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Meet Your Expert

» Certified Stormwater SCM Inspection & Maintenance Professional

« As AQUALIS’s marketing lead for education content, | turn complex
stormwater requirements into practical guidance for property teams;
authoring resources on U.S. sewer systems and seasonal flooding
readiness used by facility and portfolio managers. | also engage with
various industry networks across multiple states to deliver webinars and
outreach that strengthen flooding resilience and compliance.

« AQUALIS has over 20 years of experience in managing water
resources that can be applied to construction and post-construction
activities.

« With services ranging from comprehensive stormwater and lift station
management, CCTV underground pipe inspections, vactor and jetting
services and hydro excavation applications, the AQUALIS team is
expertly skilled to provide professional and holistic services to all
projects across the United States.

Presenter:
Carlie Utesch, Marketing
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Hello everyone.
Thank you
My name is carlie utesch, marketing 
A little about me: i am a certified scm maintenance & inspection professional- not an engineer 
As the marketing lead, i create educational content that turns complex stormwater requirements into practical guidance for property and facility teams. 
Disclaimer
If you are not familiar with aqualis, we are the industry leader in sustainable water compliance and management services. For over 20 years we have delivered stormwater, wastewater and water testing services to clients nationwide.
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Learning Objectives
N

Review responsibilities
implemented by the Clean Water
Act and recognize regulations
across the nation on the local,
regional and national levels.

S

<

Understand different stormwater
components that assist in
managing stormwater runoff on
impervious surfaces like parking
lots.

T e
T e
e

Assess real-life case studies
where property flooding impacted
businesses from poorly maintained
stormwater systems.

Evaluate the preventative
measures that can be taken to
ensure proper function of
stormwater assets to reduce
flooding and property damage.
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Today's learning objectives include reviewing responsibilities implemented by the clean water act and recognizing regulations across the nation on local, regional and national levels, 
understanding the different storm water components that assist in managing storm water runoff, 
we will assessw e case studies where poorly maintained storm water systems impacted businesses
and finally evaluate the preventative measures that can be taken to ensure proper function of storm water assets that reduce flooding and property damage. 
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Let’s get started so in our first section we're going to discuss the foundation for this presentation why stormwater management is so important. 
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Why is Stormwater Important?
N ¥
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In this illustration we have an average parking lot. If you follow the yellow lines, this is the natural flow of water. 
As it rains, the runoff drains across the lot to the storm grate which is connected to this retention pond. 
The pesticides, sediment, oils and trash flow into the pond as well. 
This pond then slowly deposits the stormwater into our ocean here. Which is why we need to mitigate the amount of runoff as well as what pollutants are in it. And we do that with stormwater control measures.

Without this SW system rain carries pollution into the lake directly
water is moved across impervious surfaces
urban development, maintaining and managing storm water runoff is an extreme concern because of the concentrated amount of impervious surfaces and developed infrastructure.
With more impervious surfaces, that means larger amounts of runoff that need to be directed somewhere to avoid flooding. 
So all that runoff or what we call storm water is funneled through to storm water control measures (scm) that manage water quality and water quantity. 
Without these systems sediment, trash, pesticides, car oil, and other pollutants is all swept up in storm water runoff and that's then directed down into local lakes and rivers oceans bays; any body of water and where communities and ecosystems drink and use this water for recreational purposes. 
If SW systems are not maintained properly people, animals, and communities can get sick. 
We implement stormwater systems protect wetlands, aquatic ecosystems, improve the quality of receiving water bodies, protect the public health, and also offer flood control. 








' Defining Our Terms

A Stormwater Best Management Practice (BMP) or Stormwater Control Measure (SCM) is a technique, measure or
structural control that is utilized to manage the quantity and improve the quality of stormwater runoff.” SCM’s are
designed to maintain or improve the pre-developed conditions for water quality and quantity downstream of a property.

Best Management Practice (BMP) — Stormwater Control Measure (SCM)
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 - For our purposes today SCMs + BMPs
treatment measures, techniques, or structural controls
manage quantity and improve the quality
quantity than quality and vice versa 
together as a system to manage runoff. 
Next slide different assets

All these types of properties utilize storm water assets to mitigate flooding and ensure property safety which reduces liability and ensures environmental stewardship



Bioretention/rain gardens
Sand filters
Constructed wetlands
Wet detention basin
Dry detention basin
Grassed Swale
Infiltration Basin
Permeable pavement
Level spreader
Proprietary systems /
manufactured BMPs

AQUALIS
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Types of SCMs
Work together in a system
Treatment train
first you need to understand the regulations in place.
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EPA REGULATIONS
N

« 2000 — Phase Il of the Clean Water Act

* Under the CWA, urban stormwater runoff is identified as a DS
contributor to water pollution in the US \A\‘E T47“

« EPA pushes these regulations down to the State and
Municipal levels to enforce

* Requires an NPDES (National Pollutant Discharge
Elimination System) Permit for any land disturbance of 1
acre or more

e MS4s must adhere to standard minimums to remain in
compliance

* Proper maintenance of SCMs fall under this law

» Expensive fines and negative publicity a consequence for
noncompliance

AQUALIS
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Start federal level- EPA & CWA
Drive state & local
NPDES or MS4- permits in place to assist in the regulation
municipal separate sewer system permit
Part of the requirements of MS4 permit include developing a stormwater program.
compel local property owners to maintain properly functioning storm water systems. 
State and local regulations vary extremely leading to program & regulation variations
These variations in local compliance programs can make it difficult for national property owners and organizations to implement universally compliant stormwater programs. 
financially responsible with daily fines.
Now that we have talked about the regulations- let’s talk about how SCMs help property owners comply. 
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Why Stormwater Control Measures (SCMs)?
N

SCMs are designed to control Quality and Quantity of post-construction
stormwater runoff

AQUALIS
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implemented to comply 
threshold of pollutants (Quality)
Mitigate flooding (Quantity) 
Different scms achieve different goals depending on what is needed. In some areas oils or grease may be more likely meaning a specific filtering scm is installed to capture that before it reaches streams. Or in an area with a large parking lot, a pond may be necessary to capture the runoff in a storm to reduce flooding.
 
Lets talk more about HOW
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Importance of Water Quality
N ¥

Stormwater systems can treat runoff that may be contaminated with pollutants that are collected from
impermeable surfaces

Impacts on living organisms, mosquitos, dissolved oxygen levels,
pH level

Weeds, algae blooms, dissolved oxygen levels

Trash/ Debris

Nutrients

Increases turbidity, carries nutrients, wildlife health, prevents

sunlight penetration Sediment

Toxic, long-lasting, aquatic deformities and mortality

[ } Bacteria
Toxic, long-lasting, bioaccumulation

Heavy Metals

Chemicals

SINVLINTIOd 40 S3dAlL
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Going into more detail about the importance of water quality, in many areas across the country stormwater flows directly into lakes and streams without treatment, meaning anything it collects along the way could end up in our waters. Here are some common pollutants. Many of these harm our natural ecosystems either by blocking sunlight, impacting dissolved oxygen levels, introducing toxins or changing the ph. These pollutants can be found everywhere in our daily lives from trash on the side of the road, pesticides or fertilizers, unstabilized dirt, leaking gas tanks, animal waste and sewage or paints and detergents. 
Untreated runoff will collect all of these so stormwater control measures are put in place to stop pollutants before they reach streams. We had an instance where a detention pond was very white and murky come to find out that there was painting occurring on the property when it rained recently that paint all washed into the pond so these are all things we want to try to control when we're talking about scms. 
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“ Importance of Water Quantity

Stormwater systems manage runoff caused by the development of impervious surfaces

Pooling in parking lots, flooding of private and public property,

. ; Flooding
increase in local waterway levels

Waterway

Destabilization of stream channels, damage to aquatic habitat Health

Groundwater

Prevents aquifer recharge, infiltration reduction Reduction

Erosion

Soil destabilization, sinkholes, migrating stream banks

Sewer

Overflows

44O0NNY 40 S1OVdINI
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now we're talking about water quantity and for today for this really our main focus. so we When we think of water quantity we think of flooding but what contributes that flooding? it's more than just heavy rain events and localized flooding- the impacts really do span much greater than that. 
Flooding: flood prevention our main objective for today. storm water assets help to mitigate flooding in parking lots, private and public property including roadways. this flooding impacts the quality of the water as well as we just mentioned in that last slide and when systems flood they don't function as designed, increasing the risk of contaminated water as a system isn't flowing or filtrating and treating the water. 
Waterway health: flooding impacts waterway health with destabilization of stream channels damages to aquatic habitats. 
Groundwater reduction: Large amounts of runoff prevent groundwater recharge which is the natural infiltration of water into soils. Recharge helps by slowly moving the water into the water table, naturally removing those pollutants. 
Erosion: Soil destabilization which can lead to a major public safety risk and also can impact stream banks. 
Sewer overflows: a common occurrence during flooding when backup pumps or systems fail to handle the amount of water. Which leads to untreated wastewater reaching local rivers and lakes that can make people and organisms sick. 
All of these impacts can be mitigated with proper stormwater management.








',.’kespon_sibilities of Property
~ Owners



Presenter Notes
Presentation Notes
so we've established the why when it comes to managing storm water but what are the responsibilities of property owners or those that assist owners in managing the properties. 


Property Owner Responsibilities
N ¥

Inspections

* Notice of Termination

* Annual inspections

* Regulated by the city
or municipality on
documentation and

submittal

» May require
certification by a
professional engineer
or other qualified
personnel

. O&M Agreements

Maintenance schedule
Inspection requirements
Frequency of
inspections (typically
yearly)

Easements or

covenants for
maintenance

Description of
maintenance activities

AQUALIS
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So there are two major facets to property owner responsibilities we're talking about. inspections and operations and maintenance plans (most commonly referred to as o &m agreements) 
Inspections: this includes notice of termination or preoccupancy inspections. 
These take place between the construction phase of the system and the operation of the site before ownership is transferred. Any 
maintenance or repair needs are documented for the general contractor to perform before the property owner becomes responsible. 
annual inspections ensure that a storm water system continues to function as designed and is in compliance with federal state and local regulations. 
Every facet of the system is examined and an 
action plan can be developed for any system that has been improperly maintained or requires rehabilitative or restorative repairs. An annual inspection 
report is typically submitted 
may require certification by professional engineer

O&M typically established during construction and on file
includes a maintenance schedule, inspection requirements, frequency of inspections, or maintenance and a description of maintenance like mowing, treating vegetation, debris and sediment removal, inlet and outlet cleaning. 
These are often very comprehensive. 
greatest tool 
Removes any mystery around understanding 
depending on the age of your system this can be found on file with your local municipality. 
AQUALIS can assist in implementing this document by establishing a maintenance plan that works best for you, your budget needs, and your system needs. 
If your property is not maintained or inspected, you could be at risk of your municipality issuing a violation.
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WHAT IS A NOTICE OF VIOLATION?
N

* Notices of Violation (NOV) is an official notification to inform a
non-compliant property owner/ manager of a violation in relation
to stormwater management

- Notice will detail when and where observed on the property

- May include fines and penalties
- Fines are outlined in the NOV documentation

- Ignorance of environmental laws is not an excuse for non-

compliance.
* Reminder of the basics of Stormwater Management

- Systems are designed to manage rainfall
- This system is agreed to and approved by a regulatory body

- Site or system should be inspected/ maintained at a minimum
annually or at the requisite frequency per the regulatory
agency or O&M agreement

CITY OF METROPOLIS
STORMWATER DEPARTMENT
Febmuary 19, 2014
Biz Box Incorporated
123 Falks 5t
Memopalis, WY 38718

FE. Detention Pond Maintenance:
Diear Property Manager,

An inspection wis made of your property at 123 Fake Street, Metrolpolis NY 38719 and it was
detenmined to be in vielstion of the City of Metropolis Stornmwater Ordinsnce section 27-612
reganding maintenance of stormmwater faclites. The City of Metropolis is reqguired to make
routing inspections of stormmwater facilities to idensify deficiencies. When ponds are not
maintained they may fail and adversely inpact downstresm properties and 'or waters of the State.

Oy inspector Sund the following deficiencies during inspection:

*  Chargrowih gf vesetaTon naar inlet pipe
»  Dighriz within pond
+  Fines growing on parmmeter fonce

A follow up inspection will be made in 30 days to re-inspect the faclity. If attempts to address
the muinsenance have not started within 30 days, the Ciry of Metropolis will procesd with
enfprcement. If you have any questions or feel there has been an error please call 555-555-
9312, Thank you for your cooperation i this matter,

Sincesely,

i

John Smith, Operations Management Supervisor
Water Fesources Department
Stormwater Management Division

AQUALIS
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official notification to inform a non-compliant property owner or manager of a violation in relation to improper storm water management. When 
regulations or o&m agreements are not being followed, a notice of violation, or notice for corrective action can be issued. This is a document that includes 
where and how 
This may include fines and penalties. 
deadline

Example

Ingorance is not an excuse
necessary to take action
More than fines- protecting your watershed
regulatory bodies don't want to issue fines. 
Responsibility environmental standards 
Work together- communicate
AQUALIS
the regulations are in place to ensure your system is working correctly, meaning it is capturing pollutants and reducing excess runoff. So keeping your property inspected and maintained so that it functions the way it was designed is the best way to stay compliant. It’s recommended those inspections happen on an annual basis or more frequently if your o&m recommends. Now that we understand the background of stormwater violations, let’s talk about why you may be issued one.
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Types of Notices of Violation
N

* During Construction —
 Failure to apply for NPDES permit coverage

 Failure to prepare and implement a Storm Water
Pollution Prevention Plan (SWPPP)

* Inadequate SWPPP or BMPs
» Exceedance of permit effluent limits

e After Construction —

 Failure to implement appropriate Stormwater
Control Measures (SCMs)

 Failure to maintain or repair SCMs
 Failure to conduct or document inspections
* lllegal dumping/ discharge

« lllicit connection (connecting a sanitary sewage
system into a stormwater system)

AQUALIS ; Trash Accumulation
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During construction v after
there are many factors and incidences that can warrant a notice a violation to be issued. 
standards for construction practices as there is a higher risk for pollution with unstabilized dirt and other potential vulnerabilities
developers failed to apply for proper permit coverage, or failed to implement a storm water pollution prevention plan which we prefer to as a Swip, or if there is an exceedance of permanent effluent limits. 

after construction or post construction violations may be issued because of a 
failure to implement appropriate storm water control measures, 
failure to maintain or repair scms, this is a big one especially with an established o and m agreement on file that lays out your responsibilities this can especially be brought to attention of the municipality when water is pooling or flooding in your parking lot or property. 
This is an easy way to identify that a system hasn't been maintained. the failure to conduct or document inspections: 
many times inspections are required annually at a minimum and kept on file with that regulatory body. illegal dumping and discharge and illicit connection. This means connecting to a sanitary sewer system into a storm water system. Now we understand the responsibilities, let's talk about how we can avoid NOVs.

















Mitigating Flooding with SCMs

Exploring Assets on Your Property
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Specifically, how we can mitigate flooding utilizing scms, what preventative maintenance protocols should be applied, and what deficiencies can end up causing flooding. We will review common SCMs that you can find on a property or in a parking lot, why they fail and how to avoid it
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Anatomy of a Parking Lot
N

c Catch Basin

e Permeable Pavement

e Retention Pond

°Underground Systems
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Let’s go back to the anatomy of a parking lot. When looking at the most common assets on a typical commercial or retail property we have catch basins. A catch basin a very common facet of any parking lot they collect run off to then distribute down into an underground system to feed back into the waterway. They are often referred to as the “first line of defense” as many have a grate to block large debris from continuing down the treatment train.
Another SCM is permeable pavement. This is concrete pavers or asphalt that's designed to infiltrate the water to absorb that runoff. Permeable pavement is an example of green stormwater infrastructure that is designed to treat water where it lands instead of conveying it elsewhere.
Retention pond is an scm that collects and retains water that is filtered from somewhere else. In this diagram, the pond is full of water but sometimes they are designed to only temporarily hold water, which we will talk about later. Finally, we will review underground systems. These can vary- some may just be a large vault that are used in cold climates as an alternative to a pond. And some may have what we would call proprietary filtration meaning they are engineered to remove pollutants. These systems work in harmony together to ensure the proper mitigation of water quantity and of course water quality. I said the term treatment train earlier which is another way of describing a stormwater system. The runoff will flow through multiple SCMs to be fully treated. If you have a backup or a clog at the inlet which is the entrance to the pond from the parking lot, your parking lot will flood. Or a blockage at the outlet where the water is feeding out to the community water source like a lake or river bay the water will back up to the catch basin back into the permeable payment and potentially your business. Understanding how that system works together can help in an emergency situation to find that root cause. I do want to note as well, each stormwater system is designed for the property based on projected runoff, daily operations and things like that. So you will rarely see two systems that are identical. Alright, lets go into more detail about why these assets might fail and how to prevent that from happening.














Catch Basins

Stormwater asset used to capture stormwater
runoff from impermeable surfaces

Various designs
- Curb inlet
- Drop inlet

Typically found in parking lots and along
roadways

Grates are used to capture large debris
- Runoff is then directed to a drainage pipe
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catch Basins, you may also call a storm drain, are a common storm water asset. it's designed to collect storm water runoff from non-permeable surfaces, which is just a surface water cannot flow through. Catch basins are a very effective storm water solution, these come in few different designs including drop inlets so that's that second photo from the bottom left curb inlet which is that middle photo and a catch Basin which is the second photo from the right. These systems take the flow of water underground through pipes eventually to a pond or Watershed. Naturally, sediment and debris settle to the bottom of the catch Basin. This accumulation can cause backups and flooding to the system as the drainage capacity is reduced. These are usually found in parking lots and roadways and normal wear and tear is expected as these systems are the first line of storm water defense in parking lots. Large trucks and vehicles are also usually driving over or parking on these drains as well, which can cause them to settle and sink like you can see in the second picture. In this picture specifically, you can see the cracks in the parking lot as things settle, but also two different squares around the drain from previous repairs, which is something to be mindful of. So excessive loads can cause settling but let’s go over other common deficiencies we see.
















When Catch Basins Fail

Common
Deficiencies

Brick and mortar
deterioration

Sinkholes
Sediment build-up

Ground separation
and cracking

———

Flooding

Sediment and trash
accumulation

Blockage further in
drain system

Heavy rainfall

-

Preventative
Maintenance

Visual inspection

Sediment
measurement

Trash and debris
removal

Documentation of
any deficiencies for
monitoring
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Settling is essentially brick and mortar deterioration. So inside or around the mortar of the Basin the concrete, mortar, or bricks slowly fail, releasing debris downstream but also leaving an opening for stormwater to bypass the grate through a small crack. Which overtime will lead to sinkholes. Sediment buildup: as we talked about earlier sediment collect at the bottom of the catch Basin. Debris like leaves, trash, gravel, mulch, etc. This then causes further blockage and backups. 
Ground separation and cracking around the catch Basin is a visual symptom from above ground, that these other deficiencies could be happening below. 
There’s nothing worse than flooding caused by trash accumulation which is such a simple. Blockage further in the drain system so thinking back at our illustration if there's a blockage crack or issue with the underground pipe that water could flood back up into that. Heavy rainfall so simple just as an overwhelming amount of rain can cause pooling but if water's not drawn down quickly that's when you know you have an issue. So, how do we prevent all of this? 
Regular maintenance. Simple visual inspections are a good place to start, identifying pooling or ground separation when it is minimal can save you thousands of dollars compared to when the sinkhole opens up or your building floods. During stormwater inspections and maintenance visits, a stormwater professional will be opening this grate to clear out debris but also take inventory of the structure to identify potential failures before they lead to sinkholes. 

A professional stormwater inspection will also include sediment measurement, so understanding how much debris is built up. For example, once the sediment accumulates more than 2 inches, could be more or less for your property, it’s time to clear it. 
Same with trash and debris. The whole point of the catch basin is to catch this before it flows downstream. So it is good that it accumulates, that means the assets is working- but you can’t let it build up to where runoff is blocked. 
A professional preventative maintenance visit is also going to include documentation. That way there is a paper trail of maintaining your stormwater control assets over time and the municipality can have proof you’ve been taking care of your site. Especially in cases where you may not have the budget to fix something immediately- documenting the issue can help you understand the priority of the repair.

In the event something small starts becoming a larger problem, we are now talking about corrective maintenance. 
Corrective maintenance is probably going to require specialized equipment but is intended to stop whatever deterioration is going on. An example of that equipment is an industrial vacuumation truck. This truck will vacuum out the debris and sludge in underground assets and store them in an internal tank for later disposal. A lot of these trucks also have jetting capabilities which is a high pressure water hose that can break up and dislodge stubborn debris. Underground CCTV pipe inspection so this can help to detect any further damages clogs and root cause analysis so if you have frequent flooding you can diagnose the problem instead of putting a Band-Aid on the issue. Extensive trash removal so the system has been neglected over time an extensive clean out would be necessary to repair to the structure. Rehabilitation or restorative repairs can also happen with full replacement eventually needed improvements are always being made to materials to extend the life cycle of these assets. If you compare a stormwater system to a car for example, maintenance and inspections are always expected but every now and then something could break and require a repair like a timing belt or shocks. Those things wear out but when they are replaced your car is back to normal. Eventually though, the car has run its course and it’s time to get a new car. This is the same for your stormwater system. Maintenance and inspections help you stay on top of the health of your system, but water is an unforgiving force and small things will happen. Stormwater infrastructure has a life expectancy of about 70 years but without maintenance or inspections, it will not last that long. Small repairs can help extend the life of the system but rehabilitations will happen.
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Permeable Pavement
N\

Paved surfaces that reduce runoff with

infiltration
- Porous asphalt
- Pervious concrete
- Interlocking pavers
- Plastic grid pavers

* Quality and quantity treatment

- Removes pollutants
- Infiltration to reduce quantity — draw down
dependent on manufacturer guidelines and

site conditions
» Beneficial in urban developments and retrofits

AQUALIS
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Permeable payment is an scm that consist of pavers that reduce runoff with infiltration. The great thing about permeable pavers is you don't need to sacrifice surface area as it can be used as an alternative to traditional pavement. There are many variations as well and some include aggregate materials that are used to help absorb the water and assist in groundwater recharge. And these not only help the water quantity but also with water quality. Typical options include porous asphalt, pervious concrete, interlock pavers, plastic grid pavers.
We're going to explore a case study later that includes some pavers and flooding that was due to inadequate maintenance. These assets provide quality and quantity treatment so they remove pollutants helps to assist with water quality infiltration to reduce quantity so that drawdown dependent on manufacturer guidelines and site conditions. With so many variations of permeable pavement following manufactured guidelines for preventive maintenance and corrective maintenance is necessary to ensure the longevity of these systems. These are beneficial in urban development and retrofits so where surface area is lacking it's a great solution for existing parking lots when maintained properly it's also a great solution to assist in mitigating flooding.








B
\ ' When Permeable Pavement Fails

Common Flooding Preventative
Deficiencies Maintenance

Visual inspection
Percolation testing

Routine industrial
vacuum

Spot aggregate
material
replacement

Maintenance
documentation and
record keeping
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In this picture, the permeable pavement is along the edges where the parking spots are and the center is normal pavement. So you can see in this bottom left corner, it almost looks dry, the water has seeped into the pavement, where the center is obviously wet. You can also see here in the middle where the area is sloped so the rain is being funneled that was to this swale area behind. So this lot is functioning as designed, but that’s not always the case.
Common deficiencies with permeable pavement: that aggregate material clogging when sediment settles into the material can cause a crusting that can lead to flooding and inadequate filtration that could cause pooling in specific areas. 
Plow or vehicle damages so common to these systems blades from snow plows can damage the assets so protective blades are needed on snowplows when cleaning these areas during the winter weather. 
Anti-icing pre-treatments like salt or sand should not be used on permeable payments as this erodes the aggregate material and will build up, clogging the filtration. 
When the pavers are clogged, it can lead to flooding. Sediment accumulation from sand, rocks, etc settling into the joints of the papers will cause backups and flooding when proper preventative maintenance is not followed. When these pavers are clogged, they are no longer permeable so they behave like normal impervious asphalt. 
Winter sanding leads to flooding as we said
Permeable pavement is designed to treat stormwater where it lands meaning is not designed as an overflow from other scms. The drawdown time is the amount of time for water to filtrate, will vary like all requirements but in general, permeable pavement shouldn’t be expected to filter runoff five times its surface area. Specific drawdown time depends on a lot of variables more than just surface area, but just to give you an idea of the capabilities. 
Heavy rainfall is another thing that might cause flooding.
We’ve talked about the importance of maintenance, but how do you maintain it? There are some visual signs to look out for like puddling or sediment accumulation. Trees hanging over the area can drop pollen, leaves or nuts that will also lead to clogging, so being aware of that. 
You can also perform a percolation test where you measure the drawdown area in a specific spot which will tell you if you are missing the mark. 
Routine industrial vacuum so using the high power vacuum, or a street sweeper to remove buildup of sediment. In some cases, the sweeper may clean too aggressively and you need to replace aggregate material by adding extra gravel or filter media over time. 
Maintenance documentation and recording especially important especially if there's a warranty that includes preventive maintenance and these different assets will include a full detail of what preventative maintenance is needed for these systems.
Corrective maintenance for permeable pavement is just  the larger scale of preventative. So a deeper clean or larger sections of replacing material, maybe even replacing pavers to get the system back to full functionality.
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Retention and Detention Ponds
N

* Pond function and design

» Retention Pond — designed to always hold a permanent volume of
water

» Detention Pond — designed to hold a temporary volume of water
during and immediately after a rain event

* Benefits of ponds
- Flood prevention and management
- Improves water quality
- Aesthetically pleasing
- Minimizes downstream erosion
- Part of a stormwater treatment train
- Runoff drained from catch basins or inlet

AQUALIS
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Retention and detention ponds are another common form of scms that you see on many types of properties. these systems are highly successful in treatment of water quality and quantity. Retention Ponds are designed to always hold a permanent volume of water and detention ponds are designed to hold a temporary volume of water during and immediately after rain events. Retention and detention ponds are typically found in urban and residential areas with large amounts of impervious services such as shopping centers, apartment complexes, parks and other large, paved areas. Stormwater ponds are designed to store storm water during High Water Events. This increases the overall flood storage of a system and reduces damages caused by flooding by retaining storm water long enough to reduce the peak flow Downstream. The water is diverted to a wet detention Pond by a network of underground pipes connecting storm drains to the pond. The Pond's natural processes then work to remove pollutants so the system allows for large amounts of water to enter the pond and the outlet then empties those controlled amounts of water to a downstream water body. Through our maintenance programs we monitor, provide inspections, and alert Property Owners to any deficiencies that impact these ponds.
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Common
Deficiencies

* Vegetation
overgrowth

* Nuisance vegetation
» Sinkholes
« Erosion

Flooding

« Sediment
accumulation

 Trash accumulation

» Debris or clogs in
outlet structures

* Failure to maintain
structures

» Collapsed pipes

» Blockage in pond
backing up to catch
basins

Heavy rainfall

Preventative
Maintenance

* Vegetation
management

*  Monitor sediment in
forebay or basin

* Remove trash and
debris

* Monitor water levels
after rain storms for
proper drainage

» Assess animal
activity
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 Common deficiencies found in storm water ponds like vegetation overgrowth this is very common sign of neglect. Excessive overgrowth hinders the pond from proper function. Mature root systems impact slope, vegetation can also encourage mosquito habitats and can be ultimately unsafe as sight lines are impacted and is a common note for notices of violations. 
Nuisance vegetation can quickly take over impacting the natural infiltration and pollutant removal processes. 
Sink holes are common when underground piping leading to the pond is damaged causing a depression on the surface that eventually opens to a sinkhole. again so important and to have these addressed immediately. Sinkholes are extremely dangerous. 
Erosion: if water bypasses system or parking lot is overflowing erosion can occur. When water is displaced and moving over a slope rapidly erosion can compound. 
Flooding can occur due to sediment accumulation. In addition to mitigating flooding, another important function of storm water ponds is to capture and trap debris and sediment. When sediment builds up it can impact the quality of the water and cause blockages to the outlet. 
Trash accumulation, so sometimes ponds include trash racks to further decrease the accumulation of trash downstream. Collecting the trash at the inlet and near the outlet to help decrease trash that can clog or reach the local waterways is really important to help prevent that flooding.
Similarly debris or clogs in the outlet structure. Trash, sediment and debris are all contributing factors here. 
Failure to maintain structures when ponds are neglected. Water levels will rise past the design levels which can then result in notices of violation and flooding. 
Collapsed pipes: underground structures feed into the ponds and if they collapse backups are going to occur. Likely in the pond and then all the way back up your treatment train whether it's the catch basin or bioswales.
heavy rainfall: drawdown not occurring at the rate it's supposed to. It's important to watch that draw down especially after big rain events, to anticipate flooding.
preventative maintenance. We just talked about how that vegetation can get out of hand quickly. Routine mowing, trimming, and removal of nuisance vegetation is important here. 
Monitoring sediment the forebay or basin 
removing that trash and debris. 
Monitoring water levels after rainstorms for proper drainage. 
Assess animal activity so beavers really love to make homes in these ponds they create dams that then can cause flooding and backups prohibiting the function of the design of the pond. 
Corrective maintenance for ponds are again, extreme versions of preventative maintenance. Excessive vegetation removal, slope stability to reduce or repair erosion, clogged or damage pipes so sometimes extensive repairs if major excavation is needed, cctv underground inspections so cost-efficient way to find root causes issues to treat the issue at the source.
Also ponds are often intended to allow sediment to settle, so eventually the basin may need to be dredged to restore the full capacity













Underground Systems

* Pipes, vaults, weir boxes, used to move water or store water for
further treatment of stormwater runoff

- Large piped systems slow down and hold stormwater
runoff, commonly paired with proprietary devices

- Underground SCMs filter, settle out and separate
stormwater pollutants that may be present

 Installed beneath parking lots, streets and open spaces
» Proprietary devices used to treat water quality and quantity

« Optimize property usage
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So engineered underground scms offer flood control, reduced erosion, and groundwater recharge by slowly moving stormwater runoff to areas with densely impervious surfaces. This solution can move water to slowly reintroduce to the watershed. Large pipe systems help slow down and hold storm water runoff commonly paired with proprietary devices that treat water quality. Underground assets assist in the removal of hydrocarbons, phosphorus, and other heavy metals when coupled with proprietary devices. These are typically installed in parking lots, streets, and open spaces. Proprietary devices are used in conjunction with underground scms in the form of filters or cartridges to further remove pollutants through different kinds of processes. And underground systems maximize the space below ground to minimize the impacts to land above ground. They are commonly found in colder climates where above ground storage would freeze.







When Underground Systems Fail
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So what happens when they fail: so sinkholes like you can see in this picture here. water escapes pipe and flows around structures rather than through the pipes. 
This leads to eroding cavities that eventually collapse to form these sinkholes. 
Joint fractures where the pipe joins or connects is under pressure. this can easily cause damage that typically is only noticed once the issues is obvious above ground from a sinkhole or flooding. Overcompaction or weight can cause fractures as well that leas to erosions and surfacing sinkholes. 
Aging infrastructure and eroding corrugated metal pipes can fail leading to a shift in the surface above, causing depressions or sinkholes again. 
Blown out slopes, this is more related to the velocity of the water leaving the pipes. The angle of the pipes in very important as fast moving water can be dangerous, especially in extreme rain events.
When we're looking at flooding this goes back to improper maintenance. Failure to complete  annual inspections. 
Clogged drains, debris, trash, and sediment all settle and clog these systems that then back up into catch basins and onto your property. 
Water bypass: so when that water detours from the design and floods your parking lot above ground. 
Damaged pipes: similar to the above waters not reaching or moving through its intended path, backing up to cause above ground flooding. 
Sediment accumulation, trash and debris blockages all leading to flooding. 
Preventative maintenance what can we do to mitigate that flooding: sediment measurements so using a measuring tool to monitor sediment levels over time and anticipate maintenance frequency. Visual inspections. Removal of floatable trash and debris. Proprietary device inspection and cleaning- often involved vactor or confined space entry.
Corrective maintenance so vactor, jetting, cctv underground pipe inspections- standard non-invasive options for cleaning underground. 
Proprietary filter replacements: these can all vary in types and sizes and quantities as well so working with the storm water management team that understands those filters is really important. 
Repairs and rehabilitation: repairs to underground systems are usually costly and extensive so with aging infrastructure many systems installed 50 years ago that were never maintained are now reaching their life cycle so utilizing cctv underground inspections can assist in evaluating the health of the system in order to budget appropriately for repairs and replacements.
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Run-to-fail Method
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« Out of sight, out of mind mentality
- Tucked back behind buildings
- Hidden in parking lots
- Vegetated

* Lack of awareness of systems —

- Poorly maintained stormwater assets due to
turnover in positions

- Deficient knowledge of regulations

- Costly repairs required to get system back to
designed function

- Expensive fines enforced for failing compliance
measures

- Lacking proper budget allocation to maintenance
instead focusing on emergency response, rehab,
and repairs.
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Set it and forget it
Asset is hidden
Now you know- requires maintenance
Property mgnt turnover
The run to fail method so i mentioned this briefly run to fail is a common practice with these systems. If an asset is tucked behind buildings, or hidden in underground, you may have just been unaware of what you had. But now we know it's actually a system that requires maintenance. We find that due to lack awareness of these systems, they are poorly maintained. With property management turnover, new managers are unaware of those operations and maintenance agreements or the regulations in general. But not knowing how to maintain stormwater control measures will not excuse you from regulations. 
budgetary restrictions as a leading cause of failure. 
a professional assist w budget. 
Stormwater maintenance is recurring.
Vegetation grows, sediment accumulates- these are unavoidable, right, we mentioned earlier 
scms are designed to collect pollutants. 
Full rehabs are not ideal
expensive and disruptive
can be mitigated  
anticipated with regular maintenance.













Case Studies
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Okay- let’s get into examples of what we have talked about today.



®)
Case Study — Damaged Permeable Pavement
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Case Study
Mt. Dora, FL | Permeable Pavement Repair

Problem

- Improper drainage was documented during an
inspection visit

- Clogs and damages were noted throughout the
permeable pavement

- Exposed and broken sod grid was preventing proper
water flow
Solution
- Excavate and remove all damaged portions of the sod
grid
- Replace reinformed sod grid and super spots
- Reseed and restore pervious pavement function

AQUALIS
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This example is in florida so these were items noted during an inspection to the storm water facility. The property had multiple areas of permeable payment that had become clogged and damaged. You can see here, they were exposed and broken- the reinforced sod grid was visible throughout the pervious parking areas. Sod grid is a type of permeable system used for parking as an alternative to asphalt or concrete. It also provides support and traction for vehicles to park for people to walk on. But the damaged sod grid was preventing water from properly flowing through the storm water system. To repair these issues the damaged pervious pavement needed to be excavated and removed. You can see the site was in complete disarray was not functioning as intended sediment was accumulated and prohibiting any sort of infiltration. Also preventing parking
The solution included excavating and removing all damaged portions of the grid and sediment. restoring and replacing the grid and then finally restoring the aggregate material. The photos here on the bottom are mid project but these grids are then filled with media on site to encourage that infiltration.
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Case Study — Be a Good Neighbor
N

Case Study

Dallas, TX | Catch Basin Maintenance

Problem
- Site was reported to drain slowly after rain events

- Inspection revealed the nearby catch basin collects
large amounts of trash

- Accumulation leads to drain clogging

Solution

- Determined a substantial amount of trash is carried
from the neighboring property into the catch basin

- Excavate and hand shovel the catch basin
- Stabilize eroded areas and regrade as needed

- Install silt fence to prevent large trash and debris from

traveling across property lines to minimize future
accumulation

AQUALIS
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So this location in texas was experiencing frequent flooding so aqualis was engaged to assist the client in looking into the cause of the routine flooding. The store reported that this area is always slow to drain after a rain event. After investigation, it was found that the nearby catch basin takes on a lot of trash and during those rain events the trash debris continually clogs the drain. In this specific instance, the trash was flowing from properties upstream. So continual maintenance on this site was not enough because the root of the problem was upstream. Aqualis restored the original property to ensure the stormwater was treated and contained as needed. To mitigate the excess sediment and trash, the team then also installed a silt fence to prevent large trash and debris from traveling across property lines. Sometimes even with proper maintenance and inspection the root cause is out of your hands right so it's important to be mindful of storm water consequences for your property and your neighbors. I do want to note as well- when it comes to regulations, the city can still fine you even if the problem starts somewhere else. Spreading education, and informing others of how to be good stewards of storm water management is essential to prevent flooding. Storm water runoff disregards property lines so work with your neighbors to ensure all compliance is met. Which in turn mitigates flooding and the impact to water quality for all. 
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How can aqualis help with with flooding on your property?
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“ AQUALIS: The Nationwide Leader in Sustainable Water Management Services

Sustainable Water Stormwater Management Hydro Excavation Lift Station Management Wastewater Management
Engineering - Maintenance . . - Preventative Maintenance - System Inspections
Industrial Vacuumation . .
- Flood Management - Above and Below . - Repairs - System Cleanings
- Integrated Site Design Ground and Jetting - Inspections - System Repairs
- SWMP Recertification and - Repair and Rehabilitation CCTV Pipe Inspection
SWMPMA Certification - Inspections . .
- Grant Assistance - Industrial Compliance Water Quality Testing
- Credits - Construction Emergency Response

- Consulting
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So we are the leading nationwide provider of stormwater and wastewater services. this includes preventative maintenance, corrective maintenance, retrofit, redesign, as well as emergency response. so we help protect SCMs, mitigate notices violation, diminish flood risk, and support your efforts in environmental stewardship. we service single site and multi-site organizations across the country. as a leader in stormwater management we're pleased to partner with and educate property owners on the importance of preventing maintenance and compliance so with our programs we help build help building owners and facility managers avoid costly violations reduce liability, improve system performance, and increase overall property safety. We are an organization that prides ourselves in safety, compliance, and education. If you are interested in a tailored educational class or any of the listed services, please reach out to me and I will be happy to coordinate with you.










Extensive Certifications For Expert Services

« CESSWI » Hazardous Materials Operations/OSHA Level Il
« CPESC » ISA Certified Arborist
« Commercial Aquatic Pesticide Applicator « AGC Safety Team Certification
» Clemson Post-Construction BMP Inspector  Bayfilter Certification
« Stormwater Erosion and Sedimentation Control » QOldcastle Perk Filter Certification
Inspéclztor _ _  ADS Certification
. %gggil?nglorlda Construction Stormwater . NASSCO-PACP
« Commercial Turf, Ornamental, Right of Way * MACP
Applicator - LACP Certifications (CCTV)
* FAA Certified Remote Pilot and Commercial - NADCA-ASCS Certification (HVAC)
Operétor _ . * NC Stormwater BMP Inspection and Maintenance
* Certified Muffin Monster Technician Certification
« Contech Certified Maintenance Provider * Michigan EGLE Storm Water Operator
« OSHA Permit-Required Confined Space Entry Certification
« OSHA 10 / 30 Hour * TN Permanent Stormwater Management

AQUALIS



Questions?

AQUALIS provides FREE
consultations, you can
request one today at

www.aqualisco.com

Follow us on LinkedIn to stay
up to date on the latest
stormwater news!

Call us at 855.236.1160 if you
are interested in partnering
with a seasoned water
resource professional for all
your lift station and
stormwater needs.
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http://www.aqualisco.com/
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