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character of the storm events, (5) the amount of on-

site capture of runoff for your operation, and

(6) any treatment systems for runoff on your

operation.

What can a grower do to prevent pollution of

ground water and surface water from the opera-

tion? More efficient irrigation systems and appli-

cation practices are the first line of prevention.

Irrigation that goes directly into containers with a

minimum amount of leaching prevents off-target

water. These systems include ebb and flow, capil-

lary mats, flood floor and drip irrigation systems. 

With all except the drip systems, application water

re-circulation is a part of the systems. While drip

irrigation does not automatically re-circulate water,

it does prevent off target application and mini-

mizes leachate from containers.

Comparing the above systems to any sprinkler

or hand watering system, it is apparent that the

hand watering or sprinklers have off-target water.

Unless you are capturing this off-target water in

some way to carry the water to a catch basin, it will

either infiltrate into the soil surface or run off. The

key to preventing pollution with your operation,

no matter what kind of chemicals you use, is pre-

venting off-target water application and increasing

re-circulation of leached and off-target water.

Harvesting rain water from the roofs of your

structures is another way to prevent runoff, and it

offers an alternative water supply source that is

relatively clean. Rain water harvesting from roofs

is relatively simple. It requires a collection system

of gutters, piping and storage. The storage can be a

pond, an above-ground tank or a buried tank.

Handle the water like any other surface water; it

will have suspended solids, but it will have com-

paratively few suspended solids and does not need

to be disinfected.

As an example of the water supply that could

come from rain water harvesting, if given a 30-foot

by 75-foot floor area structure, for each inch of

rainfall, 1400 gallons of water could be collected. In

addition, 1400 gallons of runoff have been pre-

vented for each inch of rainfall due to the harvest-

ing of this water. This can really reduce the impact

of your operations on surface waters in the area as

well as preventing muddy conditions in down-

stream areas of the operation.

Another important thing to manage correctly

for preventing pollution is your fertilizer regimen.

Reducing unnecessary and excessive fertilizer

application also prevents unnecessary contamina-

tion of water. If the irrigation method creates off-

target water, then using slow release fertilizers as

much as possible will reduce pollution potential.

The slow release fertilizer is less likely to leave the

containers without being used by the plants.

In the same manner, careful pesticide manage-

ment using integrated pest management methods

will also prevent pollution by reducing the number

of pesticide applications necessary. Growing pest

resistant cultivars and biological controls are other

options for pest control that may be feasible for an

operation.

Cross connection between pipes, wells, fixtures

or tanks carrying contaminated water and those

carrying potable water should never occur inten-

tionally. This often happens inadvertently when a

hose becomes submerged as a tank is being filled.

To prevent this kind of accident from occurring

maintain an air gap at least 12 inches or 4 times the

hose diameter, whichever is more, while filling

tanks. Filling water tanks should be constantly

monitored to prevent such a situation.

Pollution Prevention
With Wells and Pumps

For a growers to minimize their pollution po-

tential, the best power source is electric motors, but

this option is not always the most economical

choice for certain locations. Pumps can also be

powered by diesel, propane, natural gas or gaso-
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line and, in some cases, other alternative energy

sources. Electricity also has safety concerns that are

not encountered with a combustion engine power

supply. If pumps are powered with electricity, be

sure that all wiring meets National Electric Code

Standards. This is a particular area where safety is

a concern because water and metals are both excel-

lent conductors of electricity and the amps re-

quired can be considerable for pumping.

When liquid fuels are used, there must be a

storage tank to hold the fuel. Storage tanks should

be at least 500 feet from any surface water re-

sources. This is to prevent any leakage or spills

from flowing into the water. Leak detection and

inventory controls are also important. Keeping an

eye on the fuel level in the tank and the tank’s con-

dition are the key to catching any leaks. Clean up

of diesel or gasoline is always costly and not

always effective. If there is a leak or spill from a

fuel tank, state law requires that the Georgia Envi-

ronmental Protection Division (EPD) be notified

(404-362-2687). Stop the leak as quickly as possible

according to the recommendations of the EPD.

You are also required to contact the State Fire

Marshall at 404-656-9636 within 72 hours of any

fires or explosions involving fuel storage tanks.

If you use a deep well turbine, and oil is used as

the lubricant, spills, storage and disposal of the

waste oil and oil filters can be a concern. Oil filters

and used oil can be recycled at a local recycling

center. If you do not know where the nearest oil

recycling facility is, contact your county extension

agent or a local waste disposal service.

For detailed information on procedures for safe

handling of chemicals, fertilizers, pesticides, etc.,

please refer to Georgia Pest Management Handbook.
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Greenhouse*A*Syst Assessment of Pollution Prevention

Instructions for Completing the Risk Assessment

For each subject given in the leftmost column, read through each column and then select the

description that best describes your operation. Do not rate practices that do not apply to your operation.

Record the risk rating value in column 6 (the rightmost column), and then calculate the overall risk rating

for this section at the end of each section. We will use these ratings to assess the overall water related risk of

your operation at the end of the document.

Low-Risk

4

Low-Moderate Risk

3

Moderate-High Risk

2

High Risk

1

Rank Your Site

Water Supply from Wells (groundwater)

Position in Relation
to Pollution Sources

Up-slope from all
pollution sources
with no surface water
running into well
casing; surface water
diverted from well.

Up-slope from most
pollution sources. No
surface water run-
ning into well casing.

Down-slope from
many pollution
sources, or surface
water runoff may
enter well.

Low area around
casing of well.
Surface water runoff
from pollution
sources runs toward
well.

Meets Drinking
Water Well Require-
ments for Separa-
tion Distance from
Well Contamination
Sources

Meets or exceeds
state minimum
required separation
distances.

Meets most
minimum separation
distances.

Meets minimum
separation distances
only for sources
required to be at least
100 ft from well.

Does not meet all
minimum separation
distances for sources
required to be at
least 100 ft from
well.

Soils Around Well
and Their Potential
to Protect Ground-
water

Fine-textured soils
(clay or clay loams);
water table or lime-
stone deeper than 20
ft.

Medium-textured
soils (silt loam, loam);
water table or lime-
stone deeper than 20
ft.

Coarse-textured soils
(sands, sandy loams);
water table or lime-
stone deeper than 20
ft.

Coarse-textured
soils. Water table or
limestone shallower
than 20 ft.

Condition of Casing
and Well Cap

No holes or cracks
visible. Cap (seal)
tightly secured.
Screened vent.

No defects visible.
Well cap vented but
not screened.

No holes or cracks
visible. Cap (seal)
loose.

Holes or cracks
visible. Cap (seal)
loose or missing.
Can hear falling
water in well.

Casing Depth Cased more than 50
ft below average
water level in well.

Cased 31-50 ft below
average water level
in well.

Cased 10-30 ft below
average water level in
well.

Cased less than 10 ft
below average water
level in well or no
casing.

Casing Height
above Land Surface

More than 12 inches
above grade.

8-12 inches above
grade.

At grade or up to 8
inches above grade.

Below grade or in
pit or basement. No
concrete curbing
around well casing.



Low-Risk

4

Low-Moderate Risk

3

Moderate-High Risk

2

High Risk

1

Rank Your Site

17

Concrete Curbing 4-in thick concrete
curbing extending at
least 2 ft in all
directions from well
casing and sloping
away from casing.

4-in thick concrete
curbing extending at
least 2 ft in all
directions. Curbing
may contain cracks
but no more than ½
in wide.

4-in thick concrete
curbing extends less
than 2 ft in all direc-
tions. Curbing may
contain cracks wider
than ½ in and/or
water channeling
under curbing.

No concrete curbing
around well casing.

Well Age Less than 20 years
old.

21-50 years old. 51-70 years old. More than 70 years
old.

Well Type
--------------------

Drilled. Driven-point (sand
point) or bored.

Dug well.

Back Flow
Prevention

Anti-siphon devices
installed on all
faucets with hose
connections. No
cross connections
between water
supplies.

Anti-siphon devices
installed on some
faucets with hose
connections.

No anti-siphon
devices. Air gap main-
tained.**

No anti-siphon
devices. Air gap not
maintained. Cross
connections
between water
supplies.**

Unused Wells No unused, unsealed
wells.

Unused wells capped
and plugged.

Unused well with
cover other than
properly capped.**

Unused well not
covered, capped or
protected.**

Maintenance Wells are inspected
regularly. Leaks are
immediately
repaired.

Wells are inspected
occasionally. Leaks
are repaired when
needed.

Wells are not
inspected with any
regularity. Only large
leaks are repaired.

Piping or wells are
leaking and have
not been repaired.

Surface Water Supply

Back Flow
Prevention

Anti-siphon devices
installed on all
faucets with hose
connections. No
cross connections
between water
supplies.

Anti-siphon devices
installed on some
faucets with hose
connections.

No anti-siphon
devices. Air gap
maintained.

No anti-siphon
devices. Air gap not
maintained. Cross
connections
between water
supplies.

Maintenance Piping and connec-
tors are inspected
regularly and leaks
are repaired
immediately.

Piping and connec-
tors are inspected
occasionally. Leaks
are repaired when
needed.

Piping and connec-
tors are not inspected
with any regularity.
Only large leaks are
repaired.

Piping and connec-
tors have leaks that
are not being
repaired currently.

Water Supply
Protection
Equipment

Water source protec-
tion equipment is in
place directly up-
stream from pump
unit. Inspected
before and at the
beginning of each
use.

Water source protec-
tion equipment in
place and occa-
sionally inspected.

Incomplete or partial
water source protec-
tion equipment.

No water source
protection equip-
ment in place
directly above
pump.
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4

Low-Moderate Risk

3

Moderate-High Risk

2

High Risk

1

Rank Your Site
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Power Units and Pumps for Wells or Surface Water Pumping

Energy or Fuel Type
and Storage

Electric pumps. Some electric, some
petroleum powered
with well-maintained
secondary contain-
ment system for fuel
tanks with regular
inspection for leaks.

Gas or diesel without
secondary contain-
ment for fuel tanks,
regular inspection of
pipes and consistent
inventory control.

Gas or diesel with-
out secondary
containment and
signs of leaks or
spills of fuel.

Runoff Water Quality

Runoff Water
Quality — nitrates

Runoff water has less
than 10 ppm nitrate
concentration for all
test events.

Runoff water has less
than 10 ppm nitrate
average concentra-
tion of all of several
test events.

Runoff water is most
often less than 10
ppm nitrate concen-
tration.

Runoff water is most
often greater than
10 ppm nitrate
concentration.

Runoff Water
Quality —soluble
phosphorus

Runoff water has less
than 0.1 ppm soluble
phosphorus concen-
tration for all test
events.

Runoff water has less
than 0.1 ppm soluble
phosphorus concen-
tration average of all
of several test events.

Runoff water is most
often less than 0.1
ppm soluble phos-
phorus concentration.

Runoff water is most
often greater than
0.1 ppm soluble
phosphorus concen-
tration.

Runoff and Leachate
Recycling

90% or more of
runoff and leachate
from production is
recycled.

50-89% of runoff and
leachate from pro-
duction is recycled.

Less than 50% of
runoff and leachate
from production is
recycled.

None of runoff and
leachate from pro-
duction is recycled.

Fertigation/chemi-
gation — calibration

Injector equipment is
calibrated with each
change in chemical
or change in rate.

Injector equipment is
calibrated periodi-
cally, at least twice a
year.

Injector equipment is
calibrated at least
once a year.

Injector equipment
is calibrated less
than once a year.

Fertigation/chemi-
gation — backflow
prevention

For each injector,
there is an air-
vacuum relief valve
upstream from that
injector.

For any injector
downstream from a
pump, there is a
check valve and air-
vacuum relief valve
upstream between
the injector and the
pump.

--------------------

There is no air-
vacuum relief valve
or other backflow
prevention upstream
from injectors.

Ranking Totals ÷ Total Areas Ranked = Pollution Risk Rating

_____________ ÷ _________________ = ____________________
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Summarizing, Evaluating Your Greenhouse*A*Syst
Assessment Results and Identifying Action Steps

The purpose of this section is to assist you in summarizing your overall risk to your

business from water related issues.

Once you have filled out the sections of risk

assessment, you may summarize the results in the

table provided below. This will allow you to easily

see what areas your company needs to reduce risk

in, and where effort needs to be made for

improvement. An overall risk value for the

company is the last step in the process.

STEP 1.

Identify Areas Determined to Be at Risk

Fill in this summary of your Greenhouse* A*Syst

Assessment for Your Operation.

Risk Area
Greenhouse*A*
Syst Publication

Overall Risk
Rating

Water Source Bulletin 1274

Delivery and Technology Bulletin 1275

Water Management Bulletin 1276

Water Quality Bulletin 1277

Water Recycling/
Pollution Prevention

Bulletin 1278

Legislative Awareness/
Company Policy

Bulletin 1279

Total Overall Risk Level
for Water (Average of 6)

* Bulletins are all Georgia Cooperative Extension bulletins; visit

http://www.caes.uga.edu/publications/

Low risk practices (4s) are ideal and should be

your goal. Low to moderate risk practices (3s) pro-

vide reasonable results and protection. Moderate

to high risk practices (2s) provide inadequate

protection in many circumstances. High risk prac-

tices (1s) are inadequate and pose a high risk for

causing environmental, health, economic or regu-

latory problems.

High risk practices, rankings of “1,” require

immediate attention. Some may only require little

effort to correct, while others could be major time

commitments or costly to modify. These may

require planning or prioritizing before you take

action. All activities identified as “high risk” with a

ranking of “1” should be listed in your action plan

developed from this assessment. Rankings of “2”

should be examined in greater details to determine

the exact level of risk and attention given accord-

ingly.

STEP 2.

Determine Your Overall Risk Ranking

This value provides a general idea of how your

water use practices might be affecting your effici-

ency of water use and your understanding of

proper watering practices and maintaining good

water quality in your operations as well as impacts

to surface and groundwater.

Water Use Risk Ranking Level of Risk

3.6 to 4.0 . . . . . . . . . . . . . . . . . . . . Low Risk

2.6 to 3.5 . . . . . . . . . . . . . . . . . . . . Low to Moderate Risk

1.6 to 2.5 . . . . . . . . . . . . . . . . . . . . Moderate Risk

1.0 to 1.5 . . . . . . . . . . . . . . . . . . . . High Risk

This ranking gives you an idea of how your

water use practices might be affecting your bus-

iness success and conservation of water. This rank-

ing should serve only as a very general guide and

not as a precise diagnosis, since it represents the

average of many individual rankings.

STEP 3.

Transfer Information on Risk to a Formal

Plan for Improving Your Water Manage-

ment and Use Practices.

From the results of this assessment, and after

studying the provided guidelines and facts sec-

tion, outline a plan of changes you want to incor-

porate into your operations with a timetable on
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when you will achieve these changes. A plan can

always be amended and changed due to new

information but, if you do not make a plan with

the new knowledge about your own practices that

you have gained, then odds of follow-through

with real changes is unlikely. The plan outline can

be as brief or as detailed as you want to make it. Be

sure and note where you need to gather more

information or consult with someone in your plan

so you will take action only after careful consider-

ation of complex issues.

STEP 4.

Develop A Formal Action Plan.

Simply put, assign specific staff to accomplish

specific tasks in a known period of time.  If more

information is needed to make appropriate

decisions, delegate specific fact-finding tasks to

personnel best suited to accomplishing the task. 

Set goals and time lines based upon realistic

expenditures of time and resources.  Have each

individual task written up for the entire team to

assess and put into the larger context of the

company.  A formal action plan form is provided

in the Appendix.

STEP 5.

Develop A Company Water Use and

Monitoring Policy.

The final step in this process is to sit down with

your management team and decide upon how to

address your plans. The best method is to establish

company water conservation/use policy. By doing

so, every new and existing employee will be able

to learn and follow your expectations for water

management. By developing a policy document,

you are also showing legislators and regulators

that your company is serious about water manage-

ment. Such documents will greatly improve how

your business is viewed in the community.

STEP 6.

Implement the Policy.

Your policy document stands as a symbol of

your commitment to resource preservation. Con-

sistent implementation will yield greater profits

and better relations with your community.
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Contacts and Information Sources

Organization/Individual Responsibilities Address Phone Number

Georgia Department of

Agriculture, Pesticide

Division

Questions regarding anti-

siphon requirements for

irrigation systems.

Agriculture Building

19 Martin Luther King Jr. Dr.

Atlanta, GA 30334

404-656-4958

www.agr.state.ga.us

Geologic Survey Branch

Environmental Protection

Division

Regulations concerning

water well drinking

standards.

Georgia DNR

19 Martin Luther King Jr. Dr.

Suite 400

Atlanta, GA 30334

404-656-4807

www.state.ga.us/dnr/

environ — Geologic

Survey Branch

Department of Biological

and Agricultural

Engineering, University of

Georgia

Questions related to well-

head protection or ground

water on a farm.

Extension Unit

Landrum Box 8112, GSU

Statesboro, GA 30460

912-681-5653

www.bae.uga.edu

Drinking Water Program

Environmental Protection

Division

Questions regarding public

drinking water.

Georgia DNR

205 Butler St SE

Floyd Towers East, Ste. 1152

Atlanta, GA 30334

404-651-5157

www.state.ga.us/dnr/

environ — Water

Resources Branch

Safe-Drinking Water

Hotline

U.S. Environmental

Protection Agency

General drinking water

questions. 8:30 a.m. - 5:00

p.m. EST

401 M Street SW

(Mail Code 4604)

Washington, DC 20460

1-800-426-4791

www.epa.gov/safewater

U.S. Environmental

Protection Agency

General drinking water

questions.

U.S. EPA Region IV

61 Forsyth St SW

Atlanta, GA 30303

404-562-9424

www.epa.gov/region4

Water Protection Branch

Environmental Protection

Division

General water quality

questions.

Georgia DNR

4229 International Parkway

Suite 101

Atlanta, GA 30354

404-675-6240

404-675-1664

www.state.ga.us/dnr/

environ — Water

Protection Branch

Pollution Prevention

Assistance Division

Pollution prevention

references

Georgia DNR

7 Martin Luther King Jr. Dr.

Suite 450

Atlanta, GA 30334

404-651-5120

1-800-685-2443

www.p2ad.org

Robert A. Aldrich and

John W. Bartok Jr.

Greenhouse engineering.

NRAES-33

National Resources

Agricultural and Engineering

Service. 1994

Karen L. Panter

Steven E. Newman

Reagon M. Waskom

Pollution Prevention for

Colorado commercial

greenhouses. SCM-206.

Colorado State University

Cooperative Extension

Sharon L. Von Broembsen

Mike Schnelle

Best Management Practices

(BMPs) for nurseries to

protect water quality. E-

951, Water Quality Hand-

book for Nurseries.

Department of Entomology

and Plant Pathology

Oklahoma State University

Cooperative Extension

Service

http://zoospore.okstate.

edu/nursery/recycling/shy.

html
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Reagon M. Waskom Best Management Practices

for irrigation practices. XCM

173. August, 1994.

Colorado State University

Cooperative Extension

Don Wilkerson Irrigating Greenhouse

Crops. From Texas Green-

house Management Hand-

book.

Texas Agricultural Extension

Service

Don Wilkerson Treating and recycling

irrigation runoff. From Texas

Greenhouse Management

Handbook.

Texas Agricultural Extension

Service

Environmental Protection Agency (EPA)

National Service Center for Environmental Publications

U.S. EPA/NSCEP

PO Box 42419; Cincinnati, OH 45242-0419

Phone: 1-800-490-9198 or 1-513-490-8190

M-F 7:30 a.m.-5:30 p.m. EST (www.epa.gov/ncepihom)

Drinking from Household Wells, EPA 570/9-90-013

LEAD In Your Drinking Water, EPA 810-F-93-001

Protecting Our Ground Water, EPA 813-F-95-002

Citizens Guide to Pesticides, EPA

University of Georgia, Cooperative Extension Service

Ag Business Office; Room 203, Conner Hall, UGA

Athens, GA 30602

Phone: 706-542-8999 (http://pubs.caes.uga.edu/caespubs/pubs.html)

Northeast Regional Agricultural Engineering Service, Cooperative Extension

Cornell University

152 Riley-Robb, Ithaca, NY 14853-5701

Phone: 607-255-7654  (www.osp.cornell.edu/vpr/outreach/programs/ageng.html)

Home Water Treatment, NRAES-48. Includes water-treatment basics, physical and chemical treatments,

USEPA Primary Drinking Water Standards and health advisories, and pesticide products that contain

USEPA drinking-water contaminants. (120 pp.)
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Action Plan Form

Use this action plan form to organize your ideas and to map out the activities necessary to complete your

goals. Be sure to make the time frame realistic. Changes in basic resources take time. Please consult the list

of references provided if you need additional information to develop this plan.  

Area of

Concern

Risk

Rating Planned Action

Time

Frame

Estimated

Cost
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