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DESCRIPTION

Visual inspection is a Best Management Practice
(BMP) in  which members of a Storm Water
Pollution Prevention Team visually examine
material storage and outdoor processing areas, the
storm water discharges from such areas, and the
environment in the vicinity of the discharges, to
identify contaminated runoff and its possible
sources.

In a visual  inspection, storm water runoff may be
examined for the presence of floating and
suspended materials, oil and grease, discoloration,
turbidity, odor, or foam; and storage areas may be
inspected for leaks from containers, discolorations
on the storage area floor, or other indications of a
potential for pollutants to contaminate storm water
runoff.

Visual inspections may indicate the need to modify
a facility to reduce the risk of contaminating runoff.

APPLICABILITY

The U.S. EPA has recognized visual inspection as
a baseline BMP for over 10 years.  Its
implementation, however, has been sporadic.
Implementation may increase as more facilities
develop Storm Water Pollution Prevention Plans.
Implementation may also increase as facility
management recognizes visual inspection to be
effective both in protecting water quality and in
reducing costs.

ADVANTAGES AND DISADVANTAGES

Visual inspections are an effective way to identify
a variety of problems.   Correcting these problems
can improve the water quality of the receiving
water.

Limitations associated with visual inspections
include the following:

• Visual inspections are effective only for
those areas clearly visible to the human eye.

• The inspections need to be performed by
qualified personnel.

• To be effective, inspections must be carried
out routinely. This requires a  corporate
commitment to implementing them. 

• Inspectors need to be properly motivated to
perform a thorough visual inspection.

KEY PROGRAM COMPONENTS

Visual inspections for signs of storm water
contamination should be performed routinely.
Flows should be observed during dry periods to
determine the presence of any stains, sludge, odors,
and other abnormal conditions.   

Visual inspections should also be made at all storm
water discharge outlet locations during the first
hour of a storm event, once runoff has reached its
maximum flow rate.  Inspectors should examine the
discharge for the presence of floating and
suspended materials, oil and grease, discoloration,
turbidity, foam, or odor.



Inspection frequency interval may be determined by
the storm water discharge permit, by storm
frequency, or by the potential risk from the site.
Inspections should be made at least once a month in
areas with frequent storms; inspections may be less
frequent where storms are less frequent.  Finally,
inspection frequency may be based in part on the
history of previous spills and leaks.  Experienced
personnel should evaluate the causes of previous
accidents, assess the risks for future accidents, and
determine an inspection schedule based on these
risks.  

Proper records of inspection results must be kept.
The record for each inspection should include the
date of the inspection, the names of the personnel
who performed the inspection, and their
observations.

Visual inspections of a facility should focus on the
following key areas:

• Storage facilities.

• Transfer pipelines.

• Loading and unloading areas.

• Pipes, pumps, valves, and fittings.

• Tanks (including internal and external
inspection of the tank for corrosion and
inspection of its support or foundation for
deterioration).

• Primary or secondary containment facilities.

• Shipping containers.

In addition, a visual inspection should include
assessing the integrity of the storm water collection
system; checking for leaks, seepage, and overflows
from sludge and waste disposal sites; and ensuring
that dry chemicals and dust from industrial areas is
not exposed to wind or other elements that may move
them into the runoff.

IMPLEMENTATION

A visual inspection BMP program should be
incorporated into every storm water discharger’s
record keeping and internal reporting structure.  

Outfall flow rates and the presence of oil sheens,
floatables, coarse solids, color, and odors will
probably be the most useful indicators of potential
problems.  Specific parameters to look for in
completing a visual inspection include the
following:

• Odor:  Discharge odors can vary widely.
Some may indicate the source of
contamination.  Industrial discharges may
smell like a particular spoiled product, oil,
gasoline, a specific chemical, or a solvent.
For example, the decomposition of organic
wastes in a discharge will release sulfide
compounds, creating an intense smell of
rotten eggs.   Significant sanitary
wastewater contributions will also cause
pronounced and distinctive odors.

• Color:  Color may indicate inappropriate
discharges, especially from industrial
sources.  Industrial discharges may be any
color.  Dark colors, such as brown, gray, or
black, are most common.  For instance,
flow contaminated by meat processing
industries is usually a deep reddish-brown.
Paper mill wastes (plating-mill wastes) are
often yellow.  Wash water from cement and
stone working plants can cause cloudy
discharges.  Contamination from industrial
areas may come from process waters (slug
or continuous discharges); from equipment
and work area wash water discharged to
floor drains; or from spills washed into
storm drains.

• Turbidity: Turbidity is often affected by the
degree of gross contamination.  Industrial
flows can be cloudy (moderately turbid) or
opaque (highly turbid).  Undiluted industrial
discharges, such as those coming from
continual flow sources or intermittent spills,
are often highly turbid.  Sanitary wastewater
is also often cloudy in nature.



• Floatable matter:  A contaminated flow may
also contain floatable solids or liquids.
Identifying floatables can aid in finding the
source of the contamination, because these
substances are usually direct products or
byproducts of the manufacturing process or
the sanitary system.  Examples of floatables
of industrial origin are animal fats, spoiled
food products, oils, plant parts, solvents,
sawdust, foams, packing materials, and fuel.

• Deposits and Stains:  Deposits and stains
(residues) are any type of coating that
remains after a non-storm water discharge
has ceased.  Deposits or stains usually are of
a dark color and usually cover the area
surrounding the storm water discharge.
They often contain fragments of floatable
substances, and, at times, take the form of a
crystalline or amorphous powder.  For
example, contamination from leather
tanneries often produces grayish-black
deposits containing fragments of animal
flesh and hair.  Another characteristic
example is the coating of white crystalline
powder formed on sewer outfalls by
nitrogenous fertilizer wastes.

• Vegetation:  Storm water discharges often
affect surrounding vegetation.  Industrial
pollutants often cause a substantial
alteration in the chemical composition and
pH of the discharge water, which can affect
plant growth even when the source of
contamination is intermittent.  For example,
nutrients from various food product wastes
increase plant growth.  In contrast, the
discharge of chemical dyes and inorganic
pigments from textile mills may decrease
vegetation, as these discharges are often
very acidic.  In either case, even when the
pollution source is gone, the vegetation
surrounding the discharge will continue to
show the effects of the contamination.

In order to accurately judge if the vegetation
surrounding a discharge is normal, the
observer must take into account recent
weather conditions, as well as the time of
year.  Increased or inhibited plant growth

near storm water discharges, as well as dead
and decaying plants, is often a sign of
pollution.  However, it is important to
distinguish whether plant damage is caused
by contamination or by the physical effects
of increased flows, such as scour.  This can
be done by chemically analyzing the flow or
by confirming its source through additional
visual inspections.  

• Structural Damage: Structural damage is
also a sign of industrial discharge
contamination.  Cracked or deteriorated
concrete or peeling surface paint at an
outfall usually indicates the presence of
severely contaminated discharges.
Contaminants causing this type of damage
are usually very acidic or basic and are
usually of industrial origin.  For instance,
discharges from primary metal industries
may cause structural damage because their
batch dumps are highly acidic.

The effectiveness visual inspections in reducing
storm water runoff contamination is highly variable
and dependent upon site-specific parameters. 
These factors include inspectors’ motivation level,
the types of industrial activity occurring at the
facility, and the facility’s maintenance procedures.
Because familiarity with facility operations is
essential in performing effective visual inspections,
the inspections should be assigned to qualified staff
such as maintenance personnel or environmental
engineers.  Figure 1 provides a sample visual
evaluation worksheet that can be used to record the
results of the inspections.

COSTS

Costs for performing the visual inspection BMP are
minimal and consist of direct labor and overhead
costs for staff hours spent on training, planning
inspections, inspecting, and completing follow up
activities.  Annual costs can be estimated using the
example in Table 1.  Figure 2 can be used as a
worksheet to calculate the estimated annual cost for
implementing a visual inspection program.
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ADDITIONAL INFORMATION

Center for Watershed Protection
Tom Schueler
8391 Main Street
Ellicott City, MD 21043

Outfall # _______________ Photograph # _______________ Date: _______________

Location:  ____________________________________________

Weather: air temp.:  ________0C rain:   Y       N        sunny cloudy

Outfall flow rate estimate:______L/sec

Known industrial or commercial uses in drainage area? Y N

Describe:  __________________________________________________

PHYSICAL OBSERVATIONS

Odor: none sewage sulfide         oil       gas     rancid-sour    other: ___________

Color: none yellow brown green gray         other: ___________

Turbidity: none cloudy opaque

Floatables: none petroleum sheen sewage other:  _____________ (collect sample)

Deposits/stains: none sediment oily           describe:  ____________ (collect sample)

Vegetation conditions: normal excessive growth inhibited growth

extent:  ___________________________________________

Damage to outfall structures:

identify structure:  ___________________________________

damage: none   /  concrete cracking   /   concrete spalling   /   peeling paint   /   corrosion

other damage:  _____________________________________

extent:  ___________________________________________

Source: Pitt, et. al, 1992.

FIGURE 1  VISUAL INSPECTION WORKSHEET



Northern Virginia Planning District Commission
David Bulova
7535 Little River Turnpike, Suite 100
Annandale, VA 22003

Oklahoma Department of Environmental Quality
Don Mooney
Water Quality Division, Storm Water Unit
P.O. Box 1677
Oklahoma City, OK 73101-1677

Southeastern Wisconsin Regional Planning
Commission
Bob Biebel
916 N. East Avenue, P.O. Box 1607
Waukesha, WI 53187

United States Postal Service
Charles Vidich
6 Griffin Road North
Windsor, CT  06006-7030

TABLE 1 EXAMPLE OF VISUAL INSPECTION PROGRAM COSTS

Title Quantity Average
Hourly Rate

($)

Overhead*
Multiplier

Estimated
Yearly Hours

on SW
Training

Estimated
Annual Cost

($)

Storm Water Engineer 1 x 15 x 2.0 x 20 = 600

Plant Management 5 x 20 x 2.0 x 10 = 2,000

Plant Employees 100 x 10 x 2.0 x 5 = 10,000

TOTAL ESTIMATED ANNUAL COST          $12,600

*Note: Defined as a multiplier (typically ranging between 1 and 3) that takes into account those costs associated with     
          payroll expenses, building expenses, etc.

Source: U.S. EPA, 1992.

Title Quantity Average
Hourly

Rate ($)

Overhead
Multiplier

Estimated Yearly
Hours on SW

Training

Estimated
Annual Cost($)

_______________ ________ x _________
_

x ________ x ______________ = ________ (A)

_______________ ________ x _________
_

x ________ x ______________ = ________ (B)

_______________ ________ x _________
_

x ________ x ______________ = ________ (C)

_______________ ________ x _________
_

x ________ x ______________ = ________ (D)

Source: U.S. EPA, 1992.

FIGURE 2 SAMPLE INSPECTION PROGRAM COST WORKSHEET



For more information contact:

Municipal Technology Branch
U.S. EPA
Mail Code 4204
401 M St., S.W.
Washington, D.C., 20460

The mention of trade names or commercial
products does not constitute endorsement or
recommendation for the use by the U.S.
Environmental Protection Agency. 




