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1 Project Purpose 
The Southeastern Public Service Authority (SPSA) is proposing to expand the Regional Landfill 
located off Bob Foeller Drive in Suffolk, Virginia. The Regional Landfill property consists of 
approximately 833 acres, and is comprised of three parcels owned by SPSA, Tax Map Nos. 
27*37, 27*37*1 and 27*38A. The existing landfill is comprised of six cells (Cells I-VI) which have 
been constructed on parcels 27*37 and 27*37*1. Cells I-IV are closed with a final cover system 
and Cells V and VI are currently operational. Cell VII has been permitted with the Virginia 
Department of Environmental Quality (VADEQ) for construction onto a portion of parcel 27*38A, 
which portion is currently zoned as Heavy Manufacturing (M-2). The Cell VII area is currently 
being used by SPSA as a soil borrow area in accordance with the Erosion and Sediment 
Control Permit, ESC-2009-00002, issued by the City of Suffolk.  

SPSA is requesting through applications to the City of Suffolk, conditional rezoning of the 
remaining portion of parcel 27*38A from Agricultural (A) to M-2 and Conditional Use approval of 
Cell VII and development of a sand or gravel extraction (soil borrow operation) and vegetative 
composting system on 129 aces of future Cells VIII and IX area within portions of the property to 
be rezoned.  See Figure 1 for the locations of the existing facility and proposed areas of 
development. 

In accordance with Appendix B-4(e)(1), B-5(e) and B-19 of the Unified Development Ordinance, 
this Public Facilities Report is being submitted as a supplement to SPSA’s application for the 
Conditional Rezoning of a portion of parcel 27*28A and the Conditional Use Permit.   

The Report specifically addresses the impacts of the proposed conditional uses of Cell VII and 
the soil borrow operations (worst case) within future Cell VIII and IX area.  The development of 
the landfill within Cells VIII and IX or on other areas of the rezoned parcel are not addressed in 
this report as the development of these uses is not anticipated to be within the next twenty (20) 
years and review of their impacts on public facilities would be addressed under their subsequent 
conditional use permit applications.     

SPSA received a waiver from the City for B-19-(a)(1) and (2) on June 28, 2016.  This report 
addresses the items in Parts B-19(a)(3) and (4). 
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2 Overview 
SPSA is requesting approval to rezone the approximate 440.34 acre portion of parcel 27*28A 
from the A to M-2. Within these 440.34 acres, SPSA has established a 50-acre wetland 
preservation area, 12-acre wetland restoration area, and a 36-acre wetland enhancement area.  
Outside of the 440.34 acres and within the M-2 zone, SPSA has established a 73-acre area for 
Cell VII landfill and ancillary facilities. The 98 acres of wetland protection were in response to 
mitigation required for the 12 acres of jurisdictional wetland disturbance associated with the Cell 
VII landfill and soil borrow operations.  

Most of the area proposed for rezoning consists of jurisdictional wetlands. SPSA proposes to 
use the rezoned property for soil borrow areas, composting, future landfill cells and associated 
stormwater management. Additional wetland mitigation measures associated with future 
development onto portions of 27*28A would most likely be completed off-site.  

The 129 acres future Cells VIII and IX area includes the future waste cell boundaries and 
ancillary support systems for access roadways and stormwater management. The development 
of the soil borrow area will likely be required prior to construction of Cell VII in order to support 
ongoing landfill operations.  

It is anticipated that construction of Cell VII will take place one to two years prior to the 
completion of waste filling operations in Cells V and VI. Cell V and VI operations are anticipated 
to continue through at least 2024, based on current and anticipated disposal rates, and could 
possibly extend up to 2040 depending on the success of planned alternative waste disposal 
strategies.  
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3 Stormwater Management Plan 
3.1 Pre-Development Conditions  

3.1.1 Cell VII  
The 73 acre Cell VII area is currently operated as soil borrow source for the landfill operations.  
Prior to its development as a soil borrow area it was partially cleared and wooded with small 
trees and brush and included 12 acres of jurisdictional wetlands.  The partially cleared areas 
were being used for stockpiling of soils for the facility operation.  The topography of the area 
was very flat, with a slight gradient for run-off toward the existing drainage ditch to the east.  
Stormwater that made it to the ditch discharges to the southwest beneath the landfill access 
road and into Burnetts Mill Creek and then Beamon Pond.  The soils in Cell VII area consist 
primarily of Tomotley Loam and other loamy soils all identified as Class B soils according to the 
City of Suffolk Soil Survey.   

The Cell VII borrow area was developed following receipt of wetland permits for the disturbance 
of 12 acres of wetlands and the Erosion and Sediment Control Permit ESC-2009-00002, issued 
by the City of Suffolk.  Most of the area has been cleared and grubbed and is being utilized for 
the soil borrow operations or for control of stormwater discharge.  Soil borrow operations are 
being completed below grade and most stormwater run-off is contained within the borrow area 
and is not discharged off-site.   Drainage channels and two sediment basins have been 
established for the management of run-off from the borrow area and the access roadways.  The 
basins were conservatively sized in accordance with Virginia Erosion and Sediment Control 
Handbook for the entire area to be disturbed.  Copies of the calculations from the permitted 
Erosion and Sediment Control Plan are included in Attachment A for reference.  The sediment 
basins discharge via stabilized overflow weirs into the existing drainage ditch that flows to the 
southwest and to Burnetts Mill Creek. 

The Cell VII borrow area will continue in operation for several more years until the Cell VII 
landfill is constructed.  

The pre-development peak flow (prior to borrow operation) was calculated using the Rational 
Method and are summarized below for the Cell VII Area.  The calculations for the peak flows are 
included in Attachment B. 

Table 3-1 - Cell VII Pre-Development Peak Flow Rates 

    Storm Intensity I (in/hr) Peak Discharge Q (cfs) 

Stage in 
Development C A 

(acres) 
Tc 

(min) 2 yr 10 yr 25 yr 2 yr 10 yr 25 yr 

Existing 
Conditions/ 
Undeveloped 

0.25 73 56 1.7 2.5 2.9 31 46 53 
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3.1.2 Future Cell VIII and IX Area  
The future Cell VIII and IX area is mainly a forested wetland consisting of a relatively new 
growth of red maple, sweet gum and swamp chestnut oak.  The timber in the area was 
harvested prior to SPSA acquiring the property in 2002.  The topography is very flat and 
contains areas of standing water.  Stormwater run-off from the area is to the east and toward 
the existing 50 acre preserved wetland and drainage channel that flows to the southwest and 
eventually connects with the discharge from the Cell VII area and flows into the Burnetts Mill 
Creek and Beamond Pond.  The soils in the Cell VIII and IX area consist of Tomotley and 
Torhunta Loam with some areas of mucky loam, all designated as Class B Soils according to 
the City of Suffolk Soil Survey. 

The pre-development peak flows were calculated using the Rational Method for the Cells VIII 
and IX Area. The calculations for the peak flows are included in Attachment B. 

Table 3-2 - Cells VIII and IX Area Pre-Development Peak Flow Rates 

    Storm Intensity I (in/hr) Peak Discharge Q (cfs) 

Stage in 
Development C A 

(acres) 
Tc 

(min) 2 yr 10 yr 25 yr 2 yr 10 yr 25 yr 

Existing 
Conditions/ 
Undeveloped 

0.20 129 61 1.7 2.3 2.8 43 59 72 

 

3.2 Post-Development Conditions 
3.2.1 Cell VII 
Development of Cell VII includes construction and operation of a 56 acre lined landfill.  The 
worst case conditions for stormwater peak runoff exist following closure construction of the 
landfill cell.  Cell VII will be constructed to Virginia Department of Solid Waste Management 
regulations, which requires stabilized intermediate cover on the finished slopes and a final cap 
design consisting of eighteen (18) inches of final cover soil material and six (6) inches of topsoil, 
which is a pervious material. The only new impervious areas would mainly consist of the 
perimeter access roads and internal haul roads. Since the proposed Cell VII area is adjacent to 
the existing landfill facility, the landfill’s existing roadways would be utilized for access to the 
new cell. A perimeter gravel roadway will be installed as part of Cell VII construction for 
operation and access for maintenance of the erosion control and stormwater best management 
practices.  

Methods described in “Elements of Urban Stormwater Design”, by H. Rooney Malcom, P.E. and 
the Virginia Erosion and Sediment Control Handbook were used in the overall analyses of runoff 
from the Cell VII drainage area. Stormwater calculations were based on Sheet C-09, Final 
Grading and Drainage Plan, which represents the condition during the life of Cell VII that will 
generate the most stormwater runoff. The overall area draining to the two proposed sediment 
basins has been broken down into several subareas along the drainage divides.  
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The design for Cell VII includes grass lined drainage channels around the perimeter of the 
landfill to direct flow toward the existing sediment basins. The design also includes a series of 
built in drainage benches in the slopes to catch and direct runoff to slope drains or reinforced 
drainage channels. These slope drains and/or reinforced drainage channels will direct runoff 
down the slopes into the perimeter channels shown on the Plan 0C-09 in Attachment C. The 
channels are designed to retain stormwater runoff and discharge into the sediment basins, 
where the discharge rates are controlled to reduce the peak flows off-site through overflow weirs 
at the basins.    

The rational method was utilized in determining peak runoff of channels, sideslope channels, 
and downchutes as indicated in the stormwater calculations.  

Analysis was completed, using Hydroflow Hydrographs, to size culverts in the proposed 
perimeter channel.  The entire perimeter channel was assumed to act as a pond with multiple 
discharge points.  This calculation, along with all other stormwater calculations can be found in 
Attachment C. 

In order to predict the anticipated annual soil loss and erosion potential, the Universal Soil Loss 
Equation was used. This calculation is also included in Attachment C. 

For comparisons to the pre-development flows, the estimated post-development peak discharge 
rates for the Cell VII area were calculated using the Rational Method and are summarized 
below.  The calculations are included in Attachment B. 

Table 3-3 - Cells VII Post-Development Peak Flow Rates without Retention BMP 

    
Storm Intensity I (in/hr) Peak Discharge Q (cfs) 

Stage in 
Development C A 

(acres) 
Tc 

(min) 2 yr 10 yr 25 yr 2 yr 10 yr 25 yr 

Closed Cell VII 0.30 73 10 4.7 5.9 6.8 103 129 149 
 

As part of the 2009 Cell VII Permit Application to VADEQ, the post development conditions were 
evaluated for the 25-year storm flow, using the SCS Method (Attachment C).  These 
calculations determined that the perimeter drainage swales and two retention basins were able 
to effectively reduce the estimated 25-year storm peak flow to 56 cfs, which is below the 
estimated pre-development peak discharge rate from the Cell VII area.  

3.2.2 Future Cells VIII and IX Area 
The development of the soil borrow area within future Cells VIII and IX will be completed 
similarly to the Cell VII soil borrow area and will incorporate drainage channels and sediment 
basins for treatment of run-off during operation. The proposed extent and grading of the Cell VIII 
and IX borrow area will be based off of the Cell VIII and IX landfill design and wetland 
permitting, which have not yet been completed.   Based on the VADEQ Erosion and Sediment 
Control Handbook, if all 129 acres were to be developed as the borrow area (conservative), the 
sediment basin would need to provide 134 CY/acre of storage volume (17,286 CY) and 33.5 
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CY/acre of sediment storage (4,322 CY). A sediment basin with an area of approximately 3 
acres and depth of 7 feet would provide sufficient storage and treatment for the stormwater run-
off. Conceptual calculations for the sediment basin are included in Attachment D. 

The development of the soil borrow would be subject to an erosion and sediment control permit 
from the City of Suffolk. The vegetative waste composting system would be subject to VADEQ 
solid waste permitting as well as City of Suffolk site plan approval, which would include review 
of proposed erosion and sediment and stormwater management systems.  

For comparisons to the pre-development flows, the estimated post-development peak discharge 
rates for the borrow operations in Cell VIII and IX area were calculated using the Rational 
Method and are summarized below.  The calculations are included in Attachment B. 

Table 3-4 - Cells VIII and IX Area Post-Development Peak Flow Rates without Retention BMP 

    
Storm Intensity I (in/hr) Peak Discharge Q (cfs) 

Stage in 
Development C A 

(acres) 
Tc 

(min) 2 yr 10 yr 25 yr 2 yr 10 yr 25 yr 

Post 
Development 
Borrow Area 
Cell VIII & IX 

0.35 129 31.5 2.4 3.4 4.0 108 154 181 

 

Similar to the Cell VII borrow area, the proposed retention basin BMP would be designed 
reduce the peak flows to below the pre-development peak flow rates.   
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3.3 Existing and Future Permits 
Below is a list of anticipated permits for applicable agencies needed to develop Cell VII and 
borrow area or compost facility in the Cell VIII and IX area.  

Table 3-5 - Federal, State and Local Permits Needed for Project 

Permit Type Issuing Agency/ 
Authority Permitted Activity 

Conditional Use Permits City of Suffolk 

Construction and operation of municipal solid 
waste landfill Cell VII, construction and operation 
of soil borrow area and compost facility in future 
Cells VIII and IX area 

Solid Waste Permit 
Virginia Department of 
Environmental Quality 
(DEQ) 

Cell VII - Construction and operation of municipal 
solid waste landfill per VAC  (Permit # 417, 
Amended June 8, 2011) 
Compost Facility – future permit amendment   

Industrial Wastewater 
Discharge 

Hampton Roads 
Sanitation District 

Discharge of leachate to local publicly owned 
treatment works (Industrial Discharge Permit No. 
0087) 

VA Pollutant Discharge 
Elimination Permit DEQ-Water Division Discharge of storm water to Burnett’s Mill 

Creek (VPDES Permit # VA0090034) 
Section 401 of Clean 
Water Act VADEQ Impact on forested wetlands for Cells VIII and IX 

development 
Section 404 of the Clean 
Water Act 

US Army Corps of 
Engineers 

Impact on forested wetlands for Cells VIII and IX 
development  

 

3.4  FEMA Floodplain 
The proposed Cell VII and future Cells VIII and IX area are not located within an established 
100-year floodplain, and lie well above the 100-year flood elevation of the Nansemond River 
tributary to which it drains. While additional surface flow to this tributary could result from 
development of the site, its flood storage capacity would not be altered since development 
would occur upstream of and outside the floodplain. Flow increases would be minimized through 
proper implementation of stormwater management controls. According to 1990 the flood 
insurance rate maps for the City of Suffolk, the site does lie within an “approximate flood hazard 
area” which appears to closely match the delineation of the Dismal Swamp on the U.S.G.S. 
Chuckatuck typographic quadrangle  

During permitting of the Cell VII landfill, SPSA performed a floodplain study and determined that 
the 100-year floodplain elevation for the Cell VII area is approximately 18.6 feet MSL, which is 
lower than the existing topography of the area. A Letter of Map Revision (LOMR) application 
was approved by the Federal Emergency Management Agency (FEMA) to revise the 100-year 
floodplain to be outside the proposed facility boundary. 

  

7 
 



SPSA Regional Landfill | Public Facilities Report 
Stormwater Management Plan  

 

3.5 Pollutant Control 
For the determination of pollutant loading for existing conditions, VADEQ and the City has 
adopted the default value 16 percent impervious as the average land cover condition.  For any 
new developments, if the existing and proposed site imperviousness is less than the average 
land cover condition of 16 percent impervious, then no further determination of post 
development pollutant loading is required and no BMP measures are necessary.  Both the Cell 
VII and borrow area and compost facility in future Cells VIII and IX meet this criteria, as 
summarized below.  Therefore no stormwater management practices are required for treatment 
of run-off. 

The facility does maintain a Stormwater Pollution Prevention Plan for its VPDES permit for 
stormwater discharges from the landfill industrial activities.   The Plan includes provisions for 
good housekeeping, preventative maintenance, spill prevention and response, training, 
inspections and sampling and reporting.  The Plan is reviewed annually and revised as 
appropriate to address any changes in the facility operation or BMPs employed. 

While stormwater BMPs are not required for pollutant control and a Maintenance Agreement is 
not required, we have summarized below the erosion and sediment control measures planned 
for Cell VII and for the future Cell VIII and IX area.    

3.5.1 Cell VII 
The proposed Cell VII area encompasses approximately 73 acres, of which 56.1 acres will be 
the lined landfill footprint.  The proposed Cell VII will be constructed to Virginia Department of 
Solid Waste Management regulations. This means the landfill will have a final cap design 
consisting of eighteen (18) inches of final cover soil material and six (6) inches of topsoil, which 
is a pervious material. The only new impervious areas would mainly consist of haul and 
perimeter access roads. The perimeter gravel roadway will be approximately 30 feet in width 
and be 5,100 feet in length for approximately 153,000 square feet of new impervious gravel 
surface, or less than 5% of the total 73 acre area.  Figure 2 depicts the approximate extent of 
the perimeter gravel roadways.  

The proposed erosion and sediment control measures for the Cell VII landfill will consist of 
vegetated exterior intermediate and final cover slopes with built-in benches every 40 vertical 
feet to collect stormwater and direct it to either slope drains or reinforced channels which will 
drain to the perimeter channel shown on the Site Plan. The perimeter channels will direct the 
runoff to the proposed sediment basin for treatment and peak flow control, prior to discharge 
into the existing drainage system. 

All disturbed areas will be seeded to minimize runoff. Some channels may have rip-rap placed 
within them to minimize erosion and runoff velocities. All erosion and sedimentation control 
devices will be maintained during and after construction to ensure that the devices will operate 
properly  
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3.5.1.1 SEDIMENT BASINS 
Sediment basins will be installed where there is a potential sediment runoff from the 
disturbed area that will exceed three (3) acres as per Standard and Specification 3.14 of 
the Virginia Erosion and Sediment Control Handbook. The basin will retain sediment 
long enough for the majority of the sediment to settle out.  Design of each sediment 
basin was completed with assistance from Standard and Specification 3.14.  The 
sedimentation basins have been designed to attenuate and control the peak flow 
resulting from the 24-hour, 25-year storm event. 

3.5.1.2 STORMWATER CHANNELS 
Stormwater channels will be established during excavation to convey the flow of runoff 
away from the excavation and towards the sediment basins. Installation of the 
stormwater channels will be in accordance with Standard and Specification 3.17. 

3.5.1.3 TEMPORARY DIVERSION DIKE 
The temporary diversion dikes will be installed along the perimeter of the soil borrow 
area to divert off-site stormwater around the soil borrow area. The temporary diversion 
dikes will be vegetated for stabilization and installed in accordance with Standard and 
Specification 3.09 of the Virginia Erosion and Sediment Control Handbook.   

3.5.1.4 VEGETATIVE STABILIZATION 
Vegetative stabilization will be in accordance with the seeding schedule referenced in 
the project specifications and on the plans. The seeding schedule was prepared with 
reference to the Virginia Erosion and Sediment Control Handbook and seeding regimes 
used in the geographic location. 

3.5.2 Future Cell VIII and IX Area 
The development of the soil borrow area within future Cells VIII and IX will be completed 
similarly to the Cell VII soil borrow area and will incorporate drainage channels and sediment 
basins for treatment of run-off during operation. The potential development of a compost system 
would require installation of some impervious areas for collection of contact water for treatments 
and some gravel roadways for access to the facility areas, but any impervious surface would be 
much less than 5% of the total 129 acre area. Figure 2 depicts the approximate extent of the 
perimeter gravel roadways.  

The soil borrow area in future Cells VIII and IX will be developed in accordance with an erosion 
and sediment control plan to be prepared by SPSA and submitted to the City of Suffolk for 
approval. It is anticipated that the plan will be similar to that employed for the Cell VII soil borrow 
area and will include vegetated drainage channels and a temporary sediment basins for 
settlement and management of run-off. 

3.6 Maintenance Plan  
All erosion and sediment control structures and systems shall be maintained, inspected and 
repaired as needed to insure continued performance of their intended function.  All erosion and 
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sedimentation control devices will be inspected at lease once every two weeks, and within 48 
hours following any run-off producing storm event.   

All sediments that are removed from erosion and sedimentation control measures and 
stormwater management measures will be disposed of in an approved manner at a location and 
in such a manner that further erosion and sedimentation will not occur. 

The Erosion and Sediment Control Checklist utilized by SPSA is included as Attachment E. 
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4 Transportation 
In accordance with Appendix B-5(f) and B-21 of the Unified Development Ordinance (UDO), 
HDR has completed a Traffic Impact Study to assess the transportation impacts created by the 
proposed Cell VII, Soil Borrow Area, and Compost Facility operations. The study identified the 
existing traffic conditions at the intersection of landfill entrance roadway, Bob Foeller Drive, and 
Route 13/58/460, and assessed the proposed future traffic conditions in 2018 and 2036. The 
study determined that the existing median crossing utilized by eastbound traffic on 13/58/460 to 
enter the facility has a level of service (LOS) rating of F, due to the heavy through movements 
on westbound 13/58/460. The majority of vehicles utilizing the median crossing are City of 
Suffolk Refuse Division trucks accessing the transfer station at the Regional Landfill, and area 
residents accessing the transfer station, household hazardous waste facility or tire processing 
facility.  

The development and operation of Cell VII and the soil borrow or composting system operation 
uses requested as part of the CUP application would not cause further measurable deterioration 
at the intersection. The delay associated with the median entrance during peak traffic hours will 
continue to worsen over time due to population growth in the region. The existing exit 
configuration and weave movement for all vehicles has an acceptable LOS of B under the 
current conditions and future conditions.  

It is understood that the Virginia Department of Transportation is evaluating the construction of a 
state funded flyover between east bound and west bound 13/58/460, to the east of the Regional 
Landfill. The flyover would provide City of Suffolk solid waste and residential traffic an 
alternative to enter the facility without using the median crossing. If the flyover is not constructed 
by the time that Cell VII operations are planned to commence, SPSA would propose for 
consideration an alternative that would include the permitting and construction of a one-way rear 
entrance roadway to provide access for Suffolk refuse trucks and residents to the Regional 
Landfill site, and that the entrance to the landfill via the median crossing be eliminated. 

Additional information regarding the existing and future traffic conditions for the existing 
entrance and exit and proposed rear entrance roadway alternatives are detailed in the full 
Traffic Impact Study, prepared by HDR, dated June 2016.  
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5 Summary 
The proposed development of Cell VII and soil borrow area or composting facility in future Cells 
VIII and IX area will have minimal affect on the City’s Public Facilities.  The proposed 
development will result in very little new impervious surfaces on the site and the erosion and 
sediment control can be adequately managed through the use of conventional retention basins, 
which will also mitigate the peak stormwater discharges rates from the site.  The extent of the 
proposed impervious surfaces is well below the 16% threshold for average land cover condition 
and no additional formal BMPs are needed to control potential pollutant discharge.  SPSA will 
maintain the existing and proposed retention basins for management of sediment and the facility 
operation would remain subject to VPDES Permit requirements for stormwater discharges off-
site. 

The existing entrance roadway configuration for traffic utilizing the median crossing remains at a 
LOS rating of F, and while Cell VII or the compost facility traffic will not cause further 
measurable deterioration at the intersection, it would extend the service condition for additional 
length of time for Suffolk solid waste vehicles and residents to enter the facility.  SPSA 
continues to support a state funded flyover between eastbound and westbound 13/58/460 that 
would be of benefit to the region and also provide a better entrance way for traffic accessing the 
facility from the west.  Should the flyover not be constructed by the time Cell VII is planned for 
operation, SPSA would propose for consideration, a rear single lane entrance roadway to the 
SPSA facility would improve the delay of the turning movements and functionality of the 
intersection at Route 13/58/460, Bob Foeller Drive, and Welch Parkway.   
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HDR Computation I  Job No.  1743-2889-018     I                      

Project:   SPSA Borrow Area Computed: GMW Date: 8/3/07

Subject:   Drainage Checked  

Task:     Channel Design Sheet 1 Of  1

References
1.  Elements of Urban Storm Water Design, H. Rooney Malcom, P.E.
2.  Virginia Erosion and Sediment Control Handbook

Objective:

Given Input Data: Unit
Shape Trapezoidal
Solve for Flowrate
Slope 0.002 ft/ft
Manning's n 0.02
Depth 24 in
Height 24 in
Bottom Width 4 in
Left Slope 0.5 ft/ft (V/H)
Right Slope 0.5 ft/ft (V/H)

Computed Results: Unit
Flowrate 27.52 cfs
Velocity 3.18 fps
Full Flowrate 27.52 cfs
Area 8.67 ft2
Perimeter 111.33 in
Flow Area 8.67 ft2
Flow Perimeter 111.33 in
Hydraulic Radius 11.21 in
Top Width 100 in
Percent 100 %
Critical Information:
Critical Depth 18.68 in
Critical slope 0.01 ft/ft
Critical velocity 5.13 fps
Critical area 5.36 ft2
Critical perimeter 87.53 in
Critical hydraulic radius 8.83 in
Critical top width 78.72 in
Specific energy 2.16 ft
Minimum energy 2.33 ft
Froude number 0.55
Flow Condition Subcritical

Conclusion

Determine the flow of a channel to be placed around the perimeter of the 
borrow area

A channel with 0.02% slope, two to one side slopes, and a bottom width of 4' can pass 27.52 
cfs at a velocity of 3.18 fps.

Culvert #1 Channels-Rev.xls



HDR Computation I  Job No.  1743-2889-018     I                      

Project:   SPSA Borrow Area Computed: GMW Date  7/10/07

Subject:   Drainage Checked  

Task:     Culvert Design Sheet 1 Of  1

References

1.  Elements of Urban Storm Water Design, H. Rooney Malcom, P.E.

2.  Virginia Erosion and Sediment Control Handbook

Objective:

Shape Circular

Solve for Flowrate

Given Input Data: Units

Diameter 1.50 ft

Depth 1.50 ft

Slope 0.005 ft/ft

Manning's n 0.01

Computed Results:

Flowrate 7.43 cfs

Area 1.77 ft2

Wetted Area 1.77 ft2

Wetted Perimeter 4.71 ft

Perimeter 4.71 ft

Velocity 4.20 fps

Hydraulic Radius 0.38 ft

Full flow flow rate 7.43 cfs

Full flow velocity 4.20 fps

Critical Information: Units

Critical Depth 1.31 ft

Critical slope 0.01 ft/ft

Critical velocity 6.09 fps

Critical area 1.73 ft2

Critical perimeter 3.48 ft

Critical hydraulic radius 0.50 ft

Critical top width 1.50 ft

Specific energy 1.93 ft

Minimum energy 1.97 ft

Froude number 0.80

Flow Condition Subcritical

Conclusion A 18" RCP pipe with 0.5% slope, can pass 7.43 cfs at a velocity of 4.20 fps.

Determine the flow of a 18" RCP pipe to carry channel drainage to sediment basin I.

Culvert #1 Culverts.xls



HDR Computation I  Job No.  1743-115-018     I    

Project:   SPSA Soil Borrow Area Computed:  GMW Date: 3/10/09
Subject:  Drainage Checked:  Date:  
Task:      Sediment Basin SB #1 Sheet 1 Of           1

References 1. "Elements of Urban Stormwater Design" by H. Rooney Malcom, P.E.
2.  Virginia Erosion and Sediment Control Handbook.

Pond Volume Requirements
Post Dev Drainage Area A (ac) = 33.50

67 cy/acre wet storage 2245 cy Ref 2, III-78
67 cy/acre dry storage 2245 cy

134 4489 cy
33.5 cy/acre Minimum sediment storage volume = 1122 cy

Estimate Depth of Runoff for design storm @ location: Ref 1, III-4
Determine Ultimate Storage Capacity (S): Soil Group B

CN = Varies Ref 2, V-56
S = (1000/CN) - 10 = Varies

Qp = (qu)(A)(Q*)
Runoff Depth Q* (inches) = (P-0.2S)2/(P+0.8S) 

TP (min) = 60.5(Q*)A/QP/1.39 

CN Pre development Post Development
98 Impervious Area (ac) = 0 0
61 Pervious Area (ac) = 33.5 33.5

Total 33.5 33.5

Calculate Peak Flow Into Basin
Development Post Post Post Post

Storm Event (yrs) = 2 10 25 100
Time of conc (min) = 5 5 5 5

Rainfall Depth P (in) = 3.7 5.7 6.7 8.5 (24 rainfall) Ref 2, V-50
Initial Abstraction Ia (in)= 1.279 1.279 1.279 1.279 Ref 2, V-64

Ia/P ratio = 0.346 0.224 0.191 0.150
Curve Number CN = 61.00 61.00 61.00 61.00 Ref 2, V-56

S = 6.39 6.39 6.39 6.39
 qu (cfs/sq.mi./in) = 1000 1000 1000 1000 Ref 2, V-55

Drainage Area A (ac) = 33.5 33.5 33.5 33.5
Peak Flow Qp (cfs) = 34.8 94.6 130.2 200.5

Runoff Depth Q* (inches) = 0.67 1.81 2.49 3.83
Time to Peak Tp (min) = 27.86 27.86 27.86 27.86 Ref 1, III-4

Determine Shape of Basin:
Measure the area of the Basin using AutoCADD.  
Calculate Volume of the Basin using Truncated Pyramid Method.

Cumulative Cumulative
Elevation (ft) Depth (ft) Area (sf) Volume (cf)  Vol (cf)  Vol (cy)

17 0 31,630 - 0 0
18 1 33,071 32,348 32,348 1,198
19 2 34,544 33,805 66,153 2,450
20 3 36,049 69,099 101,446 3,757

20.5 3.5 37,587 120,980 120,980 4,481 Spillway Crest
21 4 37,587 138,263 138,263 5,121
22 5 39,157 176,633 176,633 6,542

Conclusion
Pond to have permanent pool @ elevation 20.5 with a 3.3 ' berm around the basin.  Spillway to route a 25 year storm.

Total Volume

SB design
Borrow Area Sediment Basin #1



HDR Computation I  Job No.  1743-115-018     I    

Project:   SPSA Soil Borrow Area Computed:  GMW Date: 3/10/09
Subject:  Drainage Checked:  Date:  
Task:      Sediment Basin SB #2 Sheet Of 

References 1. "Elements of Urban Stormwater Design" by H. Rooney Malcom, P.E.
2.  Virginia Erosion and Sediment Control Handbook.

Pond Volume Requirements
Pre Dev Drainage Area A (ac) = 26.50

67 cy/acre wet storage 1776 cy Ref 2, III-78
67 cy/acre dry storage 1776 cy

134 3551 cy
33.5 cy/acre Minimum sediment storage volume = 888 cy

Estimate Depth of Runoff for design storm @ location: Ref 1, III-4
Determine Ultimate Storage Capacity (S): Soil Group B

CN = Varies Ref 2, V-56
S = (1000/CN) - 10 = Varies

Qp = (qu)(A)(Q*)
Runoff Depth Q* (inches) = (P-0.2S)2/(P+0.8S) 

TP (min) = 60.5(Q*)A/QP/1.39 

CN Pre development Post Development
98 Impervious Area (ac) = 0 0
61 Pervious Area (ac) = 26.5 26.5

Total 26.5 26.5

Calculate Peak Flow Into Basin
Development Post Post Post Post

Storm Event (yrs) = 2 10 25 100
Time of conc (min) = 5 5 5 5

Rainfall Depth P (in) = 3.7 5.7 6.7 8.5 (24 rainfall) Ref 2, V-50
Initial Abstraction Ia (in)= 1.279 1.279 1.279 1.279 Ref 2, V-64

Ia/P ratio = 0.346 0.224 0.191 0.150
Curve Number CN = 61.00 61.00 61.00 61.00 Ref 2, V-56

S = 6.39 6.39 6.39 6.39
 qu (cfs/sq.mi./in) = 1000 1000 1000 1000 Ref 2, V-55

Drainage Area A (ac) = 26.5 26.5 26.5 26.5
Peak Flow Qp (cfs) = 27.5 74.8 103.0 158.6

Runoff Depth Q* (inches) = 0.67 1.81 2.49 3.83
Time to Peak Tp (min) = 27.86 27.86 27.86 27.86 Ref 1, III-4

Determine Shape of Basin:
Measure the area of the Basin using AutoCADD.  
Calculate Volume of the Basin using Truncated Pyramid Method.

Cumulative Cumulative
Elevation (ft) Depth (ft) Area (sf) Volume (cf)  Vol (cf)  Vol (cy)

15.75 0 12,504 - 0 0
16 0.25 12,750 3,157 3,157 117
18 2.25 14,783 30,662 30,662 1,136
19 3.25 15,848 45,965 76,627 2,838
20 4.25 16,944 16,393 93,020 3,445

20.2 4.45 17,168 3,411 96,431 3,572 Spillway Crest
21 5.25 18,073 17,506 110,526 4,094
22 6.25 19,234 18,650 129,176 4,784

Determine the Sediment Cleanout Interval:
VC (cf) = 18 * T * A0.84 

VC (cf) = Cleanout Volume
T (days) = Cleanout Interval

A (acres) = Drainage Area
 34 CY/acre = 24,327 cf

Set Sediment Storage Elevation Zsed (ft) = 1.5
Sediment Volume corresponding to the Sediment Storage Elevation VC(cf) = 3,157

Clean Out Interval (T), days = 11 or as needed

Conclusion
Pond to have permanent pool @ elevation 20.2 with a 3.1 ' berm around the basin.  Spillway to route a 25 year storm.

Total Volume

SB design
Borrow Area Sediment Basin #2 revised 3.10.09
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Project:   SPSA Cell VII and Cell VIII and IX Soil Borrow Area Computed: JSM Date: 7/3/16

Subject:  Drainage Checked:  Date:  

Task:      Peak Runoff Rates Sheet Of 

Objective

References 1. "Elements of Urban Stormwater Design" by H. Rooney Malcom, P.E.

2.  Virginia Erosion and Sediment Control Handbook.

Calculations

Cell VII Area

Pre 

Development

Cell VII Post 

Development

Pre 

Development

Cell VII Post 

Development

Pre 

Development

Cell VII Post 

Development

Storm Event (yrs) = 2 2 10 10 25 25

Land Use =

Woodlands and 

Bare Soil

Ag-Land Rough 

Packed Surface Woodlands

Ag-Land Rough 

Packed Surface Woodlands

Ag-Land Rough 

Packed Surface

Rational Coeff (C) = 0.25 0.30 0.25 0.30 0.25 0.30

Overland Flow Time (min) 25 10 25 10 25 10

Shallow Concentrated Flow Distance (ft) 2,000 0 2,000 0 2,000 0

Shallow Concentated Velocity (ft/sec) 1.08 0 1.08 0 1.08 0

Time of Concentration (min) = 56 10 56 10 56 10

Intensity (in/hr) = 1.7 4.7 2.5 5.9 2.9 6.8

Total Drainage Area A (ac) = 73.0 73.0 73.0 73.0 73.0 73.0

Disturbed Area (ac) = 73.0 73.0 73.0 73.0 73.0 73.0

Soil Group = B B B B B B

Ground Cover = Woods/Brush Grass Woods/Brush Grass Woods/Brush Grass

Inflow Data

Calculate Peak Flow using the Rational Method (Qp):

 QP (cfs) = CIA 

Peak Flow Qp (cfs) = 31 103 46 129 53 149

Future Cells VIII and IX Area

Pre 

Development

Borrow Area 

Post 

Development

Pre 

Development

Borrow Area 

Post 

Development

Pre 

Development

Borrow Area 

Post 

Development

Storm Event (yrs) = 2 2 10 10 25 25

Land Use = Woodlands

Ag-Land Rough 

Packed Surface Woodlands

Ag-Land Rough 

Packed Surface Woodlands

Ag-Land Rough 

Packed Surface

Rational Coeff (C) = 0.20 0.35 0.20 0.35 0.20 0.35

Overland Flow Time (min) 30 21 30 21 30 21

Shallow Concentrated Flow Distance (ft) 2,000 680 2,000 680 2,000 680

Shallow Concentated Velocity (ft/sec) 1 1 1 1 1 1

Time of Concentration (min) = 61 31.5 61 31.5 61 31.5

Intensity (in/hr) = 1.7 2.4 2.3 3.4 2.8 4.0

Total Drainage Area A (ac) = 129.0 129.0 129.0 129.0 129.0 129.0

Disturbed Area (ac) = 129.0 129.0 129.0 129.0 129.0 129.0

Soil Group = B B B B B B

Ground Cover = Woods/Brush Bare Soil Woods/Brush Bare Soil Woods/Brush Bare Soil

Inflow Data

Calculate Peak Flow using the Rational Method (Qp):

 QP (cfs) = CIA 

Peak Flow Qp (cfs) = 43 108 59 154 72 181

Calculate the Peak Pre and Post Development Discharge Rates.
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Attachment C – Cell VII 
Stormwater Calculations 

  

  

 

 



 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 

  

 





 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 













 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 









 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 

































 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 



 

 

  

  

D 
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HDR Computation I  Job No.  1743-115-018     I    

Project:   SPSA Cell VIII and IX Soil Borrow Area Computed: JSM Date: 6/20/16

Subject:  Drainage Checked:  Date:  

Task:      Sediment Basin SB #3 Sheet Of 

References 1. "Elements of Urban Stormwater Design" by H. Rooney Malcom, P.E.

2.  Virginia Erosion and Sediment Control Handbook.

Pond Volume Requirements

Pre Dev Drainage Area A (ac) = 129.00

67 cy/acre wet storage 8643 cy Ref 2, III-78

67 cy/acre dry storage 8643 cy

134 17286 cy

33.5 cy/acre Minimum sediment storage volume = 4322 cy

Estimate Depth of Runoff for design storm @ location: Ref 1, III-4

Determine Ultimate Storage Capacity (S): Soil Group B

CN = Varies Ref 2, V-56

S = (1000/CN) - 10 = Varies

Qp = (qu)(A)(Q*)

Runoff Depth Q* (inches) = (P-0.2S)2/(P+0.8S) 

TP (min) = 60.5(Q*)A/QP/1.39 

CN Pre development Post Development

98 Impervious Area (ac) = 0 0

61 Pervious Area (ac) = 129 129

Total 129 129

Calculate Peak Flow Into Basin

Development Post Post Post Post

Storm Event (yrs) = 2 10 25 100

Time of conc (min) = 5 5 5 5

Rainfall Depth P (in) = 3.7 5.7 6.7 8.5 (24 rainfall) Ref 2, V-50

Initial Abstraction Ia (in)= 1.279 1.279 1.279 1.279 Ref 2, V-64

Ia/P ratio = 0.346 0.224 0.191 0.150

Curve Number CN = 61.00 61.00 61.00 61.00 Ref 2, V-56

S = 6.39 6.39 6.39 6.39

 qu (cfs/sq.mi./in) = 1000 1000 1000 1000 Ref 2, V-55

Drainage Area A (ac) = 129.0 129.0 129.0 129.0

Peak Flow Qp (cfs) = 134.1 364.3 501.4 772.0

Runoff Depth Q* (inches) = 0.67 1.81 2.49 3.83

Time to Peak Tp (min) = 27.86 27.86 27.86 27.86 Ref 1, III-4

Determine Shape of Basin:

Measure the area of the Basin using AutoCADD.  

Calculate Volume of the Basin using Truncated Pyramid Method.

Cumulative Cumulative

Elevation (ft) Depth (ft) Area (sf) Volume (cf)  Vol (cf)  Vol (cy)

15 0 126,825 - 0 0

16 1 132,088 129,448 129,448 4,794

17 2 137,458 132,106 132,106 4,893

18 3 138,818 132,776 264,882 9,810

19 4 148,520 143,642 408,524 15,131

20 5 154,212 151,357 559,881 20,736 Spillway Crest

21 6 160,010 157,102 716,983 26,555

22 7 165,915 162,954 879,937 32,590

Determine the Sediment Cleanout Interval:

VC (cf) = 18 * T * A
0.84 

VC (cf) = Cleanout Volume

T (days) = Cleanout Interval

A (acres) = Drainage Area

 34 CY/acre = 118,422 cf

Set Sediment Storage Elevation Zsed (ft) = 1.5

Sediment Volume corresponding to the Sediment Storage Elevation VC(cf) = 129,448

Clean Out Interval (T), days = 121 or as needed

Conclusion

Pond to have permanent pool @ elevation 20 with a 2' berm around the basin.  Spillway to route a 25 year storm.

Total Volume

SB design

Cell VIII and IX Borrow Area Sediment Basin.xls
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Attachment E – Erosion and 
Sediment Control Checklist 
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