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Preface 

 
Throughout the years I have inspected thousands of foundations. I have 
witnessed foundation problems from minor cracks to total collapse. Most all 
foundation failure and symptoms of water penetration are caused by excessive 
lateral and hydrostatic pressure. Understanding these symptoms is necessary to 
evaluate a solution to water penetration problems. Often homeowners will call a 
Waterproofing Contractor to assess their water problem. This can lead to even 
more questions and leave the homeowner confused on what to do and who to 
choose to correct water penetration problems. While price is always a 
consideration, proper system design should be the most important element for 
homeowners to consider. This is why I decided to write this report; so any lay-
person can understand what to do and how to fix their water penetration problem. 
 
Uncontrolled water has the ability to cause significant damage to your home 
beyond the inconvenience caused from a wet basement. Your attention to 
keeping water away from your home by maintaining a proper Surface Water 
Management Plan will prove to be worth your time and effort. A proper Surface 
Water Management Plan assures that surface water (rain water, snow melt or 
sump discharge) is properly directed away from the home and off your property 
and does not become subsurface water that can adversely impact your home. 
The building grade plan for your home defines the approved Surface Water 
Management Plan for your lot and home. It is important to maintain the plan to 
keep water away from your home. 
 
My website has a wealth of information. For the novice I have step by step videos 
explaining system design. For the more discerning consumer, engineering data 
and product information is available for their consideration. Please take 
advantage of my experience and feel free to contact me if you have any 
questions.   
 
 
 
 
 
 
 



 
 

Settlement 

  

When backfill material is installed around the perimeter of your home, it settles 
and results in the soil sloping toward the foundation, which in turn causes water 
to drain toward your home, possibly leaking into the basement.  

  

Typically during construction the excavation for your basement extends 6 to 10 
feet beyond the foundation walls to allow the Builder to install foundation form 
work, Block walls, etc… and, if required by local code, install drainage tile and 
compacted crushed stone below the footing before the trench is backfilled. The 
backfill is not as compact as the dense surrounding virgin soils and backfill 
usually settles. This condition may trap water in the excavated area next to your 
foundation. 

 

  

Surface Water Management 

  

New Jersey Is Not A Desert. Average annual precipitation in New Jersey ranges from 
about 40 inches along the southeast coast to 51 inches in north-central parts of the state. 
Many areas average between 43 and 47 inches. (National Weather Service Statistics)  

  



 

 

1/4 inch of rainfall onto a typical 40’ x 110’ lot would produce about 700 gallons of 
water. Annually the 40 inches of rainfall on the roof of a 2000 sq. ft. home would 
produce over 112,000 Gallons of water which must be directed away from the 
foundation of the home. 

 

In addition you must consider the annual snow melt, plus your lawn and flower 
bed irrigation. To be sure, there is a lot of water affecting your foundation! 

  

How Much Water? 

  

It is the homeowners’ responsibility to minimize the amount of water being 
potentially trapped near the foundation. It is important to have a surface water 
management plan.  

  

Your plan should include the following: 

 Make sure downspout extensions are down or directed away from the 
foundation and clear of debris. This moves the roof water away from the 
excavated area of backfill. 

  

 Filling settlement areas in the excavated area with fill ensuring a positive 
slope away from the foundation. 10% is recommended. 



  

 Maintaining positive lot drainage. 

  

 

  

 Maintaining drainage swales as originally established. 
 Make sure downspout extensions are not clogged with debris. 
 Make sure sump pump discharge lines are installed at least 15 feet from 

backfill. 
 Make sure sump pump discharge pipe is not clogged. 
 Confirm the area under decks and stairs are filled and sloped away from  

     your home. 

 Properly design flower beds that are located next to the foundation wall. 
 Use caution when watering directly against the foundation wall and when 

using irrigation systems. 

  

It is necessary to properly fill depressions after the soil has settled. Begin by 
removing any wood or debris from the backfill trench and fill with compacted soil 
ensuring it slopes away from the foundation. A concrete apron is even better, as 
it will direct water away from the foundation without absorbing water. If your soil 
is loamy (filled with organic material that absorbs water), consider an apron as 
previously mentioned. 

  

 



 

Window Wells 

  

Window wells are installed to accommodate the designed grade elevation which 
ensures positive drainage around the home. Positive drainage is the first defense 
against basement leaks. If your home has window wells it is imperative that they 
be kept free of leaves and other debris which may interfere with the proper flow 
of water through the drain tile to the weeping tile system. Window wells should 
extend higher than the finished grade level a minimum of 6 inches. Ensure the 
finish yard grade around window wells are directing water away from the 
foundation. 

  

Eaves-trough / Gutters & Downspouts 

  

The purpose of eaves-troughing and downspouts is to channel the flow of water 
off the roof away from the foundation backfill area and into drainage swales 
which direct the water off the lot. Make sure the eaves-troughs / gutters are not 
clogged with leaves, paper or debris which can cause the eaves-trough to 
overflow into backfill area resulting in trapped water next to your foundation. If the 
downspout extension is not positioned to direct the water away from the home, 
water may collect adjacent to the foundation wall. Downspouts are a major 
source of water accumulation and should be positioned to drain into a flow well, 
drain trench with sub-surface drain tile, property line swale or toward the street or 
back lane, not towards the neighboring home. Downspout extensions should 
extend beyond the backfilled area (a minimum of 15 feet). Keep downspout 
extensions extended year round. Failure to properly extend downspouts allows 
water to collect in the soil adjacent to foundation walls increases the potential of 
water damage and unnecessary pressure behind the foundation walls.  A 
Pressure Relief System properly installed at the footing is designed to manage 
subsurface ground water. Not all Municipalities require Pressure Relief Systems 
to be installed to control the subsurface water. Requirements depend upon soil 
composition and underground water table. Pressure Relief Systems are not 
designed as a primary defense to control surface water but it assists with the 
removal of water at the base of the foundation especially during heavy prolonged 
rainfalls. 

 

  



Pressure Relief Systems reduce the hydrostatic and hydraulic forces exerted by 
water standing against the foundation walls. Pressure Relief Systems drain to 
sump well(s). Quality sump pumps regulate the water table below the slab floor 
and should discharge to a storm sewer. If discharge to storm sewers are not an 
option, sumo discharge should be installed are far from the foundation wall as 
possible and off the property. 

  

 

  

Drain Tile 

Sump System 

  

Some new homes constructed today employ a sump system consisting of 
properly designed drain tile trenching, filtering median designed exclusively for 
your soil type, aggregate designed for your soil type, weep holes, drain panel and 
a sump pump and well in the basement area to remove water that accumulates 
in the backfill and under the basement floor slab and the footing. Generally in 
residential construction, your Builder is responsible for bringing the lot to the 
required rough grade elevation. This meets developer requirements in 
accordance with an approved plot or grade plan. Sub surface water issues are 
generally not required in many jurisdictions. The plot or Grade Plan details the 
surface water drainage patterns and swales.  

In certain municipalities there is a requirement to obtain an approved lot grading 
certificate. This verifies that proper grading elevations and drainage patterns 
have been established. The final grade should be at least 6" below all wood 
surfaces. Your final step is a top soil application. 



  

 

Lot Grading 

Swales 

  

Swales are shallow depressions in the rough grade that are designed to direct 
surface water runoff away from the home. Swale drainage should be directed to 
the nearest street, lane, or storm water management lake and not to your 
neighbor’s yard or to the backfilled areas. Each lot must conform and drain its 
own surface water. Lot to lot drainage is not permitted. Swales are usually 
located along the side property lines and occasionally at the rear of the lot. 
Depending on the general slope of the lot, additional drainage swales may be 
required to reduce water penetration of your foundation walls. In winter when the 
water freezes, frost heaving occurs which will lift decks, driveways and sidewalks 
and may cause foundation problems. 

Sub-Soil Water Management 

  

 

Typical Interior Drain Tile System..  

  

As part of your regular maintenance program, check to ensure the sump pump is 
working properly at least every six months. If the pump is continuously running, 
the water 



being pumped out could be seeping back down against the foundation wall 
again, and is being re-circulated by the pump. Ensure there is proper surface 
grade at the sump discharge directing water away from the foundation area. The 
slope of a yard swale must be maintained to ensure water movement away from 
your foundation. Alteration of the swale could cause flooding of your lot 
increasing the potential of water damage to your home. Final landscaping must 
maintain the total surface water management plan. In the process of final 
landscaping do not alter the rough grade of the property. 

Typically, the rough grade is designed to allow for approximately 4 – 6 inches of 
topsoil and sod. Maintaining the functionality of the swale as designed is a 
necessity. It is not recommended to place flowerbeds immediately adjacent to the 
foundation as watering can overload the drainage system. Careful placement 
should be considered if flowerbeds are placed next to the foundation wall. 
Watering flower beds must be done with caution so as to minimize the 
hydrostatic and hydraulic pressure next to your foundation. Careful attention is 
required in the design, installation and maintenance of your irrigation system. 
The soil in the flower bed must slope away from the foundation wall to ensure 
positive water drainage. Maintain the surface drainage patterns yearly by filling 
depressions and settlement as they occur. (Refer to details described under the 
settlement section of this report.) 

  

Soil Types & Foundation Failure 

  

 



  

Your basement foundation is surrounded by soil. In New Jersey, there are 
hundreds of soil types ranging from highly expansive soils to nearly pure sand. 
The chemical reaction of your soil and foundation is also a factor when 
considering a water management solution. An example of this is soil that is highly 
acidic. Foundations are most always constructed of concrete products. 
Concrete’s main ingredient is lime. Lime is alkaline (very high in PH), while acidic 
soil is very low in PH.  

  

 

  

The reaction of acidic soil is to your concrete foundation or any concrete product 
poses a corrosion risk. This is evidenced by white powder (efflorescence) 
present on the surface of the wall or floor. In time, acidic soil can turn concrete 
block to mush below grade. Acidic soil can also turn mortar into sand.  

  

Expansive soils can also cause foundation failure. Expansive / Contracting soils 
(clay) can expand or contract up to six times its particle size (USDA). When clay 
is wet, it expands, pushing on the foundation wall. When clay dries out, clay 
contracts and can leave gaps between the backfill and the wall. This is equivalent 
to moving the wall back and forth, weakening the walls structural integrity. A soil 
analysis is imperative to evaluate the risks of your foundation problems. A proper 
soil analysis can also help a homeowner understand why certain plants or 
grasses are not growing properly. 

  



  

 

Inferior Pressure Relief Systems; A Temporary Solution 

  

 

  

Some Waterproofing Companies use a waterproofing design that is less than 
adequate. These systems use a box drain that is installed over the existing level 
footing. The box ledge design never addresses the hydrostatic pressure below 
the floor, not to mention there is no way to “Pitch” the drain tile towards the sump 
pump because the box gutter is installed over a level footing. The box ledge 
relies on the water pressure coming through the wall to drain.  

“Box Gutter” or “Cove” systems typically are 25% to 50% less expensive than a 
properly designed “Pressure Relief System”. Box Gutter or Cove systems are 
50% to 75% less work to install because these types of systems do not remove 
any soil below the slab floor (excluding the sump well). Debris removal is 
reduced to a minimum.  

To compare “Box Gutter” or “Cove” systems to a properly designed “Pressure 
Relief System”, consumers should calculate the amount of labor and materials 
required to better understand the differences between system design. To 
estimate your system costs, use the table provided below. 



  

Example: 25’ x 25’ Basement (100 lineal feet) of “perimeter” or “sub-soil walls” 

LEGEND: 

Cove  = Box Gutter or Cove System (Non Hydrostatic)           *Assumes excavation to bottom of footing 

PRS*  = Pressure Relief System (Hydrostatic)                  ** Assumes drain tile is heavy duty (thick wall) 

Lf        = Lineal or running feet   ***Assumes Contractor has completed a soil analysis to determine filter type 

Cf        = Cubic feet                                         **** Assumes Contractor is using “Pre-mixed” bagged concrete 

Sf        = Square feet 

ComparisonScope of Work Cove 

Labor 

Hours 

Cove 

Debris/ 
Material 

Cove 

Material 
Cost 

Cove PRS*

PRS 
* 

Labor 

Hours 

PRS * 

Debris/ 
/Material 

  

PRS * 

Material 
Cost 

Concrete Floor 
Demolition 

16 15cf N/A  <  > 32 39 cf   

Soil Excavation* N/A N/A $0  <  > 32* 100* lf   
Sump Well & Excavation 2 9 cf $160  <  > 2 9 cf $160 
Filter Median*** N/A N/A $0  <  > 2 600 sf $120 
Box Gutter / Cove 
Channel 

16 100 lf $640  <  > N/A N/A   

Pressure Relief Pipe ** N/A N/A N/A  <   > 6 100 lf $260**
Clean outs 2 4 each $160  <  > 4 4 

each 
$125 

Clean Aggregate*** N/A N/A $0  <  > 16 80 *** 

cf 

$320 

Trench Vapor Barrier N/A N/A $0  <  > 2 200 sf $55 
Sump Pump & Check 
Valve 

4 1 each $430  <  > 4 1 
each 

$430 

Drain Board N/A N/A N/A  <  > 4 200 sf $345 
Re-Pour Concrete 
Floor**** 

12 15 cf $200  <  > 24 39 cf $500 

Water Powered Back-up N/A N/A N/A  <  > 4 1 
each 

$325 

Debris Removal 4 16 cf $140  <  > 24 148 cf $360 
Total 56   $1730     162   $3000 

  



  

  

 

  

Typical box ledge installation. Note there is no excavation below footing grade.  

  



 

  

Typical Cove Channel. Note: System does not remove hydrostatic pressure from under the floor 

  

Box Gutter and Cove System Contractors usually “pitch” to the consumer that 
their Pressure Relief Systems do not encroach upon the “mud zone”.  

  

The Mud Zone 

 Box Gutter and Cove System Contractors sometimes alert consumers about the 
risk of dredging out footings when a Pressure Relief System is installed. It is true 
dredging of footings can happen if the Waterproofing Contractor does not identify 
the soil type and install the proper filter median. A proper soil analysis will reveal 
the soil particle size or other soil conditions such as high ferrous count or 
microbial colonization. In certain residential areas such as homes built next to 
marsh, microbials live in the soil. Microbials excrete waste that can clog shut soil 
filters and drain tile resulting in total system failure. System failure can occur in 
as little as one year. A competent soil analysis is a necessary step to system 
design and will direct a Waterproofing Contractor how to custom design your 
Pressure Relief System to your soil type. Certain soil types require a means to 
flush out waste discharged by microbial colonies. If a Waterproofing Contractor 
does not design your Pressure Relief System properly, homeowners may be 
purchasing a system that is doomed to fail. 

 

 



 

Warranty 

 

Most Waterproofing Contractors offer a “Lifetime Transferrable Warranty” on the 
Pressure Relief System they offer. Here a few things that should be said about 
Waterproofing Warrantees.  

 The warranty is only as good as the design. 
 Waterproofing Companies often change their name. 
 Waterproofing Companies often go out of business. 
 Waterproofing Companies often do not honor their warrantees. 

I can recall a company in New Jersey that had the most wonderful warranty. This 
company guaranteed a dry basement and even protected the foundation from collapse. 
The “Warranty” was advertised as the best in the industry. The company even stated that 
if a homeowner found a better warranty, the homeowner would receive the job for FREE! 
The Waterproofer lasted less than two years in the industry, shifted operation over to 
another company (owned by his wife) and then ran that company into the ground in less 
than a year. The Star Ledger in New Jersey did a full story exposing the constructive 
fraud. The same person now has a third company. Maybe three times is a charm. 

The point here is your warranty is only as good as the design. Why rely on a warranty. 
Rely on the design! The most superior warranty is knowing (for sure) your Pressure 
Relief System” is properly designed and the homeowner understands how to maintain the 
system 

 

Mold Infestation & Integrated Pest Management  

Many homes with symptoms of water penetration experience insect and mold 
infestation. According to the Dept. of Urban and Housing Development, the best 
approach to control mold and insect problems is to keep organic materials dry.  

 

 

 

 



 

 

  

Mold and bacteria are food sources for many insects. Mold and insects need 
water to survive. Rodents need a food and water source as well. Removing the 
water from a dwelling is the first defense against mold, bacteria, insect and 
rodent infestation. Mold and insects also may cause serious health issues such 
as skin rash, headaches, chronic fatigue, and a host of other ailments. Some 
molds like Stachybotrys can even cause death. 

  



 

Summary 

It is safe to say that every basement water problem is not the same. Over the 
years, I have seen thousands of basements, and no two basements have the 
exact same water penetration issue.  The principles I have outlined in this report 
will help guide any homeowner to better understand why their basement is 
leaking. In addition to these principles, there are many products designed to 
waterproof foundations and direct water away from your foundation. A complete 
solution to your water problem may be as simple as re-directing water away from 
the home. A detailed and thorough inspection is very important. One must know 
the symptoms that occur in any given situation. The problem may be acidic soil, 
high water table, expansive soil, excess water from roof run off, urban land fill, 
soil subsidence, soil heaving, collapsed footings, inadequate construction 
procedures, add-ons from the original design, soil sheeting, newly constructed 
home or roads that have changed ground water patterns, and a whole host of 
other reasons that may be causing a foundation to leak or fail. Experience counts 
when inspecting foundations. A competent foundation inspection will reveal the 
causes of foundation failure.  
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