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Stormwater Operations and Maintenance Manual
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Exhibit C
Annual Inspection Submittal Requirements 
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Exhibit D
Inspection Schedule 
     


90 Day Inspection Cycle
60 Days
30 Days

The inspection due date is determined by the month of initial certification.
This facility inspection will be due every year after certification. 






E


Exhibit E
Penalty for Non-compliance

Notice to Comply – A notice to comply shall be issued to any facility owner who has not submitted an inspection form, or an updated inspection form by the 60-day maintenance period. A notice to comply provides the operator with a 14-day window to complete any prescribed maintenance and submit a new inspection form before a violation is issued. 

Notice of Violation – A notice of violation shall be issued to any facility owner who does not complete the corrective actions listed on the notice to comply, or in situations of severe noncompliance or failure. Once a Notice of Violation is issued, there shall be a fee of $250 issued with an additional $250 per day thereafter until the violation is corrected. 

For more information regarding the penalty process, please refer to Section 9.4 of the Town of Knightdale UDO. 
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Follow these steps to install the sod in an FS (NCSU Cooperative Extension Service 2008):

1. Make sure the soil is moist (but not overly wet) before laying sod. Irrigating the soil
several days before delivery is often adequate.

2. Install the sod within 24 hours of delivery. Plan to unstack and unroll the sod if it cannot
be laid within 48 hours.

3. While installing, keep sod in the shade to lessen the chance of heat buildup.

4. Start sodding from a straight edge (driveway or sidewalk), and butt strips together,
staggering them in a bricklike pattern (See Figure 5).

5. Avoid stretching sod. Use a knife or sharp spade for trimming to fit irregularly shaped
areas.

6. Lay sod lengthwise across the face of slopes, and peg or stake the pieces to prevent
slippage.

7. After the sod has been placed, roll the lawn to ensure good sod-to-soil contact. Then
begin watering.

For a complete list of North Carolina sod producers and the varieties they carry, visit the North
Carolina Sod Producers Association Web site: http://www.ncsod.org. Again, to ensure high
quality and better chance for success, it is highly recommended that certified sod be used. A list
of producers growing certified sod can be found on the NCCIA Web site:

http://www.nccia.ncsu.edu/.

After the sod is planted, keep the top 1.5 inches of the soil moist. This may require light watering
several times a week for 7 to 21 days.

Maintenance

A LS-FS that is not maintained properly may become a source of pollution rather than a
pollutant removal mechanism. During the first two years after construction, the LS-FS should be
inspected after every major storm event for proper distribution of flows and signs of erosion.
After the first two years, the LS-FS may be inspected quarterly. If evidence of erosion exists, the
eroded areas should be filled in and reseeded and the cause of the erosion should be
determined and eliminated.

Maintenance of an FS involves routine mowing and replanting grass when necessary. Strips
that receive excessive sediment may require periodic regrading and reseeding of their upslope
edge because deposited sediment can kill grass and prevent the LS-FS from achieving diffuse
flow. Figures 12 through 14 show a number of common maintenance issues with LS-FS
systems.

The job of a forebay is to collect leaves, trash and sediment before stormwater is discharged to
the blind swale. Therefore, this is the part of the LS-FS that needs the most frequent
maintenance. The forebay must be checked frequently and will need to be cleaned out
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throughout the year, particularly in the fall. In case you can’t see the LS, it is immediately to the
left of the yellow line. The vegetation in the blind swale has become overgrown and taken up
nearly all the capacity of the blind swale. The blind swale was likely undersized in its design.

Figure 12: Clogged Forebay (left) and Unmaintained Blind Swale (right)
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During the mowing season, the FS should be mowed at least every other week. The mowing
allows an opportunity for the FS to be inspected and also helps to prevent clumping of grass.
This is a view upslope of the same FS at right. The clumping of the unmown grasses and
resulting channelization of flow is evident from this view. The eroding areas in this FS need to
be filled in and revegetated before the problem becomes worse.
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Important maintenance procedures:

e Immediately after the FS is established, grass will be watered twice weekly if needed until
the plants become established (commonly six weeks).

e Stable groundcover will be maintained in the drainage area to reduce the sediment to the
LS-FS.

e Every two weeks during the growing season, the FS will be mowed. Turf grass should not
be cut shorter than 4-6 inches and may be allowed to grow as tall as 12 inches depending
on aesthetic requirements (NIPC, 1993).

¢ Once a year, the soil will be aerated if necessary and the FS will be reseeded to maintain
a dense growth of vegetation.

¢ Once a year, soil pH will be tested and lime will be added if necessary.

For the first two years after the LS-FS is established, it will be inspected quarterly and within
24 hours after every storm event greater than 1.0 inch (or 1.5 inches if in a Coastal
County). After two years of successful performance, the LS-FS will be inspected quarterly.
Records of operation and maintenance will be kept in a known set location and will be available
upon request.

If the soil in the FS becomes compacted, consider coring to alleviate this condition. Use a
device that removes soil cores. Coring should be accomplished when the lawn is actively
growing so that it can recover from any injury. Core cool-season grasses in fall or early spring.
Core warm-season grasses in late spring or early summer. Some lawn care and landscape
companies offer coring service if rental equipment is not available. Inspection and maintenance
shall be performed as follows. Any problems that are found shall be repaired immediately.

Table 3: Sample Operation and Maintenance Provisions for LS-FS

M Potential problem How to remediate the problem

The entire LS-FS Trash/debris is present. Remove the trash/debris.
. . The flow splitter device is Unclog the conveyance and dispose of
'I:he floyv L D clogged. any sediment off-site.
(if applicable)
The flow splitter device is Make any necessary repairs or replace if
damaged. damage is too large for repair.
; The swale is clogged with Remove the sediment and dispose of it
Lt S 2D sediment. off-site.

The swale is overgrown with Mow vegetation. Re-grade and vegetate
vegetation. if the swale has become silted in.

The level lip is cracked, Repair or replace lip.
settled, undercut, eroded or
otherwise damaged.

The LS
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The bypass channel

The FS

The receiving water

There is erosion around the
end of the level spreader that
shows stormwater has
bypassed it.

Trees or shrubs have begun
to grow on the swale or just
downslope of the level lip.

Areas of bare soil and/or
erosive gullies have formed.

Turf reinforcement is
damaged or ripap is rolling
downbhill.

Grass is too short or too long
(if applicable).

Areas of bare soil and/or
erosive gullies have formed.

Sediment is building up on
the filter strip.

Grass is dead, diseased or
dying.

Nuisance vegetation is
choking out grass.

Erosion or other signs of
damage have occurred.

Regrade the soil to create a berm that is
higher than the level lip, and then plant a
ground cover and water until it is
established. Provide lime and a one-time
fertilizer application.

Remove them.

Regrade the soil if necessary to remove
the gully, and then reestablish proper
erosion control.

Study the site to see if a larger bypass
channel is needed (enlarge if necessary).
After this, reestablish the erosion control
material.

Maintain grass at a height of
approximately three to six inches.

Regrade the soil if necessary to remove
the gully, and then plant a ground cover
and water until it is established. Provide
lime and a one-time fertilizer application.

Remove the sediment and restabilize the
soil with vegetation if necessary. Provide
lime and a one-time fertilizer application.

Determine the source of the problem:
soils, hydrology, disease, etc. Remedy
the problem and replace plants. Provide
a one-time fertilizer application.

Remove vegetation by hand if possible.
If pesticide is used, do not allow it to get
into the receiving water.

Contact the NC Division of Water
Resources.
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Submittal Requirements:

1. SUBMITTAL TIMELINE: All inspections must be submitted to the Town of Knightdale (TOK)
electronically (pdf file) by the end of the month that the inspection is due.

2. ELECTRONIC PDF SUBMITTALS: Submittals shall be in the form of an electronic copy sent via
email as a pdf file to swengineer@knightdalenc.gov. The TOK’s standard ANNUAL STRUCTURAL SCM
INSPECTION REPORT COVER SHEET shall be submitted with as many applicable SCM inspection
reports as necessary based upon the actual number of SCMs at a site. Example: if a given site has
four dry ponds and four level spreaders, you need to submit one cover sheet (i.e., the 2-page form)
along with four dry pond inspection reports and four level spreader inspection reports.
Additionally, color digital photographs of the SCM features and areas of interest/concern shall be
submitted as well. ALL of the above shall be submitted as ONE pdf, preferably no more than (5)
megabytes in size. Do NOT submit separate digital photos as a pdf or separate attachment sheets as
a pdf, make it all one pdf submittal. If you need to shrink or reduce the size of the electronic file use
low resolution scanning and put approximately 2-4 pictures on one page. Full size page pictures are
not needed or desired. Text book quality digital pictures likewise are not needed. However, all
pictures shall be submitted in COLOR, no black and white pictures are desired. At a minimum we
need pictures of the overall SCM, slopes/berms/dam, riser structure {exterior and interior), outfall
looking up into the riser to see the flow path, and the discharge area.

3. PDF FILE NAMING: The pdf inspection packet should be titled with the name of the site (utilize
the site name assigned by the TOK) followed by the year in which the report was completed followed
by the inspection result (C for compliant, CM for compliant with maintenance, of NC for not
compliant). Example: Cheswick Phase 12019 C

Note #1: [nspections that are NOT IN COMPLIANCE - The “Non-Compliant” box should be checked under item “C”
on the Annual Structural SCM Inspection Report Cover Sheet. The failed inspection cover sheet along with the
specific SCM Inspection forms, summarizing required repairs, must be submitted to the TOK within 48-hours
following the inspection. Re-inspection and ce! ation will be required after the repairs are made. The Owner has
a maximum of 90-days from the date of the preliminary inspection to make all repairs, correct all deficiencies, and
submit a certification to the TOK in order to avoid enforcement actions. /t is strongly encotiraged that the inspector
be part of the repair and maintenance process in a QA/QC role in order to ensure that repairs are being performed

properly.

Note #2: |nspections Reguiring Minor Maintenance - The “Compliant with maintenance” box should be checked
under item “C” on the Annual Structural SCM Inspection Report Cover Sheet. The compliant with maintenance
cover sheet along with the specific SCM, inspection forms, summarizing required repairs must be submitted to the
TOK within 48-hours following the inspection. Re-inspection will not be required providing that proof of corrected
maintenance issues is submitted to the TOK within 90 days of ini inspection along with the signed, stamped,
and sealed inspection report packet.

Note #3: [nspections With No Deficiencies - The "Compliant” box should be checked under item "C" on the Annual
Structural SCM Inspection Report Cover Sheet. The signed, stamped, and sealed inspection report should be
submitted to the TOK within the same month of, on or before the established inspection due date. Attach the
applicable SCM inspection forms and confirmatory digital photographs accordingly.




