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Bridge Stormwater Controls

DECK DRAINS

Deck Drain Spacing

Deck drain spacing is a function of the recommended spread on the bridge and discharge
location with respect to the receiving water. To calculate the runoff discharge to determine deck
drain spacing, the designer should use the rational method with 4 in./hr as the design storm
intensity. The procedure and all equations for calculating deck drain spacing are provided in
HEC 21. Regardless of whether a closed system is implemented, the constant distance between
deck drains is calculated and adjusted to account for structural constraints.

Standard deck drain spacing can be found in the NCDOT Structure Design Unit-Design Manual
(NCDOT, 2007). A spacing of 12-foot centers for girder bridges and 6-foot centers for cored
slab bridges may be used when direct discharge cannot be avoided. These standards should be
confirmed for each individual project using the spacing methodology outlined in HEC 21.

Deck Drain Orientation

For girder bridges, deck drains should be a minimum of 6 inches in diameter, oriented vertically
through the bridge deck. Steel girder bridges have an additional requirement that deck drains
extend 3 inches below the bottom elevation of the girder. For cored slab bridges, deck drains
should be a minimum of 4 inches in diameter, oriented horizontally through the barrier rail. All
deck drains should be made of ultraviolet-resistant polyvinyl chloride (PVVC). Deck drain
orientation is illustrated in Figures 9-5 and 9-6.

If deck drains over the water body are unavoidable, grated inlet boxes should not be used

because they tend to accumulate debris and sediment, requiring frequent maintenance. Design
criteria are outlined in the box entitled Deck Drain Criteria Summary.

Figure 9-5. Deck drain orientation for prestressed concrete (left) and steel (right) girder bridges
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Figure 9-6. Deck drain orientation for cored slab bridges

Deck DRAIN CRITERIA SUMMARY

Spacing

O Runoff discharge on the bridge should be determined using the rational method
(assume C = 0.90).

O The design storm is the 4 in./hr intensity storm.
O Deck drain spacing should be determined as provided in HEC 21.

Drain Dimensions and Orientation

O Deck drain diameter for girder bridges is 6 inches minimum.
O Deck drain diameter for cored slab bridges is 4 inches minimum.

O For girder bridges, deck drains should be oriented vertically through the bridge
deck (see Figure 9-5).

O For steel girder bridges, deck drains should extend a minimum of 3 inches
vertically below the bottom elevation of the girder (see Figure 9-5).

O For cored slab bridges, deck drains should be oriented horizontally through the
barrier rail (see Figure 9-6).

O Pipes should be ultraviolet-resistant PVC.

CLOSED SYSTEMS

Closed systems have a longitudinal conveyance pipe attached underneath or alongside the
bridge. This pipe may span the length of the entire bridge or only the water body. A pipe that
spans the entire bridge may be more feasible if (1) the longitudinal pipe can be tied into an
existing roadway collection system, (2) there is limited land area beneath the bridge to
implement energy dissipation controls, or (3) runoff must be routed to a stormwater control off
of the bridge. If a buffer will be used to filter and infiltrate runoff or if runoff will be routed to a
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SC beneath the bridge, a pipe that spans the water body only may be more appropriate. Standard
deck drain spacing for drainage systems with a longitudinal pipe is 12-foot centers; however, this
standard should be confirmed using the deck drain spacing methodology presented in HEC 21.

Minimum longitudinal pipe diameter for NCDOT projects is 16 inches. To promote positive
drainage, the minimum pipe slope is 0.3%. Avoid sealing the connection between the deck drain
and the longitudinal pipe to allow larger storm events to overflow the system. One successful
application incorporates oblong slotted holes in the top of the longitudinal pipe. This pipe
configuration is illustrated in Figure 9-7.

Longitudinal pipes may connect to roadway drainage collection systems on the downslope side
of the bridge, outlet to a stormwater control, or discharge to a buffer or riprap pad beneath the
bridge. The outlet pipe for the closed drainage system should be located as far away from the
water body as practical. A preformed scour hole (refer to Chapter 4 of this toolbox) is
recommended at the outlet to help diffuse and infiltrate the stormwater, unless another
stormwater control is used. Runoff should never be discharged into an area that is erodable
without sufficient protection. Design criteria are presented in the box entitled Closed System
Design Criteria Summary.

LUGS

/\BRIDGE DECK

, IV +

™~~—_PVC PIPE

‘ PVC COUPLER PVC LONGITUDINAL PIPE
& PVC PIPE SLOTTED HOLE

NOTE:
ALL PVC TO BE UV-RESISTANT.

(SEE SLOT DETAIL
AT RIGHT)

KSLOTTED HOLE
PVC LONGITUDINAL PIPE i PVC PIPE CENTERED IN

SLOTTED HOLE

Figure 9-7. Profile view (left) and plan view (right) of deck drain and
longitudinal pipe connection
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CLOSED SYSTEM DESIGN CRITERIA SUMMARY

O The longitudinal pipe diameter should be a minimum of 16 inches.

O A minimum pipe slope of 0.3% is required to promote positive drainage.

O The longitudinal pipe and any connector components must be made of
ultraviolet-resistant material.

O

Deck drain spacing is to be determined by recommended spread and water
body characteristics.

DESIGN AND CONSTRUCTION CONSIDERATIONS
The design of the bridge drainage system should be initiated early in the hydraulic and bridge

design process. Drainage constraints may dictate the width of the bridge. Additional design and

construction recommendations follow:
I Account for bridge structural components when determining the final deck drain
spacing. In general, deck drains should be upslope and near expansion joints.
B Avoid routing longitudinal pipes through the bridge abutment.

9.4 Inspection and Maintenance
Proper inspection and maintenance is critical to the performance of bridge drainage systems.

Deck drains and longitudinal pipes are highly prone to clogging with solids, trash, and debris.
Once the system becomes sufficiently clogged, the safety of motorists is compromised.

NCDOT bridge drainage systems are inspected by NCDOT's Bridge Maintenance Unit once
every two years. Any identified maintenance needs are performed by the appropriate NCDOT
Highway Division. It may be useful to discuss the probable cleaning methods for the drainage
system with the appropriate Division Maintenance Engineer. Additional recommendations
follow:
B Avoid unnecessary bends and T-connections that may become clogged with debris.
E Include cleanouts within closed drainage systems, according to probable cleaning
methods.
I Provide access holes at the bottom end of the system for pressure backflushing.
I Consider the access required for maintenance crews to safely work on and below the
bridge.

NCDOT BMP Toolbox v1 03/2008
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CHAPTER 10 Infiltration Basin

OVERVIEW

AN INFILTRATION BASIN is a water impoundment in permeable soils that detains and infiltrates
stormwater runoff.

PURPOSE AND DESCRIPTION
E Infiltration basins are created by forming a berm or excavation in areas where the native soil
is sufficiently permeable.
E The primary outlet of the infiltration basin is percolation into the basin bottom.

E Infiltration basins are typically preceded by some form of pretreatment, such as a forebay,
designed to remove larger particles before stormwater enters the basin.

APPLICATIONS

E Infiltration basins are applicable only under specific site conditions. Adequate pretreatment,
hydraulic conductivity, and depth to groundwater are critical for proper functioning of the
basin.

E In North Carolina, infiltration basins are most widely implemented in the coastal region.

E Infiltration basins function best in an offline configuration for drainage areas of 5 acres or
less.

WATER QUALITY BENEFITS
B By using infiltration as the primary outlet, infiltration basins reduce peak discharge to surface
waters and recharge groundwater.

E The native soils in an infiltration basin act as a filter media, straining out solids and
adsorbing dissolved pollutants.

NCDOT BMP Toolbox v1 03/2008 10-1
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10.1 Description

An infiltration basin is a permanent structural control that treats stormwater runoff by allowing it
to percolate into the ground. Infiltration basins do not have underdrain systems and are located
in areas where the hydraulic conductivity of the site soils is adequate for infiltration. Infiltration
basins provide water quality control for runoff equivalent to and smaller than the design storm.
Because the design storm volume does not leave the basin and pollutants are adsorbed by
surficial soils, infiltration basins are considered to have a high pollutant removal capacity.

Infiltration basins may have the following components:
B Bypass structure

B Pretreatment stormwater control

E Basin

F Embankment

B Emergency outlet control structure

Runoff first enters a pretreatment device via a flow bypass structure. Once the larger stormwater
particulates have been removed, the runoff is conveyed to the infiltration basin. For storm events
equivalent to the water quality design storm or smaller, runoff remains in the infiltration basin
until it has percolated into the soil. Even though infiltration basins are implemented offline,
some basins may have an emergency outlet control structure composed of a riser and an outlet
pipe. In these cases, the height of the riser is equivalent to the water quality volume (WQvV)
elevation; therefore, the riser will discharge any storm event greater than the WQv.

The infiltration basin is created either by excavating the native soil to form a depression or by
using earthen material to make a basin whose invert is equal to the natural ground elevation. A
typical infiltration basin layout is shown in plan and profile views in Figures 10-1 and 10-2,
respectively.

10.2 Applications

Proper site selection is critical to the successful functioning of an infiltration basin. First,
infiltration basins should not be placed within 50 feet of Class SA waters, within 30 feet of all
other waters, and within 100 feet of water supply wells. Surface water classifications can be
confirmed using NCDENR’s Basinwide Assessment Information Management Systems Reports
(BIMS) database available at NCDENR’s website. Second, the site soils must have adequate
hydraulic conductivity to draw down the level of stormwater in the basin within a 5-day period.
Finally, the invert of the infiltration basin must be a minimum of 2 feet above the seasonal high
groundwater table and a minimum of 3 feet above any bedrock or impervious soil horizon. If the
distance between the natural ground elevation and the groundwater table or bedrock does not
meet these criteria, the site is not suitable for an infiltration basin.

The hydraulic conductivity and the depth to the seasonal groundwater table must be evaluated by

a subsurface investigation, typically performed by the NCDOT Geotechnical Engineering Unit.
Using best engineering judgment, the designer should determine the number of borings
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necessary to evaluate a particular site. Infiltration basins should not be sited in fill material or in
areas of karst topography.

Infiltration Basin
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Figure 10-1. Plan view of an infiltration basin and its components
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Figure 10-2. Profile view of an infiltration basin and its components
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SITING CRITERIA SUMMARY

0 The drainage area should be 5 acres or less.

O The basin should be located a minimum of 50 feet from Class SA waters and 30
feet from other surface waters.

0 The basin should be a minimum of 100 feet from water supply wells.

O A minimum of 2 feet is required between the infiltration basin bottom and the
seasonal high water table.

O A minimum of 3 feet is required between the infiltration basin bottom and any
bedrock or impervious soil horizon.

O The minimum hydraulic conductivity for the native soils is 0.52 inch per hour.
This value must be verified by subsurface investigation.

10.3 Design

Infiltration basins are implemented in an offline configuration. All runoff in excess of the design
storm must be bypassed to a filter strip or swale. Therefore, orientation and siting of the
infiltration basin should consider the area required for the entire infiltration basin system. In
addition, the basin must be sized to account for runoff at the ultimate built-out potential from all
surfaces draining to the system. This section provides general design criteria and guidance on
infiltration basin design compiled from the North Carolina Administrative Code (15A NCAC
02H .1000) and the Infiltration Basin Supplement to the NCDWQ Stormwater Management
Permit Application. The designer should confirm whether these design criteria are required by
project-specific permits.

FLow BYPASS

All stormwater generated from the drainage area in excess of the design storm should be routed
to a filter strip or swale via a bypass structure. The designer should select the appropriate bypass
structure configuration on a site-by-site basis. The bypass structure should be designed to safely
convey the 10-year storm event at a minimum. In addition, the filter strip or swale should be
capable of filtering the 10-year storm event without erosion with a slope of 4% or less. The
required minimum length of the filter strip or swale is 50 feet for SA waters and 30 feet for all
other waters.

For some bypass configurations, the elevation in the pond must exceed the water quality volume
before bypass will occur (Metropolitan Council, 2001). In addition, some bypass structures
regulate only flow rates, not volume. In these cases, the emergency outlet control structure
protects against failure of the infiltration basin.

PRETREATMENT

Infiltration basins are prone to failure when inundated by solids carried by stormwater.
Stormwater that has not been pretreated to remove large solids will quickly clog the first few
inches of soil, reducing the infiltration rate of the basin. Once the basin is clogged, it will begin
to retain water, potentially causing mosquito hazards and erosion of the emergency spillway
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from overuse. Adequate pretreatment is critical to maintain the infiltration rate. For a summary
of pretreatment criteria, see Chapter 6, Swale, and Chapter 7, Forebay.

BASIN SI1ZING CRITERIA

Infiltration basins are sized, at a minimum, to temporarily store the volume of runoff from the
first inch of rain. For projects that occur within one-half mile of and drain to SA waters,
infiltration basins must be sized to store the runoff from the 1.5-inch storm. This volume of
runoff is considered the WQv for the infiltration basin. More information on the WQv is
available in Chapter 2.

The infiltration rate of the basin should be capable of drawing down the runoff volume from the
design storm within 5 days. It is acceptable to assume an infiltration rate equal to the hydraulic
conductivity of the site soils, as confirmed by the geotechnical investigation. The designer may
choose to apply a safety factor to the hydraulic conductivity to determine the infiltration rate. To
promote infiltration along the entire basin bottom, the grade of the infiltration basin should be
relatively flat. The basin orientation will be governed by site constraints.

BASIN SIZING CRITERIA SUMMARY
O In general, infiltration basins should capture and infiltrate runoff generated from
the 1-inch storm.

O For projects within one-half mile of and draining to SA waters, infiltration basins
should capture and infiltrate runoff generated from the 1.5-inch storm.

O The basin should infiltrate all runoff from the design storm within 5 days.
O Basin side slopes should be 3:1 or flatter.

BASIN COMPONENT DESIGN CRITERIA

Basin components can include the emergency outlet control structure, the embankment, and the
basin floor lining material discussed in this section. More information on outlet control
structures and embankments is available in Chapter 2.

Emergency Outlet Control Structure

The inclusion of an emergency outlet control structure is at the discretion of the designer. The
outlet control structure functions to remove runoff in excess of the design storm from the
infiltration basin when the bypass structure overflows. The primary outlet for an infiltration
basin is the basin bottom. For most infiltration basins designed to serve small drainage areas, the
infiltration basin embankment will be adequate to temporarily contain the 50-year storm event
before infiltration. However, additional basin outlets may be necessary under certain conditions.
Some bypass structures can allow volumes greater than the water quality volume into the basin.
For larger drainage areas, an emergency outlet control structure may be necessary to protect the
integrity of the embankment.

The emergency outlet control structure is composed of a riser and a discharge pipe. The riser
structure is typically made of concrete for durability. The designer should determine the design
storm frequency used to size the outlet control structure based on the flow bypass configuration.
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The entire infiltration basin should be capable of handling the 50-year storm event without
failure.

Embankment

The top width of the embankment should be at least 10 feet to provide access for maintenance.
The height of the embankment should be at least 1 foot above the water surface elevation of the
50-year storm event. The embankment should be less than 12 feet in height. Refer to Chapter 2
for guidance on measuring embankment height.

Basin Bottom

The bottom of infiltration basins should be lined with a layer of clean sand to an average depth of
4 inches or greater. Alternatively, a dense vegetative cover on the bottom of the basin can be
substituted for the sand layer. These practices help maintain the infiltration rate.

BASIN COMPONENT DESIGN CRITERIA SUMMARY

Emergency Outlet Control Structure

O Emergency outlet control structure should be designed such that the infiltration
basin can handle the 50-year storm without failure.

Embankment

O Height should be less than 12 feet.
O Embankment structure should have a minimum top width of 10 feet with side
slopes of 3:1 or flatter.

O Minimum of 1 foot of freeboard must be provided between the surface water
elevation of the 50-year storm event and the top of the embankment.

Basin Bottom

O Basin bottom should be a 4-inch minimum layer of clean sand or a dense cover
of vegetation.

DESIGN AND CONSTRUCTION CONSIDERATIONS

Because infiltration basins are prone to failure when inundated with coarse particles, advance
consideration should be given to construction sequencing and erosion and sediment control
practices during site construction. Often, inlet protection is not adequate during construction of
an infiltration basin. The best protection is bypassing stormwater away from the facility until
vegetation is established and all construction-related sediment has been controlled. Otherwise,
the infiltration basin may be unusable immediately after implementation.
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Additional design and construction recommendations follow:

Consider the consequences of groundwater interaction with runoff.

Locate the infiltration basin outside of clear recovery zones.

Check the available right-of-way when determining the SC footprint and orientation.
Consider the space needed for the filter strip or swale required for bypassed flow.
Avoid using heavy equipment in the basin bottom to maintain the infiltration rate.
Provide proper anchoring of the outlet control structure to prevent flotation as needed.

Stabilize all basin system outfalls to prevent scour and erosion. See NCDOT Standard
Specifications, Section 1042 (NCDOT, 2006b).

Provide a debris screen or trash rack over the riser structure to prevent clogging.

10.4 Inspection and Maintenance

Infiltration basins have a higher failure rate than other stormwater controls. To maintain the
infiltration rate in the basin, surficial soils clogged with coarse solids must be removed and the
basin bottom tilled. The frequency of maintenance will largely depend on the pollutant loads to
the infiltration basin. General inspection and maintenance recommendations are as follows:

Include maintenance access to the infiltration basin for cleanup and repair.

Remove debris, trash, and sediment buildup from the basin as necessary to minimize
clogging.

Repair and revegetate eroded areas as needed.

Check inlets and outlets for structural repairs.

10.5 Safety Considerations

Because infiltration basins are typically dry, the components of the basin are accessible. Trash
racks and other structures should be designed to prevent entry by the public. Consider fencing
the area for public safety. Refer to Section 866 of the NCDOT Standard Specifications
(NCDOQOT, 2006b) for fencing options.

NCDOT BMP Toolbox v1 03/2008
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STORMWATER MANAGEMENT PLAN
GENERAL PROJECT INFORMATION
Project No.: Date:
TIP No.: Designer:
City/Town: Project Manager:
County: A-B County: A-B
Cc-D Cc-D
E-L E-L
M—P M—P
R-U R-U
V-W V-W
CAMA County: []Yes | TVA County: [ ]Yes | CAMA County: []Yes TVA County: [] Yes
River Basin(s): (1) (2)
Primary Receiving Water:
NCDWQ Surface Water Classification
Primary:
Supplemental:
Other Stream Classification:
303(d) Stream: [] Yes Type of Impairment:
State Stormwater Permit Required? []Yes []No
Could the Project Impact Threatened or Endangered Species? [ ]Yes []No
Description:
Anadromous Fish Present? [ ]Yes [ ]No
Description:
Buffer Rules in Effect? [ ]Yes [ ]No Buffer Rules:
Existing Site

Existing Roadway Description:

ADT:

Existing Cross-Section:

Surrounding Land Use:

General Comments:

Project Description

Proposed Roadway Description:

ADT:

Proposed Cross-Section:

Interchange Modification:

Median Type:

Terminus:

Terminus:
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STORMWATER MANAGEMENT PLAN

Page 2 of 3

Length of Project:

miles feet Added Impervious Area: acres

General Comments:

ENVIRONMENTAL SUMMARY

Jurisdictional Stream Crossings

Station Stream Name Type Classification Proposed Structure
Stream Relocation
Station Stream Name Stream Additional Information
Length (ft)
Jurisdictional Wetlands
Station Type of Impact Minimization of Impact
BEST MANAGEMENT PRACTICES
Description of Best Management Practices
. . Checklist
Type Water Quality Benefit Completed?®

[] Yes
L] Yes
L[] Yes
L[] Yes

®Checklists are available in the BMP Toolbox.
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Page 3 of 3

STORMWATER MANAGEMENT PLAN
Location of Best Management Practices
. o DA® 2 10 wQV°
Station Receiving Stream BMP (acres) (ft?/s) (f(t%/s) (ft3/s)

?Drainage Area
P Water Quality Volume

ADDITIONAL COMMENTS

REFERENCES
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PROGRAM

LEVEL SPREADER CHECKLIST Page 1 of 2

GENERAL PROJECT INFORMATION

Project: TIP No:
Prepared by: Date: Checked by: Date:
NCDOT Division: River Basin:
City: NCDWQ Stream Classification
County: Primary:
CAMA County: Yes No Supplemental:
TVA County: Yes No 303(d) Stream: Yes No

Buffer Required: Yes No

PROJECT DESCRIPTION

Not Comments/Design

Check the correct response. Yes No Applicable Assumptions

Were different level spreader
locations and orientations

1 considered to optimize water L
quality benefit? Explain.
> Was a field visit made to the

proposed level spreader site?

Was the level spreader positioned
3 outside the roadway clear
recovery zone?

Were all permitting requirements
4 addressed? Attach a list of
required permits to this checklist.

OO oo O
OO oo O
O oo

Were off-site drainage areas
verified and accommodated?

Was care taken to prevent
hydraulic encroachment on
6 nearby properties from flow
bypass structure and level
spreader design?

[
[
[

Was a geotechnical investigation
7 performed for the level spreader
location?

Was adequate maintenance
8 ingress and egress provided
within the right-of-way?

During design, was flow entering
the level spreader slowed or

9 | dissipated to avoid concentrating ] ] ]
the flow and exiting the lip at one
area?
Was topography downgrade of

10 | the level spreader reviewed for ] ] ]

ability to diffuse flow?
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Highway North Carolina Department of Transportation
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PROGRAM

LEVEL SPREADER CHECKLIST Page 2 of 2
Check the correct response. Yes No N.Ot Comments/_De3|gn
Applicable Assumptions

Does the entire level spreader
11 | system safely pass the 10-year ] ] J
storm event?

Was the level spreader
implemented in a system with

12 another stormwater control?
Explain.
Was a forebay considered? Why

13 or why not? D D D
Were all design assumptions

14 g P O | O O

documented?
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PREFORMED SCOUR HOLE CHECKLIST Page 1 of 1

GENERAL PROJECT INFORMATION

Project: TIP No:
Prepared by: Date: Checked by: Date:
NCDOT Division: River Basin:
City: NCDWQ Stream Classification
County: Primary:
CAMA County: Yes No Supplemental:
TVA County: Yes No 303(d) Stream: Yes No

Buffer Required: Yes No

PROJECT DESCRIPTION

Check the correct response. Yes No N.Ot Comments/l_)e5|gn
Applicable Assumptions
1 Was a field visit made for the proposed ]
preformed scour hole site/location?
> Was the preformed scour hole positioned

outside the roadway clear recovery zone?

3 | Were permit requirements addressed?

Were off-site drainage areas verified and
accommodated?

Were adequate ingress and egress for
5 maintenance provided within right-of-
way?

Were different preformed scour hole
6 locations and orientations considered to
optimize water quality benefits? Explain.

Was topography downgrade of the
7 preformed scour hole reviewed for ability
to diffuse flow?

Is the PSRM apron shown on the plans to
be flush with the natural ground?

Is the discharge pipe an allowable size for
9 use with a preformed scour hole (15 in. or
18in.)?

Have maximum allowable discharges
10 | based on the Q4 discharge been
verified?

Were all design assumptions
documented?

Oyo|jooo|o|o|onooao
Oyo|oo|o|o|o|onogo

oo |ooo|o|o|ojoad
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DRY DETENTION BASIN CHECKLIST Page 1 of 1

GENERAL PROJECT INFORMATION

Project: TIP No:
Prepared by: Date: Checked by: Date:
NCDOT Division: River Basin:
City: NCDWQ Stream Classification
County: Primary:
CAMA County: Yes No Supplemental:
TVA County: Yes No 303(d) Stream: Yes No

Buffer Required: Yes No

PROJECT DESCRIPTION

Check the correct response. Yes No N.Ot Comments/I_DeS|gn
Applicable Assumptions
1 Was a field visit made to the proposed dry [
detention basin site?
> Is the dry detention basin positioned

outside the roadway clear recovery zone?

3 | Was maintenance access provided?

Were off-site drainage areas verified and

4 accommodated?

5 Was a pretreatment BMP used in series
with the dry detention basin?

6 Was soil compaction information provided
in the project specifications?

7 Was energy dissipation required for the
emergency spillway (if used)?

8 Was the buoyancy of the outlet structure

calculated?

9 | Was the vegetative cover specified?

Was the grade of the basin bottom shown

10 to slope and drain toward the orifice?

Was topography downgrade of the dry
11 | detention basin outlet reviewed for ability
to handle flow?

Were velocities evaluated for scour and

12 erosion potential?

oo o oooooiooooa
oo o oooooioo|ojoa
00| O (gooojaiajo|d|.

Were all design assumptions

13 documented?
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SWALE CHECKLIST Page 1 of 1

GENERAL PROJECT INFORMATION
Project: TIP No:
Prepared by: Date: Checked by: Date:
NCDOT Division: River Basin:
City: NCDWQ Stream Classification
County: Primary:
CAMA County: Yes No Supplemental:
TVA County: Yes No 303(d) Stream: Yes No
Buffer Required: Yes No
PROJECT DESCRIPTION
Check the correct response. Yes No N.Ot Comments/I_DeS|gn
Applicable Assumptions

Was a field visit made to the proposed
! swale site? L L 0

Were off-site drainage areas verified and
2 accommodated? L L 0

Were different swale locations and
3 orientations considered to optimize water
quality benefits? Explain.

[
[

O

Was NCDENR (2006) Erosion and
Sediment Control Planning and Design
Manual reviewed for proper vegetative
cover selection?

5 Is selected vegetation specified?

Were adequate ingress and egress for
6 maintenance provided within the
right-of-way?

Were water quality rock checks used in

! the swale design?

8 Was temporary erosion-resistant lining
specified?

9 Were all design assumptions

O Oa| oo O
O O] O | O
O Oa| oo O

documented?
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PROGRAM

FOREBAY CHECKLIST Page 1 of 1

GENERAL PROJECT INFORMATION
Project: TIP No:
Prepared by: Date: Checked by: Date:
NCDOT Division: River Basin:
City: NCDWQ Stream Classification
County: Primary:
CAMA County: Yes No Supplemental:
TVA County: Yes No 303(d) Stream: Yes No
Buffer Required: Yes No
PROJECT DESCRIPTION
Check the correct response. Yes No N.Ot Comments/I_DeS|gn
Applicable Assumptions

1 Was a field visit made to the proposed ]

forebay site?
> Was forebay positioned outside the

roadway clear recovery zone?
3 Were off-site drainage areas verified and

accommodated?

Were adequate ingress and egress for
4 maintenance provided within right-of-
way?

Is a forebay provided at each inflow point
at this site? How many?

Was the sizing criteria equation in
6 Chapter 7 used for estimating the volume
of the forebay?

7 | Was the forebay liner material specified?

Was the liner designed to meet velocity

Ooojoioo ooy oojgo
O oojo|iom. oo oojgo
Oooja|oom oo o o).

8 .
requirements?
9 Is the forebay in series with another
BMP? If so, what type?
10 Does the forebay safely pass the 10-year
storm event?
Is the depth of the forebay set between 3
11
and 5 feet?
12 Were all design assumptions

documented?
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OAM

HAZARDOUS SPILL BASIN CHECKLIST Page 1 of 1

GENERAL PROJECT INFORMATION

Project: TIP No:
Prepared by: Date: Checked by: Date:
NCDOT Division: River Basin:
City: NCDWQ Stream Classification
County: Primary:
CAMA County: Yes No Supplemental:
TVA County: Yes No 303(d) Stream: Yes No

Buffer Required: Yes No

PROJECT DESCRIPTION

Not Comments/Design

Check the correct response. Yes No Applicable Assumptions

Were the planning documents reviewed
and information therein verified to

1 determine whether a hazardous spill O
basin is applicable?
Was a field visit made to the proposed

2 ; S
hazardous spill basin site?

3 Is the hazardous spill basin positioned

outside the roadway clear recovery zone?

Was maintenance access provided to
4 | accommodate appropriate maintenance
equipment?

Were off-site drainage areas verified and
accommodated?

6 | Was energy dissipation required?

Is the outlet structure (i.e., sluice gate) or
7 obstruction material (i.e., sand bags)
specified?

Was the grade of the basin bottom
8 designed to slope and drain toward the
outlet pipe?

Was topography downgrade of the
9 hazardous spill basin outlet assessed for
its ability to handle flow?

Were all design assumptions
documented?

Oy o|o|ooo)ooop O
Oy o|o|ooopo|ool o
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OAM

BRIDGE STORMWATER CONTROLS CHECKLIST Page 1 of 1

GENERAL PROJECT INFORMATION

Project: TIP No:
Prepared by: Date: Checked by: Date:
NCDOT Division: River Basin:
City: NCDWQ Stream Classification
County: Primary:
CAMA County: Yes No Supplemental:
TVA County: Yes No 303(d) Stream: Yes No

Buffer Required: Yes No

PROJECT DESCRIPTION

Not Comments/Design
Applicable Assumptions

<
(¢}
(%]
Z
o

Check the correct response.

Were the planning documents reviewed to
1 determine which bridge drainage system
configuration is applicable?

O

Is the low cord of the bridge 12 feet or

O | O

2 more above the natural ground? L L H

3 | Is aclosed drainage system required? ] J [l
Is the bridge drainage system combined
with another BMP?

4 If yes, what BMP? D D D

If no, document justification.

Is a hazardous spill basin required (refer

5 to Chapter 8)? D D D
Is erosion control required for closed

6 systems? D D D
Is ultraviolet-proof material specified for

! the bridge drainage system? D D D
Has the design been provided to the

8 Structure Design Unit? D D D
Were all design assumptions

9 ) P N [

documented?
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INFILTRATION BASIN CHECKLIST Page 1 of 2

GENERAL PROJECT INFORMATION

Project: TIP No:
Prepared by: Date: Checked by: Date:
NCDOT Division: River Basin:
City: NCDWQ Stream Classification
County: Primary:
CAMA County: Yes No Supplemental:
TVA County: Yes No 303(d) Stream: Yes No

Buffer Required: Yes No

PROJECT DESCRIPTION

Not Comments/Design
Applicable Assumptions

Z
o

Check the correct response. Yes

Is the project area within one-half mile of
1 and draining to a Class SA water or
tributary of a Class SA water?

O

Is system located a minimum of 50 feet
2 from a Class SA water and 30 feet from
other surface waters?

Has the site been reviewed to confirm that
3 the basin is a minimum of 100 feet from
any water supply wells?

Was a field visit made to the proposed
infiltration basin site?

5 Is the drainage area less than 5 acres?

Is the infiltration basin positioned outside

6 the roadway clear recovery zone?

7 Is the infiltration basin proposed to be
excavated from existing material?

8 Has a subsurface geotechnical

investigation been performed on the site?

After final grading, will the infiltration basin
9 bottom be at least 2 feet above the
seasonal high water table?

After final grading, will the infiltration basin
10 | bottom be at least 3 feet above bedrock
or any impervious soil horizon?

Is the hydraulic conductivity (verified by
11 | subsurface investigation) greater than
0.52 inch per hour?

Do the WQYV calculations account for the
12 | ultimate built-out potential of the drainage
area?

N I I O O
N I
O|o|o|o|gooOoo oo
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INFILTRATION BASIN CHECKLIST Page 2 of 2
Check the correct response. Yes No N.Ot Comments/l_)e5|gn
Applicable Assumptions

Has the infiltration rate been set equal to
13 | the hydraulic conductivity? If a safety
factor has been used, please specify.

O

Will the infiltration basin draw down the
14 | design storage volume under seasonal
high water conditions within five days?

Was a pretreatment stormwater control

15 | . X
implemented to remove coarse solids?

Was at least a 4-inch layer of clean sand
16 | or a vegetative cover specified for the
bottom of the infiltration basin?

Are all basin side slopes equal to or flatter

17 than 3:1?

Has all bypassed flow been routed to a
swale or filter strip with a minimum width
of 50 ft for projects draining to SA waters
and 30 ft for all other waters?

18

O (oo (o|o|d
O (oo (o|o|d
O (Oopo (g d

Was energy dissipation provided for the
19 | emergency outlet control structure (if
used)?

Has adequate anchoring been provided
20 | for the emergency outlet control structure
(if used)?

Has access been provided to the basin for

21 | . . .
inspection and maintenance?

oo o
oo oo
ooy oo

Were all design assumptions

22 documented?
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