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The storm drainage improvements for this project will be privately owned and operated. The property
owner will be responsible for operation and maintenance of the drainage systems. The storm drainage
facilities consist of:

e Conveyance System (new and existing)
e Downspout Infiltration Trench

e  Existing Infiltration Trench

e StormFilter catch basin

e Dispersion Trench

Storm Drain — Catch Basins & Conveyance System

Surface runoff from the paved areas will be collected at low points at catch basins. The runoff will then be
conveyed underground in pipes first to a StormFilter catch basin for treatment, then to an existing
infiltration trench for flow control. Roof runoff will be conveyed through underground pipes to the
downspout infiltration trench. The conveyance system should be inspected annually and after large (2
inches in 24 hours) storm events. The conveyance system should be inspected for sediment
accumulation, blockage, and overflow. Additional considerations are listed in the maintenance checklists.

Downspout Infiltration Trench & Existing Infiltration Trench

Roof runoff will be routed to a downspout infiltration trench and a portion of existing parking lot runoff
will be routed to an existing infiltration trench for infiltration of runoff into the native soil. The infiltration
trenches consists of a gravel filled trench and perforated pipe with inflow from the roof or parking lot
conveyance. Runoff will flow into the systems and then into the native soil. When the inflow rate exceeds
the capacity of the soil to infiltrate, runoff will fill the voids of the drainrock and be stored in the trenches.
The trenches should be inspected annually and after major storm events to identify and repair any
physical defects. Primary routine maintenance will be to ensure debris is not blocking flows at the inlet
structure, to assess accumulated sediment level and determine if removal is necessary, and to ensure that
the infiltration trench is discharging into the soil as intended. Additional considerations are listed in the
maintenance checklists.

StormFilter Catch Basin

Runoff from the existing parking lot currently routed to a bioswale will be routed to a StormFilter catch
basin for treatment of runoff prior to entering the existing infiltration trench. Runoff enters the structure
through a pipe in the side of the structure. Primary routine maintenance will be to ensure the filter
cartridges are not clogged and floating debris does not build up in the structure. Additional
considerations are listed in the maintenance checklists.

Dispersion - Dispersion Trench & Sheet Flow Dispersion

Drainage from the new parking lot will be conveyed to a dispersion trench for release into the dispersion
area to the north of the improvements. The dispersion trench consists of a 50 foot long trench filled with
drain rock, and a perforated pipe to deliver flows into the trench. The trench includes a level grade board
at the surface to ensure flows come out level and spread out. Runoff that doesn’t happen to infiltrate
within the trench will overtop the board and disperse downstream. A 100-foot flowpath with native
vegetation is required downstream of the dispersion trench. Areas that sheet flow to the north require a
25-foot flowpath through native vegetation.
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MAINTENANCE ACTIVITY LOG

Date:

Site Address:

Facility Inspected:

Reason for Inspection: ___ A =Annual (March or April preferred)
____ M =Monthly (see schedule)
____ S =after major storms (use 1-inch in 24 hours as a guideline) Problems Encountered (See

Maintenance Checklist):
Actions Taken (note as routine or emergency):

Inspection performed by:

Signature:




Table V-A.1: Maintenance Standards - Detention Ponds (continued)

Defect Conditions When Maintenance Is Needed Results Expected When Maintenance Is Performed

Lineris visible and has more than three 1/4-inch holes iniit. Liner repaired or replaced. Liner is fully covered.

art of berm which has settled 4 inches lower than the design elevation

If settlem®m&ig apparent, measure berm to determine amount of settlement

Settlements Dike is built back to the design elev

Settling can be anin ion of more severe problems with the berm or outlet works. A
licensed engineer in the sta ashington should be consulted to determine the source of
Ponds Berms (Dikes) the settlement.

Discernable water flow through pond berm. On
tinue.

rosion with potential for erosion to con-

Piping Piping eliminated. Erosion potential resolved.

(Recommend a Goethechnical engineer be called in to inspect an
recommend repair of condition.

Tree growth on emergency spillways creates blockage problems

berm due to uncontrolled overtopping. Trees should be removed. If root system is small (base less than 4 inches) the root system may be left in

Tree Growth

Tree growth on berms over 4 feet in height ma to piping through the berm which could

Emergency Overflow/ lead to failure of the berm.

Spillway and Berms

over 4 feet in height Discernable water flow thr. pond berm. Ongoing erosion with potential for erosion to con-
tinue.

Piping Piping eliminated. Erosion potential resol

a Geotechnical engineer be called in to inspect and evaluate condition and
mend repair of condition.

Only one layer of rock exists above native soil in area five square feet or larger, or any expos-

Emergency Over- ure of native soil at the top of out flow path of spillway. Rocks and pad depth are restored to design standards.

flow/Spillway ) o
(Rip-rap on inside slopes need not be replaced.)
Erosion See "Side Slopes of Pond"
Table V-A.2: Maintenance Standards - Infiltration
Maintenance Component Defect Conditions When Maintenance Is Needed Results Expected \;\g:;ne(l’wamtenance DL
Trash & Debris See Table V-A.1: Maintenance Standards - Detention Ponds See Table V-A.1: Maintenance Standards - Deten-
tion Ponds
P0|sonqus/NOX|ous See Table V-A.1: Maintenance Standards - Detention Ponds See Table V-A.1: Maintenance Standards - Deten-
Vegetation tion Ponds
General : .
antammants and Pol- See Table V-A 1- Maintenance Standards - Detention Ponds See Table V-A.1: Maintenance Standards - Deten-
lution tion Ponds
Rodent Holes See Table V-A.1: Maintenance Standards - Detention Ponds See Table V-A.1: Maintenance Standards - Deten-
tion Ponds
Storaae Area Sediment Water ponding in infiltration pond after rainfall ceases and appropriate time allowed for infiltration. Treatment basins should infiltrate | Sediment is removed and/or facility is cleaned so
9 Water Quality Design Storm Volume within 48 hours, and empty within 24 hours after cessation of most rain events. that infiltration system works according to design.
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Table V-A.2: Maintenance Standards - Infiltration (continued)

Maintenance Component

Defect

Conditions When Maintenance Is Needed

Results Expected When Maintenance Is Per-
formed

(A percolation test pit or test of facility indicates facility is only working at 90% of its designed capabilities. Test every 2 to 5 years. If

two inches or more sediment is present, remove).

Filter Bags (if applicable)

Filled with Sediment and
Debris

Sediment and debris fill bag more than 1/2 full.

Filter bag is replaced or system is redesigned.

Rock Filters Sediment and Debris By visual inspection, little or no water flows through filter during heavy rain storms. Gravel in rock filter is replaced.
Side Slopes of Pond Erosion See Table V-A.1: Maintenance Standards - Detention Ponds tsi(f: I;I'(:;\rt])IdeSV—A. 1: Maintenance Standards - Deten-
Tree Growth See Table V-A.1: Maintenance Standards - Detention Ponds See Table V-A.1: Maintenance Standards - Deten-
Emergency Overflow Spillway tion Ponds
and Berms over 4 feet in height. A 1: Mai - -
Piping See Table V-A.1: Maintenance Standards - Detention Ponds S.ee Table V-A.1: Maintenance Standards - Deten
tion Ponds
Rock Missing See Table V-A.1: Maintenance Standards - Detention Ponds tsi(?r? gg:LZV_A' 1: Maintenance Standards - Deten-
Emergency Overflow Spillway :
Erosion See Table V-A.1: Maintenance Standards - Detention Ponds See Table V-A.1: Maintenance Standards - Deten-

tion Ponds

Pre-settling Ponds and Vaults

Facility or sump filled
with Sediment and/or
debris

6" or designed sediment trap depth of sediment.

Sediment is removed.

Table V-A.3: Maintenance Standards - Closed Detention Systems (Tanks/Vaults)

L
M
C

omponent

Defect

Conditions When Maintenance is Needed

Results Expected When Mainteg Zls Per-

forpaed

Plugged Air Ven

One-half of the cross section of a vent is blocked at any point or the vent is damaged.

VentgaperTand functioning.

Storage Area

Debris and Sediment

Accumulated sediment depth exceeds 10% of the diameter of the storage area for 1/2 length of storage vault or a
depth exceeds 15% of diameter.

(Example™raiggh storage tank would require cleaning when sediment reaches depth g

tank.)

All sediment and debris removed from storage

es for more than 1/2 length of | area.

Joints Between Tank/Pipe Section

Any openings or voids allowing material iT0¥esg@ns portediateTacility.

(Will require engineering analysis to detgpa ructural ST

All joint between tank/pipe sections are sealed.

Tank Pipe Bent Out of Shape

structural ety

Any part of tank/pipe ig e##But of shape more than 10% of its design shape. (Mg required by engineer to determine

Tank/pipe repaired or replaced to design.

Vault Structure Includes Cracks in
Damage to Frame and/

racks wider than 1/2-inch and any evidence of soil particles entering the structure through the cracks, orma
tenance/inspection personnel determines that the vault is not structurally sound.

walls.
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Cracks wider than 1/2-inch at the joint of any inlet/outlet pipe or any evidence of soil particles entering the vault through the

Vault replaced or repaired to design spe-
fications and is structurally sound.

No cracks m 1/4-inch wide at the joint of

the inlet/outlet pipe.




Table V-A.5: Maintenance Standards - Catch Basins

Maintenance

Results Expected When Maintenance is per-

Defect Conditions When Maintenance is Needed
Component formed
Trash or debris which is located immediately in front of the catch basin opening or is blocking inletting capacity of the basin by more than 10%. No Trash or debris located immediately in front of
Trash or debris (in the basin) that exceeds 60 percent of the sump depth as measured from the bottom of basin to invert of the lowest pipe into or out of the | catch basin or on grate opening.
basin, but in no case less than a minimum of six inches clearance from the debris surface to the invert of the lowest pipe. No trash or debris in the catch basin.
Trash & Debris . . . . . .
Trash or debris in any inlet or outlet pipe blocking more than 1/3 of its height. Inlet and outlet pipes free of trash or debris.
Dead animals or vegetation that could generate odors that could cause complaints or dangerous gases (e.g., methane). No dead animals or vegetation present within the
catch basin.
Sediment (in the basin) that exceeds 60 percent of the sump depth as measured from the bottom of basin to invert of the lowest pipe into or out of the
Sediment basin, but in no case less than a minimum of 6 inches clearance from the sediment surface to the invert of the lowest pipe. No sediment in the catch basin
General . . . . . L . Top slab is free of holes and cracks.
Structure Damage to Top slab has holes larger than 2 square inches or cracks wider than 1/4 inch. (Intent is to make sure no material is running into basin). - « sitting flush on the 1 _ b
Frame and/or Top Slab | Frame not sitting flush on top slab, i.e., separation of more than 3/4 inch of the frame from the top slab. Frame not securely attached rame is sitting flush on the riser rings or top sla
and firmly attached.
Fractures or Cracks in Maintenance person judges that structure is unsound. Basin replaced or repaired to design standards.
Basin Walls/ Bottom Grout f|IIet. has separated or cracked wider than 1/2 inch and longer than 1 foot at the joint of any inlet/outlet pipe or any evidence of soil particles entering Pipe is regrouted and secure at basin wall,
catch basin through cracks.
Settlement/ Mis- . . . . . . .
alignment If failure of basin has created a safety, function, or design problem. Basin replaced or repaired to design standards.
Vegetati Vegetation growing across and blocking more than 10% of the basin opening. No vegetation blocking opening to basin.
egetation
9 Vegetation growing in inlet/outlet pipe joints that is more than six inches tall and less than six inches apart. No vegetation or root growth present.
&)ig:]amlnatlon and Pol- See Table V-A.1: Maintenance Standards - Detention Ponds No pollution present.
. L . . . . . Cover/grate is in place, meets design standards,
Cover Not in Place Coveris missing or only partially in place. Any open catch basin requires maintenance. .
and is secured
gatch Basin h%iwgrmsg(:hamsm Mechanism cannot be opened by one maintenance person with proper tools. Bolts into frame have less than 1/2 inch of thread. Mechanism opens with proper tools.
over
Cover Difficult to One maintenance person cannot remove lid after applying normal lifting pressure. Cover can be removed by one maintenance per-
Remove (Intent is keep cover from sealing off access to maintenance.) son.
Ladder Ladder Rungs Unsafe Ladder is unsafe due to missing rungs, not securely attached to basin wall, misalignment, rust, cracks, or sharp edges. Ladder meets design standards and allows main-

tenance person safe access.

Metal Grates
(If Applicable)

Grate opening Unsafe

Grate with opening wider than 7/8 inch.

Grate opening meets design standards.

Trash and Debris

Trash and debris that is blocking more than 20% of grate surface inletting capacity.

Grate free of trash and debris.

Damaged or Missing.

Grate missing or broken member(s) of the grate.

Grate is in place, meets the design standards, and
is installed and aligned with the flow path.
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Table V-A.6: Maintenance Standards - Debris Barriers (e.g., Trash Racks)

Maintenance Compo

% Condition When Maintenance is Needed Results Expected When Maj

ris that is plugging more than 20% of the openings in the barrier, red to design flow capacity.

o —

Bars are bent out of shape Bars in place with no bends more than 3/4 inch.

Bars in place according to design.

are loose and rust is causing 50% deterioration to any part of barrier. Barne epaired to design standards.

fMet/Outlet Pipe Debris barrier missing or not attached to pipe Barrier firmly attached to pipe

General Trash and Debris
Damaged/ Missing Bars. | Bars are missin
Metal

———
Table V-A.7: Maintenance Standards - Energy Dissipators

Maintenance Com-

Results Expected When Maintenance is

e Defect Conditions When Maintenance is Needed Performed
External:
<mr\ bove native soil in area five square feet or larger, or any exposur i il ed 1o design standards.
Rock Pad Erosion rock pad. esign standards.

Pipe Plugged with Sediment

Pipe cleaned/flushed so that it matches

Accumulated sediment that exceeds 20% of the design depth. design

Not Discharging Water Properly

Visual evidence of water discharging at concentrated points along trench (normal condition is a "sheet flow" of water along trench).

. , Trench redesigned or rebuilt to standards.
Intent is to prevent erosion damage.

Dispersion Trench Perforations Plugged.

Over 1/2 of perforations in pipe are plugged with debris and sediment. Perforated pipe cleaned or replaced.

Catch Basin.

Water Flows Out Top of "Distributor” Maintenance person observes or receives credible report of water flowing out during any storm less than the design storm or its causing

: Facility rebuilt or redesigned to standards.
or appears likely to cause damage.

Receiving Area Over-Saturated

Water in receiving area is causing or has potential of causing landslide problems. No danger of landslides.

[—

Internal:

Manhole/Chamber of Chamber

\
Worn or Damaged Post, Baffles, Side Wtes to 1/2 of original size or any concentrated w ¥ uare foot which would .
Structure replaced to design standards.

make structure unsound.

Other Defecis See Table V-A.5: Maintenance Standards - Catch Basins SzecTabIe V-A.5: Maintenance Standards -
LIS
| p— - e ——
Table V-A.8: Maintenance Standards - Typical Biofiltration Swale
—
Maintenance © - Condition When Maintenance is Needed Recommended Maintenance to Correct Problem
Component lem e ——
\ /
Sedlment Accu- . . Remove sediment deposits on grass treatment area o i - VWhen finished, swale should be level from side to side and drain freely
mulation on Sediment depth exceeds 2 inches. ;
toward O " Ing water once inflow has ceased.
Grass
General . When water stands in the swale between storms and dogsaabs===t=Any of the following may apply: remove sediment or tr prove grade from head to foot of swale, remove clogged check dams,
Standing Water . . e
drain freely. add underdrains or convert to a wet biofiltration swale.
- e ——
Flow sproadaumss=="" uneven.or clogged .So that flows are not uniformly Level the spreader and clean so that flows are spread evenly over entire swale width.
distributed through entire swale width.
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Table V-A.13: Maintenance Standards - Sand Filters (Above Ground/Open) (continued)

Wgtenance
Com nt

Defect

Condition When Maintenance is Needed

Results Expected When Maintenance is Performed

]

N
Wder

ter.

Flow spreader uneven or clogged so that flows are not uniformly distributed across sand fil-

Spreader leveled and cleaned so that flows are spread evenly over sand filter.

/

DamagedPipX

Qing.

Any part of the piping that is crushed or deformed more than 20% or any other failure to the

Pipe repaired or replaced.

Table V-A.14: Maintenance Standards - Sand Filters (Below Ground/Enclosed)

Maintenance
Component

Defect

Condition When Maintenance is Needed

N

R s Expected When Maintenance is Performed

Sediment Accumulation on Sand Media Section

Sedweeds 1/2-inch.

No segient deposits on sand filter section that which would impede permeability of
iliter section.

Sediment Accumulation in Pre-Settling Portion
of Vault

Sediment accumulatiO™mNg vault bottom exceeds the depth of the sediment ZOW
inches.

No sediment deposits in first chamber of vault.

Trash/Debris Accumulation

Trash and debris accumulated in vaulg pipe inlet/outlet, floatables a n-floatables.

Sediment in Drain Pipes/Cleanouts

Trash and debris removed from vault and inlet/outlet piping.

When drain pipes, cleanouts become full with sedim d/or debris.

Sediment and debris removed.

Short Circuiting

When seepage/flow occurs along th cornerwnear inflow area.

Sand filter media section re-laid and compacted along perimeter of vault to form a semi-
seal. Erosion protection added to dissipate force of incoming flow and curtail erosion.

Damaged Pipes

Inlet or outlet piping damawken and in need of repair. \

Pipe repaired and/or replaced.

Below
Ground
Vault.

Access Cover Damaged/Not Working

Cover cannot be o , corrosion/deformation of cover. \
Maintenan erson cannot remove cover using normal lifting pressure.

Cover repaired to proper working specifications or replaced.

N

Ventilation

)fm)n area blocked or plugged

Blockin terial removed or cleared from ventilation area. A specified % of the vault
surface area rovide ventilation to the vault interior (see design specifications).

S Cracks in
rame and/or Top

Vault Structure Damaged; Inc
Walls, Bottom, Dama

Cracks wider than 1/2-inch or evidence of soil particles entering the structure through the
cracks, or maintenance/inspection personnel determine that the vault is not structurally
sound.

Cracks wider than 1/2-inch at the joint of any inlet/outlet pipe or evidence of soil particles
entering through the cracks.

Vault replaced or repairs
turally sound.

so that vault meets design specifications and is struc-

Vault repaired so that no cracks exist wi
pipe.

han 1/4-inch at the joint of the inlet/outlet

ffles/Internal walls

Baffles or walls corroding, cracking, warping and/or showing signs of failure as determined
by maintenance/inspection person.

Baffles repaired or replaced to specifications.

N

/

Access Ladder Damaged

Ladder is corroded or deteriorated, not functioning properly, not securely attached to structure
wall, missing rungs, cracks, and misaligned.

Ladder replaced or repaired to specifications, and is safe to use as deter
inspection personnel.

by

Table V-A.15: Maintenance Standards - Manufactured Media Filters

Maintenance
Component

Defect

Condition When Maintenance is Needed

Results Expected When Maintenance is Performed

Below Ground

Sediment Accumulation on Media.

Sediment depth exceeds 0.25-inches.
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No sediment deposits which would impede permeability of the




Table V-A.15: Maintenance Standards - Manufactured Media Filters (continued)

Maintenance

Component Defect Condition When Maintenance is Needed Results Expected When Maintenance is Performed
compost media.
Sediment Accumulation in Vault Sediment depth exceeds 6-inches in first chamber. No sediment deposits in vault bottom of first chamber.
Trash/Debris Accumulation Trash and debris accumulated on compost filter bed. Trash and debris removed from the compost filter bed.
Sediment in Drain Pipes/Clean-Outs When drain pipes, clean-outs, become full with sediment and/or debris. Sediment and debris removed.
Damaged Pipes Any part of the pipes that are crushed or damaged due to corrosion and/or settlement. Pipe repaired and/or replaced.
v Access Cover Damaged/Not Working S)(:iloer:/(éz;lgr?:\:teio%pgp sg\;/g:e person cannot open the cover using normal lifting pressure, cor- Cover repaired to proper working specifications or replaced.
ault

Vault Structure Includes Cracks in Wall, Bottom,
Damage to Frame and/or Top Slab

Cracks wider than 1/2-inch or evidence of soil particles entering the structure through the cracks, or main-
tenance/inspection personnel determine that the vault is not structurally sound.

Cracks wider than 1/2-inch at the joint of any inlet/outlet pipe or evidence of soil particles entering through the
cracks.

Vault replaced or repairs made so that vault meets design spe-
cifications and is structurally sound.

Vault repaired so that no cracks exist wider than 1/4-inch at the
joint of the inlet/outlet pipe.

Baffles

Baffles corroding, cracking warping, and/or showing signs of failure as determined by maintenance/inspection
person.

Baffles repaired or replaced to specifications.

Access Ladder Damaged

Ladder is corroded or deteriorated, not functioning properly, not securely attached to structure wall, missing
rungs, cracks, and misaligned.

Ladder replaced or repaired and meets specifications, and is safe
to use as determined by inspection personnel.

Below Ground
Cartridge Type

Media

Drawdown of water through the media takes longer than 1 hour, and/or overflow occurs frequently.

Media cartridges replaced.

Short Circuiting

Flows do not properly enter filter cartridges.

Filter cartridges replaced.
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StormfFilter Inspection and
Maintenance Procedures

The Stormwater Managemgn%

StormFilter



Maintenance Guidelines

The primary purpose of the Stormwater Management
StormFilter® is to filter and prevent pollutants from entering our
waterways. Like any effective filtration system, periodically these
pollutants must be removed to restore the StormeFilter to its full
efficiency and effectiveness.

Maintenance requirements and frequency are dependent on the
pollutant load characteristics of each site. Maintenance activities
may be required in the event of a chemical spill or due to
excessive sediment loading from site erosion or extreme storms. It
is a good practice to inspect the system after major storm events.

Maintenance Procedures

Although there are many effective maintenance options, we
believe the following procedure to be efficient, using common
equipment and existing maintenance protocols. The following
two-step procedure is recommended::

1. Inspection

* Inspection of the vault interior to determine the need for
maintenance.

2. Maintenance
* Cartridge replacement
e Sediment removal

Inspection and Maintenance Timing

At least one scheduled inspection should take place per year with
maintenance following as warranted.

First, an inspection should be done before the winter season.
During the inspection the need for maintenance should be
determined and, if disposal during maintenance will be required,
samples of the accumulated sediments and media should be
obtained.

Second, if warranted, a maintenance (replacement of the filter
cartridges and removal of accumulated sediments) should be
performed during periods of dry weather.

In addition to these two activities, it is important to check

the condition of the StormFilter unit after major storms for
potential damage caused by high flows and for high sediment
accumulation that may be caused by localized erosion in the
drainage area. It may be necessary to adjust the inspection/
maintenance schedule depending on the actual operating
conditions encountered by the system. In general, inspection
activities can be conducted at any time, and maintenance should
occur, if warranted, during dryer months in late summer to early
fall.

Maintenance Frequency

The primary factor for determining frequency of maintenance for
the StormfFilter is sediment loading.

A properly functioning system will remove solids from water by
trapping particulates in the porous structure of the filter media
inside the cartridges. The flow through the system will naturally
decrease as more and more particulates are trapped. Eventually
the flow through the cartridges will be low enough to require
replacement. It may be possible to extend the usable span of the
cartridges by removing sediment from upstream trapping devices
on a routine as-needed basis, in order to prevent material from
being re-suspended and discharged to the StormFilter treatment
system.

The average maintenance lifecycle is approximately 1-5 years.
Site conditions greatly influence maintenance requirements.
StormpFilter units located in areas with erosion or active
construction may need to be inspected and maintained more
often than those with fully stabilized surface conditions.

Regulatory requirements or a chemical spill can shift maintenance
timing as well. The maintenance frequency may be adjusted as
additional monitoring information becomes available during the
inspection program. Areas that develop known problems should
be inspected more frequently than areas that demonstrate no
problems, particularly after major storms. Ultimately, inspection
and maintenance activities should be scheduled based on the
historic records and characteristics of an individual StormFilter
system or site. It is recommended that the site owner develop

a database to properly manage StormFilter inspection and
maintenance programs..



Maintenance Decision Tree

The need for maintenance is typically based on results of the
inspection. The following Maintenance Decision Tree should be used as
a general guide. (Other factors, such as Regulatory Requirements, may
need to be considered).

Please note Stormwater Management StormFilter devices installed
downstream of, or integrated within, a stormwater storage facility
typically have different operational parameters (i.e. draindown time). In
these cases, the inspector must understand the relationship between
the retention/detention facility and the treatment system by evaluating
site specific civil engineering plans, or contacting the engineer of record,
and make adjustments to the below guidance as necessary. Sediment
deposition depths and patterns within the StormFilter are likely to

be quite different compared to systems without upstream storage

and therefore shouldn’t be used exclusively to evaluate a need for
maintenance.

/‘g{/ ROy % ; .
|nspection Procedures 1. Sediment loading on the vault floor.
a. If >4" of accumulated sediment, maintenance is

The primary goal of an inspection is to assess the condition of the
cartridges relative to the level of visual sediment loading as it relates
to decreased treatment capacity. It may be desirable to conduct this 2. Sediment loading on top of the cartridge.

inspection during a storm to observe the relative flow through the a. If >1/4" of accumulation, maintenance is required.
filter cartridges. If the submerged cartridges are severely plugged,

then typically large amounts of sediments will be present and very ~ 3- Submerged cartridges.

required.

little flow will be discharged from the drainage pipes. If this is the a. If >4" of static water above cartridge bottom for more
case, then maintenance is warranted and the cartridges need to be than 24 hours after end of rain event, maintenance
replaced. is required. (Catch basins have standing water in the

. . cartridge bay.)
Warning: In the case of a spill, the worker should abort

inspection activities until the proper guidance is obtained. 4. Plugged media.
Notify the local hazard control agency and Contech Engineered a. While not required in all cases, inspection of the media
Solutions immediately. within the cartridge may provide valuable additional

: . information.
To conduct an inspection:

b. If pore space between media granules is absent,

Important: Inspection should be performed by a person who is . i .
maintenance is required.

familiar with the operation and configuration of the StormFilter
treatment unit and the unit’s role, relative to detention or 5. Bypass condition.

retention facilities onsite. a. If inspection is conducted during an average rain fall

1. If applicable, set up safety equipment to protect and notify event and StormFilter remains in bypass condition
surrounding vehicle and pedestrian traffic. (water over the internal outlet baffle wall or submerged
2. Visually inspect the external condition of the unit and take notes cartridges), maintenance is required.
concerning defects/problems. 6. Hazardous material release.
3. Open the access portals to the vault and allow the system vent. a.  If hazardous material release (automotive fluids or other)
4. Without entering the vault, visually inspect the inside of the is reported, maintenance is required.

unit, and note accumulations of liquids and solids. )
. ) 7. Pronounced scum line.
5. Be sure to record the level of sediment build-up on the floor of

the vault, in the forebay, and on top of the cartridges. If flow
is occurring, note the flow of water per drainage pipe. Record
all observations. Digital pictures are valuable for historical
documentation.

a. If pronounced scum line (say = 1/4" thick) is present
above top cap, maintenance is required.

6. Close and fasten the access portals.
7. Remove safety equipment.

8. If appropriate, make notes about the local drainage area relative
to ongoing construction, erosion problems, or high loading of
other materials to the system.

9. Discuss conditions that suggest maintenance and make decision
as to whether or not maintenance is needed.



Maintenance

Depending on the configuration of the particular system,
maintenance personnel will be required to enter the vault to
perform the maintenance.

Important: If vault entry is required, OSHA rules for confined
space entry must be followed.

Filter cartridge replacement should occur during dry weather.
It may be necessary to plug the filter inlet pipe if base flows is
occurring.

Replacement cartridges can be delivered to the site or customers
facility. Information concerning how to obtain the replacement
cartridges is available from Contech Engineered Solutions.

Warning: In the case of a spill, the maintenance personnel
should abort maintenance activities until the proper guidance
is obtained. Notify the local hazard control agency and
Contech Engineered Solutions immediately.

To conduct cartridge replacement and sediment removal
maintenance:

1. If applicable, set up safety equipment to protect maintenance
personnel and pedestrians from site hazards.

2. Visually inspect the external condition of the unit and take
notes concerning defects/problems.

3. Open the doors (access portals) to the vault and allow the
system to vent.

4. Without entering the vault, give the inside of the unit,
including components, a general condition inspection.

5. Make notes about the external and internal condition of
the vault. Give particular attention to recording the level of
sediment build-up on the floor of the vault, in the forebay,
and on top of the internal components.

6. Using appropriate equipment offload the replacement
cartridges (up to 150 Ibs. each) and set aside.

7. Remove used cartridges from the vault using one of the
following methods:

Method 1:

A. This activity will require that maintenance personnel enter
the vault to remove the cartridges from the under drain
manifold and place them under the vault opening for
lifting (removal). Disconnect each filter cartridge from the
underdrain connector by rotating counterclockwise 1/4 of
a turn. Roll the loose cartridge, on edge, to a convenient
spot beneath the vault access.

Using appropriate hoisting equipment, attach a cable
from the boom, crane, or tripod to the loose cartridge.
Contact Contech Engineered Solutions for suggested
attachment devices.

B. Remove the used cartridges (up to 250 Ibs. each) from the
vault.

Important: Care must be used to avoid damaging the
cartridges during removal and installation. The cost of
repairing components damaged during maintenance will be
the responsibility of the owner.

C. Set the used cartridge aside or load onto the hauling
truck.

D. Continue steps a through c until all cartridges have been
removed.

Method 2:

A.  This activity will require that maintenance personnel enter
the vault to remove the cartridges from the under drain
manifold and place them under the vault opening for
lifting (removal). Disconnect each filter cartridge from the
underdrain connector by rotating counterclockwise 1/4 of
a turn. Roll the loose cartridge, on edge, to a convenient
spot beneath the vault access.

B.  Unscrew the cartridge cap.
C.  Remove the cartridge hood and float.

D. At location under structure access, tip the cartridge on its
side.

E. Empty the cartridge onto the vault floor. Reassemble the
empty cartridge.

F. Set the empty, used cartridge aside or load onto the
hauling truck.

G. Continue steps a through e until all cartridges have been
removed.



8. Remove accumulated sediment from the floor of the
vault and from the forebay. This can most effectively be
accomplished by use of a vacuum truck.

9. Once the sediments are removed, assess the condition of the
vault and the condition of the connectors.

10.Using the vacuum truck boom, crane, or tripod, lower and
install the new cartridges. Once again, take care not to
damage connections.

11.Close and fasten the door.
12.Remove safety equipment.
13.Finally, dispose of the accumulated materials in accordance

with applicable regulations. Make arrangements to return the
used empty cartridges to Contech Engineered Solutions.

Related Maintenance Activities -
Performed on an as-needed basis

StormFilter units are often just one of many structures in a more
comprehensive stormwater drainage and treatment system.

In order for maintenance of the StormfFilter to be successful, it
is imperative that all other components be properly maintained.
The maintenance/repair of upstream facilities should be carried
out prior to StormFilter maintenance activities.

In addition to considering upstream facilities, it is also important
to correct any problems identified in the drainage area. Drainage
area concerns may include: erosion problems, heavy oil loading,

and discharges of inappropriate materials.

Material Disposal

The accumulated sediment found in stormwater treatment

and conveyance systems must be handled and disposed of in
accordance with regulatory protocols. It is possible for sediments
to contain measurable concentrations of heavy metals and
organic chemicals (such as pesticides and petroleum products).
Areas with the greatest potential for high pollutant loading
include industrial areas and heavily traveled roads.

Sediments and water must be disposed of in accordance with

all applicable waste disposal regulations. When scheduling
maintenance, consideration must be made for the disposal of
solid and liquid wastes. This typically requires coordination with
a local landfill for solid waste disposal. For liquid waste disposal
a number of options are available including a municipal vacuum
truck decant facility, local waste water treatment plant or on-site
treatment and discharge.




Inspection Report

Date: Personnel:

Location: System Size: Months in Service:

System Type: Vault D Cast-In-Place D Linear Catch Basin D Manhole D Other:
Sediment Thickness in Forebay: Date:

Sediment Depth on Vault Floor:

Sediment Depth on Cartridge Top(s):

Structural Damage:

Estimated Flow from Drainage Pipes (if available):

Cartridges Submerged: Yes [ ] No [ ] DepthofStanding Water:

StormFilter Maintenance Activities (check off if done and give description)

[ ] Trash and Debris Removal:

[ ] Minor Structural Repairs:

[ ] Drainage Area Report

Excessive Oil Loading: Yes [ ] No [ ] Source:

Sediment Accumulation on Pavement: Yes D No D Source:

Erosion of Landscaped Areas: Yes [ ] No [ ] Source:

Items Needing Further Work:

Owners should contact the local public works department and inquire about how the department disposes of their street waste
residuals.

Other Comments:

Review the condition reports from the previous inspection visits.



StormFilter Maintenance Report

Date: Personnel:
Location: System Size:
System Type: Vault [ ] Cast-In-Place | | Linear Catch Basin | | Manhole [ | Other:

List Safety Procedures and Equipment Used:

System Observations

Months in Service:

Qil in Forebay (if present): Yes D No D

Sediment Depth in Forebay (if present):

Sediment Depth on Vault Floor:

Sediment Depth on Cartridge Top(s):

Structural Damage:

Drainage Area Report
Excessive Oil Loading: Yes [ |  No [ ] Source:

Sediment Accumulation on Pavement:  Yes D No D Source:

Erosion of Landscaped Areas: Yes [ ] No [ ] Source:

StormFilter Cartridge Replacement Maintenance Activities

Remove Trash and Debris: Yes [] No | | Details:
Replace Cartridges: Yes D No D Details:
Sediment Removed: Yes | | No | ] Details:

Quantity of Sediment Removed (estimate?):

Minor Structural Repairs: Yes [ ] No [ | Details:

Residuals (debris, sediment) Disposal Methods:

Notes:
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