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1.0 FACILITY DESCRIPTIONS AND MAINTENANCE CHECKLISTS

Each of the following subsections includes a facility description, illustrated exhibit, and maintenance checklist for

common stormwater facilities/components utilized in the Cherokee Water Reclamation Facility (WRF) Total
Dissolved Solids (TDS) Reduction Facility.

These include:

1. Detention Ponds

2. Control Structure/ Flow Restrictor
7. Energy Dissipators

8. Typical Biofiltration Swale

21. Grounds (Landscaping)

Private stormwater facility owners should print the checklists that apply to their facilities and follow the
inspection recommendations and frequencies.

1.1 Detention Ponds

Stormwater detention ponds are open basins built by excavating below existing ground or by constructing
above-ground berms (embankments). The detention pond temporarily stores stormwater runoff during
rain events and slowly releases it through an outlet (control structure). Components that are typically
associated with a detention pond include the following: control structure/flow restrictor, debris barrier
(e.g. trash rack), energy dissipaters, access road, and fence.
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Detention Ponds Checklist

Fraguancy

Dralnage
Syatem
Faatura

General

Problam

Trash & Debrls

Conditlons to Check For

Any trash and debrls
which exceed 5 cublc feel
per 1,000 sguars Teel (this
Is avout egual o the
amount o trash It would
take 1o fll up one standard
ElZ2 garcage can). In
general, there should be
no visual evidence of
gumping. I less than
threshold all trash and
gebris will be removed as
par: of nex: schaduled
malntenance.

Conditlone That
Fhould Exlst

Trasn and debris
cleared fram slte.

Ganeral

Polsonous
Vegetatlon and
nozlous weeds

Any polsonous or nulsance
vegetation wnich may
consiltute a hazard to
maintenance personnel ar
the public. Any evldence
of noxlous weeds 38
gefined by State or local
reguiations. (Apgly
requirements of agopted
IPK policies for the use of
herbicides).

Mo danger of
polsonous vegetation
where malnienancs
persennel ar the publlc
mignt narmally be.
[Caoardinate with local
weed boarg) Complets
eradication of noxlous
weeds may nol be
posslole. Compllance
with State or local
eradication policles
reguired

General

Contaminants angd
Faollutlon

Any evidence af oll,
gasollne, contaminmanis or
other pollutants

Ma contaminants ar
pollutanis present.
[Coordinate
remavalicleanup with
local water quallty
TEEQONES AQEMCY]

General

Rodent Holes

Any avidencs of radent
holes 17 T3cility 15 acting as
& dam or barm, or any
evidence of water plging
through dam or berm wia
rodant holes.

Rodents destroyed and
dam or barm repalred.
[Coordinate with local
nealth depariment;
coordinate with
Ecolegy Dam Safety
Office If pond excesds
10 acra-Teet.)

Ganeral

Beaaver Dams

Cam results in change or
Tunction of the facllity.

Faclilty 15 returned ta
design Tunciion.
[Coordinate trapping
of beavars and
remaval of dams with
appropriate permitting
agencies)

Ganeral

Insects

When Ingecis such as
wasps and hormeats
Interfere with maintenance
activities.

Ins2cts destroyed or
remaved from slie.
Apply Insacticides In
compliance with
adopted IPM policies.

Ganeral

Tree Srowth and
Hazarg Trees

Tree growin doss not allow
malrlgnance acoess or
Interferss witn
malrtznance activity [l.e.,
slope mowing, slit
remaval, vactering, or
egulpment mavemsnts). I

Trees do nat ninder
malntenance acllvitles.
Harveslted rees
should be recyclad
Inte mulch ar oiher
peneflclal uses (e.g.,
alders for firewsod].




Detention Ponds Checklist (Continued)

Fraguency

Dralnage
Zystem
Faatura

Problam

Conditlons e Check For

trees are not Interfering
with access or
malntenance, do not
TEmMave

Condlitions That
Should Exlst

Zaneral

If dead, diseased. or dying
trees are ldentified [Use &
certifled Aroorlst 1o
geterming health of tree or
remaval requiremants)

Ramowe hazard Trees

Side Slopes
of Pond

Erosion

Eroded damage over 2
Inches deep where causs
of damage s sl pressnt

or where there |5 potentlal
Tor continwed eraslan.

Slopas should be
stabllized using
appropriate eroslon
coniral measurs(s);
2.9.. rock
reinforcemsnt, planting
of graes, compaction.

Side Slopas
of Pond

Any ergslon observed on a
compacted berm
embankment.

IT eraslon Is accurring
on compacted Berms a
llcensed civll engineer
should be consulted 1o
resolve source of
aroglon.

Sediment

Accumulated sediment
that exceeds 10%
itypically 6 to 127} of the
gesigned pond deptn
unlass othernylss E-FIEGl'lE{l
or affrecis |I'I|E1'.|ﬂ-g ar

ou [|E'.|I|I'Ig conditian of the
facility.

Sediment cleaned out
ta daslgned pond
shape and depth; pond
regeaded If necessary
ta control eroslon.

Siorage
Arga

Liner {If
Applicable)

Liner I6 wislole and has
mare than three 1/4-Inch
holas In It

Liner repalred or
replaced. Linesr i fully
coverad.

Pand Berms
{Dikes)

Settlemenis

Any part of berm whiczh
has settled 4 Inchas lower
than the design elevation.
If settiement Is apparent,
maasure berm to
getermine amount of
geillement. Setiling can
be an Indication of more
E=vers problems with the
perm or cutlet works. &
llzensed clvll engineer
snould be consulted to
determine the source of
the sattlament.

Dike |5 bullt pack to
the deskgn elevatlon.

Pand Berms
{DIKeE)]

Discernable water flow
through pond berm.
ongolng erosion with
potentlal for eroslon to
continue. [Recommend a
Goetechnical engineer ba
called In to Inspact and
evaluate condlilan and
recommend repalr of
conditlan.

Flping =liminated.
Eroslon potenial
resolved.




Detention Ponds Checklist (Continued)

Dralnage
Syatam
Faatura

Fraguency

Zmer ency
Cwverfiow!
Splilway

Trae Srowth

Conditions e Check For

Tree growin on emergency
Eplllways creates blockage
problems and may causs
fallure of the berm gue to
uncontrolied overtepping.

Conditions That
Should Exlsl

Trees should oe
remawed. If root
sysiem Is small (pase
less than 4 Inches) the
root 5¥EIem may be
Ieft In place.
Otnerwise the roots
shaould be removed
and the oerm restorad.
A Ncensed civil
englnear should be
consuliad for proper
permispliiway
restaration.

Zmer ancy
Cerfiow!
Splilway

Key:

Emergency

Overfiow! Splilway

Cnly one layer of rock
exlets above natlve sall In

area flve sgquare feet or
larger, or any exposurs of
native soll at the top of out
fiow patn of splilway.
(RIp-rag on Inglde slopes
need not be replaced.)

Rocks and pad depth
are restared to design
standards.

(M) Monthly from November through April.
(A) Once in late summer (preferably September)
(S) After any major storm (use 1-inch in 24 hours as a guideline).

Extended detention basins have low to moderate maintenance requirements. Routine and nonroutine maintenance
is necessary to assure performance, enhance aesthetics, and protect structural integrity. The dry basins can result
in nuisance complaints if not properly designed or maintained. Bio-degradable pesticides may be required to limit
insect problems. Frequent debris removal and grass-mowing can reduce aesthetic complaints. If a shallow wetland

or marshy area is included, mosquito breeding and nuisance odors could occur if the water becomes stagnant.
Access to critical elements of the pond (inlet, outlet, spillway, and sediment collection areas) must be provided.
The basic elements of the maintenance requirements are presented in the following table.

Required Action

Maintenance Objective

Frequency of Action

Lawn Mowing & Lawn
Care

Occasional mowing to limit unwanted
vegetation. Maintain irrigated turf grass as 2 to
4 inches tall and nonirrigated native turf grasses
at 4 to 6 inches.

Routine — Depending on aesthetic
requirements.

Debris & Litter
Removal

Remove debris and litter from the entire pond to
minimize outlet clogging and improve
aesthetics.

Routine — Including just before annual storm
seasons (that is, April and May) and following
significant rainfall events.

Erosion & Sediment

Repair and revegetate eroded areas in the

Nonroutine — Periodic and repair as necessary

Control basin and channels. based on inspection.
Repair pond inlets, outlets, forebays, low flow . .
Structural channel liners, and energy dissipators Nonroutine — Repair as needed based on

whenever damage is discovered.

regular inspections.




(continued)

Required Action

Maintenance Objective

Frequency of Action

Inspections

Inspect basins to insure that the basin continues
to function as initially intended. Examine the
outlet for clogging, erosion, slumping, excessive
sedimentation levels, overgrowth, embankment
and spillway integrity, and damage to any
structural element.

Routine — Annual inspection of hydraulic and
structural facilities. Also check for obvious
problems during routine maintenance visits,
especially for plugging of outlets.

Nuisance Control

Address odor, insects, and overgrowth issues
associated with stagnant or standing water in
the bottom zone.

Nonroutine — Handle as necessary per
inspection or local complaints.

Sediment Removal

Remove accumulated sediment from the
forebay, micro-pool, and the bottom of the
basin.

Nonroutine — Performed when sediment
accumulation occupies 20 percent of the
WQCV. This may vary considerably, but expect
to do this every 10 to 20 years, as necessary
per inspection if no construction activities take
place in the tributary watershed. More often if
they do.

The forebay and the micro-pool will require
more frequent cleanout than other areas of the
basin, approximately every 3 to 6 months until
the concrete liners are constructed. After each
concrete liner is constructed, slightly less
frequent cleanout will be required,
approximately every 1 or 2 years.




1.2 Control Structure/Flow Restrictor

Control structures/flow restrictors are located on the outlet pipe of a detention system. The control
structure is typically a concrete catch basin with a riser. The control structure reduces the discharge rate of
stormwater from a detention facility. The flow is regulated by a combination of orifices (holes with
specifically sized diameters) and weirs (plates with rectangular or vee shaped notch).

Lack of maintenance of the control structure can result in the plugging of an orifice. This can result in
flooding of the stormwater system and/or an increase in the rate of discharge from the site potentially
damaging downstream property.
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Control Structure/Flow Restrictor Checklist

Dralnage
Frequency | System Froblam Conditions fo Chack For
Faature

Conditlons That Should
Exlst

Control struciure
orifice is not blocked.
&l trash and debris
remaoved.

Structure securely
attached o wiall and
cutet pipe.

Trash and Debris Material exceeds 23% of
General {Includes sump depth or 1 foot
Sediment) below orifice plate.

Structure is not securely

General Structural Damage attached to manhaole wall.

Structure is not in uprigh: Structure in cormect
General Struciural Damage | positon (allow up to 10% ;

from plum). position.
Connections to outlet
Conneclions to outlet pipe | pipe are water tight;
General Struciural Damage | are not watertight and structure repaired or
show signs of rusi. replaced and works as
designed.
Any holes--other than Structure has no holes
General Siructural Damage | designed holes--in the cther than designed
Struchure. hales.

Cleanout Ciamaged or Cleanout gats s not zate is wateright and

Gate Missing watertight or is missing. works a5 designed.
(zate cannot be moved up | Gate moves up and
and down by one down easily and is
mainkenance person. watertight.

Cleanout Ciamaged or Chain/rod lzading to gate | Chain is n place and
Gate Missing 5 missing or damaged. wiorks as designed.
Zate is repaired or
replaced o mest
design siandards.

Cleanout Ciamaged or
Gate Missing

Cleanout Carmaged ar Gate is rusted ower 50% of
Gate Missing 15 surface arsa.

Control device is not
Cirifice Ciamaged or working properly dus 1o Flate is in place and
Flate Missing missing, ouf of placs, or wiorks as designed.
bent orifice plate.
Any trash, debris, Flate is fres of all
Cpstruciions sediment, or vegetation obstructions and works
blocking the plate. as designed.

Any trash or debrs
Cwerflow - blocking {or having the
Fipe Obstructions potential of blocking) the
cwerfiow pipe.

Cower is missing or on'y
partially in place. Any
open manhos reguires
mainienance.

Orifice
Flate

Pip= is free of all
ocbstructions and works
as designed.

Manhaole Cowver Mot im Place Manhole is closed.




Control Structure/Flow Restrictor Checklist (Continued)

Dralnage
Frequancy | System
Faatures

Probolam

Locking
Mechanizm Mot
Working

Conditions to Cheack For

hMechansm cannot be
opened by one
maintenance person with
proper teols. Bo'ts into
frame have less than 1/2
inch of thread (may naot
apply to selff-locking lids).

Conditions That Showld
Exlst

Mechanism opens with
proper tools.

Cover Difficul to
Remove

Cine mantznance person
cannaot remove lid afier
applying normal liftng
pressurz. Intent is 1o keep
cover from sealing off
access bo maintenance.

Cowver can be removed
and remnsialed by one
maintenancs person.

Manhaole

Key:

Ladder Rungs
Unsafe

(M) Monthly from November through April.
(A) Once in late summer (preferably September)
(S) After any major storm (use 1-inch in 24 hours as a guideline).

Ladder is unsafe due to
missing rungs,
misalignment, not securely
attached to structure wall,
rust, or cracks.

Ladder meets design
standards. Allows
maintenance person
safe access.




34 Energy Dissipaters

Energy dissipaters are provided on the inlet and outlet to a closed pipe system to prevent erosion at these
locations. Design of an energy dissipater can vary significantly from highly engineered systems (concrete
or rock gabion structures) to the more commonly used rock pad. The rock pad is typically constructed of
4- to 12-inch diameter rocks a minimum of 12 inches thick and is often lined with filter fabric. The rock
pad should extend above the top of the pipe a minimum of 1 foot.

filter fabric liner
under rock

3.7 Energy Dissipaters Checklist

Date
Drainage
Frequency System Problem Conditlons to Check For Cundltln-n: TT“ Sl
Feature |+ |+ |+ |+ Wi
Extemnal:
Only one layer of rock exists
Missing or Moved above native soll in area five Rock pad replaced to
MONTHLY | Rock Pad Rock square feet or larger, or any design standards.
exposure of native soil.
] Soil erosion in or adjacent to | Rock pad replaced to
MONTHLY | Rock Pad Erasion rock pad. design standards.
Key:

(M) Monthly from November through April.
(A) Once in late summer (preferably September)
(S) After any major storm (use 1-inch in 24 hours as a guideline).

10



14

Typical Grass Swale

Grass swales are engineered grass-lined open channels with moderate centerline slope similar in
appearance to typical ditches. The following check list gives some general guidance for grass swale
management.

3.8 Typical Biofiltration Swale Checklist

Date
Drainage e
Frequency S;.-slm?i Problem Conditions to Check For Condlllon;sx'ir;at Shoukd
Featura |+ |+ |+
Remove sediment
deposits on grass
treatment area of the
bio-swale. When
Sediment , finished, swale should
MONTHLY | General Accumulation an gf::gﬁ:;l depth exceeds be level from side to
Grass ’ side and drain freely
toward outlet. There
should be no areas of
standing water once
inflow has ceased.
Any of the following
may apply: remove
sediment or trash
When water stands in the blockages, imprave
MONTHLY | General Standing Water swale between storms and grade from head to foot
g
does not drain freely. of swale, remove
clogged check dams,
add underdrains or
convert o a wet
biofiltration swale.
Flow spreader uneven or Level the spreader and
clegged so that flows are clean so that flows are
MONTHLY | General Flow spreader r'll.'.?‘tgl.?ﬂifﬂrl'l'lh' distributed spread evenly over
through entire swale width. | entire swale width.
When small quantities of
water continually flow Add a low-flow pea-
through the swale, even gravel drain the length
MONTHLY | General Constant Baseflow | when it has been dry for of the swale or by-pass
weeks and an eroded, the baseflow around
muddy channel has formed | the swale.
in the swale bottom.
Determine why grass
growth is poor and
correct that condition.
When grass is sparse or Re-plant with plugs of
Poor Vegetation bare or eroded patches grass from the upper
MONTHLY | General Coverage occur in more than 10% of | slope: plant in the
the swale bottom. swale bottom at 8-inch
intervals. Or re-seed
into loosened, fertile
s0il.
Mow vegetation or
When the grass becomes | remove nuisance
excessively tall (greater vegetation so that flow
. than 10-inches); when is not impeded. Grass
MONTHLY | General Vegetation nuisance weeds and other | should be mowed to a
vegetation starts to take height of 3 to 4 inches.
aver. Remove grass
clippings.

11




Typical Biofiltration Swale Checklist (Continued)

Date

Drainage
Frequency | System Problem Conditions to Check For
Feature |+ |+ |+ |+

Conditions That Should
Exist

If possible, trim back

Grass growth is poor over-hanging limbs and
MONTHLY | General Excessive Shading | because sunlight does not | remove brushy
reach swale. vegetation on adjacent
slopes.

Remove material so
Inlet/outlet areas clogged that there is no

MONTHLY | General Inlet/Outlet with sediment and/or clogging or blockage in
debris. the inlet and outlet
area.
. Trash and debris
Trash and Debris ; . Remove trash and
MONTHLY | General Accumulation accumulated inthe bio- | gebris from bioswale.
For ruts or bare areas
less than 12 inches
wide, repair the
damaged area by filling
with crushed gravel. If
bare areas are large,
generally greater than
Eroded or scoured swale 12 inches wide, the
. . bottom due to flow swale should be re-
MONTHLY | General Erosion/Scouring channelization, or higher graded and re-seeded.
flows. For smaller bare areas,

overseed when bare
spots are evident, or
take plugs of grass
from the upper slope
and plant in the swale
bottom at 8-inch
intervals.

Key:

(M) Monthly from November through April.

(A) Once in late summer (preferably September)

(S) After any major storm (use 1-inch in 24 hours as a guideline).

12




1.5

Grounds (Landscaping)

Landscaping is an essential component of stormwater management. Bare soil areas generate higher levels

of stormwater runoff and sedimentation in stormwater facilities. The following check list gives some
general guidance for landscape management.

Grounds (Landscaping) Checklist

Dralnags
Systam
Featurs

Problem

Weeds
(nonpolsanous)

Conditlons to Check For

Weeds growing In mare than
20% of the langscaped area
{trees and shruns only).

Conditions That Should
Exist

Weeds present In less
than 5% of the landscaped
araa.

Genaral

Insect hazard or
polsonous vegetaton

Any prag=nce of polson vy o
olher polsonous vegetation or
Insect nests.

Mo polsonous vegetation
or Insect nests present In
landecaped area.

Genaral

Trash ar Itkar

Ses Ponds Chacklist.

See Ponds Checkilst.

Ergsion of Ground
Surface

Moticeanie flls are 5220 N
landecaped areas.

Causes of eroslon are
Identified and steps aken
ta show down'spread out
the water. Erodad areas
are flilad, conboured, and
EeEded.

Trees and
shrubs

Limbs or parts of rees ar
ghruts that are spit or broken
wihilch affect more than 25% of
the total follage of the tree or
shrub.

Trim traesEhruns o
resiorz shaps. Replace
trees/shrubs with severs
gamags.

Trees and
shrubs

Trees or shrubs that have besen
blown down or krocied aver.

Feplant irze, Inspecting
far Injury to Bb2m ar recss.
Feplace If seversly
damagad.

Trees and
shrubs

Key:

(M) Monthly from November through April.
(A) Once in late summer (preferably September)
(S) After any major storm (use 1-inch in 24 hours as a guideline).
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Trees or shrube which are not
adequately supparted ar ars

leaning ower, causing exposure
of the oots.

Flace stakes and rubbar-
coated fles around young
trees/Ehrubs for sUppon.




2.0

DEVELOPING A MAINTENANCE PROGRAM

A stormwater maintenance program is essential to ensure that the facilities continue to function as
designed to prevent possible flooding and property damage. The maintenance program consists of
inspections and repairs.

Stormwater management facilities are not intended to replace good housekeeping procedures. Good
housekeeping includes educating facility users of proper storage and disposal of chemicals and potential
pollutants, procedures for spill cleanup, proper use of fertilizers and other lawn care products, and
maintenance of equipment to prevent release of pollutants to the stormwater system. Guidelines for
establishing good housekeeping procedures can be found in the Stormwater Management Plan (SWMP)
developed for this project.

2.1 Who Should Perform Maintenance Duties?

Private stormwater facility owners are responsible for ensuring that the facilities are maintained and
continue to function as designed. Some activities such as litter removal and mowing can be effectively
undertaken by facility owners, however, it is usually worth the cost to have a professional do the more
difficult tasks. Filling eroded areas and soil disturbing activities, such as reseeding or re-planting
vegetation are tasks that a professional landscaping firm should manage. If these tasks are not performed
properly, erosion may occur resulting in accelerated sedimentation of stormwater facilities. Grading and
sediment removal are tasks that are best left to professional contractors with the equipment and
experience to safely perform the task and who are also able to identify potential problems early when it is
most cost effective to make repairs or alterations.

2.2 Working with Maintenance Contractors

Selecting and working with a maintenance contractor can be an intimidating process for many private
facility owners. The following is a guideline for researching and choosing a qualified contractor to meet
your maintenance needs.

Start your search for a contractor the right way - be informed. The information provided below will help
you in your search for the right contractor for your job.

» Landscape maintenance contractors are typically capable of providing most routine maintenance for
stormwater facilities. Special, non-routine maintenance may require an earthwork contractor or vactor
company. Recently, several contractors have started specializing in stormwater facility maintenance.
Private owners can choose to hire contractors when individual maintenance needs arise or enter into
annual maintenance agreements where the contractor monitors and provides routine maintenance
throughout the year as needed.

* Develop a list of potential contractors. Look in the Yellow Pages and/or ask friends, neighbors,
relatives, and coworkers who they have used. Find out if their experiences were good or bad and why.
Ask if they would use the contractor again.

* Ask contractors for references. Call your potential contractors and ask for a list of their customers or
locations of completed jobs. Call references and ask whether they were satisfied with the job done, if the
contractor kept to the agreed upon schedule, and whether they would hire the same contractor again.

* Ask to which trade associations the contractor belongs. Membership in a professional association is one
sign the contractor recognizes the responsibilities of being a professional.

* Make sure to obtain and evaluate bids. Ask for a free written estimate of the work you want done. Be
sure everyone is bidding on the same exact scope of work and including the exact materials you want. Be
sure all quotes include everything you want and that there is a clear understanding of work to be
performed by owner and work to be performed by contractor.

14



* Remember "you get what you pay for." A higher bid may be worth the price for better workmanship and
contractor reliability.

» Make sure you understand the different types of bids you may receive. Be careful about hiring a
contractor on an hourly time-and-materials, or costplus basis. Although the price may seem high at first, a
fixed-price bid may give you the best protection and price. Also beware of "special deals, demonstration
projects," or "a great deal from a friend of a friend.” Completely review and understand the contract prior
to authorizing work.

23 How much will it Cost to Maintain a Stormwater Management System?

Specific maintenance costs depend on the characteristics of the facility, the site, and the area that
contributes runoff to the facility. The general rule of thumb is that annual maintenance costs will be 5 to
10% of the facility’s total capital cost. Routine, scheduled maintenance can help keep overall costs down
by addressing problems before they require major attention.

Most of the routine maintenance measures recommended in the checklists (excluding major repair and
replacement) are estimated to have an annual cost of $200 to $600 per acre of facility, above current
landscape maintenance costs. Costs can vary depending on the types and level of maintenance practices
used.

The cost and intensity of maintenance activities are usually higher during the two-year plant
establishment period than after the facility has “settled in” after those first two years. You need to
determine how you will finance your maintenance needs. A healthy reserve should be put into place for
both capital maintenance procedures (e.g., facility replacement and non-routine maintenance such as
sediment removal, facility component repair or replacement, major replanting, or safety structure
construction) and operating maintenance procedures (routine activities such as facility inspection, debris
removal, and vegetation management).

The best recommendation is to establish a facility maintenance fund. The fund should include:

* Ten percent of the facility’s capital cost for annual routine maintenance per year.

* A percentage of the non-routine maintenance costs per year (i.e. for sediment removal, vegetation
replacement) based on the frequency of removal. For example, if the facility needs mechanical sediment
removal every 10 years, 10 percent of the total cost should be put aside each year.

* An additional 3 to 5% of the facility’s capital cost per year for eventual facility replacement, based on
the facility’s life expectancy. Most of these facilities have a life expectancy of 25 to 50 years.
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