BE PLACED AS DIRECTED BY HE VA WAPM, PAGE A-7. 4. WORK ACTIVITY IN THE ROADWAY WILL BE ALLOWED FROM 9:00AM AND 3:30PM WORK ACTIVITY IN THE ROADWAY WILL BE ALLOWED FROM 9:00AM AND 3:30PM MONDAY THRU FRIDAY. FOR ALTERNATE WORK HOURS THE CONTRACTOR MUST SUBMIT IN WRITING THE PROPOSED ALTERNATE HOURS TO THE FREDERICKSBURG DISTRICT PERMIT OFFICE FOR REVIEW AND APPROVAL. HOLIDAY RESTRICTIONS OUTLINED IN THE 2020 ROAD AND BRIDGE SPECIFICATIONS SECTION 108.02. 5. LANE CLOSURES WILL NOT BE PERMITTED, EXCEPT DURING S.R. 628 PAVEMENT LANE CLOSURES WILL NOT BE PERMITTED, EXCEPT DURING S.R. 628 PAVEMENT RECONSTRUCTION OPERATIONS. 6. TEMPORARY LANE WIDTHS ARE NOT TO BE LESS THAN THE EXISTING LANE WIDTH TEMPORARY LANE WIDTHS ARE NOT TO BE LESS THAN THE EXISTING LANE WIDTH (DESIRABLE 11' MIN.) WITHOUT CONCURRENCE OF THE REGIONAL TRAFFIC ENGINEER. 7. NO OBJECTS, EQUIPMENT, OR STORED MATERIALS MAY INTERFERE WITH SIGHT NO OBJECTS, EQUIPMENT, OR STORED MATERIALS MAY INTERFERE WITH SIGHT DISTANCE OF ENTRANCES AND INTERSECTIONS. 8. PORTABLE CHANGEABLE MESSAGE SIGNS SHALL BE PLACED PER THE VIRGINIA WORK PORTABLE CHANGEABLE MESSAGE SIGNS SHALL BE PLACED PER THE VIRGINIA WORK AREA PROTECTION MANUAL OR AS DIRECTED BY THE ENGINEER. 9. VDOT WILL NOT ASSIST CONTRACTOR IN SECURING STAGING AREA FOR EQUIPMENT VDOT WILL NOT ASSIST CONTRACTOR IN SECURING STAGING AREA FOR EQUIPMENT AND MATERIALS WITHIN THE STATE R/W. 10. CONTRACTOR SHALL MAINTAIN ACCESS TO PRIVATE ENTRANCES DURING OPERATIONS. CONTRACTOR SHALL MAINTAIN ACCESS TO PRIVATE ENTRANCES DURING OPERATIONS. 11. THE CONTRACTOR NEEDS TO CONTACT CENTRAL REGION OPERATIONS TRAFFIC SIGNALS THE CONTRACTOR NEEDS TO CONTACT CENTRAL REGION OPERATIONS TRAFFIC SIGNALS AT (804) 524-6592 FOR A MARK OUT OF THE TRAFFIC SIGNAL EQUIPMENT A MINIMAL OF 72 HOURS PRIOR TO WORK BEGINNING WHEN WORKING WITHIN 1,000 FEET OF A TRAFFIC SIGNAL. 12.  ALL AREAS EXCAVATED BELOW EXISTING PAVEMENT SURFACES AT THE CONCLUSION  ALL AREAS EXCAVATED BELOW EXISTING PAVEMENT SURFACES AT THE CONCLUSION OF EACH WORKDAY SHALL BE BACKFILLED TO FORM A 4:1 WEDGE AGAINST PAVEMENT SURFACE FOR THE SAFETY AND PROTECTION OF VEHICULAR TRAFFIC. 13. THE CONTRACTOR SHALL PROVIDE TEMPORARY DRAINAGE AS REQUIRED TO PREVENT THE CONTRACTOR SHALL PROVIDE TEMPORARY DRAINAGE AS REQUIRED TO PREVENT PONDING OF WATER ON THE ROADWAY AND ADJACENT PROPERTIES AT NO COST TO VDOT. 14.  CONTRACTOR SHALL PROTECT ANY EXISTING GUARDRAIL AND SUPPORTS WITHIN  CONTRACTOR SHALL PROTECT ANY EXISTING GUARDRAIL AND SUPPORTS WITHIN CONSTRUCTION AREA FROM DAMAGE. ANY GUARDRAIL OR SUPPORTS DAMAGED DURING CONSTRUCTION OPERATIONS SHALL BE REPAIRED OR REPLACED TO PRE-CONSTRUCTION CONDITIONS BY THE CONTRACTOR. 15. MAINTENANCE OF TRAFFIC SHALL BE DONE IN ACCORDANCE WITH THE 2011 VIRGINIA MAINTENANCE OF TRAFFIC SHALL BE DONE IN ACCORDANCE WITH THE 2011 VIRGINIA WORK AREA PROTECTION MANUAL REVISION 2 AND THE 2009 EDITION FO THE MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES. 16. ALL COORDINATION FOR MAINTENANCE OF TRAFFIC SHALL BE PERFORMED BY THE ALL COORDINATION FOR MAINTENANCE OF TRAFFIC SHALL BE PERFORMED BY THE FREDERICKSBURG DISTRICT LAND USE PERMITS OFFICE. THE CONTACT NUMBERS ARE: MARCIE PARKER, VDOT (FREDERICKSBURG DISTRICT LAND USE ENGINEER) 540-899-4288. 17. THIS TRAFFIC MANAGEMENT PLAN WAS PREPARED BY JONATHAN BLAIR WILSON, P.E. THIS TRAFFIC MANAGEMENT PLAN WAS PREPARED BY JONATHAN BLAIR WILSON, P.E. (VERIFICATION NO. 012821174).
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NOTIFICATION OF CONSTRUCTION START/END DATES AND WORK ZONE INFORMATION WILL BE ENTERED INTO THE VA TRAFFIC SYSTEM. TRANSPORTATION OPERATIONS PLAN 1. THE PROCESS TO NOTIFY THE REGIONAL TRAFFIC OPERATION CENTER TO PLACE LANE THE PROCESS TO NOTIFY THE REGIONAL TRAFFIC OPERATION CENTER TO PLACE LANE CLOSURE INFORMATION ON THE 511 SYSTEM AND VA, TRAFFIC WILL BE: A. CONTRACTOR IS TO ADVISE VDOT PROJECT INSPECTOR AND/OR CONSTRUCTION CONTRACTOR IS TO ADVISE VDOT PROJECT INSPECTOR AND/OR CONSTRUCTION MANAGER OF PLANNED LANE CLOSURES A MIN. OF 24 HOURS IN ADVANCE OF PROPOSED LANE CLOSURE. B. CONSTRUCTION MANAGER IS TO ADVISE THE RESIDENCY MAINTENANCE MANAGER OF CONSTRUCTION MANAGER IS TO ADVISE THE RESIDENCY MAINTENANCE MANAGER OF PROPOSED LANE/ROAD CLOSURE. RMA IS TO HAVE (VA, TRAFFIC) OPERATOR ENTER DATA INTO (VA, TRAFFIC) AND ALSO ADVISE TOC. 2. THE FOLLOWING IS A LIST OF LOCAL EMERGENCY CONTRACT AGENCIES: THE FOLLOWING IS A LIST OF LOCAL EMERGENCY CONTRACT AGENCIES: A. VIRGINA STATE POLICE-800-572-2260 VIRGINA STATE POLICE-800-572-2260 B. HAZ-MAT CENTER (IF SPILL INVOLVED) 911 HAZ-MAT CENTER (IF SPILL INVOLVED) 911 3. PROCEDURES TO RESPOND TO TRAFFIC INCIDENTS THAT MAY OCCUR IN THE WORK PROCEDURES TO RESPOND TO TRAFFIC INCIDENTS THAT MAY OCCUR IN THE WORK ZONE: A. CONTRACTOR TO NOTIFY VIRGINIA STATE POLICE AND VDOT INSPECTOR IN CHARGE CONTRACTOR TO NOTIFY VIRGINIA STATE POLICE AND VDOT INSPECTOR IN CHARGE AND REGIONAL TRAFFIC OPERATIONS CENTER. B. DEPENDING UPON SEVERITY OF INCIDENT, CONTRACTOR MAY HAVE TO SHUT DOWN DEPENDING UPON SEVERITY OF INCIDENT, CONTRACTOR MAY HAVE TO SHUT DOWN WORK. C. UPON ARRIVAL ON SCENE, VIRGINIA STATE POLICE WILL DETERMINE RESPONSE UPON ARRIVAL ON SCENE, VIRGINIA STATE POLICE WILL DETERMINE RESPONSE NECESSARY TO ALLOW TRAVELING PUBLIC AROUND INCIDENT. D. INSPECTOR TO NOTIFY CONSTRUCTION MANAGER/RESIDENCY ADMINISTRATOR OF INSPECTOR TO NOTIFY CONSTRUCTION MANAGER/RESIDENCY ADMINISTRATOR OF INCIDENT AND TAKE PICTURES AS NECESSARY, ESPECIALLY PICTURES OF CONTRACTOR'S WORK ZONE TO VERIFY THE PROPER SETUP. 4. PROCESS OF NOTIFICATION OF INCIDENT TO FOLLOWED IS: PROCESS OF NOTIFICATION OF INCIDENT TO FOLLOWED IS: CONTRACTOR TO CALL: A. REGIONAL TRAFFIC OPERATIONS CENTER: SHIFT SUPERVISOR 804-796-4520 REGIONAL TRAFFIC OPERATIONS CENTER: SHIFT SUPERVISOR 804-796-4520 B. DISTRICT WORK ZONE SAFETY COORDINATOR: JEFFREY STONE 540-899-4547 OR DISTRICT WORK ZONE SAFETY COORDINATOR: JEFFREY STONE 540-899-4547 OR 540-907-8621 C. REGIONAL TRAFFIC ENGINEER ROBERT VILAK 804-524-6119 REGIONAL TRAFFIC ENGINEER ROBERT VILAK 804-524-6119 D. KING AND QUEEN COUNTY SHERIFF'S OFFICE 804-785-7400 KING AND QUEEN COUNTY SHERIFF'S OFFICE 804-785-7400 5. THE VIRGINIA STATE POLICE REPORT OF THE INCIDENT WILL BE REVIEWED BY THE THE VIRGINIA STATE POLICE REPORT OF THE INCIDENT WILL BE REVIEWED BY THE RESIDENCY ADMINISTRATOR TO DETERMINE IF ANY MODIFICATION OF THE TEMPORARY CONTROL PLAN IS NECESSARY. IF IT IS NECESSARY TO ALTER THE PLAN, THEN A MEETING WILL BE CALLED WITH THE CONTRACTOR, VDOT PERSONNEL, VDOT SAFETY REPRESENTATIVES AND THE VIRGINIA STATE POLICE (IF NECESSARY) TO DISCUSS MODIFICATION AND IMPLEMENTATION OF AN APPROVED TRAFFIC CONTROL PLAN
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FIRE            (804)-785-5975 (804)-785-5975 LOCAL POLICE          (804)-785-7400 (804)-785-7400 RESCUE           (804)-785-5975 (804)-785-5975 COUNTY ADMINISTRATION        (804)-785-5975 (804)-785-5975 VDOT SALUDA RESIDENCY ADMINISTRATOR     (804)-758-2321(804)-758-2321
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STA 0+00
NEW 8-HOLE HANOVER
PRECAST DISTRIBUTION BOX
INV = 28.96 (IN)
INV = 28.84 (OUT)

4" PVC SCH40 TO
DRAINFIELD TRENCHES

STA 0+03.45
NEW 4" SCO
INV=29.00
45° H. BEND

STA 0+09.10
NEW 4" SCO
INV=29.05
45° H. BEND

STA 0+27.26
NEW 4" SCO
INV=30.50

STA 1+02.26
NEW 4" SCO
INV=41.60

STA 1+77.26
NEW 4" SCO
INV=53.25

STA 2+52.26
NEW 4" SCO
INV=54.29

STA 3+27.26
NEW 4" SCO
INV=55.33

STA 4+13.63
BUILDING
INV=57.00

STA 4+09.63
NEW 4" SCO
INV=56.96

STA 3+96.66
NEW 1000 GALLON MID
SEAM SEPTIC TANK WITH
EFFLUENT FILTER
INV=56.88 (IN)
INV=56.71 (OUT)

17

18
19

20

17

18

19

20

New 12' - 4" PVC SCH40 DWV building sanitary lateral at 0.0104 f/ft installed with a 4" sanitary cleanout, INV=57.00+/-.

New  Hanover Precast (or equal) mid seam 1000 gallon septic tank, with effluent filter.  INV (in)=56.88, INV (out)=56.71

New 392'-4" PVC SCH40 DWV sanitary lateral with 4" PVC SCH40 cleanouts at intervals not to exceed 75'.  Install pipeline at minimum grade of
0.0104 ft/ft.  Provide cleanouts with cast-iron frame and cover.

New Hanover Precast (or equal) 8-hole concrete distribution box with flow equalization weirs.

KEYNOTES:

WILSON ENGINEERS, LLC
Civil & Environmental Engineering

P.O. Box 1269
West Point, VA 23181-1269
(804) 513-9564
jblairwilson@gmail.com

11-13-24
Rev 02-20-25
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NOTES:
1. ALL NEW GRAVITY SANITARY COLLECTION SYSTEM PIPING FROM THE BUILDING TO

THE SEPTIC TANKS SHALL BE  4" PVC SCH40 DWV PIPE WITH SOLVENT WELDED
JOINTS AND FITTINGS.

2. INSTALL SANITARY CLEANOUTS AT ALL BENDS AND AT INTERVALS NOT TO EXCEED
75-LINEAR FEET.

3. ALL NEW SANITARY FORCEMAIN PIPING SHALL BE  PVC SCH40 WITH SOLVENT
WELDED JOINTS.

4. ALL PVC SCH40 PIPE JOINTS AND FITTINGS  SHALL BE PRIMED WITH PURPLE PRIMER
PRIOR TO GLUE APPLICATION.

5. INSTALLATIONS AND CONSTRUCTION SHALL CONFORM WITH ALL APPLICABLE
BUILDING, ELECTRICAL, MECHANICAL AND PLUMBING CODES, AS WELL AS
APPLICABLE SAFETY REGULATIONS.

6. CONSTRUCTION SHALL CONFORM WITH THE CURRENT VIRGINIA SEWAGE HANDLING
AND DISPOSAL REGULATIONS.
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OP
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ALL FINISHED GRADED SLOPES AND DISTURBED
SOIL AREAS ABOVE THE NORMAL WATER SURFACE

NOTE: If channel is utilized as wash plant return water
conveyance, then the channel may need to be lined with
rip-rap stone or other non-erodible lining, or excavated so
the channel operates as a canal conveyance system.

IP

Install slope anchors on all
pipes with slopes greater
than 0.0833 ft/ft.  See ADS
standard slope detail.
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TOP OF PIPE
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ALL FINISHED GRADED SLOPES AND DISTURBED
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26.60'

OP LS

STA 23+10 HAUL ROAD

PROVIDE
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FILL COVER
OVER OUTSIDE
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2

Cell 1 Haul Road Right Swale Drainage Calculation:
DA = 50010 s.f. or 1.15 acres
C = 0.50
Tc = 5 min.
I (10) = 7.24 in/hr
Q(10) = 4.16 cfs
Sb = 0.1200 ft/ft
SSL = 4:1, SSR = 3:1
V(10) = 5.81 fps
d (10) = 0.45 ft
Lined with Rip Rap Class I

Cell 1 Haul Road Left Swale Drainage Calculation:
DA = 25278 s.f. or 0.58 acres
C = 0.50
Tc = 5 min.
I (10) = 7.24 in/hr
Q(10) = 2.10 cfs
Sb = 0.1200 ft/ft
SSL = 4:1, SSR = 3:1
V(10) = 4.90 fps
d (10) = 0.32 ft
Lined with Rip Rap Class I

RR

RIGHT &
LEFT DITCH

RIGHT &
LEFT DITCH

See VDOT
PG-3 detail
for rip rap
ditch lining
(Type 1)
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1. Land Development Application 



King & Queen County Land Development Application  
 

                                                                Planning & Zoning Department               

                                                                              P.O. Box 177                                           

King & Queen Courthouse, VA  23085 
Phone: (804) 785-5975 or (804) 769-5000 

Fax: (804) 785-5999 or (804) 769-5070 
 

*Please print in ink or use a typewriter 

 

Applicant:               
 
Applicant’s Address:              
 
Applicant’s Phone:       
 
Agent (Contact Person):             
 
Agent’s Address:             
            
Current Property Owner:             
 
Owner’s Address:              
 
Owner’s Phone:      
 
Correspondence to be sent to:  Applicant    Owner   Agent  Other     
 
Tax Map Number:       Magisterial District:      
 
General Project Location:             
 
Size of Request:              
 
*Are Proffer’s being offered along with this Application:  YES    or NO    .  If so please attach. 
 
Check Appropriate Request: 

 

Zoning Administrator      Planning Commission 

 : Site Plan (Level 1)      : Site Plan (Level 2) 
 : 1-2 Lot Subdivision Request    : Chesapeake Bay Exception  

  : Family Subdivision Review     : Other 
  : Boundary Line Adjustment     : Final Plat Review for Minor & Major 
 ______: Plat Approval       Subdivision 
 
Planning Commission & Board of Supervisors  Board of Zoning Appeals 

  : Rezoning       : Administrative Appeal 
  : Conditional Use Permit     : Variance 
  : Zoning Ordinance Text Amendment   : Special Exception 
  : Subdivision Ordinance Text Amendment   : Other 
  : Site Plan (Level 3) 
  : Other 
  : Preliminary Plat Review for Minor & Major Subdivision 

Wilson Engineers
Typewriter
Mattaponi Sand & Gravel LLC

Wilson Engineers
Typewriter
P.O. Box 2000, Gambrills, MD 21054

Wilson Engineers
Typewriter
(443) 871-3440

Wilson Engineers
Typewriter
Jonathan Blair Wilson, P.E.

Wilson Engineers
Typewriter
P.O. Box 51, Urbanna, VA 23175

Wilson Engineers
Typewriter
Same as applicant

Wilson Engineers
Typewriter
x

Wilson Engineers
Typewriter
x

Wilson Engineers
Typewriter
Newtown

Wilson Engineers
Typewriter
1632-78R-680

Wilson Engineers
Typewriter
Intersection of SR 628 and SR 639

Wilson Engineers
Typewriter
186.27 acres

Wilson Engineers
Typewriter
x

Wilson Engineers
Typewriter
x





2. Narrative Report 



 

 

 NARRATIVE REPORT 
 
Project Description: 
Mattaponi Sand & Gravel, LLC is the owner of record of King and Queen County Tax Parcel 
1632-78R-680 and seeks approval for a Level 3 Site Plan from the King and Queen County 
Board of Supervisors to conduct mineral mining on the 186.27 acre parcel in accordance with the 
Code of King and Queen County and the Conditional Use Permit CU02-08 as approved by the 
King and Queen County Board of Supervisors on December 9, 2002.  The parcel is zoned 
Agricultural District (181.27 acres) and Industrial District (5.00 acres).  Mineral mining is 
permitted in the Agricultural District and in the Industrial District. 
 
It is anticipated that the Virginia Department of Energy, Division of Mineral Mining (VDE 
DMM) will issue a mining permit to Mattaponi Sand & Gravel LLC to conduct surface mining 
of mineral soils on Tax Parcel 1632-78R-680, subsequent to the issuance of a Virginia 
Department of Transportation Land Use Permit for the new commercial entrance proposed with 
the project to access State Route 628, Spring Cottage Road.    
 
Mattaponi Sand & Gravel LLC intends on constructing a wash plant for sorting, grading and 
classifying raw mined materials, and constructing mining operation supporting infrastructure 
consisting of an administrative office with restroom facilities for employees and visitors, a water 
supply well for domestic use, and weigh scales on the property.  A sediment basin with a wet 
retention pool will be constructed adjacent to the wash plant.  The sediment basin will provide a 
suitable source and volume of water to enable the wash plant to sort and complete gradation of 
the mined materials with a wet sieve process.  Water will be pumped from the sediment basin 
wet retention pool up to the wash plant.  Wash water from the sieve operation will be returned to 
the sediment basin for recycling and reuse. 
 
Sanitary facilities to serve the mine employees, mine inspectors and mine visitors will be the 
restroom that will be located in the administrative office to be constructed on Tax Parcel 1632-
78R-680.  Water supply and septic drainfield facilities servicing the administrative office on Tax 
Parcel 1632-78R-680 will permitted and constructed according to Virginia Sewage Handling and 
Disposal Regulations. 
 
Buffers and Setbacks: 
The surface mining operations will be obscured from public view with the maintenance of the 
Conditional Use Permit CU02-08 300-foot and 50-foot required undisturbed buffers, and the 
maintenance of the Resource Protection Area (RPA) and RPA 100-foot width buffer. These 
buffers are currently forested and will be maintained in their current natural conditions.  
Photographs of the current forested buffers as viewed from State Route 628 are included at the 
end of this Narrative Report. 
 
Traffic Generation: 
The Mattaponi Sand & Gravel mine site is expected to employ a maximum crew of 8 persons to 
operate and maintain mining equipment and perform administrative duties on the property. The 
maximum number of trucks that may export material from the site each day is 50 as stipulated 



 

 

with the Conditional Use Permit CU02-08.  Therefore the maximum number of empty trucks that 
will enter the site each day will be 50, and the maximum number of loaded trucks that will exit 
the site each day is 50.  
 
Vehicular trip generation for the site is expected as follows: 
 

TRIP GENERATION            11/13/2024 
Mattaponi Sand & Gravel, LLC        
Tax Parcel 1632-78R-680 ENTRANCE SPRING COTTAGE ROAD, S.R. 628    
         

Land Use Intensity 
Daily 
Trips 

AM or PM Peak Hour 
Volumes   

Sand & Gravel Surface 
Mine n/a   Total Enter Exit   
ITE Code (not applicable)   132 15 8 7   
         
         
Calculations: Trucks per day         
Operational days 52 weeks per year X 6 haul days per week = 312 haul days/year 
Anticipated mining life 10 years  x 312 haul days/year = 3120 haul days   
Peak Annual Tonnage 390000 tons/year      
Average Vehicle Load 25 tons per vehicle      
Average Tonnage per day 390000 tons/year /312 haul days/year =1250 tons/day 
Trips per day (loaded) 1250 tons/day/25 tons/vehicle =50 VPD Max. per CU02-08 

Total Average Trip Ends 
50 VPD x 2 = 100 
VPD (50 empty in + 50 loaded out)   

         
Employees 8 employees      
Total Average Trip Ends 4 trip ends/employee x 8 employees = 32 VPD   
         
Combined PEAK Total ATE 132 (traveling North or South along SR 628)   
AM or PM PHV 132 x 11% = 15      
Enter/Exit Split 53/47 8 entering/7 exiting     
PHV right turns is 50-percent of 8 entering vehicles per hour 4     
 
 
       
    
    
       
       

 



 

 

Hours of Operation: 
7:00 AM to 6:00 PM Monday through Friday with no loaded trucks leaving the site until after 
King and Queen County Public Schools morning bus routes are completed, and 7:00 AM to 
12:00 PM on Saturday.  The mine site will be closed on Sunday. 
 
Outdoor Lighting: 
No permanent outdoor lighting is being proposed with the mine site with the exception of 
lighting shown for the office area parking and that which is required by the building code for 
ingress and egress doors to the office.   
 
Outdoor Speakers/Paging System: 
No outdoor speaker or paging systems are proposed with the project. 

Utilities: 
Power service to the building and wash plant will be coordinated with the utility service 
provider. 
 
Buildings and Structures: 
Buildings and structures are shown on the site plan.  Dimensions from the office building to 
front, left side, right side and rear property lines are identified on Sheet C20 of the site plan. 
 
Sanitary Facilities: 
Restrooms for employees and visitors will be provided in the administrative office.  Sewage 
disposal will be with an on-site septic drainfield system. 
  
Water Supply: 
Water supply will be provided with a new Class IIIB groundwater supply well. 
  
Dust Control: 
Airborne sediments will be controlled according to Virginia Department of Energy Mineral 
Mining standards.  During periods of dry weather, wetting of the haul roads using a sprinkler or 
similar spray discharge system mounted on a water tank truck will be employed as necessary to 
suppress and control dust. 
 
Storm Runoff and Erosion Control: 
Adequate provisions for controlling storm runoff, erosion and sedimentation from the surface 
mining operation have been included on the site plan for the project.  The Virginia Department 
of Energy permit for the surface mining requires when surface mining in an area has been 
completed that the area be reclaimed.  The reclamation plan for this site is to establish native 
ground cover vegetation, other approved grasses, or to implement the Forestry Reclamation 
Approach according to the Virginia Department of Energy Mine Operator’s Manual.  The 
reclamation grading plan promotes sheet flow to the project’s permanent sediment basin.  The 
sediment basin provides for a permanent wet retention pool to assist with the sedimentation 
process and attenuate peak storm event rates of discharge prior to release of site runoff through a 
stable rip rap stone outlet level spreader apron to the existing 100-foot Resource Protection Area 



 

 

forested buffer.  The permanent pond and level spreader outlet is designed for the project 
combined with the forested natural buffers to minimize storm runoff velocities and provide for 
water quality enhancement using natural sedimentation and filtration processes. 
 
Chesapeake Bay Preservation Area:  
The mine site has been designed to keep all mining and land disturbance landward of designated 
Resource Protection Areas (RPA) and RPA buffers. 
 
The mine site mining and reclamation plan converts the property’s silvicultural/forestry land use 
to an impoundment facility (excavated surface mine) where all surface runoff is retained within 
the mine limits.  Final reclamation of the mined property will revert the land use back to a 
forestry or meadow land cover condition where pre-development and post-development runoff 
volumes, velocities and pollutant generation are expected to be equal. 
  
Project Site Conditions: 
The project site topography ranges from mild to severe.  Stormwater runoff from the site is 
currently conveyed by overland flows generally in a west direction to the Mattaponi River.  The 
Mattaponi River is non-tidal along this section of the river. 
  
The property contains both Chesapeake Bay Preservation Area Resource Protection Areas (RPA) 
and Resource Management Areas (RMA).  Non-tidal wetlands are located within the boundaries 
of the project.  The limits of the non-tidal wetlands were field identified and flagged by George 
M. Junkin, Certified Wetlands Delineator #93MD0510034B.  Flagged wetland limits were 
survey located by Bay Design Group.  The U.S. Army Corps of Engineers has not issued a 
Jurisdictional Determination and confirmation of the surveyed wetland limits as of the date of the 
preparation of this report.  No regulated non-tidal wetlands will be disturbed with the mining and 
reclamation activities on the project. 
 
Project site conditions are identified on the Plan of Development. 
 

Property Owner: 
Mattaponi Sand & Gravel LLC 
 

Adjacent Property: 
Adjacent property ownership is identified on the project plans. 
  

Offsite Areas: 
There are no offsite areas associated with this project. 
  

Soils: 
Soils in existence prior to proposed surface mining are identified on Sheet C3 of the Level 3 Site 
Plan.  The predominate soil is Tarboro sand, which is a hydrologic group “A” soil. 
 
Critical Erosion Areas: 
Critical erosion areas that must be protected to the maximum extent practical include the existing 



 

 

roadside drainage channels, streams, non-tidal wetlands, and the adjacent properties.  No other 
areas are considered to be critical. 
 

Erosion and Sediment Control Measures: 
The mining operations and erosion and sediment control measures to be implemented on the 
project site are regulated by the Virginia Department of Energy.  Virginia Department of Energy 
staff conduct periodic inspections of all mine facilities to ensure the performance and adequacy 
of erosion and sediment control measures to protect areas located outside of the active mining pit 
areas.  Temporary erosion and sediment control measures to be employed during reclamation 
grading operations include silt fencing, diversion dikes, culvert inlet protection, sediment basins, 
and dust control.  Permanent erosion and sediment control measures to be implemented with the 
project reclamation include rip rap stone outlet protection and slope stabilization, permanent 
sediment basins, level spreaders, permanent seeding, mulching, erosion blankets and matting, 
and the establishment of vegetative cover over disturbed soil surfaces.   All erosion and sediment 
control practices shall be in accordance with the standards and specifications as prescribed in the 
Virginia Department of Energy Mine Operator’s Manual and as supplemented by the 1992 
Virginia Erosion and Sediment Control Handbook. 
  
Structural Practices & Vegetative Practices Proposed: 
3.02 Construction Entrance 
3.05 Silt Fence 
3.08 Culvert Inlet Protection 
3.09 Diversion Dike 
3.13 Sediment Trap 
3.14 Sediment Basin 
3.18 Outlet Protection 
3.19 Rip Rap 
3.30 Topsoiling 
3.31 Temporary Seeding (as required) 
3.32 Permanent Seeding 
3.35 Mulching 
3.36 Soil Stabilization Blankets and Matting 
3.39 Dust Control (as required) 
 

Management Strategies: 
See the project site plan.  All sediments shall be confined within the project limits.  Surface 
runoff will be directed to stabilized and adequate storm drainage channels or discharged in the 
form of sheet flow to forested buffers. 
 

Permanent Stabilization: 
All denuded areas will be stabilized with native ground cover vegetation as identified on the 
plans or with other approved groundcovers according to the Virginia Department of Energy 
Mine Operator’s Manual. 
 
 



 

 

Stormwater Management & Drainage Calculations: 
In summary, the minimal percentage of site impervious area, revegetation and proposed 
reclamation of mined areas, and flow attenuation through the permanent pond with discharges in 
the form of sheet flow to the extensive forested buffers surrounding the mine site are expected to 
result in no increase is runoff from the project site.  Additionally, the total project area of 127.56 
acres of land disturbance is significantly less than 1-percent of the total contributing Mattaponi 
River watershed area at the point where the site contributes flow to the Mattaponi River. The 
significant difference in size of the offsite contributing drainage area to the onsite development 
area results in no change to the watershed hydrology, and no change to the total runoff volume, 
peak discharge rate or velocity of flow in the receiving channel being the Mattaponi River. 
 
The Virginia Department of Energy regulates surface mining operations for compliance with 
Virginia stormwater management and erosion and sediment control regulations. 
 
Maintenance: 
Temporary erosion and sediment control measures are to be inspected at the end of each 
workday, and after each rainfall.  Damaged or inoperative control measures should be replaced 
and/or repaired immediately.  Sediment accumulations shall be removed and disposed of in 
approved spoil areas to ensure satisfactory performance of the drainage system.   Permanent 
erosion and sediment control measures consisting of permanent vegetation, rip rap stone outlet 
protection and slope protection should be inspected on an annual basis and after storm events 
with rainfall intensity of 2.8 inches per hour or greater.  Damaged areas or measures should be 
repaired. 



SR628 End of Asphalt 
View where SR628 asphalt paving ends 
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SR628 Northeast 
View of site at northeast end 

Legend    
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SR628 ITX SR639 
View of site at intersection 

Legend    
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SR628 EX. Driveway 
View of site at existing driveway 
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3. Virginia Department of Energy Mineral Mining Operational Plan 



Mattaponi Sand & Gravel 
 

OPERATIONAL PLAN  

for Mattaponi Sand & Gravel Mine Site 
 

 

 
MAPS 
 

A general location map showing sensitive features within 1000 feet of the 
Mattaponi Sand & Gravel property boundaries and mining site is shown in 
Appendix A and is part of this operational plan. 
 
 

SIGNS 
 

A 4-foot by 4-foot sign shall be posted at the mining site adjacent to the principal 
access road.  The sign shall be mounted on a metal or wood post with a mounting 
height at least 4-feet above ground level.  The name of the permittee and the 
Virginia Department of Energy permit number shall be identified on the sign in a 
clear and legible format with font sizing appropriate for size of the sign and 
distance from the edge of the principal access road. 

 
 
MARKING PERMIT BOUNDARY 

 
The permit boundary of the mine site and plant shall be clearly marked with 
identifiable markings when mine related disturbing activities are within 100’ of 
the permit boundary. The permit boundary will be marked using a combination of 
witness stakes in open areas consisting of metal fence posts, 1-inch diameter 
white PVC Sch40 pipe posts, fiberglass boundary posts, or similar permanent 
delineation materials.  In wooded areas, the permit boundary will be marked by 
painting and flagging of trees at the permit boundary. 

 
 
ROADS 
 

The entrance to the mine site will require a Virginia Department of Transportation 
(VDOT) Land Use Permit for a new commercial entrance conforming to the 
current VDOT Road Design Manual Appendix F standards. The new commercial 
entrance will have a minimum paved width of 30-feet with 50-foot radii 
conforming to VDOT requirements.   The new entrance will be surfaced with 
asphalt or concrete extending from the existing Spring Cottage Road, State Route 
628 edge of pavement interior to the project site a minimum distance of 100-feet 



(Haul Road STA 1+00).  Beyond the new VDOT commercial entrance, the access 
road will be 30 feet in width and surfaced with VDOT No. 21A aggregate 
material between Haul Road STA 1+00 to 3+50, with the remainder of the Haul 
Road surfaced with a combination of sand and gravel to create an all-weather 
travel surface.  Internal service roads will be installed as needed by the mine 
operator.  Internal service roads will be a minimum width of 15-feet.  All access 
roads will be properly maintained to ensure that mud and debris are not tracked 
onto public roads.  All access roads and service roads will be properly maintained 
to control dust.  Maintenance of the road system shall consist of inspecting, 
repairing and cleaning of roadways, ditches and culverts as necessary.  Internal 
service roads and principal access roads shall be planned to minimize the impact 
of traffic, dust, and vehicle noise on areas outside the mining site.  

 
Road surfaces and ditches will be stabilized with rock or other suitable paving 
material or vegetated in the case of ditches.  When a road is abandoned, steps 
shall be taken immediately to minimize erosion and establish vegetative cover.  
These steps will involve scarifying the road to a depth of 12 inches and seeding to 
meet the post mining land use requirements.  The haul roads may be left un-
reclaimed with the landowner’s approval following the completion of mining. 
Sediment control shall be provided for roads to minimize sediment that leaves the 
permitted and disturbed area.  If necessary, culverts with a minimum diameter of 
12 inches, but adequate to carry storm runoff, will be installed at intervals to 
prevent overloading of ditches.  Where necessary, the inlet end shall be protected 
by a headwall of a suitable material and the outlet end shall discharge onto an 
apron of rock riprap or concrete.  Runoff will not be allowed to flow over an 
unprotected fill slope. 

 
 
DRAINAGEWAYS 
 

No impacts to natural drainageways will be allowed.  There are no plans to mine 
near any intermittent or perennial streams.  

 
100-foot Chesapeake Bay Preservation Area Resource Protection Area buffer 
shall be maintained.  No mining or disturbance of the RPA buffers is permitted.  
 
A 50-foot buffer zone of undisturbed vegetation or undisturbed forest will be 
provided and maintained between the mining operation and any stream, not 
otherwise protected by the RPA buffer requirements, or by King and Queen 
County Conditional Use Permit CU02-08 300-foot and 50-foot undisturbed 
buffers.  Buffer zones will be maintained in addition to proper sediment control. 
 



SCREENING 
 

The Mattaponi Sand & Gravel mine site shall be effectively screened from public 
view using one or a combination of methods consistent with the following: 
 
1. King and Queen County Conditional Use Permit CU02-08 undisturbed buffers 

consisting of a 300-foot natural undisturbed forested area within the property 
boundaries as measured from the State Route 628 public right-of-way and as 
measured from the property boundary with the now or formerly Garnett 
property, and a 50-foot natural undisturbed forested area within the property 
adjacent to all other exterior property boundary lines; 

2. Maintenance and use of natural topography; 
3. Constructed earth berms, where determined to be necessary; and 
4. Planting of trees, where determined to be necessary.  
 
Trees specifically planted for screening purposes shall be evergreen species of 
adequate height and suitable to the area.  Plantings shall be spaced to 
accommodate the mature size of the species.  Plantings shall be provided in at 
least two (2) rows with trees staggered along the rows as the Virginia Department 
of Energy minimum requirement.   
 
Constructed earth berms for screening purposes shall be sloped at 3H: 1V.  All 
berms shall be seeded to prevent soil erosion.  The toe of berms shall not be 
constructed within 25-feet of adjacent property boundaries without written 
permission from the adjoining property owner.  Silt fence shall be installed along 
the toe of berms on the exterior facing side.   Screening berms are to be removed 
and berm materials are to be used during the reclamation of the mining site at the 
completion of mining operations. 
 

 

TOPSOIL AND OVERBURDEN STORAGE 

 
Temporary erosion and sediment control measures shall be installed prior to any 
land disturbance associated with site preparation or mining activities.   Erosion 
and sediment control measures shall conform to the Virginia Department of 
Energy Mineral Mine Operator’s Manual and/or the Virginia Erosion and 
Sediment Control Handbook.  Topsoil and overburden will be removed and 
stockpiled or used to create diversion berms around the perimeter of the site.  All 
constructed berms will have a top width of at least 4 feet and shall not exceed 5-
feet in height as measured from the existing natural ground elevation.  Berm side 
slopes will be 3H:1V or less and will be compacted and vegetated.   Topsoil shall 
not be removed from the permitted mining site without prior approval from the 
Virginia Department of Energy.  Diversion berms will be inspected on a regular 
basis and maintained as necessary.  Berms shall not be constructed within 25 feet 
of adjacent property boundaries without written permission from the adjoining 



property owner.  Tree roots and limbs generated on-site may be stockpiled within 
the permit area.   

 
As areas are completed, the berms will be utilized during reclamation activities to 
obtain final grade and promote vegetative cover. 

 
 
 

 

MINING METHOD 

 
Mining operations shall be conducted to ensure that all sediment generated from 
the mining activities at the site will be directed into the mine pit.  Grading and 
surface drainage facilities shall be implemented to minimize soil erosion, 
adequately control runoff and direct such runoff to stable outlets.  Temporary and 
permanent erosion and sediment control measures shall be implemented as 
necessary to confine all sediment to the permitted active mine site.  Perimeter 
buffers shall be maintained to further enhance the project site’s erosion control 
program.   
 
Mining will be conducted using dragline equipment, front-end loaders, dozers, 
off-road dump trucks, pans, excavators and other equipment necessary to remove 
topsoil and overburden, prepare the site for mining, mineral extraction operations, 
and during reclamation of mining site.  
 
The mining is expected to extend to an average depth of approximately 20 to 38-
feet below the existing ground elevation.  Overburden soils are expected to range 
from 1 to 6 feet below the existing ground surface, with mineable minerals 
located beneath the overburden soils.  
 
Wooded areas located within the permitted mine limits will be cleared and 
grubbed.  Individual mine cells will be designated by the mine operator and 
mining will proceed on a cell by cell basis.   Areas cleared or disturbed outside of 
active mining cells will be stabilized with temporary or permanent seeding.   
 
Active mining will commence on individual cells with the removal and 
stockpiling of overburden soils from the active mining cell area.  Mineral 
extraction will be accomplished in a single lift, with mine pit walls extending 
from the depth of the overburden soils to the depth of the pit floor (depth varies) 
below the existing ground surface.  The sand and gravel material within the 
mineral extraction zone will be removed so the pit wall remains stable.  No 
activity will be permitted on the pit floor below or near areas actively being 
mined. Overburden material will be stripped back at least 10 feet from the top 
edge of the mineral extraction layer at the pit wall to create a bench at the top of 
the excavation.  Benching the overburden soil away from the top of the pit wall 
will assist in decreasing overburden soil pressure acting on the face of the pit 



wall.   The overburden soil will be sloped away from the bench at the active pit 
area back to natural ground with a slope equivalent to the angle of repose of the 
overburden soil.  All slopes within the mineral extraction zone and overburden 
layers will be maintained at the angle of repose of the various strata or flatter 
during mining operations.  Final slopes will be graded to 3H:1V with reclamation 
activities being conducted on a cell by cell basis.  
 

DRAINAGE CONTROL 

 
Mining operations will be conducted to direct all surface runoff into the mine pit 
area.  The mine pit will be excavated to depths approximately 20 to 38-feet below 
the surrounding adjacent grade, or depths as shown on the Plan of Development.  
However, the mine operator may extend the depth of extraction to the full extent 
of the mineral bearing strata, which may be greater than 38-feet.  All surface 
runoff within areas of active mining will be contained within the mine pit.  The pit 
will contain at least 0.125 acre-feet of volumetric storage for sediment control.  
Temporary sediment basins will be constructed as necessary and will include 
minimum normal pool depths of 3-feet measured from the sediment basin floor.  
The normal pool depth may be regulated with weir outlets, or with float level 
controls and dewatering pumping.  Dewatering effluent will be clear, non-turbid 
and free of sediment.  Dewatering effluent will be discharged, if necessary, to 
secondary sediment trapping devices such as dewatering pits or silt bags prior to 
final release through stabilized outlets. 
 

METAL AND DEBRIS 
 
All metal, lumber and debris generated on site will be stored in one location 
within the permitted area for use in repair of equipment, or to be sold at a later 
date.  No metal will be left on the site after mining is complete.  Any off-site 
generated metal waste will be promptly removed from the mine site.  There will 
be no landfilling activities on the permitted area. 

 
ACID MATERIAL 
 

All acid-generating spoil materials will be segregated and buried to a minimum 
depth of four feet. 

 

 

OFF-SITE MATERIALS / HAZARDOUS WASTE 

 
No off-site materials or hazardous waste will be transported to the Mattaponi 
Sand & Gravel Mine Site. 
 

No trash and/or debris will be allowed to accumulate on-site.  All on-site 
generated waste such as used petroleum products, contaminated fuel, used anti-



freeze, used batteries, used cleaning solvents, etc. will be properly stored until 
disposed of at an approved off-site facility. 

 

 

GROUNDWATER 

 
Shallow seasonal perched ground water may be encountered during mineral 
extraction. Dewatering of the mine pit shall be conducted in accordance with the 
Mine Operator’s Manual. 
 
Soil evaluation test pits advanced by the Owner indicate no seasonal water table 

to depths of 20-feet below the existing ground surface, consistent with the 

maximum depth of the test pit excavations.  Mineral extraction may extend to 

depths of approximately 38-feet below the ground surface, or 18-feet below the 

test pit excavations, where the depth to the seasonal high water table may be 

encountered.  Dewatering of the mine pit may be necessary during pit excavation 

operations.  Dewatering required to control groundwater seepage in the active 

mine pit will be conducted to direct pumping effluent to an appropriately sized 

dewatering structure, sediment trap or basin.  Dewatering structures may consist 

of portable sediment tanks, filter boxes, silt bags or straw bale/silt fence pits 

conforming to Virginia Erosion and Sediment Control Handbook Standard 3.26.  

Sediment trapping and dewatering structure outlets will be sized to dissipate 

pump discharge velocity and ensure that effluent is released from the dewatering 

structure or sediment trap at velocities that are non-erosive to the receiving 

drainage channel, stream or forested buffer prior to ultimate discharge into the 

Mattaponi River.  

 

Mining operations and excavation below the shallow near surface aquifer will not 

impact the groundwater supply wells in the vicinity of the mine site.  There are 

two (2) expected domestic water supply wells within 1000-feet of the Mattaponi 

Sand & Gravel Mine Site.  The wells are located on properties situated at 1381 

Spring Cottage Road and 1878 Spring Cottage Road approximately 200-feet 

south and 670-east of the designated mine limit.  

 

No impact on groundwater resources are expected to result from the mining 

operations or from temporary dewatering of the mine pit.  The mine site is located 

adjacent to tributary streams that discharge to the Mattaponi River.  Seasonal 

rainfall, and the tributary streams will effectively recharge the shallow aquifer 

and will maintain the hydrologic balance of the shallow aquifer. 

  
PETROLEUM AND OTHER SOURCES OF CONTAMINATION 
 

Any above ground fuel storage tanks shall be double walled vessels or tanks shall 
be constructed with concrete containment dikes to prevent petroleum leakage and 
contamination.  Fueling of mining excavation equipment will be conducted using 
portable storage containers or fueling trucks.  Fueling will be accomplished to 



minimize potential for petroleum spills and leakage.  Any fuel that accidentally 
leaks onto the ground will be immediately cleaned up and the contaminated 
material will be removed from the site. 
 
A Plan for Minimization of Adverse Effects on Water Quality will be implemented 

on this project to prevent the potential of petroleum products from entering the 

groundwater system.  The following precautions will be taken: 

1. All major mobile equipment repairs will be made off the mine site at service 

provider shops. 

2. Minor repairs made to mobile equipment will be made at least 200 feet from 

any ponds. 

3. Fluids from repairs will be collected and disposed of properly offsite at an 

appropriate offsite disposal site. 

4. A petroleum spill kit and spill kit materials will be available to clean up any 

accidental spills. Any soil contaminated by an accidental spill will be removed 

from the site and disposed of in an approved Virginia DEQ approved landfill 

facility or sent to an appropriate mitigation facility. 

5. Fuel storage on site will be limited to a single 1,000 gallon tank. This tank 

shall be a double walled containment vessel. The fuel tank will be located at 

least 200 feet from any pond.  

 
 
  

SIMULTANEOUS RECLAMATION 
 

The mine site will be reclaimed in general conformance with the Level 3 Site Plan 
dated November 13, 2024 and revised through February 17, 2025. 
 
Once mining is complete in an individual cell area, the pit walls within the 
individual cell will be sloped to 3H:1V and the pit floor will be shaped and graded 
to conform with the final reclamation grading plan.  All areas above the normal 
pool level of any permanent pond will be limed, fertilized, mulched, and seeded 
with the approved permanent vegetation mix.   
 
Any area within the mine site where mining has not been completed but has been 
dormant and no land disturbance for a period of one year, will be sloped 3H:1V 
and the pit floor will be graded level.  The dormant area above the normal pool 
level will be seeded with temporary cover vegetation, as directed by the Virginia 
Department of Energy. 
 
Any area within the mine site where mining has not been completed but has been 
dormant and no land disturbance for a period of two years, will be sloped 3H:1V 
and the pit floor will be graded level.  The dormant area above the normal pool 
level will be limed, fertilized, mulched, and seeded with the approved permanent 
vegetation mix, as directed by the Virginia Department of Energy. 
 



 

RE-VEGETATION  
 
No plant species considered a highly invasive species by the Commonwealth of 
Virginia will be planted on the mine site. 
 
The soil will be tested before seeding. 1000 lbs/acre of 10-10-10 fertilizer or its 
equivalent will be used, if so recommended by the soil test, on all areas to be 
seeded. Two tons of agricultural lime will also be used, if needed as shown by the 
soil test, on all the areas receiving fertilizer and permanent seeding. 
  
The temporary seed mixture will consist of 50 lbs/acre of annual rye except for 
foxtail millet, which will be planted at the same rate in the summer months. 
 
The permanent seed mixture and seeding rate will be: 

 
As specified on Sheet C8 of the above referenced Level 3 Site Plan. 
 

CLOSURE OF ROADS OR OPENINGS 
 

Upon abandonment of the mine, the operator shall effectively close or fence all 
roads, openings, and pits where hazardous conditions exist.  Warning signs shall 
be posted.  If fencing is necessary, the fence shall be 4-feet high woven wire with 
two strands of barbed wire on top.  Intermittently worked mines shall also be 
closed or barricaded and posted with warning signs to prevent access to roads and 
hazardous areas. 
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New 12' - 4" PVC SCH40 DWV building sanitary lateral at 0.0104 f/ft installed with a 4" sanitary cleanout, INV=57.00+/-.

New  Hanover Precast (or equal) mid seam 1000 gallon septic tank, with effluent filter.  INV (in)=56.88, INV (out)=56.71

New 392'-4" PVC SCH40 DWV sanitary lateral with 4" PVC SCH40 cleanouts at intervals not to exceed 75'.  Install pipeline at minimum grade of
0.0104 ft/ft.  Provide cleanouts with cast-iron frame and cover.

New Hanover Precast (or equal) 8-hole concrete distribution box with flow equalization weirs.

New primary septic drainfield.  Install (4) 75' (L) x 36" (W) trenches with an installation depth of 24-inches.  Trenches to be spaced 9-feet on center.

Reserve septic drainfield area, 30' (W) x 75' (L).  No storage of materials, equipment or vehicles permitted within the reserve area.

New 66'+/- 1" PVC SCH40 waterline (SWJ) from new well to scale office.  Install with 24" minimum depth of cover and affix 10 ga. plastic coated
copper tracer wire to new pipeline.  Terminate copper tracer wire in Snake Pit tracer wire termination boxes with one box adjacent to the building
and the other adjacent to the new well.
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STA 0+00
NEW 8-HOLE HANOVER
PRECAST DISTRIBUTION BOX
INV = 28.96 (IN)
INV = 28.84 (OUT)

4" PVC SCH40 TO
DRAINFIELD TRENCHES

STA 0+03.45
NEW 4" SCO
INV=29.00
45° H. BEND

STA 0+09.10
NEW 4" SCO
INV=29.05
45° H. BEND

STA 0+27.26
NEW 4" SCO
INV=30.50

STA 1+02.26
NEW 4" SCO
INV=41.60

STA 1+77.26
NEW 4" SCO
INV=53.25

STA 2+52.26
NEW 4" SCO
INV=54.29

STA 3+27.26
NEW 4" SCO
INV=55.33

STA 4+13.63
BUILDING
INV=57.00

STA 4+09.63
NEW 4" SCO
INV=56.96

STA 3+96.66
NEW 1000 GALLON MID
SEAM SEPTIC TANK WITH
EFFLUENT FILTER
INV=56.88 (IN)
INV=56.71 (OUT)

17
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New 12' - 4" PVC SCH40 DWV building sanitary lateral at 0.0104 f/ft installed with a 4" sanitary cleanout, INV=57.00+/-.

New  Hanover Precast (or equal) mid seam 1000 gallon septic tank, with effluent filter.  INV (in)=56.88, INV (out)=56.71

New 392'-4" PVC SCH40 DWV sanitary lateral with 4" PVC SCH40 cleanouts at intervals not to exceed 75'.  Install pipeline at minimum grade of
0.0104 ft/ft.  Provide cleanouts with cast-iron frame and cover.

New Hanover Precast (or equal) 8-hole concrete distribution box with flow equalization weirs.

KEYNOTES:
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NOTES:
1. ALL NEW GRAVITY SANITARY COLLECTION SYSTEM PIPING FROM THE BUILDING TO

THE SEPTIC TANKS SHALL BE  4" PVC SCH40 DWV PIPE WITH SOLVENT WELDED
JOINTS AND FITTINGS.

2. INSTALL SANITARY CLEANOUTS AT ALL BENDS AND AT INTERVALS NOT TO EXCEED
75-LINEAR FEET.

3. ALL NEW SANITARY FORCEMAIN PIPING SHALL BE  PVC SCH40 WITH SOLVENT
WELDED JOINTS.

4. ALL PVC SCH40 PIPE JOINTS AND FITTINGS  SHALL BE PRIMED WITH PURPLE PRIMER
PRIOR TO GLUE APPLICATION.

5. INSTALLATIONS AND CONSTRUCTION SHALL CONFORM WITH ALL APPLICABLE
BUILDING, ELECTRICAL, MECHANICAL AND PLUMBING CODES, AS WELL AS
APPLICABLE SAFETY REGULATIONS.

6. CONSTRUCTION SHALL CONFORM WITH THE CURRENT VIRGINIA SEWAGE HANDLING
AND DISPOSAL REGULATIONS.
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5. Drainage Calculations 
 



TR-20 HYDROLOGY WORKSHEET
REVISED

Condition Developed Project 24023 Mattaponi Sand & Gravel 2/17/2025

Drainage Basin # SDA1 Total Area (ac) 1.75

SCS Hydrology Rational Method
Soil Group Land Use Area (ac) RCN Product C Product

A IMPERVIOUS 0.56 98 54.88 0.90 0.504
A PONDS 0.00 98 0 0.90 0.000
A AGRICULTURE 0.00 60 0 0.50 0.000
A OPEN 1.19 39 46.41 0.30 0.357
A WOODS 0.00 30 0 0.25 0.000
B IMPERVIOUS 0.00 98 0 0.90 0.000
B PONDS 0.00 98 0 0.90 0.000
B AGRICULTURE 0.00 72 0 0.50 0.000
B OPEN 0.00 61 0 0.30 0.000
B WOODS 0.00 55 0 0.25 0.000
C IMPERVIOUS 0.00 98 0 0.90 0.000
C PONDS 0.00 98 0 0.90 0.000
C AGRICULTURE 0.00 80 0 0.50 0.000
C OPEN 0.00 74 0 0.30 0.000
C WOODS 0.00 70 0 0.25 0.000
D IMPERVIOUS 0.00 98 0 0.90 0.000
D PONDS 0.00 98 0 0.90 0.000
D AGRICULTURE 0.00 83 0 0.50 0
D OPEN 0.00 80 0 0.30 0
D WOODS 0.00 77 0 0.25 0
Totals 1.75 101.29 0.861

Composite
RCN= 58 C 0.49
S= 7.241
Time of Concentration
Overland Flow
T(overland) Length (L) Roughness (n) Rainfall (P) Slope (S)

0.04 10 0.24 3.22 0.02

Shallow Concentrated
T (concentrated) Height (H) Length (L) If Tc is less than 5

0.30 9.85 1700 min, use 5 min
Total Tc 0.33 Tc (min) 20

Total Imper. Area 32 %Impervious

Comments:
TR20 SUMMARY RESULTS: SDA1
Storm Event Rainfall (in/hr) Runoff (in) Volume (cf) Discharge (cfs)
1-year 2.65 0.17 1087 0.00 Infiltrate 100% Ro 
2-year 3.22 0.35 2212 0.00 Infiltrate 100% Ro 
10-year 4.96 1.15 7285 0.00 Infiltrate 100% Ro 
25-year 6.2 1.88 11960
100-year 8.48 3.46 22006
Rational Method Q=CIA I=B/(Tc+D)^E
Storm Event B D E CCfA I (in/hr) Q (cfs)
2-year 56.84 11.21 0.83 0.86 3.27 2.81
10-year 60.65 10.79 0.77 0.86 4.33 3.73
25-year 58.96 10.10 0.73 0.95 4.91 4.65
100-year 55.77 8.92 0.67 1.08 5.85 6.30



Elevation Storage Table Node #1
Elev Area Avg. Area Elev. Diff. Incre. Stor Sum Stor Sum Stor Sediment Basin Sediment Basin
(ft) (sf) (sf) (ft) (cf) (cf) (cy) Wet Vol. (cy) Dry Vol. (cy)

44.78 1968 2441.5 1.00 0 0 0.0
45.78 2915 3469.5 1.00 2441.5 2441.5 90.4
46.78 4024 4730.5 1.00 3469.5 5911 218.9
47.78 5437 0.00 4730.5 10641.5 394.1



Mattaponi Sand & Gravel Infiltration Basin Design

Infiltration Basin No. 1 10-Year Design Storm 100% Runoff Infiltration
SDA1 DA (ac) = 1.75

Vro (cf) = 7285

Soils Group
18B Tarboro Sand A

Equation
Infiltration Rate (in/hr), f = 13
Drawdown Time (hr), Td = 48
Dmax (ft) = 312 (1/2 f * Td)
Fill Time (hr), Tf = 2
Basin Depth (ft), d = 3
Surface Area (sf), SA = 1784.082 (Vro/[d+(1/2 f *Tf)/12])



TR-20 HYDROLOGY WORKSHEET
REVISED

Condition Developed Project 24023 Mattaponi Sand & Gravel 2/17/2025

Drainage Basin # SDA2 Total Area (ac) 1.78

SCS Hydrology Rational Method
Soil Group Land Use Area (ac) RCN Product C Product

A IMPERVIOUS 0.56 98 54.88 0.90 0.504
A PONDS 0.00 98 0 0.90 0.000
A AGRICULTURE 0.00 60 0 0.50 0.000
A OPEN 1.22 39 47.58 0.30 0.366
A WOODS 0.00 30 0 0.25 0.000
B IMPERVIOUS 0.00 98 0 0.90 0.000
B PONDS 0.00 98 0 0.90 0.000
B AGRICULTURE 0.00 72 0 0.50 0.000
B OPEN 0.00 61 0 0.30 0.000
B WOODS 0.00 55 0 0.25 0.000
C IMPERVIOUS 0.00 98 0 0.90 0.000
C PONDS 0.00 98 0 0.90 0.000
C AGRICULTURE 0.00 80 0 0.50 0.000
C OPEN 0.00 74 0 0.30 0.000
C WOODS 0.00 70 0 0.25 0.000
D IMPERVIOUS 0.00 98 0 0.90 0.000
D PONDS 0.00 98 0 0.90 0.000
D AGRICULTURE 0.00 83 0 0.50 0
D OPEN 0.00 80 0 0.30 0
D WOODS 0.00 77 0 0.25 0
Totals 1.78 102.46 0.870

Composite
RCN= 58 C 0.49
S= 7.241
Time of Concentration
Overland Flow
T(overland) Length (L) Roughness (n) Rainfall (P) Slope (S)

0.04 10 0.24 3.22 0.02

Shallow Concentrated
T (concentrated) Height (H) Length (L) If Tc is less than 5

0.30 9.85 1700 min, use 5 min
Total Tc 0.33 Tc (min) 20

Total Imper. Area 31 %Impervious

Comments:
TR20 SUMMARY RESULTS: SDA2
Storm Event Rainfall (in/hr) Runoff (in) Volume (cf) Discharge (cfs)
1-year 2.65 0.17 1105 0.00 Infiltrate 100% Ro 
2-year 3.22 0.35 2250 0.00 Infiltrate 100% Ro 
10-year 4.96 1.15 7410 0.00 Infiltrate 100% Ro 
25-year 6.2 1.88 12165
100-year 8.48 3.46 22384
Rational Method Q=CIA I=B/(Tc+D)^E
Storm Event B D E CCfA I (in/hr) Q (cfs)
2-year 56.84 11.21 0.83 0.87 3.27 2.84
10-year 60.65 10.79 0.77 0.87 4.33 3.77
25-year 58.96 10.10 0.73 0.96 4.91 4.70
100-year 55.77 8.92 0.67 1.09 5.85 6.36



Elevation Storage Table Node #2
Elev Area Avg. Area Elev. Diff. Incre. Stor Sum Stor Sum Stor Sediment Basin Sediment Basin
(ft) (sf) (sf) (ft) (cf) (cf) (cy) Wet Vol. (cy) Dry Vol. (cy)

44.50 1968 2441.5 1.00 0 0 0.0
45.50 2915 3469.5 1.00 2441.5 2441.5 90.4
46.50 4024 4690.5 1.00 3469.5 5911 218.9
47.50 5357 0.00 4690.5 10601.5 392.6



Mattaponi Sand & Gravel Infiltration Basin Design

Infiltration Basin No. 2 10-Year Design Storm 100% Runoff Infiltration
SDA2 DA (ac) = 1.78

Vro (cf) = 7410

Soils Group
18B Tarboro Sand A

Equation
Infiltration Rate (in/hr), f = 13
Drawdown Time (hr), Td = 48
Dmax (ft) = 312 (1/2 f * Td)
Fill Time (hr), Tf = 2
Basin Depth (ft), d = 3
Surface Area (sf), SA = 1814.694 (Vro/[d+(1/2 f *Tf)/12])



TR-20 HYDROLOGY WORKSHEET
Condition Developed Project 24023 Mattaponi Sand & Gravel

Drainage Basin # SDA3 Total Area (ac) 8.62

SCS Hydrology Rational Method
Soil Group Land Use Area (ac) RCN Product C Product

A IMPERVIOUS 0.00 98 0 0.90 0.000
A PONDS 0.00 98 0 0.90 0.000
A AGRICULTURE 0.00 60 0 0.50 0.000
A OPEN 0.00 39 0 0.30 0.000
A WOODS 0.00 30 0 0.25 0.000
B IMPERVIOUS 0.00 98 0 0.90 0.000
B PONDS 0.00 98 0 0.90 0.000
B AGRICULTURE 0.00 72 0 0.50 0.000
B OPEN 0.00 61 0 0.30 0.000
B WOODS 0.00 55 0 0.25 0.000
C IMPERVIOUS 0.00 98 0 0.90 0.000
C PONDS 0.00 98 0 0.90 0.000
C AGRICULTURE 0.00 80 0 0.50 0.000
C OPEN 0.00 74 0 0.30 0.000
C WOODS 0.00 70 0 0.25 0.000
D IMPERVIOUS 0.00 98 0 0.90 0.000
D PONDS 0.00 98 0 0.90 0.000
D AGRICULTURE 0.00 83 0 0.50 0
D OPEN 0.00 80 0 0.30 0
D WOODS 8.62 77 663.74 0.25 2.155
Totals 8.62 663.74 2.155

Composite
RCN= 77 C 0.25
S= 2.987
Time of Concentration
Overland Flow
T(overland) Length (L) Roughness (n) Rainfall (P) Slope (S)

0.59 100 0.4 3.22 0.0057

Shallow Concentrated
T (concentrated) Height (H) Length (L) If Tc is less than 5

0.16 1.53 517 min, use 5 min
Total Tc 0.75 Tc (min) 45

Total Imper. Area 0 %Impervious

Comments:
TR20 SUMMARY RESULTS: SDA3
Storm Event Rainfall (in/hr) Runoff (in) Volume (cf) Discharge (cfs)
1-year 2.65 0.84 26159 4.30
2-year 3.22 1.23 38366 6.58
10-year 4.96 2.59 81029 14.55
25-year 6.2 3.65 114346 20.66
100-year 8.48 5.72 178870 32.27
Rational Method Q=CIA I=B/(Tc+D)^E
Storm Event B D E CCfA I (in/hr) Q (cfs)
2-year 56.84 11.21 0.83 2.16 2.01 4.34
10-year 60.65 10.79 0.77 2.16 2.75 5.93
25-year 58.96 10.10 0.73 2.37 3.17 7.51
100-year 55.77 8.92 0.67 2.69 3.87 10.42

RECLAMATION PLAN: Plant area with mixed hardwood and pine seedlings to produce forested open space.

Remaining soils will have been disturbed or underlying clay soil substrata.  Use hydrologic soil group "D"

with reclamation area conversion to forested open space.



Elevation Storage Table Node #3
Elev Area Avg. Area Elev. Diff. Incre. Stor Sum Stor Sum Stor Sediment Basin Sediment Basin
(ft) (sf) (sf) (ft) (cf) (cf) (cy) Wet Vol. (cy) Dry Vol. (cy)

24.90 0 2684 0.10 0 0 0.0
25.00 5368 64630.5 1.00 268.4 268.4 9.9
26.00 123893 135315.5 1.00 64630.5 64898.9 2403.7
27.00 146738 220894 22.00 135315.5 200214.4 7415.3
49.00 295050 0.00 4859668 4924567 182391.4



Mattaponi Sand & Gravel Infiltration Basin Design

Infiltration Basin No. 3 10-Year Design Storm 100% Runoff Infiltration
SDA3 DA (ac) = 8.62

Vro (cf) = 81029

Soils Group
Subgrade Clays D

Equation
Infiltration Rate (in/hr), f = 0.06
Drawdown Time (hr), Td = 48
Dmax (ft) = 1.44 (1/2 f * Td)
Fill Time (hr), Tf = 2
Basin Depth (ft), d = 1.1
Surface Area (sf), SA = 73329.41 (Vro/[d+(1/2 f *Tf)/12])



TR-20 HYDROLOGY WORKSHEET
REVISED

Condition Developed Project 24023 Mattaponi Sand & Gravel 2/17/2025

Drainage Basin # SDA4 Total Area (ac) 113.98

SCS Hydrology Rational Method
Soil Group Land Use Area (ac) RCN Product C Product

A IMPERVIOUS 0.00 98 0 0.90 0.000
A PONDS 0.00 98 0 0.90 0.000
A AGRICULTURE 0.00 60 0 0.50 0.000
A OPEN 0.00 39 0 0.30 0.000
A WOODS 0.00 30 0 0.25 0.000
B IMPERVIOUS 0.00 98 0 0.90 0.000
B PONDS 0.00 98 0 0.90 0.000
B AGRICULTURE 0.00 72 0 0.50 0.000
B OPEN 0.00 61 0 0.30 0.000
B WOODS 0.00 55 0 0.25 0.000
C IMPERVIOUS 0.00 98 0 0.90 0.000
C PONDS 0.00 98 0 0.90 0.000
C AGRICULTURE 0.00 80 0 0.50 0.000
C OPEN 0.00 74 0 0.30 0.000
C WOODS 0.00 70 0 0.25 0.000
D IMPERVIOUS 0.00 98 0 0.90 0.000
D PONDS 0.00 98 0 0.90 0.000
D AGRICULTURE 0.00 83 0 0.50 0
D OPEN 0.00 80 0 0.30 0
D WOODS 113.98 77 8776.46 0.25 28.495
Totals 113.98 8776.46 28.495

Composite
RCN= 77 C 0.25
S= 2.987
Time of Concentration
Overland Flow
T(overland) Length (L) Roughness (n) Rainfall (P) Slope (S)

0.64 100 0.4 3.22 0.0047

Shallow Concentrated
T (concentrated) Height (H) Length (L) If Tc is less than 5

0.63 5.91 2800 min, use 5 min
Total Tc 1.27 Tc (min) 76

Total Imper. Area 0 %Impervious

Comments:
TR20 SUMMARY RESULTS: SDA4
Storm Event Rainfall (in/hr) Runoff (in) Volume (cf) Discharge (cfs)
1-year 2.65 0.84 345896 36.53
2-year 3.22 1.23 507301 55.98
10-year 4.96 2.59 1071424 123.71
25-year 6.2 3.65 1511961 175.95
100-year 8.48 5.72 2365157 275.43
Rational Method Q=CIA I=B/(Tc+D)^E
Storm Event B D E CCfA I (in/hr) Q (cfs)
2-year 56.84 11.21 0.83 28.50 1.39 39.65
10-year 60.65 10.79 0.77 28.50 1.95 55.52
25-year 58.96 10.10 0.73 31.34 2.28 71.40
100-year 55.77 8.92 0.67 35.62 2.84 101.21

RECLAMATION PLAN: Plant area with mixed hardwood and pine seedlings to produce forested open space.

Remaining soils will have been disturbed or underlying clay soil substrata.  Use hydrologic soil group "D"

with reclamation area conversion to forested open space.



Elevation Storage Table Node #4 (Shown in HydroCad Model as Node 7P)
Elev Area Avg. Area Elev. Diff. Incre. Stor Sum Stor Sum Stor Sediment Basin Sediment Basin
(ft) (sf) (sf) (ft) (cf) (cf) (cy) Wet Vol. (cy) Dry Vol. (cy)

18.00 219152 226487.5 1.00 49803
19.00 233823 306838.5 1.00 226487.5 226487.5 8388.4
20.00 379854 644642 1.00 306838.5 533326 19752.8
21.00 909430 1204023 1.00 644642 1177968 43628.4
22.00 1498616 1847581 1.00 1204023 2381991 88221.9 88221.9
23.00 2196545 2619573 1.00 1847581 4229572 156650.8
24.00 3042601 3412604 1.00 2619573 6849145 253672.0
25.00 3782607 3882199 1.00 3412604 10261749 380064.8
26.00 3981790 0.00 1847581 12109329 448493.7



TR-20 HYDROLOGY WORKSHEET
Condition Developed Project 24023 Mattaponi Sand & Gravel REVISED

2/17/2025
Drainage Basin # SDA5 Total Area (ac) 1.62

SCS Hydrology Rational Method
Soil Group Land Use Area (ac) RCN Product C Product

A IMPERVIOUS 0.60 98 58.8 0.90 0.540
A PONDS 0.00 98 0 0.90 0.000
A AGRICULTURE 0.00 60 0 0.50 0.000
A OPEN 1.02 39 39.78 0.30 0.306
A WOODS 0.00 30 0 0.25 0.000
B IMPERVIOUS 0.00 98 0 0.90 0.000
B PONDS 0.00 98 0 0.90 0.000
B AGRICULTURE 0.00 72 0 0.50 0.000
B OPEN 0.00 61 0 0.30 0.000
B WOODS 0.00 55 0 0.25 0.000
C IMPERVIOUS 0.00 98 0 0.90 0.000
C PONDS 0.00 98 0 0.90 0.000
C AGRICULTURE 0.00 80 0 0.50 0.000
C OPEN 0.00 74 0 0.30 0.000
C WOODS 0.00 70 0 0.25 0.000
D IMPERVIOUS 0.00 98 0 0.90 0.000
D PONDS 0.00 98 0 0.90 0.000
D AGRICULTURE 0.00 83 0 0.50 0
D OPEN 0.00 80 0 0.30 0
D WOODS 0.00 77 0 0.25 0
Totals 1.62 98.58 0.846

Composite
RCN= 61 C 0.52
S= 6.393
Time of Concentration
Overland Flow
T(overland) Length (L) Roughness (n) Rainfall (P) Slope (S)

0.00 10 0.015 3.22 0.02

Shallow Concentrated
T (concentrated) Height (H) Length (L) If Tc is less than 5

0.19 36.74 1771 min, use 5 min
Total Tc 0.19 Tc (min) 12

Total Imper. Area 37 %Impervious

Comments:
TR20 SUMMARY RESULTS: SDA5
Storm Event Rainfall (in/hr) Runoff (in) Volume (cf) Discharge (cfs) See HydroCad Data
1-year 2.65 0.24 1424
2-year 3.22 0.45 2659
10-year 4.96 1.35 7910
25-year 6.2 2.14 12587
100-year 8.48 3.81 22432
Rational Method Q=CIA I=B/(Tc+D)^E
Storm Event B D E CCfA I (in/hr) Q (cfs)
2-year 56.84 11.21 0.83 0.85 4.25 3.60
10-year 60.65 10.79 0.77 0.85 5.55 4.70
25-year 58.96 10.10 0.73 0.93 6.25 5.82
100-year 55.77 8.92 0.67 1.06 7.38 7.81



TR-20 HYDROLOGY WORKSHEET
Condition Developed Project 24023 Mattaponi Sand & Gravel REVISED

2/17/2025
Drainage Basin # SDA6 Total Area (ac) 1.01

SCS Hydrology Rational Method
Soil Group Land Use Area (ac) RCN Product C Product

A IMPERVIOUS 0.42 98 41.16 0.90 0.378
A PONDS 0.00 98 0 0.90 0.000
A AGRICULTURE 0.00 60 0 0.50 0.000
A OPEN 0.59 39 23.01 0.30 0.177
A WOODS 0.00 30 0 0.25 0.000
B IMPERVIOUS 0.00 98 0 0.90 0.000
B PONDS 0.00 98 0 0.90 0.000
B AGRICULTURE 0.00 72 0 0.50 0.000
B OPEN 0.00 61 0 0.30 0.000
B WOODS 0.00 55 0 0.25 0.000
C IMPERVIOUS 0.00 98 0 0.90 0.000
C PONDS 0.00 98 0 0.90 0.000
C AGRICULTURE 0.00 80 0 0.50 0.000
C OPEN 0.00 74 0 0.30 0.000
C WOODS 0.00 70 0 0.25 0.000
D IMPERVIOUS 0.00 98 0 0.90 0.000
D PONDS 0.00 98 0 0.90 0.000
D AGRICULTURE 0.00 83 0 0.50 0
D OPEN 0.00 80 0 0.30 0
D WOODS 0.00 77 0 0.25 0
Totals 1.01 64.17 0.555

Composite
RCN= 64 C 0.55
S= 5.625
Time of Concentration
Overland Flow
T(overland) Length (L) Roughness (n) Rainfall (P) Slope (S)

0.00 10 0.015 3.22 0.02

Shallow Concentrated
T (concentrated) Height (H) Length (L) If Tc is less than 5

0.15 4.78 747 min, use 5 min
Total Tc 0.16 Tc (min) 9

Total Imper. Area 42 %Impervious

Comments:
TR20 SUMMARY RESULTS: SDA6
Storm Event Rainfall (in/hr) Runoff (in) Volume (cf) Discharge (cfs) See HydroCad Data
1-year 2.65 0.33 1193
2-year 3.22 0.57 2084
10-year 4.96 1.55 5700
25-year 6.2 2.41 8825
100-year 8.48 4.17 15280
Rational Method Q=CIA I=B/(Tc+D)^E
Storm Event B D E CCfA I (in/hr) Q (cfs)
2-year 56.84 11.21 0.83 0.56 4.60 2.55
10-year 60.65 10.79 0.77 0.56 5.98 3.32
25-year 58.96 10.10 0.73 0.61 6.72 4.10
100-year 55.77 8.92 0.67 0.69 7.92 5.50



TR-20 HYDROLOGY WORKSHEET
Condition Developed Project 24023 Mattaponi Sand & Gravel REVISED

2/17/2025
Drainage Basin # SDA7 Total Area (ac) 2.68

SCS Hydrology Rational Method
Soil Group Land Use Area (ac) RCN Product C Product

A IMPERVIOUS 0.10 98 9.8 0.90 0.090
A PONDS 0.00 98 0 0.90 0.000
A AGRICULTURE 0.00 60 0 0.50 0.000
A OPEN 2.58 39 100.62 0.30 0.774
A WOODS 0.00 30 0 0.25 0.000
B IMPERVIOUS 0.00 98 0 0.90 0.000
B PONDS 0.00 98 0 0.90 0.000
B AGRICULTURE 0.00 72 0 0.50 0.000
B OPEN 0.00 61 0 0.30 0.000
B WOODS 0.00 55 0 0.25 0.000
C IMPERVIOUS 0.00 98 0 0.90 0.000
C PONDS 0.00 98 0 0.90 0.000
C AGRICULTURE 0.00 80 0 0.50 0.000
C OPEN 0.00 74 0 0.30 0.000
C WOODS 0.00 70 0 0.25 0.000
D IMPERVIOUS 0.00 98 0 0.90 0.000
D PONDS 0.00 98 0 0.90 0.000
D AGRICULTURE 0.00 83 0 0.50 0
D OPEN 0.00 80 0 0.30 0
D WOODS 0.00 77 0 0.25 0
Totals 2.68 110.42 0.864

Composite
RCN= 41 C 0.32
S= 14.390
Time of Concentration
Overland Flow
T(overland) Length (L) Roughness (n) Rainfall (P) Slope (S)

0.11 50 0.24 3.22 0.038

Shallow Concentrated
T (concentrated) Height (H) Length (L) If Tc is less than 5

0.07 9.54 442 min, use 5 min
Total Tc 0.17 Tc (min) 10

Total Imper. Area 4 %Impervious

Comments:
TR20 SUMMARY RESULTS: SDA7
Storm Event Rainfall (in/hr) Runoff (in) Volume (cf) Discharge (cfs) See HydroCad Data
1-year 2.65 0.00 36
2-year 3.22 0.01 77
10-year 4.96 0.26 2560
25-year 6.2 0.62 6061
100-year 8.48 1.57 15271
Rational Method Q=CIA I=B/(Tc+D)^E
Storm Event B D E CCfA I (in/hr) Q (cfs)
2-year 56.84 11.21 0.83 0.86 4.46 3.85
10-year 60.65 10.79 0.77 0.86 5.81 5.02
25-year 58.96 10.10 0.73 0.95 6.54 6.21
100-year 55.77 8.92 0.67 1.08 7.71 8.33





North American Green
5401 St. Wendel-Cynthiana Rd.
Poseyville, Indiana 47633
Tel. 800.772.2040
>Fax 812.867.0247
www.nagreen.com
ECMDS v7.0

CHANNEL ANALYSIS
> > > Cell 1 Right Swale

Name Cell 1 Right Swale
Discharge 4.16
Channel Slope 0.12
Channel Bottom Width 0
Left Side Slope 3
Right Side Slope 4
Low Flow Liner
Retardence Class E <2 in
Vegetation Type None
Vegetation Density None
Soil Type Sandy Loam (GM)

Rock Riprap

Rock Riprap
Unvegetated

Straight 4.16 cfs 5.81 ft/s 0.45 ft 0.032 4.33 lbs/ft2 1.63 lbs/ft2 2.66 STABLE --

P300

P300
Unvegetated

Straight 4.16 cfs 5.87 ft/s 0.45 ft 0.032 2.8 lbs/ft2 3.37 lbs/ft2 0.83 UNSTABLE E

Underlying
Substrate

Straight 4.16 cfs 5.87 ft/s 0.45 ft 0.032 2.65 lbs/ft2 1.62 lbs/ft2 1.64 STABLE E

P300 Reinforced
Vegetation

Straight 4.16 cfs 9.01 ft/s 0.36 ft 0.018 12 lbs/ft2 2.71 lbs/ft2 4.42 STABLE E

Underlying
Substrate

Straight 4.16 cfs 9.01 ft/s 0.36 ft 0.018 2.8 lbs/ft2 1.3 lbs/ft2 2.15 STABLE E

Phase Reach Discharge Velocity
Normal
Depth

Mannings N
Permissible
Shear Stress

Calculated
Shear Stress

Safety
Factor

Remarks
Staple
Pattern

Phase Reach Discharge Velocity
Normal
Depth

Mannings N
Permissible
Shear Stress

Calculated
Shear Stress

Safety
Factor

Remarks
Staple
Pattern



North American Green
5401 St. Wendel-Cynthiana Rd.
Poseyville, Indiana 47633
Tel. 800.772.2040
>Fax 812.867.0247
www.nagreen.com
ECMDS v7.0

CHANNEL ANALYSIS
> > > Cell 1 Left Swale

Name Cell 1 Left Swale
Discharge 2.1
Channel Slope 0.12
Channel Bottom Width 0
Left Side Slope 3
Right Side Slope 4
Low Flow Liner
Retardence Class E <2 in
Vegetation Type None
Vegetation Density None
Soil Type Sandy Loam (GM)

Rock Riprap

Rock Riprap
Unvegetated

Straight 2.1 cfs 4.9 ft/s 0.35 ft 0.032 4.33 lbs/ft2 1.26 lbs/ft2 3.44 STABLE --

P300

P300
Unvegetated

Straight 2.1 cfs 4.72 ft/s 0.36 ft 0.034 2.8 lbs/ft2 2.67 lbs/ft2 1.05 STABLE E

Underlying
Substrate

Straight 2.1 cfs 4.72 ft/s 0.36 ft 0.034 2.65 lbs/ft2 1.28 lbs/ft2 2.07 STABLE E

P300 Reinforced
Vegetation

Straight 2.1 cfs 7.11 ft/s 0.29 ft 0.019 12 lbs/ft2 2.17 lbs/ft2 5.52 STABLE E

Underlying
Substrate

Straight 2.1 cfs 7.11 ft/s 0.29 ft 0.019 2.8 lbs/ft2 1.04 lbs/ft2 2.68 STABLE E

Phase Reach Discharge Velocity
Normal
Depth

Mannings N
Permissible
Shear Stress

Calculated
Shear Stress

Safety
Factor

Remarks
Staple
Pattern

Phase Reach Discharge Velocity
Normal
Depth

Mannings N
Permissible
Shear Stress

Calculated
Shear Stress

Safety
Factor

Remarks
Staple
Pattern



6. HydroCAD Summary Reports 
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Rainfall Events Listing (selected events)

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 1-Year Type II 24-hr Default 24.00 1 2.65 2
2 10-Year Type II 24-hr Default 24.00 1 4.96 2
3 100-Year Type II 24-hr Default 24.00 1 8.48 2
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Summary for Pond 1P: Infiltration Basin 1

Inflow Area = 1.750 ac, 32.00% Impervious,  Inflow Depth > 0.17"    for  1-Year event
Inflow = 0.09 cfs @ 12.27 hrs,  Volume= 0.025 af
Outflow = 0.09 cfs @ 12.35 hrs,  Volume= 0.025 af,  Atten= 5%,  Lag= 4.9 min
Discarded = 0.09 cfs @ 12.35 hrs,  Volume= 0.025 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach 1R : SR628 North

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 44.79' @ 12.35 hrs   Surf.Area= 1,978 sf   Storage= 21 cf

Plug-Flow detention time= 4.0 min calculated for 0.024 af (99% of inflow)
Center-of-Mass det. time= 2.6 min ( 982.6 - 980.0 )

Volume Invert Avail.Storage Storage Description
#1 44.78' 10,642 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
44.78 1,968 0 0
45.78 2,915 2,442 2,442
46.78 4,024 3,470 5,911
47.78 5,437 4,731 10,642

Device Routing     Invert Outlet Devices
#1 Discarded 44.78' 6.500 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 22.00'   
#2 Primary 47.78' Channel/Reach   using Reach 1R: SR628 North   

Discarded OutFlow  Max=0.30 cfs @ 12.35 hrs  HW=44.79'   (Free Discharge)
1=Exfiltration  ( Controls 0.30 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=44.78'   (Free Discharge)
2=Channel/Reach  ( Controls 0.00 cfs)
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Pond 1P: Infiltration Basin 1

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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  (
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0.015

0.01
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Inflow Area=1.750 ac
Peak Elev=44.79'
Storage=21 cf

0.09 cfs
0.09 cfs0.09 cfs

0.00 cfs
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Summary for Reach 1R: SR628 North

Inflow Area = 1.750 ac, 32.00% Impervious,  Inflow Depth = 0.00"    for  1-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 0.63'  Flow Area= 2.4 sf,  Capacity= 10.91 cfs

0.00'  x  0.63'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 6.6  5.3 '/'   Top Width= 7.50'
Length= 23.2'   Slope= 0.0414 '/'
Inlet Invert= 47.78',  Outlet Invert= 46.82'

‡

Reach 1R: SR628 North

Inflow
Outflow

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

1

0

Inflow Area=1.750 ac
Avg. Flow Depth=0.00'

Max Vel=0.00 fps
n=0.030
L=23.2'

S=0.0414 '/'
Capacity=10.91 cfs

0.00 cfs0.00 cfs
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Summary for Subcatchment 1S: SDA1

Runoff = 0.09 cfs @ 12.27 hrs,  Volume= 0.025 af,  Depth> 0.17"
     Routed to Pond 1P : Infiltration Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-Year Rainfall=2.65"

Area (ac) CN Description
* 0.560 98 Impervious

1.190 39 >75% Grass cover, Good, HSG A
1.750 58 Weighted Average
1.190 68.00% Pervious Area
0.560 32.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.3 10 0.0200 0.07 Sheet Flow, Overland Sheet Flow
Grass: Dense   n= 0.240   P2= 3.22"

17.4 1,700 0.0058 1.63 Kirpich Method, Shallow Concentrated
Bare soil or roadside ditches   k= 1.00

19.7 1,710 Total

Subcatchment 1S: SDA1

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0.015
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0

Type II 24-hr
1-Year Rainfall=2.65"
Runoff Area=1.750 ac
Runoff Volume=0.025 af
Runoff Depth>0.17"
Flow Length=1,710'
Tc=19.7 min
CN=58

0.09 cfs
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Summary for Pond 2P: Infiltration Basin 2

Inflow Area = 1.780 ac, 31.46% Impervious,  Inflow Depth > 0.17"    for  1-Year event
Inflow = 0.09 cfs @ 12.28 hrs,  Volume= 0.025 af
Outflow = 0.09 cfs @ 12.35 hrs,  Volume= 0.025 af,  Atten= 2%,  Lag= 4.2 min
Discarded = 0.09 cfs @ 12.35 hrs,  Volume= 0.025 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach 2R : SR628 South

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 44.51' @ 12.35 hrs   Surf.Area= 1,995 sf   Storage= 20 cf

Plug-Flow detention time= 3.6 min calculated for 0.025 af (99% of inflow)
Center-of-Mass det. time= 2.3 min ( 982.5 - 980.2 )

Volume Invert Avail.Storage Storage Description
#1 44.50' 10,611 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
44.50 1,986 0 0
45.50 2,915 2,451 2,451
46.50 4,024 3,470 5,920
47.50 5,357 4,691 10,611

Device Routing     Invert Outlet Devices
#1 Discarded 44.50' 6.500 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 20.00'   
#2 Primary 47.16' Channel/Reach   using Reach 2R: SR628 South   

Discarded OutFlow  Max=0.30 cfs @ 12.35 hrs  HW=44.51'   (Free Discharge)
1=Exfiltration  ( Controls 0.30 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=44.50'   (Free Discharge)
2=Channel/Reach  ( Controls 0.00 cfs)
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Pond 2P: Infiltration Basin 2

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.105
0.1

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

Inflow Area=1.780 ac
Peak Elev=44.51'
Storage=20 cf

0.09 cfs0.09 cfs0.09 cfs

0.00 cfs
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Summary for Reach 2R: SR628 South

Inflow Area = 1.780 ac, 31.46% Impervious,  Inflow Depth = 0.00"    for  1-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 0.64'  Flow Area= 2.7 sf,  Capacity= 2.32 cfs

2.00'  x  0.64'  deep channel,  n= 0.030
Side Slope Z-value= 1.6  5.1 '/'   Top Width= 6.29'
Length= 57.8'   Slope= 0.0010 '/'
Inlet Invert= 47.16',  Outlet Invert= 47.10'

‡

Reach 2R: SR628 South

Inflow
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Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

1

0

Inflow Area=1.780 ac
Avg. Flow Depth=0.00'

Max Vel=0.00 fps
n=0.030
L=57.8'

S=0.0010 '/'
Capacity=2.32 cfs

0.00 cfs0.00 cfs
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Summary for Subcatchment 2S: SDA2

Runoff = 0.09 cfs @ 12.28 hrs,  Volume= 0.025 af,  Depth> 0.17"
     Routed to Pond 2P : Infiltration Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-Year Rainfall=2.65"

Area (ac) CN Description
* 0.560 98 Impervious
* 1.220 39 Open, Grass

1.780 58 Weighted Average
1.220 68.54% Pervious Area
0.560 31.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.0 Direct Entry, See TR20 Worksheet

Subcatchment 2S: SDA2

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1-Year Rainfall=2.65"
Runoff Area=1.780 ac
Runoff Volume=0.025 af
Runoff Depth>0.17"
Tc=20.0 min
CN=58

0.09 cfs
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Summary for Pond 1P: Infiltration Basin 1

Inflow Area = 1.750 ac, 32.00% Impervious,  Inflow Depth > 1.14"    for  10-Year event
Inflow = 1.86 cfs @ 12.15 hrs,  Volume= 0.166 af
Outflow = 0.43 cfs @ 12.71 hrs,  Volume= 0.166 af,  Atten= 77%,  Lag= 33.6 min
Discarded = 0.43 cfs @ 12.71 hrs,  Volume= 0.166 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach 1R : SR628 North

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 45.61' @ 12.71 hrs   Surf.Area= 2,754 sf   Storage= 1,959 cf

Plug-Flow detention time= 35.5 min calculated for 0.166 af (100% of inflow)
Center-of-Mass det. time= 34.5 min ( 923.0 - 888.6 )

Volume Invert Avail.Storage Storage Description
#1 44.78' 10,642 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
44.78 1,968 0 0
45.78 2,915 2,442 2,442
46.78 4,024 3,470 5,911
47.78 5,437 4,731 10,642

Device Routing     Invert Outlet Devices
#1 Discarded 44.78' 6.500 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 22.00'   
#2 Primary 47.78' Channel/Reach   using Reach 1R: SR628 North   

Discarded OutFlow  Max=0.43 cfs @ 12.71 hrs  HW=45.61'   (Free Discharge)
1=Exfiltration  ( Controls 0.43 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=44.78'   (Free Discharge)
2=Channel/Reach  ( Controls 0.00 cfs)
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Pond 1P: Infiltration Basin 1

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.750 ac
Peak Elev=45.61'
Storage=1,959 cf

1.86 cfs

0.43 cfs0.43 cfs

0.00 cfs
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Summary for Reach 1R: SR628 North

Inflow Area = 1.750 ac, 32.00% Impervious,  Inflow Depth = 0.00"    for  10-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 0.63'  Flow Area= 2.4 sf,  Capacity= 10.91 cfs

0.00'  x  0.63'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 6.6  5.3 '/'   Top Width= 7.50'
Length= 23.2'   Slope= 0.0414 '/'
Inlet Invert= 47.78',  Outlet Invert= 46.82'

‡

Reach 1R: SR628 North

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.750 ac
Avg. Flow Depth=0.00'

Max Vel=0.00 fps
n=0.030
L=23.2'

S=0.0414 '/'
Capacity=10.91 cfs

0.00 cfs0.00 cfs
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Summary for Subcatchment 1S: SDA1

Runoff = 1.86 cfs @ 12.15 hrs,  Volume= 0.166 af,  Depth> 1.14"
     Routed to Pond 1P : Infiltration Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type II 24-hr  10-Year Rainfall=4.96"

Area (ac) CN Description
* 0.560 98 Impervious

1.190 39 >75% Grass cover, Good, HSG A
1.750 58 Weighted Average
1.190 68.00% Pervious Area
0.560 32.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.3 10 0.0200 0.07 Sheet Flow, Overland Sheet Flow
Grass: Dense   n= 0.240   P2= 3.22"

17.4 1,700 0.0058 1.63 Kirpich Method, Shallow Concentrated
Bare soil or roadside ditches   k= 1.00

19.7 1,710 Total

Subcatchment 1S: SDA1

Runoff
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Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

2

1

0

Type II 24-hr
10-Year Rainfall=4.96"
Runoff Area=1.750 ac
Runoff Volume=0.166 af
Runoff Depth>1.14"
Flow Length=1,710'
Tc=19.7 min
CN=58

1.86 cfs
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Summary for Pond 2P: Infiltration Basin 2

Inflow Area = 1.780 ac, 31.46% Impervious,  Inflow Depth > 1.14"    for  10-Year event
Inflow = 1.88 cfs @ 12.16 hrs,  Volume= 0.169 af
Outflow = 0.43 cfs @ 12.73 hrs,  Volume= 0.169 af,  Atten= 77%,  Lag= 34.0 min
Discarded = 0.43 cfs @ 12.73 hrs,  Volume= 0.169 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach 2R : SR628 South

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 45.34' @ 12.73 hrs   Surf.Area= 2,768 sf   Storage= 1,999 cf

Plug-Flow detention time= 36.2 min calculated for 0.168 af (99% of inflow)
Center-of-Mass det. time= 35.2 min ( 923.9 - 888.8 )

Volume Invert Avail.Storage Storage Description
#1 44.50' 10,611 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
44.50 1,986 0 0
45.50 2,915 2,451 2,451
46.50 4,024 3,470 5,920
47.50 5,357 4,691 10,611

Device Routing     Invert Outlet Devices
#1 Discarded 44.50' 6.500 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 20.00'   
#2 Primary 47.16' Channel/Reach   using Reach 2R: SR628 South   

Discarded OutFlow  Max=0.43 cfs @ 12.73 hrs  HW=45.34'   (Free Discharge)
1=Exfiltration  ( Controls 0.43 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=44.50'   (Free Discharge)
2=Channel/Reach  ( Controls 0.00 cfs)
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Pond 2P: Infiltration Basin 2

Inflow
Outflow
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Primary
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Inflow Area=1.780 ac
Peak Elev=45.34'
Storage=1,999 cf
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Summary for Reach 2R: SR628 South

Inflow Area = 1.780 ac, 31.46% Impervious,  Inflow Depth = 0.00"    for  10-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 0.64'  Flow Area= 2.7 sf,  Capacity= 2.32 cfs

2.00'  x  0.64'  deep channel,  n= 0.030
Side Slope Z-value= 1.6  5.1 '/'   Top Width= 6.29'
Length= 57.8'   Slope= 0.0010 '/'
Inlet Invert= 47.16',  Outlet Invert= 47.10'

‡

Reach 2R: SR628 South

Inflow
Outflow

Hydrograph

Time  (hours)
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Avg. Flow Depth=0.00'

Max Vel=0.00 fps
n=0.030
L=57.8'

S=0.0010 '/'
Capacity=2.32 cfs

0.00 cfs0.00 cfs
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Summary for Subcatchment 2S: SDA2

Runoff = 1.88 cfs @ 12.16 hrs,  Volume= 0.169 af,  Depth> 1.14"
     Routed to Pond 2P : Infiltration Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type II 24-hr  10-Year Rainfall=4.96"

Area (ac) CN Description
* 0.560 98 Impervious
* 1.220 39 Open, Grass

1.780 58 Weighted Average
1.220 68.54% Pervious Area
0.560 31.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.0 Direct Entry, See TR20 Worksheet

Subcatchment 2S: SDA2

Runoff
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Type II 24-hr
10-Year Rainfall=4.96"
Runoff Area=1.780 ac
Runoff Volume=0.169 af
Runoff Depth>1.14"
Tc=20.0 min
CN=58

1.88 cfs
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Summary for Pond 1P: Infiltration Basin 1

Inflow Area = 1.750 ac, 32.00% Impervious,  Inflow Depth > 3.45"    for  100-Year event
Inflow = 6.53 cfs @ 12.13 hrs,  Volume= 0.503 af
Outflow = 0.82 cfs @ 12.95 hrs,  Volume= 0.502 af,  Atten= 87%,  Lag= 48.8 min
Discarded = 0.82 cfs @ 12.95 hrs,  Volume= 0.502 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach 1R : SR628 North

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 47.49' @ 12.95 hrs   Surf.Area= 5,030 sf   Storage= 9,134 cf

Plug-Flow detention time= 122.7 min calculated for 0.500 af (99% of inflow)
Center-of-Mass det. time= 121.4 min ( 975.2 - 853.8 )

Volume Invert Avail.Storage Storage Description
#1 44.78' 10,642 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
44.78 1,968 0 0
45.78 2,915 2,442 2,442
46.78 4,024 3,470 5,911
47.78 5,437 4,731 10,642

Device Routing     Invert Outlet Devices
#1 Discarded 44.78' 6.500 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 22.00'   
#2 Primary 47.78' Channel/Reach   using Reach 1R: SR628 North   

Discarded OutFlow  Max=0.82 cfs @ 12.95 hrs  HW=47.49'   (Free Discharge)
1=Exfiltration  ( Controls 0.82 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=44.78'   (Free Discharge)
2=Channel/Reach  ( Controls 0.00 cfs)
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Pond 1P: Infiltration Basin 1

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

7

6

5

4

3

2

1

0

Inflow Area=1.750 ac
Peak Elev=47.49'
Storage=9,134 cf

6.53 cfs

0.82 cfs0.82 cfs
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Summary for Reach 1R: SR628 North

Inflow Area = 1.750 ac, 32.00% Impervious,  Inflow Depth = 0.00"    for  100-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 0.63'  Flow Area= 2.4 sf,  Capacity= 10.91 cfs

0.00'  x  0.63'  deep channel,  n= 0.030  Earth, grassed & winding
Side Slope Z-value= 6.6  5.3 '/'   Top Width= 7.50'
Length= 23.2'   Slope= 0.0414 '/'
Inlet Invert= 47.78',  Outlet Invert= 46.82'

‡

Reach 1R: SR628 North
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Avg. Flow Depth=0.00'

Max Vel=0.00 fps
n=0.030
L=23.2'

S=0.0414 '/'
Capacity=10.91 cfs

0.00 cfs0.00 cfs
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Summary for Subcatchment 1S: SDA1

Runoff = 6.53 cfs @ 12.13 hrs,  Volume= 0.503 af,  Depth> 3.45"
     Routed to Pond 1P : Infiltration Basin 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-Year Rainfall=8.48"

Area (ac) CN Description
* 0.560 98 Impervious

1.190 39 >75% Grass cover, Good, HSG A
1.750 58 Weighted Average
1.190 68.00% Pervious Area
0.560 32.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.3 10 0.0200 0.07 Sheet Flow, Overland Sheet Flow
Grass: Dense   n= 0.240   P2= 3.22"

17.4 1,700 0.0058 1.63 Kirpich Method, Shallow Concentrated
Bare soil or roadside ditches   k= 1.00

19.7 1,710 Total

Subcatchment 1S: SDA1

Runoff
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Type II 24-hr
100-Year Rainfall=8.48"
Runoff Area=1.750 ac
Runoff Volume=0.503 af
Runoff Depth>3.45"
Flow Length=1,710'
Tc=19.7 min
CN=58

6.53 cfs
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Summary for Pond 2P: Infiltration Basin 2

Inflow Area = 1.780 ac, 31.46% Impervious,  Inflow Depth > 3.45"    for  100-Year event
Inflow = 6.57 cfs @ 12.14 hrs,  Volume= 0.511 af
Outflow = 0.87 cfs @ 12.92 hrs,  Volume= 0.511 af,  Atten= 87%,  Lag= 47.1 min
Discarded = 0.81 cfs @ 12.92 hrs,  Volume= 0.508 af
Primary = 0.06 cfs @ 12.92 hrs,  Volume= 0.003 af
     Routed to Reach 2R : SR628 South

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 47.24' @ 12.92 hrs   Surf.Area= 5,017 sf   Storage= 9,286 cf

Plug-Flow detention time= 123.9 min calculated for 0.511 af (100% of inflow)
Center-of-Mass det. time= 123.2 min ( 977.2 - 854.0 )

Volume Invert Avail.Storage Storage Description
#1 44.50' 10,611 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
44.50 1,986 0 0
45.50 2,915 2,451 2,451
46.50 4,024 3,470 5,920
47.50 5,357 4,691 10,611

Device Routing     Invert Outlet Devices
#1 Discarded 44.50' 6.500 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 20.00'   
#2 Primary 47.16' Channel/Reach   using Reach 2R: SR628 South   

Discarded OutFlow  Max=0.81 cfs @ 12.92 hrs  HW=47.24'   (Free Discharge)
1=Exfiltration  ( Controls 0.81 cfs)

Primary OutFlow  Max=0.05 cfs @ 12.92 hrs  HW=47.24'   (Free Discharge)
2=Channel/Reach  (Channel Controls 0.05 cfs @ 0.28 fps)
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Pond 2P: Infiltration Basin 2
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Inflow Area=1.780 ac
Peak Elev=47.24'
Storage=9,286 cf

6.57 cfs

0.87 cfs0.81 cfs
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Summary for Reach 2R: SR628 South

Inflow Area = 1.780 ac, 31.46% Impervious,  Inflow Depth = 0.02"    for  100-Year event
Inflow = 0.06 cfs @ 12.92 hrs,  Volume= 0.003 af
Outflow = 0.05 cfs @ 12.96 hrs,  Volume= 0.003 af,  Atten= 2%,  Lag= 2.4 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Max. Velocity= 0.28 fps,  Min. Travel Time= 3.4 min
Avg. Velocity = 0.12 fps,  Avg. Travel Time= 8.3 min

Peak Storage= 11 cf @ 12.96 hrs
Average Depth at Peak Storage= 0.08' , Surface Width= 2.57'
Bank-Full Depth= 0.64'  Flow Area= 2.7 sf,  Capacity= 2.32 cfs

2.00'  x  0.64'  deep channel,  n= 0.030
Side Slope Z-value= 1.6  5.1 '/'   Top Width= 6.29'
Length= 57.8'   Slope= 0.0010 '/'
Inlet Invert= 47.16',  Outlet Invert= 47.10'

‡

Reach 2R: SR628 South
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Inflow Area=1.780 ac
Avg. Flow Depth=0.08'
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Capacity=2.32 cfs
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Summary for Subcatchment 2S: SDA2

Runoff = 6.57 cfs @ 12.14 hrs,  Volume= 0.511 af,  Depth> 3.45"
     Routed to Pond 2P : Infiltration Basin 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-Year Rainfall=8.48"

Area (ac) CN Description
* 0.560 98 Impervious
* 1.220 39 Open, Grass

1.780 58 Weighted Average
1.220 68.54% Pervious Area
0.560 31.46% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.0 Direct Entry, See TR20 Worksheet

Subcatchment 2S: SDA2

Runoff

Hydrograph
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Type II 24-hr
100-Year Rainfall=8.48"
Runoff Area=1.780 ac
Runoff Volume=0.511 af
Runoff Depth>3.45"
Tc=20.0 min
CN=58

6.57 cfs
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Events for Pond 1P: Infiltration Basin 1

Event Inflow
(cfs)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

Elevation
(feet)

Storage
(cubic-feet)

1-Year 0.09 0.09 0.09 0.00 44.79 21
10-Year 1.86 0.43 0.43 0.00 45.61 1,959

100-Year 6.53 0.82 0.82 0.00 47.49 9,134
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Events for Reach 1R: SR628 North

Event Inflow
(cfs)

Outflow
(cfs)

Elevation
(feet)

Storage
(cubic-feet)

1-Year 0.00 0.00 47.78 0
10-Year 0.00 0.00 47.78 0

100-Year 0.00 0.00 47.78 0
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Events for Subcatchment 1S: SDA1

Event Rainfall
(inches)

Runoff
(cfs)

Volume
(acre-feet)

Depth
(inches)

1-Year 2.65 0.09 0.025 0.17
10-Year 4.96 1.86 0.166 1.14

100-Year 8.48 6.53 0.503 3.45
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Events for Pond 2P: Infiltration Basin 2

Event Inflow
(cfs)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

Elevation
(feet)

Storage
(cubic-feet)

1-Year 0.09 0.09 0.09 0.00 44.51 20
10-Year 1.88 0.43 0.43 0.00 45.34 1,999

100-Year 6.57 0.87 0.81 0.06 47.24 9,286
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Events for Reach 2R: SR628 South

Event Inflow
(cfs)

Outflow
(cfs)

Elevation
(feet)

Storage
(cubic-feet)

1-Year 0.00 0.00 47.16 0
10-Year 0.00 0.00 47.16 0

100-Year 0.06 0.05 47.24 11
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Events for Subcatchment 2S: SDA2

Event Rainfall
(inches)

Runoff
(cfs)

Volume
(acre-feet)

Depth
(inches)

1-Year 2.65 0.09 0.025 0.17
10-Year 4.96 1.88 0.169 1.14

100-Year 8.48 6.57 0.511 3.45
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Rainfall Events Listing (selected events)

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 1-Year Type II 24-hr Default 24.00 1 2.65 2
2 10-Year Type II 24-hr Default 24.00 1 4.96 2
3 100-Year Type II 24-hr Default 24.00 1 8.48 2
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Summary for Pond 3P: Detention Basin 3

Inflow Area = 8.620 ac, 0.00% Impervious,  Inflow Depth > 0.82"    for  1-Year event
Inflow = 4.30 cfs @ 12.47 hrs,  Volume= 0.592 af
Outflow = 1.46 cfs @ 13.24 hrs,  Volume= 0.572 af,  Atten= 66%,  Lag= 45.9 min
Primary = 1.46 cfs @ 13.24 hrs,  Volume= 0.572 af
     Routed to Pond 7P : Wet Pond 7

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 25.32' @ 13.24 hrs   Surf.Area= 42,842 sf   Storage= 7,890 cf

Plug-Flow detention time= 89.1 min calculated for 0.572 af (97% of inflow)
Center-of-Mass det. time= 71.6 min ( 959.6 - 888.0 )

Volume Invert Avail.Storage Storage Description
#1 24.90' 5,059,882 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
24.90 0 0 0
25.00 5,368 268 268
26.00 123,893 64,631 64,899
27.00 146,738 135,316 200,214
49.00 295,050 4,859,668 5,059,882

Device Routing     Invert Outlet Devices
#1 Primary 24.90' 48.0"  Round RCP_Round  48"   

L= 108.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 24.90' / 24.15'   S= 0.0069 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

Primary OutFlow  Max=1.37 cfs @ 13.24 hrs  HW=25.32'   (Free Discharge)
1=RCP_Round  48"  (Barrel Controls 1.37 cfs @ 3.01 fps)
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Pond 3P: Detention Basin 3
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Time  (hours)
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Inflow Area=8.620 ac
Peak Elev=25.32'
Storage=7,890 cf
48.0"
Round Culvert
n=0.013
L=108.0'
S=0.0069 '/'

4.30 cfs

1.46 cfs
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Summary for Subcatchment 3S: SDA3

Runoff = 4.30 cfs @ 12.47 hrs,  Volume= 0.592 af,  Depth> 0.82"
     Routed to Pond 3P : Detention Basin 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-Year Rainfall=2.65"

Area (ac) CN Description
* 8.620 77 See TR20 Worksheet

8.620 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
45.0 Direct Entry, See TR20 Worksheet

Subcatchment 3S: SDA3

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1-Year Rainfall=2.65"
Runoff Area=8.620 ac
Runoff Volume=0.592 af
Runoff Depth>0.82"
Tc=45.0 min
CN=77

4.30 cfs
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Summary for Subcatchment 4S: SDA4

Runoff = 38.78 cfs @ 12.90 hrs,  Volume= 7.733 af,  Depth> 0.81"
     Routed to Pond 7P : Wet Pond 7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-Year Rainfall=2.65"

Area (ac) CN Description
* 113.980 77 See TR20 Worksheet

113.980 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
76.0 Direct Entry, See TR20 Worksheet

Subcatchment 4S: SDA4

Runoff

Hydrograph
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Type II 24-hr
1-Year Rainfall=2.65"
Runoff Area=113.980 ac
Runoff Volume=7.733 af
Runoff Depth>0.81"
Tc=76.0 min
CN=77

38.78 cfs
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Summary for Subcatchment 5S: SDA5

Runoff = 0.27 cfs @ 12.11 hrs,  Volume= 0.033 af,  Depth> 0.24"
     Routed to Pond 7P : Wet Pond 7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-Year Rainfall=2.65"

Area (ac) CN Description
* 1.620 61 See TR20 Worksheet

1.620 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 Direct Entry, See TR20 Worksheet

Subcatchment 5S: SDA5

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1-Year Rainfall=2.65"
Runoff Area=1.620 ac
Runoff Volume=0.033 af
Runoff Depth>0.24"
Tc=12.0 min
CN=61

0.27 cfs
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Summary for Subcatchment 6S: SDA6

Runoff = 0.32 cfs @ 12.04 hrs,  Volume= 0.027 af,  Depth> 0.32"
     Routed to Pond 7P : Wet Pond 7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-Year Rainfall=2.65"

Area (ac) CN Description
* 1.010 64 See TR20 Worksheet

1.010 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.0 Direct Entry, See TR20 Worksheet

Subcatchment 6S: SDA6

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1-Year Rainfall=2.65"
Runoff Area=1.010 ac
Runoff Volume=0.027 af
Runoff Depth>0.32"
Tc=9.0 min
CN=64

0.32 cfs
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Summary for Pond 7P: Wet Pond 7

Inflow Area = 127.910 ac, 0.00% Impervious,  Inflow Depth > 0.78"    for  1-Year event
Inflow = 40.26 cfs @ 12.90 hrs,  Volume= 8.365 af
Outflow = 19.59 cfs @ 13.82 hrs,  Volume= 7.653 af,  Atten= 51%,  Lag= 54.9 min
Primary = 19.59 cfs @ 13.82 hrs,  Volume= 7.653 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 18.51' @ 13.82 hrs   Surf.Area= 226,604 sf   Storage= 113,210 cf

Plug-Flow detention time= 114.2 min calculated for 7.621 af (91% of inflow)
Center-of-Mass det. time= 74.7 min ( 988.5 - 913.9 )

Volume Invert Avail.Storage Storage Description
#1 18.00' 14,143,947 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
18.00 219,152 0 0
19.00 233,823 226,488 226,488
20.00 379,854 306,839 533,326
21.00 909,430 644,642 1,177,968
22.00 1,498,616 1,204,023 2,381,991
23.00 2,196,545 1,847,581 4,229,572
24.00 3,042,601 2,619,573 6,849,145
25.00 3,782,607 3,412,604 10,261,749
26.00 3,981,790 3,882,199 14,143,947

Device Routing     Invert Outlet Devices
#1 Primary 18.00' 20.0' long  x 36.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=19.54 cfs @ 13.82 hrs  HW=18.51'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 19.54 cfs @ 1.92 fps)
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Pond 7P: Wet Pond 7
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Inflow Area=127.910 ac
Peak Elev=18.51'
Storage=113,210 cf

40.26 cfs

19.59 cfs
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Summary for Subcatchment 7S: (SDA7

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"
     Routed to Pond 7P : Wet Pond 7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type II 24-hr  1-Year Rainfall=2.65"

Area (ac) CN Description
* 2.680 41 See TR20 Worksheet

2.680 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, See TR20 Worksheet

Subcatchment 7S: (SDA7

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
1-Year Rainfall=2.65"

Runoff Area=2.680 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Tc=10.0 min

CN=41

0.00 cfs
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Summary for Pond 3P: Detention Basin 3

Inflow Area = 8.620 ac, 0.00% Impervious,  Inflow Depth > 2.56"    for  10-Year event
Inflow = 14.55 cfs @ 12.44 hrs,  Volume= 1.839 af
Outflow = 4.62 cfs @ 13.17 hrs,  Volume= 1.785 af,  Atten= 68%,  Lag= 44.1 min
Primary = 4.62 cfs @ 13.17 hrs,  Volume= 1.785 af
     Routed to Pond 7P : Wet Pond 7

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 25.67' @ 13.17 hrs   Surf.Area= 84,556 sf   Storage= 30,308 cf

Plug-Flow detention time= 101.0 min calculated for 1.785 af (97% of inflow)
Center-of-Mass det. time= 84.8 min ( 940.9 - 856.0 )

Volume Invert Avail.Storage Storage Description
#1 24.90' 5,059,882 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
24.90 0 0 0
25.00 5,368 268 268
26.00 123,893 64,631 64,899
27.00 146,738 135,316 200,214
49.00 295,050 4,859,668 5,059,882

Device Routing     Invert Outlet Devices
#1 Primary 24.90' 48.0"  Round RCP_Round  48"   

L= 108.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 24.90' / 24.15'   S= 0.0069 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

Primary OutFlow  Max=4.57 cfs @ 13.17 hrs  HW=25.67'   (Free Discharge)
1=RCP_Round  48"  (Barrel Controls 4.57 cfs @ 4.10 fps)
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Pond 3P: Detention Basin 3
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Inflow Area=8.620 ac
Peak Elev=25.67'
Storage=30,308 cf
48.0"
Round Culvert
n=0.013
L=108.0'
S=0.0069 '/'

14.55 cfs

4.62 cfs
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Summary for Subcatchment 3S: SDA3

Runoff = 14.55 cfs @ 12.44 hrs,  Volume= 1.839 af,  Depth> 2.56"
     Routed to Pond 3P : Detention Basin 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type II 24-hr  10-Year Rainfall=4.96"

Area (ac) CN Description
* 8.620 77 See TR20 Worksheet

8.620 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
45.0 Direct Entry, See TR20 Worksheet

Subcatchment 3S: SDA3

Runoff
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Type II 24-hr
10-Year Rainfall=4.96"
Runoff Area=8.620 ac
Runoff Volume=1.839 af
Runoff Depth>2.56"
Tc=45.0 min
CN=77

14.55 cfs
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Summary for Subcatchment 4S: SDA4

Runoff = 131.33 cfs @ 12.84 hrs,  Volume= 24.095 af,  Depth> 2.54"
     Routed to Pond 7P : Wet Pond 7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type II 24-hr  10-Year Rainfall=4.96"

Area (ac) CN Description
* 113.980 77 See TR20 Worksheet

113.980 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
76.0 Direct Entry, See TR20 Worksheet

Subcatchment 4S: SDA4
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Type II 24-hr
10-Year Rainfall=4.96"
Runoff Area=113.980 ac
Runoff Volume=24.095 af
Runoff Depth>2.54"
Tc=76.0 min
CN=77

131.33 cfs
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Summary for Subcatchment 5S: SDA5

Runoff = 2.66 cfs @ 12.06 hrs,  Volume= 0.181 af,  Depth> 1.34"
     Routed to Pond 7P : Wet Pond 7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type II 24-hr  10-Year Rainfall=4.96"

Area (ac) CN Description
* 1.620 61 See TR20 Worksheet

1.620 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 Direct Entry, See TR20 Worksheet

Subcatchment 5S: SDA5
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Type II 24-hr
10-Year Rainfall=4.96"
Runoff Area=1.620 ac
Runoff Volume=0.181 af
Runoff Depth>1.34"
Tc=12.0 min
CN=61

2.66 cfs
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Summary for Subcatchment 6S: SDA6

Runoff = 2.30 cfs @ 12.01 hrs,  Volume= 0.131 af,  Depth> 1.55"
     Routed to Pond 7P : Wet Pond 7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type II 24-hr  10-Year Rainfall=4.96"

Area (ac) CN Description
* 1.010 64 See TR20 Worksheet

1.010 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.0 Direct Entry, See TR20 Worksheet

Subcatchment 6S: SDA6
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Type II 24-hr
10-Year Rainfall=4.96"
Runoff Area=1.010 ac
Runoff Volume=0.131 af
Runoff Depth>1.55"
Tc=9.0 min
CN=64

2.30 cfs
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Summary for Pond 7P: Wet Pond 7

Inflow Area = 127.910 ac, 0.00% Impervious,  Inflow Depth > 2.46"    for  10-Year event
Inflow = 136.33 cfs @ 12.85 hrs,  Volume= 26.251 af
Outflow = 83.60 cfs @ 13.46 hrs,  Volume= 24.987 af,  Atten= 39%,  Lag= 36.8 min
Primary = 83.60 cfs @ 13.46 hrs,  Volume= 24.987 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 19.36' @ 13.46 hrs   Surf.Area= 286,160 sf   Storage= 319,667 cf

Plug-Flow detention time= 80.7 min calculated for 24.884 af (95% of inflow)
Center-of-Mass det. time= 56.5 min ( 940.3 - 883.8 )

Volume Invert Avail.Storage Storage Description
#1 18.00' 14,143,947 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
18.00 219,152 0 0
19.00 233,823 226,488 226,488
20.00 379,854 306,839 533,326
21.00 909,430 644,642 1,177,968
22.00 1,498,616 1,204,023 2,381,991
23.00 2,196,545 1,847,581 4,229,572
24.00 3,042,601 2,619,573 6,849,145
25.00 3,782,607 3,412,604 10,261,749
26.00 3,981,790 3,882,199 14,143,947

Device Routing     Invert Outlet Devices
#1 Primary 18.00' 20.0' long  x 36.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=83.48 cfs @ 13.46 hrs  HW=19.36'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 83.48 cfs @ 3.08 fps)
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Pond 7P: Wet Pond 7
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Inflow Area=127.910 ac
Peak Elev=19.36'
Storage=319,667 cf

136.33 cfs

83.60 cfs
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Summary for Subcatchment 7S: (SDA7

Runoff = 0.21 cfs @ 12.13 hrs,  Volume= 0.058 af,  Depth> 0.26"
     Routed to Pond 7P : Wet Pond 7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type II 24-hr  10-Year Rainfall=4.96"

Area (ac) CN Description
* 2.680 41 See TR20 Worksheet

2.680 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, See TR20 Worksheet

Subcatchment 7S: (SDA7
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Type II 24-hr
10-Year Rainfall=4.96"
Runoff Area=2.680 ac
Runoff Volume=0.058 af
Runoff Depth>0.26"
Tc=10.0 min
CN=41

0.21 cfs
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Summary for Pond 3P: Detention Basin 3

Inflow Area = 8.620 ac, 0.00% Impervious,  Inflow Depth > 5.66"    for  100-Year event
Inflow = 32.27 cfs @ 12.43 hrs,  Volume= 4.066 af
Outflow = 9.87 cfs @ 13.15 hrs,  Volume= 3.949 af,  Atten= 69%,  Lag= 43.7 min
Primary = 9.87 cfs @ 13.15 hrs,  Volume= 3.949 af
     Routed to Pond 7P : Wet Pond 7

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 26.06' @ 13.15 hrs   Surf.Area= 125,202 sf   Storage= 72,036 cf

Plug-Flow detention time= 109.8 min calculated for 3.933 af (97% of inflow)
Center-of-Mass det. time= 93.5 min ( 927.8 - 834.3 )

Volume Invert Avail.Storage Storage Description
#1 24.90' 5,059,882 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
24.90 0 0 0
25.00 5,368 268 268
26.00 123,893 64,631 64,899
27.00 146,738 135,316 200,214
49.00 295,050 4,859,668 5,059,882

Device Routing     Invert Outlet Devices
#1 Primary 24.90' 48.0"  Round RCP_Round  48"   

L= 108.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 24.90' / 24.15'   S= 0.0069 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

Primary OutFlow  Max=9.85 cfs @ 13.15 hrs  HW=26.06'   (Free Discharge)
1=RCP_Round  48"  (Barrel Controls 9.85 cfs @ 4.90 fps)
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Pond 3P: Detention Basin 3
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Inflow Area=8.620 ac
Peak Elev=26.06'
Storage=72,036 cf
48.0"
Round Culvert
n=0.013
L=108.0'
S=0.0069 '/'

32.27 cfs

9.87 cfs
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Summary for Subcatchment 3S: SDA3

Runoff = 32.27 cfs @ 12.43 hrs,  Volume= 4.066 af,  Depth> 5.66"
     Routed to Pond 3P : Detention Basin 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-Year Rainfall=8.48"

Area (ac) CN Description
* 8.620 77 See TR20 Worksheet

8.620 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
45.0 Direct Entry, See TR20 Worksheet

Subcatchment 3S: SDA3
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Type II 24-hr
100-Year Rainfall=8.48"
Runoff Area=8.620 ac
Runoff Volume=4.066 af
Runoff Depth>5.66"
Tc=45.0 min
CN=77

32.27 cfs
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Summary for Subcatchment 4S: SDA4

Runoff = 292.39 cfs @ 12.82 hrs,  Volume= 53.347 af,  Depth> 5.62"
     Routed to Pond 7P : Wet Pond 7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-Year Rainfall=8.48"

Area (ac) CN Description
* 113.980 77 See TR20 Worksheet

113.980 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
76.0 Direct Entry, See TR20 Worksheet

Subcatchment 4S: SDA4
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Type II 24-hr
100-Year Rainfall=8.48"
Runoff Area=113.980 ac
Runoff Volume=53.347 af
Runoff Depth>5.62"
Tc=76.0 min
CN=77

292.39 cfs
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Summary for Subcatchment 5S: SDA5

Runoff = 8.19 cfs @ 12.04 hrs,  Volume= 0.514 af,  Depth> 3.80"
     Routed to Pond 7P : Wet Pond 7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-Year Rainfall=8.48"

Area (ac) CN Description
* 1.620 61 See TR20 Worksheet

1.620 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 Direct Entry, See TR20 Worksheet

Subcatchment 5S: SDA5
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Type II 24-hr
100-Year Rainfall=8.48"
Runoff Area=1.620 ac
Runoff Volume=0.514 af
Runoff Depth>3.80"
Tc=12.0 min
CN=61

8.19 cfs
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Summary for Subcatchment 6S: SDA6

Runoff = 6.37 cfs @ 12.00 hrs,  Volume= 0.350 af,  Depth> 4.16"
     Routed to Pond 7P : Wet Pond 7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-Year Rainfall=8.48"

Area (ac) CN Description
* 1.010 64 See TR20 Worksheet

1.010 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.0 Direct Entry, See TR20 Worksheet

Subcatchment 6S: SDA6
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Type II 24-hr
100-Year Rainfall=8.48"
Runoff Area=1.010 ac
Runoff Volume=0.350 af
Runoff Depth>4.16"
Tc=9.0 min
CN=64

6.37 cfs
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Summary for Pond 7P: Wet Pond 7

Inflow Area = 127.910 ac, 0.00% Impervious,  Inflow Depth > 5.49"    for  100-Year event
Inflow = 303.60 cfs @ 12.82 hrs,  Volume= 58.509 af
Outflow = 186.38 cfs @ 13.43 hrs,  Volume= 56.585 af,  Atten= 39%,  Lag= 36.2 min
Primary = 186.38 cfs @ 13.43 hrs,  Volume= 56.585 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Peak Elev= 20.32' @ 13.43 hrs   Surf.Area= 551,552 sf   Storage= 684,315 cf

Plug-Flow detention time= 69.5 min calculated for 56.351 af (96% of inflow)
Center-of-Mass det. time= 52.1 min ( 915.0 - 862.9 )

Volume Invert Avail.Storage Storage Description
#1 18.00' 14,143,947 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
18.00 219,152 0 0
19.00 233,823 226,488 226,488
20.00 379,854 306,839 533,326
21.00 909,430 644,642 1,177,968
22.00 1,498,616 1,204,023 2,381,991
23.00 2,196,545 1,847,581 4,229,572
24.00 3,042,601 2,619,573 6,849,145
25.00 3,782,607 3,412,604 10,261,749
26.00 3,981,790 3,882,199 14,143,947

Device Routing     Invert Outlet Devices
#1 Primary 18.00' 20.0' long  x 36.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=186.20 cfs @ 13.43 hrs  HW=20.32'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 186.20 cfs @ 4.01 fps)
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Pond 7P: Wet Pond 7
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Inflow Area=127.910 ac
Peak Elev=20.32'
Storage=684,315 cf

303.60 cfs

186.38 cfs
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Summary for Subcatchment 7S: (SDA7

Runoff = 4.99 cfs @ 12.04 hrs,  Volume= 0.350 af,  Depth> 1.56"
     Routed to Pond 7P : Wet Pond 7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.10 hrs
Type II 24-hr  100-Year Rainfall=8.48"

Area (ac) CN Description
* 2.680 41 See TR20 Worksheet

2.680 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, See TR20 Worksheet

Subcatchment 7S: (SDA7

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

5

4

3

2

1

0

Type II 24-hr
100-Year Rainfall=8.48"
Runoff Area=2.680 ac
Runoff Volume=0.350 af
Runoff Depth>1.56"
Tc=10.0 min
CN=41

4.99 cfs
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Events for Pond 3P: Detention Basin 3

Event Inflow
(cfs)

Primary
(cfs)

Elevation
(feet)

Storage
(cubic-feet)

1-Year 4.30 1.46 25.32 7,890
10-Year 14.55 4.62 25.67 30,308

100-Year 32.27 9.87 26.06 72,036
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Events for Subcatchment 3S: SDA3

Event Rainfall
(inches)

Runoff
(cfs)

Volume
(acre-feet)

Depth
(inches)

1-Year 2.65 4.30 0.592 0.82
10-Year 4.96 14.55 1.839 2.56

100-Year 8.48 32.27 4.066 5.66
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Events for Subcatchment 4S: SDA4

Event Rainfall
(inches)

Runoff
(cfs)

Volume
(acre-feet)

Depth
(inches)

1-Year 2.65 38.78 7.733 0.81
10-Year 4.96 131.33 24.095 2.54

100-Year 8.48 292.39 53.347 5.62
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Events for Subcatchment 5S: SDA5

Event Rainfall
(inches)

Runoff
(cfs)

Volume
(acre-feet)

Depth
(inches)

1-Year 2.65 0.27 0.033 0.24
10-Year 4.96 2.66 0.181 1.34

100-Year 8.48 8.19 0.514 3.80
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Events for Subcatchment 6S: SDA6

Event Rainfall
(inches)

Runoff
(cfs)

Volume
(acre-feet)

Depth
(inches)

1-Year 2.65 0.32 0.027 0.32
10-Year 4.96 2.30 0.131 1.55

100-Year 8.48 6.37 0.350 4.16



Multi-Event Tables24023 Mattaponi SG Reclamation Plan
  Printed  2/21/2025Prepared by Wilson Engineers LLC

Page 35HydroCAD® 10.20-6a  s/n 13739  © 2024 HydroCAD Software Solutions LLC

Events for Pond 7P: Wet Pond 7

Event Inflow
(cfs)

Primary
(cfs)

Elevation
(feet)

Storage
(cubic-feet)

1-Year 40.26 19.59 18.51 113,210
10-Year 136.33 83.60 19.36 319,667

100-Year 303.60 186.38 20.32 684,315
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Events for Subcatchment 7S: (SDA7

Event Rainfall
(inches)

Runoff
(cfs)

Volume
(acre-feet)

Depth
(inches)

1-Year 2.65 0.00 0.000 0.00
10-Year 4.96 0.21 0.058 0.26

100-Year 8.48 4.99 0.350 1.56
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