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INTRODUCTION

PART [:

This manual consists of three parts. The first part includes the introduction, project description
and a list of project contacts. The second part provides the operation and maintenance
instructions for the facilities and equipment. The third part (Appendix) provides information
regarding the inspection and maintenance activities. This maintenance plan should be reviewed
annually and updated as required. A copy of this maintenance plan and all associated checklists
and maintenance logs shall be kept on site and made available at the request of any authorities
with jurisdiction over the site. A copy of the inspection and maintenance logs shall be submitted to
the Borough Engineer annually by April 1%t. The maintenance guidance provided in this Manual
are the routine maintenance procedures that should be anticipated for a typical BMP of the given
type (in accordance with N.J.A.C. 7:8-5.8).

PROJECT DETAILS

Introduction and Description of Facilities:

The proposed site is located at 150 Grand Avenue, within Borough of Leonia, Bergen County,
New Jersey. A comprehensive stormwater management system has been designed for the
proposed development inclusive of one (1) small-scale bioretention basin, one (1) pervious
pavement system, with one (1) GI MTD for pre-treatment. To satisfy water quality provisions and
for incorporation of Green Infrastructure strategies — Pavement runoff will either be collected by
inlet and diverted to the small scale bioretention basin, GI MTD or to the pervious pavement
system directly. The building roof runoff would be diverted to the stone storage for the pervious
pavement system. The proposed stormwater design met all the requirements set forth by all

reviewing jurisdictional agencies and the NJDEP Stormwater Regulations.

Project Contacts:

Owner and Party Responsible for Maintenance: Full Gospel NY Church
Assemblies of God
150 Grand Avenue
Leonia, NJ 07605
Ph. # (973) 557-1051

Design Engineer: Benjamin S. Crowder, P.E.
Bohler, LLC
30 Garber Square,
Ridgewood, NJ 07450
Ph. # (551) 307-1400



PART II: INSPECTION AND MAINTENANCE:

A.

Routine Inspection and Maintenance of the Stormwater Management Facilities:

The stormwater management system has been designed properly to control stormwater, prevent
flooding and degradation of water quality. Without proper routine inspection and maintenance,
the system may lose some or all of its capability to function to its full capacity. Lack of adequate

maintenance at these facilities could lead to failure.

Regularly scheduled maintenance inspections will be performed for the stormwater facilities
guarterly and after every storm in excess of 1”, unless otherwise specified. The primary purpose
of these inspections is to ascertain the operational condition and safety of the facilities and other
safety-related aspects. Inspections will also provide information on the effectiveness of regularly
scheduled Preventative, Corrective, and Aesthetic Maintenance Procedures, and will help to
identify where changes in the extent and scheduling of the procedures are warranted. Finally, the
facility inspections should also be used to determine the need for and timing of Corrective

Maintenance procedures.
Routine maintenance of these facilities should be separated into three (3) basic types:
Preventative, Corrective, and Aesthetic. Listed below are the Preventative, Corrective, and

Aesthetic Maintenance Procedures to be performed on a routine basis:

1. Preventative Maintenance Procedures:

The purpose of Preventative Maintenance is to ensure that the stormwater management
aspect of the system remains operational and safe at all times, and to minimize the need

for emergency or corrective maintenance. These procedures are as follows:

a) Maintenance of Adjacent Areas:

Grassy areas, trees, and shrubs adjacent to the basin require periodic fertilizing,
de-thatching and soil conditioning in order to maintain healthy growth and to
provide bank stabilization. The application of fertilizers should follow
manufacturer’s instructions to reduce runoff of these compounds into the basin.

Additionally, provisions should be made to re-seed and re-establish grass cover



b)

d)

in areas damaged by sediment accumulation, stormwater flow, or other causes.

These tasks should be performed, or at least evaluated, on a quarterly basis.

Removal and Disposal of Trash and Debris:

A regularly scheduled program of debris and trash removal will reduce the
chance of the inlets, the outlet structures, the basin and other components

becoming clogged and inoperable during storm events.

Additionally, removal of trash and debris will eliminate potential mosquito
breeding habitats. Debris and trash must be properly hauled off the site and
transferred to an approved disposal site. These tasks should be performed on a

quarterly basis and after any major storm event.

Algae and Weed Growth:

The stormwater basin should be evaluated regularly to determine whether
excessive algae or plant growth is evident. Weeds, which have become a

problem, can be cleared through manual removal.

Vegetative Area:

Mowing and/or trimming of vegetation within the aboveground basin must be
performed on a regular schedule based on specific site conditions. Grass should
be mowed at least once a month during the growing season. Vegetative areas
must be inspected at least annually (April 1%%) for unwanted growth, which should
be removed with minimum disruption to the bottom surface and remaining

vegetation.

When establishing or restoring vegetation, biweekly inspections of the vegetation
health should be performed during the first growing season or until the vegetation
is established. Once established, inspections of vegetation health, density, and
diversity should be performed at least twice annually (April 15t and October 1%
during both the growing and non-growing seasons. The vegetative cover should
be maintained at 85%. If vegetation has greater than 50% damage, the area

should be reestablished in accordance with the original specifications. All



e)

f)

9)

vegetation deficiencies should be addressed without the use of fertilizers and

pesticides whenever possible.

Structural Components and Basin Function:

All structural components must be inspected for cracking, subsidence, spalling,
erosion, and deterioration. In addition, the inspection should include noting if the
basin has fully drained within 72 hours following the storm event. Corrective

measures should be taken if the basin has not been drained.

Sediment Removal and Disposal:

All components of the stormwater system should be evaluated for excessive
deposition of sediment. Accumulated sediment should be removed. Before
desedimentation activities are performed, consideration should be given to
evacuating all standing water (if there is any) from the drainage system. This
may be accomplished by pumping the water out of the storm pipe system.
Disposal of sediment must comply with all local, county, state and federal
regulations. Only suitable disposal sites should be utilized. These tasks should
be performed as needed. If stabilized soil conditions exist across the site,
sediment deposition should not be a problem. Should a recurrent problem
develop, the inspector should identify the upstream sources of sediment and

recommend required stabilization measures.

Elimination of Potential Mosquito Breeding Habitats:

The most effective mosquito control program is one that eliminates potential
breeding habitats. Almost any stagnant pool of water can be attractive to
mosquitoes and become the source of a large mosquito population. A
maintenance program dedicated to eliminating potential breeding areas is
certainly preferable to chemical means of controlling mosquitoes. The most
important maintenance function is removal of all obstructions to natural flow

patterns before stagnant water conditions can develop.



h)

Specific Maintenance of Pervious Pavement Facilities:

Regular and effective maintenance is crucial to ensure effective pervious paving
system performance; in addition, maintenance plans are required for all
stormwater management facilities on a major development.

General Maintenance:

Failure to correctly maintain a pervious paving system will shorten its
lifespan or result in system failure; therefore, the maintenance plan must
ensure proper training of personnel and include the special equipment
necessary in accordance with the industry’s or manufacturer’s
requirements.

The surface course must be inspected after every storm exceeding 1
inch of rainfall. If mud or sediment is tracked onto the surface course, it
must be removed as soon as possible. Removal should take place when
all runoff has drained from the surface course.

The surface course must be inspected, at least once annually, for
cracking, subsidence, spalling, erosion, deterioration and unwanted
vegetation. Remedial measures must be taken as soon as possible.
Herbicides must not be applied.

The surface course of a pervious paving system must be vacuum swept,
not power swept, at least four times per year. Vacuum sweeping must be
followed by either air blowing or high-pressure power washing performed
in accordance with the specifications recommended for the particular
type of system. All dislodged material must be promptly removed.

The first annual maintenance must be performed in the spring.
Maintenance must additionally be performed in the autumn, after the
fallen leaves are collected and removed.

Each spring, after the last snow or ice event, the infiltration rate of the
surface course must be tested in accordance with the methods of either
ASTM C1701 or C1781, as corresponds to the post-construction test
performed for the system. At least 3 locations must be tested. One of the
locations must be in an area where sediment is most likely to be
deposited, such as, but not limited to, a parking lot entrance. The other
test locations must be evenly spaced across the system surface. The
locations and results obtained must be recorded in the maintenance plan
for future reference and compared to the as-built testing results as a
metric for determining if a system requires corrective action. The chart
provided below shows the approximate infiltration rate based upon the
time it takes to infiltrate either 8 or 40 pounds of water specified in the
above-cited tests. This chart should be included in the maintenance plan
for future reference. The infiltration rate, I, is based upon the following
calculation:



I =(K*M)/(D?*t), where

K =126,870in-lbs

M = water mass, |bs

D =ring diameter = 12 inches
t =time, in seconds

Test Methods Per ASTM C1701 or C1781
Time to Infiltrate the Approximate Surface Infiltration Rate
Specified Amount of Water {inches per hour)
(seconds) M=81lbs M =40 lbs

30 235 1175

B0 118 587
100 70.5 352
200 35.2 176
350 20.1 100.7
360 19.6 97.9
380 18.5 92.7
900 7.8 39.2
1760 4.0 20.0
1510 3.7 18.5
3600 2.0 9.8
5400 1.3 6.5
5470 1.3 6.4
6000 1.2 5.9

Take note that should the test be performed with a different quantity of
water, the values in the chart above cannot be used.

Corrective action must be immediately taken to restore the infiltration
capacity of the pervious paving system under the following scenarios:
Standing water is observed on the surface course; or

The testing methods above show an infiltration rate of 20 inches per
hour or less for a system designed for quantity control or 6.4 or less for a
system designed for water quality control only.

Disposal of debris, trash, sediment and other waste material must be
done at suitable disposal/recycling sites and in compliance with all
applicable local, state and federal waste regulations.



e Under no circumstances may any sealants or coatings be applied to
pervious paving systems, except for those approved by the manufacturer
to improve surface course resistance to de-icing chemicals or refresh
traffic striping.

e Over the lifetime of the surface course, no more than 10% of its surface
area may be patched with impervious material such as bituminous
asphalt or concrete. All patching must be recorded in the maintenance
manual for future reference to prevent exceedance of this maximum.

e A detailed, written log of all preventative and corrective maintenance
performed on the pervious paving system must be kept, including a
record of all inspections and copies of maintenance related work orders.
Additional maintenance guidance can be found at
https://lwww.njstormwater.org/maintenance_guidance.htm.

Storage Bed Drain Time

e The approximate drain time for the maximum design storm runoff volume
below the top of the surface course must be indicated in the
maintenance manual.

o |f the actual drain time is significantly different from the design drain time,
the components and groundwater levels must be evaluated, and
appropriate measures taken to return the pervious paving system to
minimum and maximum drain time requirements.

e If the system fails to drain the maximum design storm volume within 72
hours, corrective action must be taken.

Cold Weather Maintenance

e Care must be taken when removing snow from the surface course;
pervious paving surface courses may be damaged by snowplows or
loader buckets set too low to the ground or not equipped with a rubber
blade guard. Sand, grit or cinders may not be used on surface courses
for snow/ice control.

e De-icing chemicals may not be used on pervious concrete less than one
year old.

e De-icers containing magnesium chloride, calcium magnesium acetate or
potassium acetate may never be used on pervious concrete.

Specific Maintenance of Bioretention Facilities:

Regular and effective maintenance is crucial to ensure effective bioretention
system performance. Specific maintenance requirements for bioretention
systems are presented below; these requirements must be included in the
maintenance plan. Detailed inspection and maintenance logs must be
maintained.



General Maintenance:

Proper and timely maintenance is essential to continuous, effective
operation; therefore, an access route must be incorporated into the
design, and it must be properly maintained.

All structural components must be inspected, at least once annually, for
cracking, subsidence, spalling, erosion and deterioration.

Components expected to receive and/or trap debris and sediment must
be inspected for clogging at least four times annually, as well as after
every storm exceeding 1 inch of rainfall.

Sediment removal must take place when all runoff has drained from the
planting bed and the basin is dry.

Disposal of debris, trash, sediment and other waste material must be
done at suitable disposal/recycling sites and in compliance with all
applicable local, state and federal waste regulations.

In systems with underdrains, the underdrain piping must be connected,
in a manner that is easily accessible for inspection and maintenance, to
a downstream location.

Access points for maintenance are required on all enclosed areas within
a small-scale bioretention system; these access points must be clearly
identified in the maintenance plan. In addition, any special training
required for maintenance personnel to perform specific tasks, such as
confined space entry, must be included in the plan.

Stormwater BMPs may not be used for stockpiling of plowed snow and
ice, compost, or any other material.

A detailed, written log of all preventative and corrective maintenance
performed on the small-scale bioretention system must be kept, including
a record of all inspections and copies of maintenance-related work
orders. Additional maintenance guidance can be found at
https://www.njstormwater.org/maintenance guidance.htm.

Vegetated Areas:

Bi-weekly inspections are required when establishing/restoring
vegetation.

A minimum of one inspection during the growing season and one
inspection during the nongrowing season is required ensure the health,
density and diversity of the vegetation.

Mowing/trimming of vegetation must be performed on a regular schedule
based on specific site conditions; perimeter grass should be mowed at
least once a month during growing season.

Grasses within the small-scale bioretention system must be carefully
maintained with lightweight equipment, such as a hand-held line trimmer,
in order to maintain the permeability of the system.

Vegetative cover must be maintained at 85%; damage must be
addressed through replanting in accordance with the original
specifications.


https://www.njstormwater.org/maintenance_guidance.htm

)

Vegetated areas must be inspected at least once annually for erosion,
scour and unwanted growth; any unwanted growth should be removed
with minimum disruption to the remaining vegetation.

All use of fertilizers, pesticides, mechanical treatments and other means
to ensure optimum vegetation health must not compromise the intended
purpose of the bioretention system.

Drain Time:

The planting bed should be inspected at least twice annually to
determine if the permeability of the bed has decreased.

The design drain time for the maximum design storm runoff volume must
be indicated in the maintenance manual.

If the actual drain time is significantly different from the design drain time,
the components must be evaluated, and appropriate measures taken to
return the bioretention system to the original tested as-built condition.

If the bioretention system fails to drain the Water Quality Design Storm
within 72 hours, corrective action must be taken, and the maintenance
manual revised accordingly to prevent similar failures in the future.

The water surface elevation for each of the design storms must be
indicated on the maintenance plan and in the maintenance logs to
facilitate inspections. It is suggested that indelible markings be drawn, or
physical markers be set on the inside of the outlet control structure as
visual indicators of the design storm water surface elevations.

Specific Maintenance of Mechanical Treatment Devices (Gl):

Regular and effective maintenance is crucial to ensure effective Gl MTD
performance. Maintenance activities are required through various regulations,
including the New Jersey Pollutant Discharge Elimination System (NJPDES)

rules,

N.J.A.C. 7:14A. Specific maintenance requirements for MTDs are

presented below. Detailed inspection and maintenance logs must be maintained.

General Maintenance

All structural components must be inspected, at least once annually, for
cracking, subsidence, spalling, erosion and deterioration.

Components expected to receive and/or trap debris and sediment must
be inspected for clogging at least twice annually, or more frequently if
specified in the MTD Operations and Maintenance Manual, as well as
after every storm exceeding 1 inch of rainfall.

During inspections, the MTD must be examined for standing water. If
standing water is present in the MTD, and standing water is not a
component of the MTD design, corrective action must be taken and the
maintenance manual must be revised to prevent similar failures in the
future.

Sediment removal should take place when all runoff has drained from the
MTD.



k)

o Disposal of debris, trash, sediment and other waste material must be
done at suitable disposal/recycling sites and in compliance with all
applicable local, state and federal waste regulations.

o A detailed, written log of all preventative and corrective maintenance
performed on the MTD must be kept, including a record of all inspections
and copies of maintenance-related work orders. Additional maintenance
guidance can be found at:
https://www.njstormwater.org/maintenance guidance.htm.

Vegetated Areas

e When using a Gl MTD with vegetation, bi-weekly inspections are
required when establishing/restoring vegetation.

e A minimum of one inspection during the growing season and one
inspection during the nongrowing season is required to ensure the
health, density and diversity of the vegetation.

e Mowing/trimming of vegetation must be performed on a regular schedule
based on specific site conditions; perimeter grass should be mowed at
least once a month during growing season.

e Vegetative cover must be maintained at 85%; damage must be
addressed through replanting in accordance with the original
specifications.

e Vegetated areas must be inspected at least once annually for erosion,
scour and unwanted growth; any unwanted growth should be removed
with minimum disruption to the remaining vegetation.

e All use of fertilizers, pesticides, mechanical treatments and other means
to ensure optimum vegetation health must not compromise the intended
purpose of the MTD.

Refer to the Aqua-Ponic Inspection & Maintenance Manual in the Appendix for
Product Specific Maintenance Information

Parking Lot Maintenance:

This management measure involves employing pavement cleaning practices,
such as parking lot sweeping on a regular basis, to minimize pollutant export to
the stormwater conveyance system / basins and eventually the receiving waters.
These cleaning practices are designed to remove sediment, debris, and other
pollutants from access drive and parking lot surfaces that are a potential source
of pollution impacting urban waterways. Mechanical machines that use vacuum-
assisted dry sweeping to remove particulate matter shall be utilized as these
have the ability to remove finer sediment particles. Parking lots and access
drives shall be swept/vacuumed at least once a month. The disposal of the swept

material must be properly hauled off the site and transferred to an approved


https://www.njstormwater.org/maintenance_guidance.htm

disposal site. The disposal of the solid waste must be properly hauled off the site

and transferred to an approved disposal site.

Gabion Basket Wall Maintenance:

Gabion Basket Walls must be inspected, at least once annually, to detect
damage or abnormalities. Abnormalities may include: localized bulging of the
face, broken components, damage by impact or vandalism, vegetation on the

face, or excessive water through the face.

Corrective Maintenance Procedures:

a)

b)

c)

Removal of Debris and Sediment:

Sediment, debris, and trash that threaten the discharge capacity of the system
should be removed immediately and properly disposed. As noted previously, it is
recommended that all water (if there is any) be evacuated from the pipe system
before any significant amount of sediment, settled debris, or trash is removed.
The lack of an available disposal site should not delay the removal of trash,

debris and sediment. Temporary disposal sites should be utilized if necessary.

Structural Repairs:

Structural damage to outlet and inlet structures, trash racks, access hatches,
roadways, and headwalls as a result of vandalism, flood events, settlement, or
other causes must be repaired promptly. The urgency of the repairs will depend
upon the nature of the damage and its effects on the safety and operation of the
facility. The analysis of structural damage and the design and performance of
structural repairs should only be undertaken by the consulting Professional

Engineer.
Extermination of Mosquitoes:
If neglected, the aboveground basin can become an ideal mosquito breeding

area. The extermination of mosquitoes will usually require the services of the

County Mosquito Commission. If mosquito control in the facility becomes
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)

necessary, the preventative maintenance program should be re-evaluated, and

more emphasis should be placed on control of mosquito breeding habitats.

Weed Harvesting:

It may be necessary to remove congested weeds from the basin areas.
Companies with specialized harvesters should be contacted to perform these
operations. Note that such work may require the approval of various regulatory

agencies.

Erosion Repair:

Vegetative cover or other protective measures are necessary to prevent the loss
of soil due to the forces of wind and water. Where a re-seeding program has not
been effective in maintaining a non-erosive vegetative cover, or other factors
have exposed soils to erosion, corrective steps should be initiated to prevent
further loss of soil that may result in danger to the stability of the facility. Soil loss
can be controlled by a variety of materials and methods, including rip-rap, gabion

lining, geotextile fabrics, sod, seeding, concrete lining and re-grading.

Snow, Ice and Compost Removal:

Accumulations of snow and ice can threaten the functioning of the inlets and
outlets. Provision of the equipment, material, and personnel to monitor and
remove snow and ice from critical areas will assure the function of the facility
during the winter months. No snow, ice, compost or any other material shall be

stockpiled in the proposed basins or inlets.

Embankment and Slope Repairs:

Damage to embankments, and side slopes can be the result of rain or flood
events, vandalism, animals, vehicles or neglect. Typical problems include
settlement, scouring, cracking, sloughing, seepage and rutting. The analysis of
the damage and the design and performance of geotechnical repairs should only

be undertaken by qualified personnel and under the direction of a consulting
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professional engineer. All basin embankments shall be inspected quarterly and

after each significant storm greater than one (1) inch of rainfall.

Bioretention Basin Drain Time:

As calculated in the drainage report, bioretention basin will be drained within 11
hours after the water quality storm event. If the basin fails to drain in the above-
mentioned time, the basin should be dewatered down to the basin bottom
elevation, and all sediment/debris within basin shall be removed. The outlet of
the basins shall be inspected, and all debris clogging the discharge point shall be
removed. Any disturbed vegetated area should be re-vegetated immediately to

prevent erosion.

Drainage Inlets:

Removal of trash, debris and organic material ensures proper functionality of
drainage inlets. Grates are to be kept clear of any obstruction such that
stormwater can freely flow through the openings. Structural damage to inlet
structures as a result of vandalism, flood events, settlement, or other causes
must be repaired promptly, and evaluation of structural damage and performance

of repairs are to be supervised by a licensed professional engineer.

3. Aesthetic Maintenance Procedures:

a)

b)

Graffiti Removal:

The timely removal of graffiti will restore the aesthetic quality of the overall site.
Removal can be accomplished by paint or other cover, or removal with scrapers,
solvents or cleansers. Timely removal is important to discourage further graffiti

and other acts of vandalism.

Grass Trimming/Landscape Maintenance:

The lawn areas around the basins shall be mowed on a regular basis as
necessary to maintain the lawn at a height of 2 to 3 inches. These areas shall
also be fertilized twice a year, once in the spring and once in the fall. Fertilizer

for lawn areas shall be 10-20-10 applied at a rate of 11 Ibs. per 1,000 SF. or as



determined by a soil test. Any bare, dead or damaged lawn areas shall be re-
seeded in accordance with the original procedures as outlined in the Soil Erosion
and Sediment Control Plans using the same mix and seeding rates. Stabilization
of bare or damaged areas shall be done in a timely fashion so as to avoid

exposing the soil to erosion.

If season prevents the re-establishment of turf cover, exposed areas should be
stabilized with straw or salt hay mulch as described in the Soil Erosion and
Sediment Control Plans until permanent seeding can be done. Seeding can be
done between March 15" and June 15" and between September 15" and

December 1%, only if adequate water is provided.

In the event shrub growth impedes the functionality of the stormwater facility,
they should be maintained and trimmed on a regular basis. All shrubs should be
allowed to grow together in masses as shown on the plans and not pruned into
individual plants. The planting beds should be mulched with hardwood mulch
every two (2) years in order to provide a suitable growing medium for the
shrubbery and to retain moisture around the root zones.

Pruning of shrubs should also be done on a regular basis to maintain the shape
and appearance of the shrub masses. Pruning should be done as necessary
throughout the year to remove dead branches and to control new growth. Any
pruning, other than the removal of dead branches, should be done in either late

winter/early spring or after the shrub has flowered in the spring.

In the event that a shrub should experience more than 2/3 die back, it should be
replaced in kind as soon as possible in either the spring or fall planting season.
The replacement shrub should be the same species as the original and installed
at the size and condition as specified on the original landscape plans. If, for any
reason, a substitution of species or size must be made, it shall be subject to the

approval of the project Landscape Architect.

Tree growth in proximity to the basin should be routinely maintained to ensure
continued basin functionality. For trees outside the limits of the basin, they
should be visually observed on a routine basis for health, and pruned in late

winter or early spring, if necessary. However, dead branches should be removed
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as soon as they are noticed. Care should be taken to avoid cutting off the central

leader of a tree if one is present.

If a tree is severely damaged or experiences more than 2/3 die back, it should be
replaced in either the spring or fall planting season, whichever comes first. The
only exception to this is if the replacement tree has a fall transplanting hazard.
Replacement trees should be planted at the same size and condition as specified
on the landscape plans. Any tree or shrub maintenance, tree pruning, or plant
material substitution of species or size shall be subject to the approval of the

project Landscape Architect.

Control of Weeds:

Although a regular grass maintenance program will minimize weed intrusion,
some weeds will appear. Periodic weeding, either chemically or mechanically,
will help to maintain a healthy turf, and keep grassed areas looking attractive.
Application of chemicals should be monitored closely so as not to affect the
ecosystems within the infiltration basin. Excessive growth of weeds within the

basin can be controlled mechanically as discussed in the previous section.

Summary of Maintenance Procedures:

Preventative Maintenance

a)
b)
c)
d)
e)
f)
9)
h)
)
)
K)
)

Maintenance of Adjacent Areas

Removal and Disposal of Trash and Debris

Algae and Weed Growth

Vegetative Area

Structural Components and Basin Function

Sediment Removal and Disposal

Elimination of Potential Mosquito Breeding Habitats
Specific Maintenance of Pervious Pavement Facilities
Specific Maintenance of Bioretention Facilities
Specific Maintenance of Mechanical Treatment Devices (Gl)
Parking Lot Maintenance

Gabion Basket Wall Maintenance



Corrective Maintenance

a) Removal of Debris and Sediment
b) Structural Repairs
C) Extermination of Mosquitoes

d) Weed Harvesting

e) Erosion Repair

f) Snow, Ice and Compost Removal
9) Embankment and Slope Repairs
h) Bioretention Basin Drain Time

i) Drainage Inlets

Aesthetic Maintenance

a) Graffiti Removal
b) Grass Trimming/Landscape Maintenance
C) Control of Weeds

Maintenance Equipment and Materials

1. Grass Maintenance Equipment
a) Riding Mowers
b) Hand Mowers
C) Gas Powered Trimmers
d) Gas Powered Edgers
e) Seed Spreaders
f) Fertilizer Spreaders
o)) De-thatching Equipment
2. Transportation Equipment
a) Trucks for Transportation of Materials
b) Trucks for Transportation of Equipment
C) Vehicles for Transportation of Personnel
3. Debris, Trash and Sediment Removal Equipment
a) Loader

b) Backhoe



c)

Grader

d) Portable Pump for Dewatering
e) Vacuum Jet or Equivalent for suction
4, Miscellaneous Equipment
a) Shovels
b) Rakers
C) Picks
d) Wheelbarrows
e) Gloves
5. Standard Mechanics Tools
6. Tools for Maintenance of Equipment
7. Materials
a) Topsoil
b) Fill
C) Seed
d) Soil Amenities (Fertilizer, Lime, etc.)
e) Chemicals (Pesticides, Herbicides, etc.)
f) Mulch
0) Spare Parts for Equipment

Checklists and Logs

The Appendix of this report contains sample checklists and logs regarding various aspects of the

maintenance and inspection. A brief description of the use of each form is listed below:

1. “Maintenance Work Order and Checklist” — a comprehensive form outlining both required

and completed maintenance work.

2. “Maintenance Log” — a summary table for recording of all maintenance work at the site.

“Inspection Checklist” — a comprehensive checklist of the items to be inspected.

4. “Inspection Log” — a summary table for recording the results of all inspections.



MAINTENANCE WORK ORDER AND CHECKLIST
FOR STORMWATER MANAGEMENT FACILITIES

NAME OF FACILITY

LOCATION

DATE

CREW

WORK STARTED

EQUIPMENT

WORK COMPLETED

WEATHER

TOTAL MANPOWER OF WORK

A. PREVENTATIVE MAINTENANCE

WORK ITEMS

1.

GRASS CUTTING

ITEMS ITEMS
REQUIRED DONE
(X) (X) COMMENTS AND SPECIAL INSTRUCTIONS

. BOTTOMS

. PERIMETER AREAS

ACCESS AREAS AND ROADS

A
B
C.
D. OTHERS

. GRASS MAINTENANCE

. FERTILIZING

. RE-SEEDING

. DE-HATCHING

PEST CONTROL

WEIREIRN

OTHERS

. VEGETATIVE MAINTENANCE

. FERTILIZING

. PRUNING
. PEST CONTROL

oo m[>|w

OTHERS

. TRASH AND DEBRIS REMOVAL

. ABOVEGROUND INFILTRATTION SYSTEM

. OUTLET STRUCTURE

. PERIMETER AREAS

. INLETS AND MANHOLES

. LINED WATERWAYS

mmio|o|w|> |~

. OTHERS

SEDIMENT REMOVAL

. INLETS AND MANHOLES

. OUTLET STRUCTURE

. LINED WATERWAYS

O|0|m| > |9

. OTHERS

o]

. ELIMINATION OF POTENTIAL MOSQUITO BREEDING HABITATS

. OTHER PREVENTIVE MAINTENANCE
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B. CORRECTIVE MAINTENANCE

WORK ITEMS

ITEMS

ITEMS

REQUIRED DONE LOCATION, COMMENTS

(X)

(X)

AND SPECIAL INSTRUCTIONS

1. REMOVAL OF DEBRIS AND SEDIMENT |

2. STRUCTURAL REPAIRS |

3. DEWATERING |

4. BASIN MAINTENANCE |

5. CONTROL OF MOSQUITOES |

6. FENCE REPAIR |

7. EROSION REPAIR |

8. SNOW AND ICE REMOVAL |

9. LINED WATERWAY MAINTENANCE |

10. OTHER |

C. AESTHETIC MAINTENANCE

WORK ITEMS

ITEMS

ITEMS

REQUIRED DONE

(X)

(X)

LOCATION AND COMMENTS

1. GRAFFITI REMOVAL |

2. GRASS TRIMMING |

3. WEEDING |

4. OTHERS |

REMARKS (REFER TO ITEM NO. IF APPLICABLE)

WORK ORDER PREPARED BY:

WORK COMPLETED BY:
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WORK ITEMS DATE |

1.

NAME OF FACILITY

MAINTENANCE LOG
FOR STORMWATER MANAGEMENT FACILITIES

LOCATION

A. PREVENTATIVE MAINTENANCE

GRASS CUTTING

. BOTTOMS

. PERIMETER AREAS

ACCESS AREAS AND ROADS

A
B
C.
D. OTHERS

. GRASS MAINTENANCE

. FERTILIZING

. RE-SEEDING

. DE-HATCHING

PEST CONTROL

WEIREIRN

OTHERS

. VEGETATIVE MAINTENANCE

. FERTILIZING

. PRUNING
. PEST CONTROL

oo m[>|w

OTHERS

. TRASH AND DEBRIS REMOVAL

. ABOVEGROUND INFILTRATION SYSTEM

. OUTLET STRUCTURE

. PERIMETER AREAS

. INLETS AND MANHOLES

. LINED WATERWAYS

mmio|o|w|> |~

. OTHERS

SEDIMENT REMOVAL

. INLETS AND MANHOLES

. OUTLET STRUCTURE

. LINED WATERWAYS

O|0|m| > |9

. OTHERS

o]

. ELIMINATION OF POTENTIAL MOSQUITO BREEDING HABITATS

. OTHER PREVENTIVE MAINTENANCE

20




B. CORRECTIVE MAINTENANCE

WORK ITEMS DATE | | |

1. REMOVAL OF DEBRIS AND SEDIMENT | | |

2. STRUCTURAL REPAIRS | | |

3. DEWATERING [ | |

4. BASIN MAINTENANCE | | |

5. CONTROL OF MOSQUITOES | | |

6. FENCE REPAIR [ | |

7. EROSION REPAIR I | |

8. SNOW AND ICE REMOVAL | | |

9. LINED WATERWAY MAINTENANCE | | |

10. OTHER | I |

C. AESTHETIC MAINTENANCE

WORK ITEMS DATE | | |

1. GRAFFITI REMOVAL | | |

2. GRASS TRIMMING | | |

3. WEEDING I | |

4. OTHERS | | |

REMARKS (REFER TO ITEM NO. IF APPLICABLE)
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INSPECTION CHECKLIST
FOR STORMWATER MANAGEMENT FACILITIES

NAME OF FACILITY

LOCATION

DATE
WEATHER

FACILITY ITEM

ABOVEGROUND INFILTRATION SYSTEM OK (1) ROUTINE (2) URGENT (3) COMMENTS (4)

SEDIMENT

. STANDING WATER

. DRAIN TIME

. TRASH AND DEBRIS

. AESTHETICS

RIEIREIEE

OTHERS

OUTLET STRUCTURE

CONDITION OF STRUCTURE

. CONDITION OF ORIFICE/WEIR

. STANDING WATER

CONDITION OF TRASH RADE

TRASH AND DEBRIS

SEDIMENT

AESTHETICS

I[o[m[mo[o[=[>|»

OTHERS

. INLET AND MANHOLE STRUCTURE

CONDITION OF STRUCTURE

. EROSION

. TRASH AND DEBRIS

. SEDIMENT

. AESTHETICS

T[m[o[o[m[>]w

OTHERS

LINED WATERWAYS

CONDITION OF RIP-RAP

. EROSION

. TRASH AND DEBRIS

. SEDIMENT

AESTHETICS

T[m[o[o[m[>]~

OTHERS

. MISCELLANEOUS

. EFFECTIVENESS OF EXIST. MAINT. PROGRAM

POTENTIAL MOSQUITO HABITATS

_MOSQUITOES

LINING

. TRASH AND DEBRIS

OlO]|m|O|m|>|o

OTHERS

(1) ITEMS CHECKED IS IN GOOD CONDITION, AND THE MAINTENANCE PROGRAM IS ADEQUATE.

(2) ITEMS CHECKED REQUIRES ATTENTION, BUT DOES NOT PRESENT AN IMMEDIATE THREAT TO THE FACILITY FUNCTION
OR OTHER FACILITY COMPONENTS.

(3) THE ITEMS CHECKED REQUIRES IMMEDIATE ATTENTION TO KEEP THE FACILITY OPERATIONAL OR TO PREVENT
DAMAGE TO OTHER FACILITY COMPONENTS.

(4) PROVIDE EXPLANATION AND DETAILS IF COLUMNS 2 OR 3 ARE CHECKED.

REMARKS (REFER TO ITEM NO. IF APPLICABLE)

INSPECTOR:
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INSPECTION LOG
FOR STORMWATER MANAGEMENT FACILITIES

NAME OF FACILITY:

LOCATION:

DATE | [ [ |

FACILITY ITEM INDICATE CONDITION (l.E. 1,2 OR 3)

ABOVEGROUND INFILTRATION SYSTEM OK (1) ROUTINE (2) URGENT (3) COMMENTS (4)

SEDIMENT

. STANDING WATER

. DRAIN TIME

. TRASH AND DEBRIS

. AESTHETICS

NRIEIRIEIEE

OTHERS

OUTLET STRUCTURE

CONDITION OF STRUCTURE

. CONDITION OF ORIFICE/WEIR

. STANDING WATER

CONDITION OF TRASH RADE

TRASH AND DEBRIS

SEDIMENT

AESTHETICS

I[o[m[mo[o[=[>|»

OTHERS

. INLET AND MANHOLE STRUCTURE

CONDITION OF STRUCTURE

. EROSION

. TRASH AND DEBRIS

. SEDIMENT

. AESTHETICS

T[m[o[o[m[>]w

OTHERS

LINED WATERWAYS

CONDITION OF RIP-RAP

. EROSION

. TRASH AND DEBRIS

. SEDIMENT

AESTHETICS

T[m[o[o[m[>]~>

OTHERS

. MISCELLANEOUS

. EFFECTIVENESS OF EXIST. MAINT. PROGRAM

POTENTIAL MOSQUITO HABITATS

_MOSQUITOES

LINING

. TRASH AND DEBRIS

OlO]|m|O|Tm|> |90

OTHERS

(1) ITEMS CHECKED IS IN GOOD CONDITION, AND THE MAINTENANCE PROGRAM IS ADEQUATE.

(2) ITEMS CHECKED REQUIRES ATTENTION, BUT DOES NOT PRESENT AN IMMEDIATE THREAT TO THE FACILITY FUNCTION
OR OTHER FACILITY COMPONENTS.

(3) THE ITEMS CHECKED REQUIRES IMMEDIATE ATTENTION TO KEEP THE FACILITY OPERATIONAL OR TO PREVENT
DAMAGE TO OTHER FACILITY COMPONENTS.

(4) PROVIDE EXPLANATION AND DETAILS IF COLUMNS 2 OR 3 ARE CHECKED.

REMARKS (REFER TO ITEM NO. IF APPLICABLE)

23




|[For Small-Scale Bio-retention Systems |

Regular and effective maintenance is crucial to ensure effective small-scale bioretention system
performance. There are a number of required elements in all maintenance plans, pursuant to N.J.A.C.
7:8-5.8; these are discussed in more detail in Chapter 8: Maintenance of Stormwater Management
Measures. Furthermore, maintenance activities are required through various regulations, including the
New Jersey Pollutant Discharge Elimination System (NJPDES) rules, N.J.A.C. 7:14A. Specific maintenance
requirements for bioretention systems are presented below; these requirements must be included in the
maintenance plan. Detailed inspection and maintenance logs must be maintained.

General Maintenance

Proper and timely maintenance is essential to continuous, effective operation; therefore, an
access route must be incorporated into the design, and it must be properly maintained.

All structural components must be inspected, at least once annually, for cracking, subsidence,
spalling, erosion and deterioration.

Components expected to receive and/or trap debris and sediment must be inspected for clogging
at least four times annually, as well as after every storm exceeding 1 inch of rainfall.

Sediment removal must take place when all runoff has drained from the planting bed and the
basin is dry.

Disposal of debris, trash, sediment and other waste material must be done at suitable
disposal/recycling sites and in compliance with all applicable local, state and federal waste
regulations.

In systems with underdrains, the underdrain piping must be connected, in a manner that is easily
accessible for inspection and maintenance, to a downstream location.

Access points for maintenance are required on all enclosed areas within a small-scale bioretention
system; these access points must be clearly identified in the maintenance plan. In addition, any
special training required for maintenance personnel to perform specific tasks, such as confined
space entry, must be included in the plan.

Stormwater BMPs may not be used for stockpiling of plowed snow and ice, compost, or any other
material.

A detailed, written log of all preventative and corrective maintenance performed on the small-
scale bioretention system must be kept, including a record of all inspections and copies of
maintenance-related work orders. Additional maintenance guidance can be found at
https://www.njstormwater.org/maintenance guidance.htm.

Vegetated Areas

Bi-weekly inspections are required when establishing/restoring vegetation.

A minimum of one inspection during the growing season and one inspection during the non-
growing season is required ensure the health, density and diversity of the vegetation.

Mowing/trimming of vegetation must be performed on a regular schedule based on specific site
conditions; perimeter grass should be mowed at least once a month during growing season.
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https://www.njstormwater.org/maintenance_guidance.htm

= Grasses within the small-scale bioretention system must be carefully maintained with lightweight
equipment, such as a hand-held line trimmer, in order to maintain the permeability of the system.

= Vegetative cover must be maintained at 85%; damage must be addressed through replanting in
accordance with the original specifications.

= Vegetated areas must be inspected at least once annually for erosion, scour and unwanted
growth; any unwanted growth should be removed with minimum disruption to the remaining
vegetation.

= All use of fertilizers, pesticides, mechanical treatments and other means to ensure optimum
vegetation health must not compromise the intended purpose of the bioretention system.

11 hours for Water Quality Storm
25 hours for 100-year storm (future rainfall)

Drain Time

= The planting bed should be inspected at least twice annually to determine if the permeability of
the bed has decreased.

= The design drain time for the maximum design storm runoff volume must be indicated in the
maintenance manual.

= |fthe actual drain time is significantly different from the design drain time, the components must
be evaluated, and appropriate measures taken to return the bioretention system to the original
tested as-built condition.

= |f the bioretention system fails to drain the Water Quality Design Storm within 72 hours,
corrective action must be taken and the maintenance manual revised accordingly to prevent
similar failures in the future.

= The water surface elevation for each of the design storms must be indicated on the maintenance
plan and in the maintenance logs to facilitate inspections. It is suggested that indelible markings
be drawn or physical markers be set on the inside of the outlet control structure as visual
indicators of the design storm water surface elevations.
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Inspection Checklist / Maintenance Actions
Bioretention System

Checklist (circle one): Quarterly / Annual / Monthly / Special Event Inspection

Checklist No. Inspection Date:

Date of most recent rain event:

Rain Condition (circle one):
Drizzle / Shower / Downpour / Other

Ground Condition (circle one):
Dry / Moist / Ponding / Submerged / Snow accumulation

The inspection items and preventative/corrective maintenance actions listed below
represent general requirements. The design engineer and/or responsible party shall adjust
the items and actions to better meet the conditions of the site, the specific design targets,
and the requirements of regulatory authorities.

April 2015 Bioretention System Page 1/9
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For Inspector For Maintenance Crew
Component No. - . .
Component Inspection Item and Inspection Item No. Result Preventative / Corrgctlve Maintenance
Actions
Name
Check the flow diversion device before
Scouring or erosion is present at Y_ theinlet plpe.and whether the bypass
1. . flow channel is clogged
inlet structure and/or riprap apron N
Work Order #
Al
Pretreatment v
Foreba i i —
( y) 2 Clogged PIpEs Of excessive Remove sediment or debris
sediment in the forebay N
Damaged outlet structure (e.g., Y Repair or replace the outlet structure
3 | cracking, subsidence, spalling,
erosion, or deterioration) N__ Work Order #
A2 Y (If a MTD is used for pretreatment, see
Pretreatment 1 | MTD inspection (if installed) Maintenance Manual Provided by the
(MTD) N__ manufacturer)
A3
Pretreatment Y
1 | BMP inspection (See BMP No. Field Manual)
(Structural N
BMP) —
Note:
April 2015 Bioretention System Page 2/9

27




For Inspector

For Maintenance Crew

Component No.

Component

Inspection Item and Inspection Item No.

Result

Preventative / Corrective Maintenance

Actions
Name
Recheck to determine if there is
standing water after 72 hours
If standing water is present longer than
5 days, report to mosquito commission.
Standing water is present after the
1ding wateris p Remove any sediment buildup
design drain time Y
1 — . i ili
The observed drain time is N__ Check the soil permeability
approximatel hours.
PP y Till the soil bed with rotary tiller or disc
harrow
B Replace the planting soil, if necessary
Basin Bed Work Order #
) Excessive sediment, silt, or trash Y Clean pretreatment system
accumulation on basin bed N__ Remove silt, sediment, and trash
Check whether the flow bypass or
v diversion device is clogged
3 Erosion or channelization is -
present N Re-grade the infiltration bed
Work Order #
4 Animal burrows/rodents are o= Pest control
present N__ Work Order #
Note:
April 2015 Bioretention System Page 3/9
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For Inspector

For Maintenance Crew

Component No.
Component

Inspection Item and Inspection Item No.

Result

Preventative / Corrective Maintenance

Actions
Name
v Use light equipment to resurface the
5 | Uneven bed bed
.B N Work Order #
Basin Bed
Evidence of sinkholes or T
6 . Monitor for sinkhole development
subsidence N
Vegetative cover must be maintained at
85%. Revegetate the entire basin if 50%
% or more vegetation has been lost.
1 | Large spot(s) showing bare soil
ge spot(s) g N Check Landscaping plan for guidance (if
o available)
Work Order #
Remove the invasive plants and restore
Y__ L .
C 2 | Invasive plants are present the vegetation in accordance with the
Vegetation N landscaping plan
Work Order #
Revegetate the system in accordance
with the vegetation plan
3 The vegetation in the basin has T Work Order #
been mowed or removed N
- Note: The vegetation in a bioretention
system should not be mowed or
removed
Note:
April 2015 Bioretention System Page 4/9
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For Inspector For Maintenance Crew
Component No. - . .
Component Inspection Item and Inspection Item No. Result Preventative / Corrgctlve Maintenance
Actions
Name
Check for excessive overland runoff
flow through the embankment.
. . oo Check for any sink hole development
Signs of erosion, soil slide or Y y P
bulges, se.eps and wejc spots, loss Direct the overland runoff to the
of vegetation, or erosion on the
. N__ forebay or pretreatment area
D basin slope
Bioretention Restabilize the bank
System
Embank.ment Work Order #
and Side ; -
Slopes Mow the vegetation on the perimeter
of the embankment
Y__
Overgrown perimeter vegetation Work Order# _________
9 b 9 Note: Mowing of vegetation should
N__ . .
only take place in the area outside the
basin. Dense vegetation must be
maintained in the basin.
Clean and remove
. . Y_
Trash '?hr des(;'oj accumulation Determine source of trash and address
more than 2070 N to reduce future maintenance costs or
basin failure
Trash rack is damaged or rusted
greater than 50% Y_ Repair or replace trash rack
E Trash rack is bent, loose, or N__ Work Order #_
Outlet missing parts
Outlet components (e.g., orifice Y_ Repair or replace component
plates or weir plate) skewed,
misaligned, or missing N__ Work Order #_
. . . Y Restabilize the discharge riprap apron
Discharge pipe apron is eroded or - ge riprap ap
scoured N_ Work Order #_
Note:
April 2015 Bioretention System Page 5/9
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For Inspector

For Maintenance Crew

Component No.
Component

Inspection Item and Inspection Item No.

Result

Preventative / Corrective Maintenance

Name Actions
Y Remove trees and roots, and restore
1 Trees or excessive vegetation - berms if necessary
present N
F - Work Order #_
Emergency
Spillwa
P y Y Repair
2 | Damaged structure
N__ Work Order #_
Y_ Repair or replace
1 | Fence: broken or eroded parts
N__ Work Order #_
Y_ Repair or replace
2 | Gate: missing gate or lock
N_ Work Order #_
_ G Y_ Repair or replace
Miscellaneous | 3 Sign/plate: tiled, missing, or faded
N__ Work Order #_
Clear, trim, or prune the vegetation to
Excessive or overgrown v allow access for inspection and
4 | vegetation blocking access to the - maintenance
basin N
- Work Order #_
Note:
April 2015 Bioretention System Page 6/9
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Follow Up Items (Component No. / Inspection Item No.):

(e.g.. B/1,C/2)
Associated Work Orders: # ,# , # H# L #
Inspector Name Signature Date

Report issues to the local authority and mosquito commission as required by local
ordinances and regulatory authorities.

File this checklist in the Maintenance Log after performing maintenance.

April 2015 Bioretention System Page 7/9
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Preventative Maintenance Record

Corresponding Checklist No.
Component No. Inspection Item No.

Work Logs
Activities Components Date Completed
Sediment/debris removal | A1/A2/A3 - Pretreatment
Sediment removal B — Basin Bed
should be taken place D - Bioretention System Embankment and
when the basin is Side Slopes
thoroughly dry. E - Outlet
A1/A2/A3 — Pretreatment
B — Basin Bed
Vegetation removal D - Basin Embankment and Side Slopes
E - Outlet
F — Emergency Spillway
(List additional tasks, if
applicable)
Vegetation is removed by (type of equipment) with minimum disruption to the

remaining vegetation.

All use of fertilizers, pesticides, mechanical treatments, and other means to ensure optimum
vegetation health must not compromise the intended purpose of the stormwater

management measure. The fertilizer appliedis (type)yand (quantity
per usage) is applied (frequency of use).
Debris, sediment, and trash are handled (onsite / by (contractor name) to
disposal site ). (See Part I: Maintenance Plan - Disposal Plan Section)
Crew member: / Date:

(name/ signature)
Supervisor: / Date:

(name/ signature)

File this Preventative Maintenance Record in the Maintenance Log after performing
maintenance.

April 2015 Bioretention System Page 8/9
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Corrective Maintenance Record

1. Work Order # Date Issued

2. lIssue to be resolved:
(e.g., orifice plate is loose and bent)

3. Theissue was from Corresponding Checklist ____, Component No. (e.g. E -
Outlet), Inspection Item No.___ (e.g., 2, 3)

4. Required Actions
Actions Planned Date Date Completed

Install new bolts to fix the orifice plate

Repair/replace the trash rack

Restabilize side slope (indicate

location)

Repair riprap apron with 100 cubic

yards of aggregate

Revegetate

(If there are additional tasks, list
them here.)

5. Responsible person(s):

6. Special requirements
o Time of the season or weather condition :
o Tools/equipment:
o Subcontractor (name or specific type):

Approved by / Date

(name/signature)

Verification of completion by / Date
(name/signature)

File this Corrective Maintenance Record in the Maintenance Log after performing
maintenance.

April 2015 Bioretention System Page 9/9
34



For Pervious Paving Systems |

Regular and effective maintenance is crucial to ensure effective pervious paving system performance; in
addition, maintenance plans are required for all stormwater management facilities on a major
development. In addition to the manufacturer’s maintenance requirements, there are a number of
required elements in all maintenance plans, pursuant to N.J.A.C. 7:8-5.8; these are discussed in more
detail in Chapter 8: Maintenance of Stormwater Management Measures. Furthermore, maintenance
activities are required through various regulations, including the New Jersey Pollutant Discharge
Elimination System (NJPDES) rules, N.J.A.C. 7:14A. Specific maintenance requirements for pervious paving
systems are presented below; these requirements must be included in the maintenance plan for pervious
paving systems. Detailed inspection and maintenance logs must be maintained.

General Maintenance

=  Failure to correctly maintain a pervious paving system will shorten its lifespan or result in system
failure; therefore, the maintenance plan must ensure proper training of personnel and include
the special equipment necessary in accordance with the industry’s or manufacturer’s
requirements.

= The surface course must be inspected after every storm exceeding 1 inch of rainfall. If mud or
sediment is tracked onto the surface course, it must be removed as soon as possible. Removal
should take place when all runoff has drained from the surface course.

= The surface course must be inspected, at least once annually, for cracking, subsidence, spalling,
erosion, deterioration and unwanted vegetation. Remedial measures must be taken as soon as
possible. Herbicides must not be applied.

= The surface course of a pervious paving system must be vacuum swept, not power swept, at least
four times per year. Vacuum sweeping must be followed by either air blowing or high-pressure
power washing performed in accordance with the specifications recommended for the particular
type of system. All dislodged material must be promptly removed.

O The first annual maintenance must be performed in the spring.
O Maintenance must additionally be performed in the autumn, after the fallen leaves are
collected and removed.
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= Each spring, after the last snow or ice event, the infiltration rate of the surface course must be
tested in accordance with the methods of either ASTM C1701 or C1781, as corresponds to the
post-construction test performed for the system. At least 3 locations must be tested. One of the
locations must be in an area where sediment is most likely to be deposited, such as, but not
limited to, a parking lot entrance. The other test locations must be evenly spaced across the
system surface. The locations and results obtained must be recorded in the maintenance plan for
future reference and compared to the as-built testing results as a metric for determining if a
system requires corrective action. The chart provided below shows the approximate infiltration
rate based upon the time it takes to infiltrate either 8 or 40 pounds of water specified in the
above-cited tests. This chart should be included in the maintenance plan for future reference.
The infiltration rate, I, is based upon the following calculation:

I =(Kx*M)/(D?*t), where

K =126,870in-lbs

M = water mass, lbs

D =ring diameter = 12 inches
t =time, in seconds

Test Methods Per ASTM C1701 or C1781
Time to Infiltrate the Approxima_te Surface Infiltration Rate
Specified Amount of Water iiachiesTperhatin
(seconds) M =8 lbs M =40 lbs
30 235 1175
60 118 587
100 70.5 352
200 35.2 176
350 20.1 100.7
360 19.6 97.9
380 18.5 92.7
900 7.8 39.2
1760 4.0 20.0
1910 3.7 18.5
3600 2.0 9.8
5400 13 6.5
5470 13 6.4
6000 1.2 5.9
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Storage Bed Drain Time 60 hours for 100-year storm (future rainfall)

Take note that should the test be performed with a different quantity of water, the values in the
chart above cannot be used.

Corrective action must be immediately taken to restore the infiltration capacity of the pervious
paving system under the following scenarios:

o Standing water is observed on the surface course; or

O The testing methods above show an infiltration rate of 20 inches per hour or less for a system
designed for quantity control or 6.4 or less for a system designed for water quality control
only.

Disposal of debris, trash, sediment and other waste material must be done at suitable
disposal/recycling sites and in compliance with all applicable local, state and federal waste
regulations.

Under no circumstances may any sealants or coatings be applied to pervious paving systems,
except for those approved by the manufacturer to improve surface course resistance to de-icing
chemicals or refresh traffic striping.

Over the lifetime of the surface course, no more than 10% of its surface area may be patched with
impervious material such as bituminous asphalt or concrete. All patching must be recorded in the
maintenance manual for future reference to prevent exceedance of this maximum.

A detailed, written log of all preventative and corrective maintenance performed on the pervious
paving system must be kept, including a record of all inspections and copies of maintenance-
related work orders. Additional maintenance guidance can be found at
https://www.njstormwater.org/maintenance guidance.htm.

45 hours for Water Quality Storm

The approximate drain time for the maximum design storm runoff volume below the top of the
surface course must be indicated in the maintenance manual.

If the actual drain time is significantly different from the design drain time, the components and
groundwater levels must be evaluated and appropriate measures taken to return the pervious
paving system to minimum and maximum drain time requirements.

If the system fails to drain the maximum design storm volume within 72 hours, corrective action
must be taken.

Cold Weather Maintenance

Care must be taken when removing snow from the surface course; pervious paving surface
courses may be damaged by snowplows or loader buckets set too low to the ground or not
equipped with a rubber blade guard. Sand, grit or cinders may not be used on surface courses for
snow/ice control.

De-icing chemicals may not be used on pervious concrete less than one year old.

De-icers containing magnesium chloride, calcium magnesium acetate or potassium acetate may
never be used on pervious concrete.
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Inspection Checklist / Maintenance Actions
Pervious Pavement System

Checklist (circle one): Quarterly / Annual / Monthly / Special Event Inspection

Checklist No. Inspection Date:

Date of most recent rain event:

Rain Condition (circle one):
Drizzle / Shower / Downpour / Other

Ground Condition (circle one):
Dry / Moist / Ponding / Submerged / Snow accumulation

The inspection items and preventative/corrective maintenance actions listed below
represent general requirements. The design engineer and/or responsible party shall
adjust the items and actions to better meet the conditions of the site, the specific design

targets, and the requirements of regulatory authorities.

April 2015 Pervious Paving System Page 1/6
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For Inspector

For Maintenance Crew

Component No.

Preventative / Corrective Maintenance

Component Name Inspection Item and Inspection Item No. Result Actions
A Y
Pretreatment . Poor quality vegetation, erosion, - (See Vegetative Filter Strip Field
(Vegetative Filter sedimentation, or debris N Manual)
Strip) -
Recheck to determine if there is
standing water after 72 hours
If standing water is present
longer than 5 days, report to
Standing water is present after the mosquito commission.
B1 design drain time If excessive sediment is present,
Pavement The observed drain time is Y__ the system may be clogged
. - Sweep the surface
Surface approximately hours.
1 - Power wash (at 45 degree angle
(Porous N__
. . to the top)
Pavement) Excessive sediment or mud
s - Vacuum the surface
accumulation on top of the .
avement - Excavate to inspect the storage
P bed for clogging, replace the
storage bed material if it is
severely clogged
- Check the permeability rate of
the subsoil
Work Order #
Repair according to the
manufacturer’s procedures and
. . . Y__ .
B1 ) Cracking, subsidence, spalling, or material. See Reference
Pavement other damage to the pavement N Documents section.
Surface o
(Porous Work Order #
Pavement) _ Y
Weeds or other vegetation on the - .
3 Remove the vegetation
porous pavement N

Note:

April 2015
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For Inspector

For Maintenance Crew

Component No.

Preventative / Corrective Maintenance

Component Name Inspection Item and Inspection Item No. Result Actions
Recheck to determine if there is
standing water after 72 hours
If standing water is present
longer than 5 days, report to
mosquito commission.
If excessive sediment is present,
) ) the system may be clogged
Stapdlng vyatgr is present after the - Sweep the surface
design drain time Y— - Vacuum the surface
. - Excavate to inspect the storage
The ob§erved drain time is N__ bed for clogging, replace the
approximately hours.. storage bed material if it is
severely clogged
- Check the permeability rate of
B2 the subsoil
Pavement
Surface Work Order #
(Permeable
Paver) (Note: Do not power wash a
permeable paver system)
Sweep and/or vacuum surface
Excessive sediment or mud Y Replenish aggregate in joints
accumulation on the system N
Work Order #
Cracking, subsidence, spalling, Repair accordlng tothe
. manufacturer’s procedures and
deformation, uneven settlement, Y .
broken unit(s), or other damage to material. See Reference
Documents section.
the pavers N__
Work Order #
Y_ Replenish aggregate in joint
Loss of aggregate between joints
N__ Work Order #
Note:
April 2015 Page 3/6
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For Inspector For Maintenance Crew
Component No. Inspection Item and Inspection Item No. Result Preventative / Corrgctlve Maintenance
Component Name Actions
C Remove the vegetation
Vegetation Y_ according to the permeable
(for permeable | 1| Vegetation is overgrown paver manufacturer’s instruction
pavers with N__
vegetation) Work Order #
Y_
1| Clogged overflow outlet Clear and remove sediment
N__
D - . .
Restabilize the discharge riprap
Outlet . . : Y__
Discharge pipe apron is eroded or apron
scoured N
- Work Order #_
Note:
Follow Up Items (Component No. / Inspection Item No.):
(e.g.. B/1,C/2)
Associated Work Orders: # ,# , # H# L #
Inspector Name Signature Date

Report issues to the local authority and mosquito commission as required by local
ordinances and regulatory authorities.

File this checklist in the Maintenance Log after performing maintenance.

April 2015 Pervious Paving System Page 4/6
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Preventative Maintenance Record

Corresponding Checklist No.
Component No. Inspection Item No.

Work Logs

Activities Components Date Completed

Sediment/debris removal | A - Pretreament (Vegetative Filter Strip)
B1 - Pavement Surface (Porous Pavement)
B2 - Pavement Surface (Permeable Paver)
D - Outlet

A - Pretreament (Vegetative Filter Strip)
Vegetation removal B2 - Pavement Surface (Permeable Paver)
C - Vegetation

(List additional tasks, if
applicable)

Debris, sediment, and trash are handled (onsite /by (contractor name) to
disposal site ). (See Part I: Maintenance Plan - Disposal Plan Section)

Crew member: / Date:
(name/ signature)

Supervisor: / Date:
(name/ signature)

File this Preventative Maintenance Record in the Maintenance Log after performing
maintenance.

April 2015 Pervious Paving System Page 5/6
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Corrective Maintenance Record

1. Work Order # Date Issued

2. lIssue to be resolved:
(e.g., clogged surface)

3. Theissue was from Corresponding Checklist No._____, Component No.
(e.g., B—Pavement Surface) , Inspection Item No. (e.g9..2,3)

4. Required Actions

Actions Planned Date Date Completed

Repair pavers

(If there are additional tasks, list
them here.)

5. Responsible person(s):

6. Special requirements
o Time of the season or weather condition:
o Tools/equipment:
o Subcontractor (name or specific type):

Approved by / Date

(name/signature)

Verification of completion by / Date
(name/signature)

File this Corrective Maintenance Record in the Maintenance Log after performing
maintenance.

April 2015 Pervious Paving System Page 6/6
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For GI MTD

Regular and effective maintenance is crucial to ensure effective GI MTD performance; in addition,
maintenance plans are required for all stormwater management facilities associated with a major
development. There are a number of required elements in all maintenance plans, pursuant to N.J.A.C.
7:8-5.8; these are discussed in more detail in Chapter 8: Maintenance of Stormwater Management
Measures. Furthermore, maintenance activities are required through various regulations, including the
New Jersey Pollutant Discharge Elimination System (NJPDES) rules, N.J.A.C. 7:14A. Specific maintenance
requirements for MTDs are presented below; these requirements must be included in a green
infrastructure MTD’s maintenance plan. Detailed inspection and maintenance logs must be maintained.

General Maintenance

= All structural components must be inspected, at least once annually, for cracking, subsidence,
spalling, erosion and deterioration.

= Components expected to receive and/or trap debris and sediment must be inspected for clogging
at least twice annually, or more frequently if specified in the MTD Operations and Maintenance
Manual, as well as after every storm exceeding 1 inch of rainfall.

= During inspections, the MTD must be examined for standing water. If standing water is present
in the MTD, and standing water is not a component of the MTD design, corrective action must be
taken and the maintenance manual must be revised to prevent similar failures in the future.

= Sediment removal should take place when all runoff has drained from the MTD.

= Disposal of debris, trash, sediment and other waste material must be done at suitable
disposal/recycling sites and in compliance with all applicable local, state and federal waste
regulations.

= The maintenance plan must indicate the maximum allowable level of oil, sediment and debris
accumulation. These levels must be monitored during inspections to ensure that removal of these
materials is performed when necessary.

New Jersey Stormwater Best Management Practices Manual March 2021
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In addition to the requirements for maintenance listed above, maintenance in accordance with
the MTD manufacturer’s recommendations must be included in the maintenance manual and
performed as indicated.

A detailed, written log of all preventative and corrective maintenance performed on the MTD
must be kept, including a record of all inspections and copies of maintenance-related work orders.
Additional maintenance guidance can be found at:

https://www.njstormwater.org/maintenance guidance.htm.

Vegetated Areas

When using a Gl MTD with vegetation, bi-weekly inspections are required when
establishing/restoring vegetation.

A minimum of one inspection during the growing season and one inspection during the non-
growing season is required to ensure the health, density and diversity of the vegetation.

Mowing/trimming of vegetation must be performed on a regular schedule based on specific site
conditions; perimeter grass should be mowed at least once a month during growing season.

Vegetative cover must be maintained at 85%; damage must be addressed through replanting in
accordance with the original specifications.

Vegetated areas must be inspected at least once annually for erosion, scour and unwanted
growth; any unwanted growth should be removed with minimum disruption to the remaining
vegetation.

All use of fertilizers, pesticides, mechanical treatments and other means to ensure optimum
vegetation health must not compromise the intended purpose of the MTD.

New Jersey Stormwater Best Management Practices Manual March 2021

Page 9
45


https://www.njstormwater.org/maintenance_guidance.htm

Inspection Checklist / Maintenance Actions
MTD

Checklist (circle one): Quarterly / Annual / Monthly / Special Event Inspection

Checklist No. Inspection Date:

Date of most recent rain event:

Rain Condition (circle one):
Drizzle / Shower / Downpour / Other

Ground Condition (circle one):
Dry / Moist / Ponding / Submerged / Snow accumulation

The following inspection items and preventative/corrective maintenance actions listed
below represent general requirements. The design engineer and/or responsible party
shall adjust the items and actions to better meet the conditions of the site, the specific

design targets, and the requirements of regulatory authorities.

If the manufacturer’s Operation and Maintenance Manual provides a checklist, the design

engineer may use the manufacturer’s checklist; otherwise, the design engineer should

summarize the inspection points and the preventative/corrective maintenance actions in the

checklist template below.

April 2015 Manufactured Treatment Device Page 1/5
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For Inspector For Maintenance Crew
Component
No. Inspection Item and Inspection Item No. Result Preventative / Corr.ective Maintenance
Component Actions
Name
Y__
1 N
Y__
2
N__
Y__
A 3
N__
Y__
4
N__
Y__
5
N__
Y__
1
N__
Y__
2
N__
Y__
B 3
N__
Y__
4
N__
Y__
5
N__
Note:
April 2015 Manufactured Treatment Device Page 2/5




Follow Up Items: (Component No. / Inspection Item No.):

(e.g.. B/1,C/2)
Associated Work Orders: # ,# , # , # , #
Inspector Name Signature Date

Report issues to the local authority and mosquito commission as required by local
ordinances and regulatory authorities.

File this checklist in the Maintenance Log after performing maintenance.

April 2015 Manufactured Treatment Device Page 3/5
48



Preventative Maintenance Record

Corresponding Checklist No.
Component No. Inspection Item No.

Work Logs

Activities Components Date Completed

Required activities
depend on the MTD

Debris, sediment, and trash are handled (onsite / by _ (contractor name) to
disposal site ). (See Part I: Maintenance Plan - Disposal Plan Section)

Crew member: / Date:
(name/ signature)

Supervisor: / Date:
(name/ signature)

File this Preventative Maintenance Record in the Maintenance Log after performing
maintenance.

April 2015 Manufactured Treatment Device Page 4/5
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Corrective Maintenance Record

1. Work Order # Date Issued

2. Issue to be resolved:

3. The issue was from Corresponding Checklist No. ___
No. , Inspection Item No.___(e.g., 2, 3)

__,Component

4. Required Actions

Actions Planned Date Date Completed

5. Responsible person(s):

6. Special requirements
o Time of the season or weather condition:
o Tools/equipment:
o Subcontractor (name or specific type):

Approved by / Date

(name/signature)

Verification of completion by / Date
(name/signature)

File this Corrective Maintenance Record in the Maintenance Log after performing
maintenance.

April 2015 Manufactured Treatment Device Page 5/5
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INTRODUCTION

As the stormwater industry has matured there has been an ever-increasing movement toward the
implementation of Low Impact Development (LID) products and practices as the preferred means to
implement stormwater control measures within “green infrastructure” (GI) stormwater management
programs. The Aqua-Ponic™ Stormwater Biofiltration System is now offered by AquaShield™, Inc. to
meet the design challenges of LID principles along with enhanced aesthetics in an urban environment.

This Inspection & Maintenance (I&M) Manual includes information to better assist stakeholders with
understanding the importance of implementing an effective program to ensure long-term functionality of
an Aqua-Ponic™ system installation. The following aspects of an Aqua-Ponic™ system are described in
this [&M manual:

e Aqua-Ponic™ Basics
e Mode of Operation
e Inspection and Maintenance.

AQUA-PONIC™ BASICS

Aqua-Ponic™ technology is a modular proprietary, permanent, post-construction biofiltration system
designed to remove total suspended solids (TSS), Total (insoluble) Phosphorus, and heavy metals such as
copper and zinc from stormwater runoff. A distinguishing feature of the Aqua-Ponic™ is its combination
of filtration with the principles of hydroponics - a method of hydroculture for growing plants without soil
by instead using mineral nutrient solutions in a water solvent. That is, the Aqua-Ponic™ uses stormwater
runoff as a nutrient asset instead of a liability. Terrestrial plants are grown with only their roots exposed
to the nutrient liquid while being physically supported by a plant stabilization filter medium. The
hydroponic design provides a sustainable water supply to the vegetation during those periods of time
when hot and/or dry conditions may prevail.

The Aqua-Ponic™ system utilizes hardy low-profile perennial vegetation such as native grasses, shrub
grasses and/or ornamental flowering plants. A facility can utilize a single type or multiple types of plants
to enhance the viewscape. It is important to specify plants that demonstrate viability within the climatic
zone of a site installation.

MODE of OPERATION

The minimum 12-inch plant stabilization media layer within the Aqua-Ponic™ serves three operational
roles by providing (1) pollutant filtration, (2) plant stabilization and (3) nutrient uptake. Figure 1 is an
illustration of the Aqua-Ponic™ Biofiltration System. Design elements include a three (3)-inch top layer
of pea gravel underlain by the plant stabilization filter bed. Water enters the system as sheet flow and then
flows downward under gravity flow conditions through the pea gravel, filter bed and the associated root
systems of the vegetation. The pea gravel layer serves to protect the underlying plant stabilization filter
bed while dispersing the influent stormwater runoff across the treatment area. The filtered water then
percolates further downward into the underlying water sump. A supporting and removeable perforated
stainless-steel sheet underlies the filter bed. A post-filtration flow control orifice is placed across the
outlet pipe opening in order to facilitate an even distribution of influent runoff across the filter treatment

Page 2 of 6
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area. Crushed recycled landscaping glass can be used as an alternative to the top pea gravel layer which
further enhances colorful viewscape options for the Aqua-Ponic™,

Stormwater Enters
(Surface Flow) 3

Planting Area

Pea Gravel Layer

Plant Stabilization Filter
Media Bed
—

Capillary Wicks

Filtered Stormwater
Qutlet
Water Reservoir

AQUA-PONIC W

Figure 1. Diagram of Aqua-Ponic™ Biofiltration System.

The sump serves as a water reservoir for the vegetation during quiescent periods. A series of wicks are
suspended from the base of the plant stabilization bed via rubber grommets (eyelets). The wicks extend
downward to near the base of the sump. Using capillary action, water is wicked up to the plant
stabilization filter bed which serves to provide a sustainable supply of water and any soluble nutrients and
metals not trapped in the filter bed during a runoff event. Treated water in excess of the sump storage
volume exits the system via the outlet opening just below the base of the filter bed.

Each Aqua-Ponic™ unit is constructed of lightweight and durable Polymer Coated Steel (PCS) to provide
long term operational and structural functionality. Aqua-Ponic™ units are shipped with the inclusion of
any perforated sheets and the capillary wicks in place according to the model size. The plant stabilization
filter media is shipped simultaneously in separate containers. For aesthetic reasons it is the responsibility
of others to choose either the pea gravel or any recycled glass landscaping stone for the top bed layer. It is
also the responsibility of others to specify, acquire and plant the vegetation. AquaShield™ does not
specify the plants for Aqua-Ponic™ systems but can assist where warranted.

INSPECTION & MAINTENANCE

Maintenance frequency for the Aqua-Ponic™ will ultimately be determined by site-specific pollutant
loading conditions. Inspections of the, plants, top gravel layer and the upper portion of the plant
stabilization filter media can be accomplished from the surface without special tools. AquaShield™
recommends periodic inspections following installation to determine a site-specific maintenance cycle to
ensure functionality of the media and the vegetation.

Page 3 of 6
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We recommend that periodic system inspections be performed to determine the pollutant and trash
loading characteristics. In general, quarterly inspections should be performed during the first year of
operation to better anticipate maintenance frequency in the first year and subsequent years of operation.

An Aqua-Ponic™ maintenance event should first determine any obvious signs of degradation,
displacement, sediment or trash accumulation, or oil in the upper layers of the unit. The top gravel layer
should be completely replaced and can be removed by shoveling or vacuuming. The top several inches of
the underlying plant stabilization filter media may be replaced at the same time if warranted. Care should
be taken not to damage the plants or disturb rootballs during limited media replacement. Care should also
be taken when replacing a plant to avoid disturbing remaining plants.

Depending on site conditions, it may be necessary to remove all the media and all the plants and
completely replace these components of the system. It is recommended that the wicks be replaced if a
system is fully replaced with stabilization media and plants.

Sediment can accumulate in the base of the water supply sump over a period of time. After
removing the pea gravel layer, the plants and the plant stabilization filter media bed, the
perforated metal plate should be removed to access the water supply sump from the surface for
the purpose of vacuuming water and any accumulated sediment. The wicking ropes should also be
replaced at this time. The perforated metal plate with the new wicking ropes should be set in place
prior to installing the plant stabilization filter media on top of the plate.

AquaShield™ can provide the plant stabilization filter media, wicks and any associated grommets.
Although unlikely, the supporting stainless-steel plate can also be supplied by AquaShield™ if its
replacement is necessary. While we recommend that the pea gravel be replaced as warranted, it may be
feasible to wash the gravel during a maintenance event. However, in most cases it is more efficient to
replace the pea gravel or any landscaping glass to avoid disposal of water that was used to clean either of
those materials.

All 1&M activities can be performed from the surface without the need for AquaShield™ personnel to be
present. We recommend that all materials removed during the maintenance process be handled and
disposed in accordance with all applicable federal, state and local guidelines. Depending on the influent
pollutant characteristics of the facility drainage area, it may be appropriate to perform Toxicity
Characteristics Leaching Procedure (TCLP) analyses on representative samples of the spent filter media
to ensure that the handling and disposition of materials complies with any applicable environmental
regulations and practices.

Attached is a two-page Aqua-Ponic™ [&M Log to document service provider(s), activities and
scheduling.

Next two pages include 1&M Logs
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AQUA-PONIC™ INSPECTION & MAINTENANCE LOG

MAINTENANCE COMPANY INFORMATION

Company Name:

Street Address:

City: State/Prov.: Zip/Postal Code:

Contact: Title:

Office Phone: Cell Phone:
ACTIVITY LOG

Date of Cleaning:

Time of Cleaning:  Start: End:

Date of Next Inspection:

Floatable debris present: Yes No Action taken:

Oil present: Yes No Action taken:

Filter Media Needs Replacement: ~ Yes No

Structural damage: Yes No  Where:

Clogging: Yes No Describe:

Additional Comments and/or Actions to be Taken Time Frame

Page 5 of 6
© AquaShield™, Inc. 2020. All rights reserved.
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AQUA-PONIC W

Inspection & Maintenance Schedule Log

First Year Post-Construction

Date Installed/Activated:

Month
Activity 2 3 4 5 6 7 8 9 10 11 12
Inspect and Clean
X X X X
as needed

Inspect Bypass

and maintain as X X X X
needed
Clean System* X
Second and Subsequent Years Post-Construction
Month
Activity 2 3 4 5 6 7 8 9 10 11 12
Inspect and Clean
X
as needed

Inspect Bypass,

maintain as X
needed
Clean System X
Page 6 of 6
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Note: All corrective maintenance should be carried out by qualified personnel, and professional advice
should be sought when necessary. The following maintenance requirements are prepared before the
wall designer is selected. After wall designer is selected and wall design documents are prepared, the
following maintenance requirements to be reviewed and edited as necessary by the wall designer.
Regular communication with structure engineer (wall designer) and adherence to project-specific plans
is essential for effective maintenance and repairs.

MAINTENANCE REQUIREMENTS FOR GABION BASKET RETAINING WALLS

1. Routine Visual Inspections:

- Perform regular visual inspections, ideally on a quarterly basis.
- Look for signs of damage, bulging, or abnormalities in the structure.

- Check for any vegetation growth on the face of the wall.

2. Check for Impact Damage:

- Inspect individual gabion baskets for minor impact damage.

- Ensure that broken or damaged components are identified.

3. Verify Fencing Around Basin(if installed):

- If fencing is present at the top of the wall, inspect its condition.

- Ensure that the fencing remains adequate for fall prevention.

4. Address Water Issues:

- Examine the wall for any evidence of water infiltration through the face.

- Investigate and resolve the source of excessive water if detected.
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CORRECTIVE MAINTENANCE FOR GABION BASKET RETAINING WALLS

1. Local Minor Impact Damage:

- For individual split, broken, or damaged cage components:
- Locally repair or replace damaged components without affecting the overall structural capacity.

- Seek advice from structural engineer (wall designer) for extensive damage affecting multiple
components.

2. Major Collision Damage:

- In case of significant damage from collisions:
- Rebuild affected areas with localized support.

- Consult with structural engineer (wall designer) for guidance on the repair process.

3. Settlement:

- Address settling issues by monitoring and taking appropriate action:

- Minor settlements due to compaction are expected.

- Seek professional (wall designer) advice for significant settlements that may impact the structural
integrity.

4. Vegetation:

- Remove any vegetation growing out of the wall or cages to prevent potential damage.

5. Water Infiltration:

- Investigate and address the source of water if it is coming through the face of the wall.

- Ensure proper drainage to prevent water-related issues.

6. Fence Around Basin (Falling from Height):

- Maintain and inspect fencing regularly to address the risk of falling from height.

- Replace fencing as needed to ensure continuous fall prevention.
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IV Red Valve Oetobor 2025

TidefieX™ Series TF-1/ Series TF-2 Check Valves
Installation, Operation and Maintenance Manual

The revolutionary design of the all-rubber Tideflex® Check Valve
provides reliable backflow protection. This unique duck bill design
eliminates costly back-flow from oceans, rivers or storm water and
is the ideal valve for effluent diffuser systems.

Tideflex® Valves seal on entrapped solids and debris without
jamming. Unlike traditional flap gates there are no hinged gates to
hang open and no warping or freezing. It's virtually maintenance-
free.

The Tideflex® Check Valve is available in a wide variety of
TF-1 elastomers and is designed to meet your exact flow
specifications.

TF-2

Only certain valves have NSF/ANSI/CAN 61 Certification.

Contact Red Valve with the valve’s part number and serial number that are embedded in the rubber

Certified to to confirm.
NSF/ANSI/CAN 61

IMPORTANT

Please take a moment to review this manual. Before performing any maintenance on the valve be sure the pipeline has been de-pressurized.
The improper installation or use of this product may result in personal injury, product failure, or reduced product life. Tideflex® can accept NO
liability resulting from the improper use or installation of this product. If you have any questions or problems, please call the customer service
department at (412) 279-0044. We appreciate your comments. Thank you for choosing Tideflex®.
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GENERAL DESCRIPTION OPERATION

The Tideflex® Check Valve is an all-elastomer, one-piece check valve. Tideflex® Check Valves are custom made products intended for a specific

Terms used in this IOM to refer to various parts of the valve are application and have been designed to respond to criteria unique to that

described below. purpose, such as line pressure, minimum and maximum back pressure

1. Cuff - the cuffis designed with a full round bore and slips over the and chemical compatibility. Should the conditions for which the valve has
end of the pipe. been designed be altered or change in any way, it could affect the normal

Saddle - The saddle is the middle part of the valve, tapering from operation of the valve.

the round cuff to the flat bill. The saddle directs the flow to the bill, Tideflex® Check Valves work on backpressure exerted on the bill area to seal
and is flexible to sustain increased flow conditions. the valve. The bill may appear to be slightly open when installed. This slight
Bill - the bill is the discharge end of the valve. The bill flexes to opening does not affect the operation of the valve, as the valve depends on
allow flow to discharge, yet is stiff enough to prevent the valve backpressure to seal.

from opening without line pressure.

Backpressure, the pressure created on the exterior of the valve
by reverse flow or submersion, will seal the lips of the bill tightly
together, preventing backflow into the valve.

Clamps - The clamps are tightened around the cuff after the cuff
has been slipped over the end of the discharge pipe. These clamps
are normally furnished by Red Valve. Hose clamps are supplied

for valves up to 12". Valves 14" and up are supplied with fabricated
clamps. 14"-20" are supplied with one set, 20"-54" are supplied
with two sets and sizes 60" and up are supplied with three sets.

Lifting clevis - lifting clevis is attached to the bill of the check valve
for valves 36" and up. This clevis is used during

installation to assist in liting the valve, and may be used to attach
a line to the hill to help support the valve after

installation.

Clamps Lifting
Clevis

Lifting
Eyebolt Reverse Pressure Seals Valve
The valve shall be installed with the bill in the vertical
Cuff Saddle Bill position.
NEVER... DO... DO... DO...
Cut or modify Use a soapy water solution to slide Keep valve on pallet until Tighten clamp
check valve. check valve on pipe. ready to install. bolts evenly.
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STORAGE

Tideflex® Check Valves should be stored in a cool, dry location on
original shipping pallet with the bill facing upward, not on its side
(see Figure 2). Do not drop, bend or twist check valve, or damage
may occur.

1. Store valve in a cool, clean, dry location.

2. Avoid exposure to light, electric motors, dirt or chemicals. Re-
silient check valves are subject to deterioration when exposed
to ozones and non-compatible chemicals. Ozone especially
causes age hardening of the elastomer.

3. Store Installation Operation Manual with product so it will be
readily available for installation.

4. Do not remove wooden brace or metal shipping ring (36"+) until
valve is installed.

Figure 2

NEVER STORE HORIZONTALLY

INSTALLATION INSTRUCTIONS TIDEFLEX® CHECK VALVES

1. INSPECTION OF CHECK VALVE

Check the inside diameter of the cuff of the Tideflex® Check Valve to
compare it to the O.D. of the outfall pipe. Inspect the outfall pipe for
sharp or damaged areas. The pipeline should be in a smooth condition
to prevent cutting the rubber check valve. Lifting clevis and lifting eye
bolts are provided only for sizes 36" and over.

Imperfections on the inside of the cuff area can be filled with a silicone
sealant prior to installing the valve on the pipe. This will ensure a seal
in the cuff area after clamps are tightened.

61

2. INSPECTION OF THE PIPE

Check the outside diameter of the pipe to determine if it matches
the 1.D. of the cuff of the Tideflex® Check Valve. The cuff of

the check valve is usually made slightly larger to permit ease of
installation.




3. CLEARANCE 4A. TIDEFLEX® WITH CURVED BILL INSTALLATION IN CURRENT
Make certain that sufficient ground clearance exists below the valve, at For Tideflex® fabricated with a curved bill, the valve should be installed so the

least 10% of the valve diameter (i.e. 6" for a 60" valve). bill points in the direction of the current, not facing the current which may cause
the bill to be forced open.
M T ——
SR
ol N . - _
qu View Correct
Bpraaery Current
S @
Ground Clearance 1 ld‘p View Incorrect
) e
I ‘ ‘
IMPORTANT Ll

4B. FITTING TIDEFLEX® ON PIPE

A. To facilitate the insertion of the pipe into the Tideflex® Check Valve, it
might be necessary to grind a bevel on the inside cuff diameter.

B. Sometimes it is necessary to grind the inside of the cuff or add gasket

5. REMOVING THE VALVE FROM PALLET OR CRATING

A lifting clevis is provided at the top end of the Tideflex® Check material to the O.D. of the pipe to properly fit the Tideflex® Check Valve.
Valve. Lifting eye bolts are provided on the clamps. _ .
Remove the cuff retainer shipping ring or wooden brace located Tideflex

inside the cuff of the valve. The valve should be lifted from the pallet
using both the clevis and the lifting eye bolts. X
Outfall Pipe

6. LIFTING THE VALVE

Do not discard the metal clamps holding the valve onto the pallet. THESE
CLAMPS ARE NEEDED to install the Tideflex® Check Valve. In lifting the
Tideflex® Check Valve from the pallet, keep the bill end of the Tideflex®
higher than the cuff for ease of installation.
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7. POSITIONING THE VALVE
Apply a soap/water solution to the outside of the pipe in which the
check valve is being installed on, to ease installation.

TF-2

With the bill end of the Tideflex® lifted higher than the cuff end start to fit cuff

on the outfall line. The Tideflex® Check Valve should fit snugly against the
outfall pipe, leaving no gap.

TF-1

Flat portion of the valve to be at the bottom of the pipe. Flare to be at the
top.

After the unit is securely pegged into position, proceed to install and
tighten the first clamp. A mild lubricant may be applied to the I.D. of the
clamp to prevent a brake shoe effect when tightening down the clamps.

9. POSITIONING FOR TWO CLAMPS

Install the second clamp on the cuff of the Tideflex®. Rotating the clamp
90° in relation to the first clamp will ensure even pressure around the
valve and pipe, thus increasing the effectiveness of the clamps.

If a greater distance between the angles of the clamps is required to
provide more range for tightening the bolts, especially if angles are

bottoming out, gasket material can be wrapped around the O.D. of the cuff

as shown.

—

@np Angles

Cuff O.D.

Gasket Material
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8. SEAT TIDEFLEX® ON PIPE

The Tideflex® Check Valve should fit snugly against the outfall pipe,
leaving no gap. If possible, inspect installation from the inlet end of the
Tideflex® Check Valve to insure that the check valve cuff fits snugly

on the pipe. Do not allow a gap between the cuff and the end face of
the outfall pipe. A gap will create an imbalance which will not provide
proper support for the Tideflex® Check Valve. For more information,
see troubleshooting.

Tideflex®

Outfall Pipe T

Snug Fit

Tideflex®

Outfall Pipe T
Gap

10. POSITIONING FOR THREE CLAMPS

After the unit is securely pegged into position, proceed to install and
tighten the first clamp. A mild lubricant may be applied to the I.D. of the
clamp to prevent a brake shoe effect when tightening

down clamps.

Install the second and third clamps on the cuff of the Tideflex®. Rotating
the first and second clamps 60° and 120°, respectively, in relation to
the first clamp will ensure even pressure around the valve and pipe,
thus increasing the effectiveness of the clamps.




11. POSITIONING BLANK HOLES IN CLAMPS 12. TACK WELDING HOLDING BOLTS TO CLAMPS

Tighten all clamps and bolts once all components have been posi- Once clamps are secure use a standard steel drill bit and drill holes through
tioned properly. Pre-drilled holes are drilled in each clamp. These are the rubber cuff. Insert holding bolts through the cuff and secure opposite side
provided so as to secure the Tideflex® Check Valve with holding pins to with nut, if possible. Holding bolts should be stainless steel. Steel bolts can
the outfall pipe. This will secure the Tideflex® Check Valve to the pipe corrode and break off, causing the check valve to slip off the pipe. Holding
and assure a long, trouble-free service life. After tightening the clamps, bolts are not provided because of various widths of the outfall pipe.

the pre-drilled holes should be staggered. Holes are not drilled in the

rubber cuff of the Tideflex® at the factory since they would not line up to
the tightened clamps. Tideflex®

Outfall Pipe T

Snug Fit

Tideflex®

14. CORRUGATED PIPE AND SMOOTH WALL (PVC, HDPE)
PIPE INSTALLATION

For installation on corrugated pipe, it is recommended that the

corrugations be filled with hydraulic cement (or similar material)

that will provide a smooth O.D.

13. BOLTS TACK WELDED TO CLAMPS

After tightening, heads of holding bolts can be tack welded to the
clamps using small tacks. Certain installations will not permit installing
of nuts to bolts. In these situations, the tightness of the clamps and
tack weld of the bolts will assure good support. For smooth wall pipe, it is recommended that the valve be pinned.

Drill Hole Insert Tack

Through Holding Weld
Valve & Bolt & Bolt to
Pipe Fasten Clamp

Clamp
with Hole
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TROUBLESHOOTING

Valve will not fit to pipe:

+ Make certain that the inside cuff retainer ring has been removed prior to fit-
ting the valve to the pipe.

+ Verify that the valve has enough area to fit over the pipe.

« If the pipe can be removed, or if an adapter ring which bolts to the wall or
inside a vault is used, a crane or high-lift may be used to lower the valve onto
the ring with the valve turned on end and the bill facing up.

Valve will not close fully, or check flow in opposing direction:

* Possible obstruction in line. Inspect the valve for entrapped foreign
objects which may have lodged between the lips of the valve.

+ Valve may not be installed high enough to clear the ground under the bill.
Ensure that there is enough space between the bottom of the valve and the
ground in order to prevent contact of the two or debris
build-up.

+ Backpressure may not be sufficient to completely seal the valve.

+ The valve may not have been installed in a vertical position.

Valve will not stay on pipe:

+ Check all clamp bolts to assure that all bolts are tightened sufficiently.
+ Valve may not be fully seated onto outfall line.

+ Clamps are not rotated 90° from each other in order to provide
adequate holding power.

+ Valve cuff has a much larger I.D. in relation to pipe O.D.

+ Make sure holding pins are used on 42" and larger check valves in order to
prevent the valve from slipping off the line.

TF-2 Check Valves are designed to slide over a pipe stub. Too short of a pipe
stub may cause the check valve to slip off or cause the check valve to gap
open.

For valves up to 4", the pipe stub length "B" should be a minimum of 1/2"
longer than cuff depth "A".

B -~
6"-14" 1" longer ‘ ‘ ‘
16"-24" 2" longer E&
30"-60" 2 1/2" longer Stub
72" and up 3" longer
Bulkhead
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Hints to install large diameter check valves:

During the installation of the check valve, if force is needed to
seat the valve to the cuff stop on large diameter check valves,
the force required should be induced equally around the cuff of
the check valve, never at only the top, bottom or in the center.
The force required to push the check valve onto the pipe can

be placed on the bill but it should be distributed evenly over the
entire length of the bill. Failure to distribute the pressure equally
may cause improper performance of the check valve. Use a wide
angle iron or large wooden planks across the bill to distribute the
force equally.

Top
View

- Angle ron

) -— Ahgle Iron

-— Angle ren




MAINTENANCE

Line pressure should flush the valve clean of debris in most cases. Periodic
inspections for trapped debris should be conducted.

In vacation seashore areas quart size plastic bottles have a tendency to float
on top and not flush through except during a major storm.

Afeathered 1" x 4", 1-1/2" x 12", or suitable plank inserted into the bill of the
valve and turned 90° is a simple method of clearing the check valve of small
debris which may be trapped between the lips.

CAUTION: Sharp objects should not be used on the Tideflex® Check Valve,
as there is a chance of cutting the rubber and damaging the protective fabric
covering.

Any gouges in the cover wrap that occur should be sealed to safeguard
against ozone or chemical attack. This is best done with rubber cement or
a good brand of silicone or polyurethane rubber sealer made by the major
manufacturers.

IV Red Valve
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Limited Warranty

Red Valve Company (“Seller”) manufactured products, auxiliaries and parts thereof that we manufacture for a period of twenty-four (24) months from
date of shipment from Seller’s factory, are warranted to the original purchaser only against defective workmanship and material, but only if properly
stored, installed, operated, and serviced in accordance with Seller's recommendations and instructions.

For items proven to be defective within the warranty period, your exclusive remedy under this limited warranty is repair or replacement of the defective
item, at Seller’s option, FCA Incoterms 2020 Seller’s facility with removal, transportation, and installation at your cost.

Products or parts manufactured by others but furnished by Seller are not covered by this limited warranty. Seller may provide repair or replacement
for other’s products or parts only to the extent provided in and honored by the original manufacturer’s warranty to Seller, in each case subject to the
limitations contained in the original manufacturer’s warranty.

No claim for transportation, labor, or special or consequential damages or any other loss, cost or damage is being provided in this limited warranty.
You shall be solely responsible for determining suitability for use and in no event shall Seller be liable in this respect.

This limited warranty does not warrant that any Seller product or part is resistant to corrosion, erosion, abrasion or other sources of failure, nor does
Seller warrant a minimum length of service.

Your failure to give written notice to us of any alleged defect under this warranty within twenty (20) days of its discovery, or attempts by someone other
than Seller or its authorized representatives to remedy the alleged defects therein, or failure to return product or parts for repair or replacement as
herein provided, or failure to store, install, or operate said products and parts according to the recommendations and instructions furnished by Seller
shall be a waiver by you of all rights under this limited warranty.

This limited warranty is voided by any misuse, modification, abuse or alteration of Seller’'s product or part, accident, fire, flood or other Act of God, or
your failure to pay entire contract price when due.

The foregoing limited warranty shall be null and void if, after shipment from our factory, the item is modified in any way or a component of another
manufacturer, such as but not limited to; an actuator is attached to the item by anyone other than a Seller factory authorized service personnel.

All orders accepted shall be deemed accepted subject to this limited warranty, which shall be exclusive of any other or previous warranty, and this
shall be the only effective guarantee or warranty binding on Seller, despite anything to the contrary contained in the purchase order or represented by
any agent or employee of Seller in writing or otherwise, notwithstanding, including but not limited to implied warranties.

THE FOREGOING REPAIR AND REPLACEMENT LIMITED WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, OBLIGATIONS AND
LIABILITIES, INCLUDING, BUT NOT LIMITED TO, ALL WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE OR OF MERCHANTABILITY
OR OTHERWISE, EXPRESSED OR IMPLIED IN FACT OR BY LAW, AND STATE SELLER’S ENTIRE AND EXCLUSIVE LIABILITY AND YOUR
EXCLUSIVE REMEDY FOR ANY CLAIM IN CONNECTION WITH THE SALE AND FURNISHING OF SERVICES, GOODS OR PARTS, THEIR
DESIGN, SUITABILITY FOR USE, INSTALLATION OR OPERATIONS. NEITHER ANY PERFORMANCE OR OTHER CONDUCT, NOR ANY ORAL OR
WRITTEN INFORMATION, STATEMENT, OR ADVICE PREPARED BY SELLER OR ANY OF OUR EMPLOYEES OR AGENTS WILL CREATE A
WARRANTY, OR IN ANY WAY INCREASE THE SCOPE OR DURATION OF THIE LIMITED WARRANTY.

Limitation of Liability

IN NO EVENT SHALL SELLER BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, PUNITIVE, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, DAMAGE TO OR LOSS OF OTHER PROPERTY OR EQUIPMENT, BUSINESS INTERUPTION, COST OF
SUBSTITUTE PRODUCTS, LOSS OF TIME, LOSS PROFITS OR REVENUE, COST OF CAPITAL, LOSS OF USE, OR DIMINUTION IN VALUE)
WHATSOEVER, AND SELLER’S LIABILITY, UNDER NO CIRCUMSTANCES, WILL EXCEED THE CONTRACT PRICE FOR THE GOODS AND/OR
SERVICES FOR WHICH LIABILITY IS CLAIMED. ANY ACTION FOR BREACH OF CONTRACT BY YOU, OTHER THAN RIGHTS RESPECTING OUR
LIMITED WARRANTY DESCRIBED ABOVE, MUST BE COMMENCED WITHIN 12 MONTHS AFTER THE DATE OF SALE.

Sales and Service

For information about our worldwide locations, approvals, certifications and local representative:
Web site: RedValve.com E-Mail: support@redvalve.com

IV Red Valve

750 Holiday Drive, Suite 400, Pittsburgh, PA 15220 + Phone: 412-279-0044

Red Valve Company reserves the right to incorporate our latest design and material changes without notice or obligation.
Design features, materials of construction and dimensional data, as described in this manual, are provided for your information only
and should not be relied upon unless confirmed in writing by Red Valve Company. Certified drawings are available upon request.

February 2023
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I G Y 2. WHERE FILL MATERIAL IS PROPOSED WITHIN THE BASIN COMPACTION MAY BE REQUIRED AND SHALL BE CARRIED OUT INJj CAD !-D.: P-CIVL-GDUL
‘ 9 =, Lﬂ] - ACCORDANCE WITH THE FOLLOWING REQUIREMENTS:
/ ) ] | e . o # N\ | | e A. COMPACTION OF FILL SHALL BE CARRIED OUT UNDER THE OBSERVATION OF A PROFESSIONAL ENGINEER WITH PROJECT:
| : ; \ oy—r—" N \ EXPERTISE IN THE GEOTECHNICAL FIELD, AND AS INDICATED ON THE APPROVED ENGINEERING DESIGN.
- - I I S ( \ / P B. BASED UPON A FINAL REVIEW OF COMPACTION TESTING RESULTS, A PROFESSIONAL ENGINEER, WITH EXPERTISE IN PRELIMINARY |
o . N, ¢ \ { t \ THE GEOTECHNICAL FIELD, WILL DETERMINE THAT COMPACTION OF THE FILL HAS BEEN PERFORMED IN
;O S SUBSTANTIAL COMPLIANCE WITH THE TECHNICAL SPECIFICATIONS TO PREVENT EXCESSIVE SETTLEMENT OR FINAL SITE
- - . 44°32'00" SIGNIFICANT DIFFERENTIAL SETTLEMENT.
‘ ) C. FILL MATERIAL SHALL BE SPREAD AND COMPACTED IN LAYERS EIGHT (8) INCHES OR LESS IN THICKNESS. PLANS
D. COMPACTION MAY BE ACCOMPLISHED MANUALLY OR MECHANICALLY, BY TAMPING OR ROLLING, OR BY DRIVING

OVER THE FILLED AREA IN A CONTROLLED PATTERN USING TRACKED OR RUBBER-TIRED VEHICLES. COMPACTION OF

5LOCK 7507 COHESIONLESS SOILS MAY ALSO BE ACCOMPLISHED BY PUDDLING. FOR
E. THE LEVEL OF COMPACTION IS TO BE VERIFIED BY AN INDEPENDENT TESTING FIRM UNDER CONTRACT TO THE
Lor 4 OWNER. THE OWNER WILL PAY THE COST OF INITIAL TESTING. AREAS THAT DO NOT MEET THE COMPACTION FULL GOSPEL NY
REQUIREMENTS MUST BE REWORKED IN ORDER TO MEET THE DENSITY AND PERMEABILITY REQUIREMENTS. THESE
AREAS SHALL THEN TO BE RETESTED. ALL RE-TESTING, AS NECESSARY TO DEMONSTRATE COMPLIANCE WITH THE CHURCH ASSEMBLIES
- - - - DESIGN, WILL BE PERFORMED BY THE INDEPENDENT TESTING COMPANY UNDER CONTRACT WITH THE OWNER, WITH OF GOD DBA NJ
BLOCK 1501 THE COST OF SUCH RETESTING TO BE DEDUCTED FROM THE CONSTRUCTION CONTRACT PRICE.
F. WHEN HEAVY EXCAVATING EQUIPMENT IS OPERATED WITHIN THE EXCAVATION FOR THE PURPOSE OF PLACEMENT PROMISE CHURCH
LOT 12 \ OF COMPACTION OF THE FILL MATERIAL, THIS EQUIPMENT SHALL NOT BE DRIVEN DIRECTLY ON THE EXPOSED
N45°28'00"W » WQ/’% égpi{/ifm/w PROPOSED TWO-STORY BUILDING ADDITION \ ) BOTTOM OF THE INFILTRATIVE SURFACE. A MINIMUM OF ONE FOOT OF FILL MATERIAL SHALL BE MAINTAINED BELOW PROPOSED
BLOCK 1507 [ 107 58" 13130 SF ~ / THE VEHICLE TRACKS OR WHEELS AT ALL TIMES. SANCTUARY EXPANSION
LOT 13 e CHURCH-ASSEMBLIES OF GO0 OVERALL FOOTPRINT: 20,790 SF 5 3. AFTER ALL CONSTRUCTION ACTIVITIES AND REQUIRED FIELD TESTING HAVE BEEN COMPLETED ON THE DEVELOPMENT
2 SIOP g 250 SEATS L SITE, A RECORD OF CONSTRUCTION PLAN DEPICTING THE AS CONSTRUCTED INFILTRATION AREA, BASIN CONTOURS, 150 GRAND AVENUE
o : Nt : AND ELEVATIONS OF ALL STORMWATER MANAGEMENT MEASURES SHALL BE PREPARED BY A LICENSED PROFESSIONAL
WEL (7 R4 FFE 900 PROP BLDG CONNECTION N - -7 - . ) . N . N /7 . . ) . . o R o R LAND SURVEYOR. BOROUGH OF LEONIA
\ : = i B INV OUT 5.07 (12") A-150 BERGEN COUNTY, NEW JERSEY
el S . . INFILTRATIONIDETENTION BASIN PERMEABILITY TAX MAP: 15 | ﬁLzKééilO; | LOTS: 12,15
The N L AREA OF PHASE 2 | TESTING REQUIREMENTS (Rev. 1/2020)
: ‘ / IMPROVEMENTS
\ X \ AFTER THE INFILTRATION/ DETENTION BASIN SUBGRADE HAS BEEN ESTABLISHED AND AFTER THE FINISHED GRADE
* Lo HAS BEEN ESTABLISHED IN THE INFILTRATION/ DETENTION BASIN, POST- CONSTRUCTION FIELD PERMEABILITY TESTS
% 8 % N > SHALL BE CONDUCTED. THE FIELD PERMEABILITY TESTS SHALL BE CONDUCTED ACCORDING TO THE BOHLER LLG
| METHODOLOGIES PROVIDED IN THIS NOTE. PERMEABILITY TESTS SHALL BE CONDUCTED BY THE GEOTECHNICAL
\ Lo Y | I | A x E S s S NS S = a ENGINEER OF RECORD OR HIS REPRESENTATIVE WITHIN THE FOOTPRINT OF THE PROPOSED INFILTRATION/ 30 GARBER SQUARE
NN = T g ' I e RS NI NS RPNy IS c T DETENTION BASIN TO DETERMINE THE SUITABILITY OF THE IN-PLACE SOIL AT THE SITE. SOIL PERMEABILITY TESTS RIDGEWOOD, NJ 07450
P N EIL R L | X ‘: s ) LA . : : . : - SHALL BE CONDUCTED ON THE SUBSTRATUM TO BE LEFT IN PLACE BELOW THE BASIN WITHIN TWO FEET OF THE Phone: (551) 307-1400
el LOWEST ELEVATION OF THE BASIN BOTTOM. WHERE SOIL REPLACEMENT IS PROPOSED, THE PERMEABILITY TESTS
N s25°2800°E SHALL BE CONDUCTED WITHIN THE SOIL IMMEDIATELY BELOW THE DEPTH OF PROPOSED SOIL REPLACEMENT LAYER. www.BohlerEngineering.com
| LA N '\ A MINIMUM OF TWO (2) PERMEABILITY TESTS SHALL BE PERFORMED, AND THE SOIL PERMEABILITY RATE SHALL BE [l \CERT OF AUTHORIZATION NO. 24GA28161700 & VIH000122
t DETERMINED USING TEST METHODOLOGY AS PRESCRIBED IN N.J.A.C. 7:9A-6.2 (TUBE PERMEAMETER TEST), 6.5 (PIT
BAILING TEST) OR 6.6 (PIEZOMETER TEST). WHEN THE TUBE PERMEAMETER TEST IS USED, A MINIMUM OF TWO
m REPLICATE SAMPLES SHALL BE TAKEN AND TESTED. ALTERNATIVE PERMEABILITY TEST PROCEDURES MAY BE
BLOCK 1507 ACCEPTED BY THE APPROVING AUTHORITY PROVIDED THE TEST PROCEDURE ATTAINS SATURATION OF
LOT 77 m SURROUNDING SOILS, ACCOUNTS FOR HYDRAULIC HEAD EFFECTS ON INFILTRATION RATES, PROVIDES A B.S. CROWDER
PERMEABILITY RATE WITH UNITS EXPRESSED IN INCHES PER HOUR AND IS ACCOMPANIED BY A PUBLISHED SOURCE
REFERENCE. EXAMPLES OF SUITABLE SOURCES INCLUDE HYDROGEOLOGY, GEOTECHNICAL OR ENGINEERING TEXT

AND DESIGN MANUALS, PROCEEDINGS OF AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) SYMPOSIA, OR
PEER-REVIEW JOURNALS. NEITHER A SOIL PERMEABILITY CLASS RATING TEST, AS DESCRIBED IN N.J.A.C. 7:0A-6.3,
NOR A PERCOLATION TEST, AS DESCRIBED IN N.JA.C. 7:9A-6.4, ARE ACCEPTABLE TESTS FOR ESTABLISHING PROFESSIONAL ENGINEER
PERMEABILITY VALUES FOR THE PURPOSE OF COMPLYING WITH THIS NOTE.

NEW JERSEY LICENSE No. 52263

IF THE AVERAGE TEST RESULTS OF THE POST-DEVELOPMENT FIELD PERMEABILITY TESTS FAIL TO ACHIEVE THE PENNSYLVANIA LICENSE No. 086764
MINIMUM REQUIRED DESIGN PERMEABILITY RATES, THE STORMWATER INFILTRATION/ DETENTION BASIN BOTTOM NEW YORK LICENSE No. 100802
SOILS SHALL BE RENOVATED BY THE CONTRACTOR BY THE GEOTECHNICAL ENGINEER OF RECORD AND RE-TESTED
UNTIL SUCH MINIMUM REQUIRED DESIGN PERMEABILITY RATES ARE ACHIEVED.

CONTRACTOR TO NOTIFY THIS PLAN TO BE UTILIZED FOR SHEETTITLE:
\ R { ENGINEER OF RECORD OF ANY DRAINAGE AND UTILITIES
\ e .- UTILITY SERVICE LINE COVER PURPOSES ONLY. DRAINAGE
S45°2800°E IMPACTS DUE TO PROPOSED
o L = o
; R ~ \f — — . S - e - - - GRADING CUT REFER TO GENERAL NOTES AND AND UT’L’TY
= P LEGEND SHEET FOR ADDITIONAL PLAN
P ST PROPOSED INLETS TO BE NOTES, REFERENCES AND
P | FITTED WITH FLOGARDS SPECIFICATIONS. —

\\\ LOT 7 \\ % 5 75 o 30 C'501

PHASE 2: DRAINAGE AND UTILITY PLAN
SCALE: 1" =30'

SCALE: 1"=30'
ORG. DATE - 01/13/2025

RD



