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Figure 5. Simple Single Sump Concrete Pesticide
Storage/Loading Facility for Small Operators.

Figure 6. Stainless Steel Double Walled Sump Liner.

in the field is recommended, but avoid repeated washing
in the same location and stay clear of wells, surface water
bodies and field tiles and inlets. 

Precipitation is a major concern when using open
concrete mixing/loading pads. A 1-inch rain on a 20-foot
by 30-foot concrete pad results in about 370 gallons of
water. This precipitation might be considered a hazard-
ous waste product and may create future legal problems. 

Roofed mixing/loading facilities can minimize dis-
posal of large volumes of contaminated precipitation.
Use large roof overhangs of at least a 30-degree angle
from vertical from the edge of the mixing/loading pad(s)
in all directions (Figure 4) to minimize precipitation
blow-in.

Equip the mixing/loading pad with tanks to hold rin-
sate. Separate storage tanks for each chemical applied.
Select cross-linked polyethylene or fiberglass tanks of
300- to 600-gallon volumes. All rinsate storage tanks
must be mounted 3-5 inches above the concrete floor for
location of tank leaks. Use fiberglass, stainless, glass-
lined or epoxy-lined tanks for liquid fertilizer. 

The water supply used for mixing/loading, tank rins-
ing and clean-up should be equipped with anti-siphon
devices. Include showers and clean-up area for the people
who mix, load and apply the pesticides.

Fire detectors and fire fighting equipment should be
available. A telephone should be convenient, with all
emergency numbers posted. 

Sumps 
Several sump designs can be used in the storage and

mixing/loading pad. A single sump is the simplest and
can be poured simultaneously with the concrete pad.
Another option is to install a pre-cast concrete or prefab-
ricated stainless steel sump as the concrete pad is poured.
To reduce sludge problems where applicator vehicles are

washed, use two sumps in series. Cover the sump with a
grate strong enough to support vehicle wheel loading and
for safety . 

A double-lined stainless steel sump design is shown
in Figure 6. This design allows you to monitor potential
leaks from the sump by inspecting the outer sump
through the opening between inner and outer sump liners.
Install a “stand pipe riser” in the inspection port of a
double walled sump so that it can be inspected when
liquid covers the sump grate. Lock the stand pipe riser to
prevent vandalism or accidental liquid entry through the
unsecured port. The sump can be constructed in different
sizes or dimensions.

Plumbing Components and Seals 
Pesticide formulations often contain solvents and

surfactants. Some may cause seal and gasket materials to
swell, shrink, soften or dissolve over time with continu-
ous contact. Use chemically resistant materials, such as
Teflon, for seals or gaskets. NOTE: Teflon may be
incompatible with some pesticides, such as Prowl and
Treflan.

Hoses also should be compatible with the pesticides
being handled. Hoses manufactured with an inside layer
of a cross-linked high-density polyethylene material
usually are chemically compatible. Mark or color-code
individually dedicated hoses by the pesticide handled for
transfer of rinsates into and out of each individual rinsate
holding tank. Do not rigidly manifold pesticide rinsate
transfer pumps directly to the inlets or outlets of rinsate
storage tanks. Use detachable hoses instead of hard
plumbing to isolate tanks from other plumbing. Perma-
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nent pipe manifolds may allow rinsate from one tank to
accidentally mix with rinsate from other tanks in the
collecting manifold. Use reinforced hoses on the suction
side of the pump.

Select stainless steel or polypropylene quick-release,
dry-break couplers or air-break connectors for plumbing
that must be connected on a regular basis. Consider hose
couplings connected to pumps, applicator vehicles, bulk
tanks or mix tanks.

Use corrosion-resistant valves made from stainless
steel, polypropylene or Kevlar. Minimize the number of
valves to operate the system to reduce cost and potential
leaks. Mount them in easy-to-reach locations for operator
convenience. Use quick shutoff ball valves or plug
valves. Provide lockable shutoff valves on outlets of all
storage tanks for security . 

Rinsate Storage Tanks 
Cross-linked, high density polyethylene or fiberglass

tanks of 200 to 600 gallon volumes are usually a good
economical selection for rinsate storage. The ability to
view liquid levels through plastic or fiberglass tank walls
improves management. Inspect polyethylene tanks
annually for signs of aging and deterioration to avoid a
structural failure. Tanks that are under a roof and
protected from direct sunlight and weather usually have a
longer service life than those stored in the open. 

Galvanized or standard mild steel tanks are not
recommended. Type 304 or 306 stainless steel tanks are
suitable, but are more expensive. 

Mount storage tanks 3 to 6 inches above the concrete
floor to easily locate and identify leaks. Mount the tanks
high enough to allow valves and other equipment to
operate fully.

Select and position (slope) tanks so that bottom out-
lets drain the entire tank. Permanently mount 360- degree
rotating rinsing nozzles in the top of each tank for tho-
rough rinsing and worker safety. Dedicate each tank to
only one pesticide or one crop. Cone or hopper bottom
tanks make management simpler by improving drainage
of all products, including particles that settle out. Hopper
bottom tank rinsing and clean-out are easier, compared to

flat bottom or horizontal cylindrical tanks. Select tanks
with large top access openings for ease of clean-out and
inspection. 

Water Supply 
Prevent back-siphoning by installing back-flow

devices such as check valves on the fill pipe between
your water source (well) and your sprayer. Pumps don’t
prevent back-siphoning. A drop in voltage or water sup-
ply can cause many pumps to “cough” and allow chemi-
cals to be siphoned down the well. Another method for
filling sprayers is an elevated tank located next to the
mixing and loading pad. The sprayer tank is filled by
gravity flow. The water storage tank is filled by a water
line. 

Safety 
Keep mixing/loading equipment inside a security

fence. Security fences, walls, buildings or other safety
measures keep unauthorized personnel, children or
animals from pesticide and fertilizer storage areas. Oper-
ators are responsible for contamination and injury caused
by vandals, even if a reasonable level of security is
provided, but locked tank base shutoff valves and fences
can help minimize legal risk and possibly reduce
insurance rates.
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Appendix I
Secondary Containment

Secondary containment should be able to hold 110 to
125 percent of the volume of the largest tank within the
containment area plus the volume displaced by any other
tanks in the containment. This allows for a margin of
safety.

Double Tanks containment consists of placing the
primary storage tank within a larger second tank. This
method is common for small tanks containing less than
300 gallons of pesticides. The secondary tank should be
constructed from material that is chemically compatible
with the pesticide stored. The primary tank must be
mounted so that it can be inspected for leaks from any
location. Check used tanks carefully for structural inte-
grity and leaks before installing them. One advantage of
double tanks is that they are relatively easy to clean up.

Concrete is a popular material for construction of
secondary containment floors and walls. It is easily
cleaned and does not easily absorb chemicals. The walls
must be designed to carry a hydrostatic load and the floor
must be designed to withstand the loads from the equip-
ment and containers. The wall-to-floor joint must be
watertight and often may contain a flexible water stop
(Figure 1). Watertight design specifications and low
permeability allow concrete to be easily cleaned and
decontaminated. Proper jointing practices and use of
steel reinforcement can control and reduce the amount of
concrete cracking. Flexible, chemically-resistant sealants
are used to seal cracks. Consult engineers and contractors
for proper design information.

Synthetic Liners are used for secondary containment
of tanks ranging from 5,000 to 200,000 gallons, depend-
ing on the support structure for the liner. The support of
the liner can be done in several ways. Earthen dikes can
be used as the support structure. A concrete wall is
another alternative to support the synthetic liner system.
Types of materials that make up liners are polyethylene,
polyvinyl chloride, elasticized polyolefin, chlorinated
polyethylene, chlorosulfonated polyethylene, ethylene
propylene diene monomer, chloroprene and extended
urethane elastomer. Liners are around 20-40 mils thick
depending on the manufacturer. They must be durable
and chemically resistant to the stored chemical and the
soil in contact with the liner.

Appendix II
Design Specifications for Chemical

Containment and Mixing/Loading
Pad Requirements

Concrete Design Specifications
Use watertight concrete to avoid leakage from sumps

and the pad containment area. Concrete mixtures for
water-tight construction to resist moisture and chemical
pene-tration of the concrete slab surface should include
the following specifications:
(1) Stiff dry mix for maximum strength, chemical and

freeze resistance, and water tightness; water-cement
ratio of 0.40-0.45 at a 1.5- to 3-inch slump;

(2) Type l or II cement with air entrainment (Type lA or
llA) at 4000-4500 psi comprehensive strength (Type
II provides moderate sulfate resistance);

(3) 5.5 to 7 percent air-entrainment in cement to im-
prove work ability of the stiff mix while coating all
aggregate particles for maximum water seal;

(4) Concrete plasticity admixture for easier work ability
at placement, and improved water tightness and
strength of low slump concrete;

(5) Vibration at 5,000 to 15,000 RPM for minimum
aggregate segregation;

(6) Powered steel trowel surface finish for improved
washing and clean-up;

(7) Immersion or moist cure for 14 days minimum;
(8) No more than 30 minutes between truck loads

during placement;
(9) 70-100 revolutions at mixing speed; 200-300

revolutions at agitating speed.
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Mixing and Loading Pad 
Surface Slopes - 2 percent minimum slope to facilitate
washing. 
Pad Thickness - 6 inches with reinforcement steel at 12-
inch centers in both directions.
Rinsate Storage - Separate storage tanks for each
chemical applied. Cross-linked polyethylene or fiberglass
tanks of 300 to 600 gallon volumes are a good selection.
All rinsate storage tanks should be mounted 3-5 inches
above the concrete floor for location of tank leaks.
Fiberglass, stainless, glass- lined or epoxy-lined tanks are
normally used for liquid fertilizer.
Sumps - Sumps should be located near the rinsate
storage tanks and be a minimum size of 2 feet by 2 feet
by 0.5 feet, or 2 feet in diameter by 0.5 feet deep. It
should be covered with steel grating.
Curbing - The mixing/loading pad trimmed by a 3- inch
drive over curb. This minimizes chemical spillage and
increases containment volume.

Management - Sprayer systems should be rinsed with
the vehicle parked on the wash pad.
Containment Volume is computed by the following
equation:
NCV = (LTV-(GPF x CVm) x 1.25 

7.5 

Where:
NCV = Net Containment Section Volume, Cubic Feet. 
LTV = Largest Tank Volume, Gallons. 
GPF = Gallons Per Foot of Depth of Largest Tank 
CVD = Containment Volume Depth, Feet 

Containment Pad Area is computed as follows:
PA = NCV/CVD
Where:
PA = Containment Pad Area 



9

Appendix III

Mixing/Loading Pad Volumes

Sump located in the center of the mixing/loading pad.

Floor Plan Number A B C D E

Pad Length (feet) 15 15 20 30 60

Pad Width (feet) 15 15 15 20 60

Pad Slope (%) 3 3 3 2.6 2

Curb Width (inches) 0 36 24 0 0

Curb Height (inches) 0 3 2 0 0

Sump Diameter (feet) 2 2 2 2 2

Sump Depth (feet) 2 2 2 2 2

Sump Distance (in.) from top 2.7 2.7 3.6 4.68 7.2

Sump Volume (gallons) 47 47 47 47 47

Pad Volume (gallons) 126 535 585 583 5386

Total Pad Volume (gallons) 173 582 632 630 5433

Sump located on width side of the mixing/loading pad.

Floor Plan Number F G H I J

Pad Length (feet) 15 15 15 30 20

Pad Width (feet) 15 20 20 20 30

Pad Slope (%) 3 2 3 2 2.5

Curb Width (inches) 0 0 24 36 0

Curb Height (inches) 0 0 2 3 0

Sump Diameter (feet) 2 2 2 2 2

Sump Depth (feet) 2 2 2 2 2

Sump Distance (in.) from top 5.4 3.6 5.2 7.02 6

Sump Volume (gallons) 47 47 47 47 47

Pad Volume (gallons) 243 232 670 1720 791

Total Pad Volume (gallons) 290 279 717 1767 838
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