GROUNDWATER DI LUTI ON EXAMPLE

OBJECTIVE: TO DETERM NE THE CONCENTRATI ON OF A PESTICIDE IN
GROUNDWATER AFTER AND TO COMPARE THE RESULTI NG CONCENTRATI ON W TH
VERMONT DRI NKI NG WATER STANDARDS

What you need to know. 1) Soil types on site and estimates of
the areas they cover.

2) Annual precipitation anounts for your
ar ea.

3) Annual amount of active ingredient for
each pesticide appli ed.

Soil types will allow you to estimate what portion of annual
precipitation will go to groundwater recharge. Once this
groundwater dilution factor is determ ned (the amount of annual
preci pitation which percolates to the water table) you can make
assunptions as to the potential concentration of pesticides in
groundwater. This exercise assunes a |ot of 'worst case' type
things will happen in order for a pesticide to leach in
significant anmounts to groundwat er.

Exanple: W will use a 100 acre golf course as an exanpl e.

) Soils: The percent of precipitation which may | each through
the root zone and the saturated zone to groundwater is called

recharge. oviously, not all rain, snowetc. will end up in
groundwat er - runoff, evaporation, plant uptake, binding in the
soil profiles etc. will intercept a great deal of the

precipitation. There are two ways to nake sonme guesses as to the
recharge potential of various soils. One of the determning
factors in how nmuch goes to recharge is the 'parent nmaterial' of
the soils or what type of organic and mineral material the soi
was formed from Basically, there are 2 broad parent materials
inthis area fromwhich soils are forned - Gacial till and

G acial fluvial. Tills were deposited by retreating ice while
fluvial materials were deposited by glacial neltwater.

One nmethod used to determ ne recharge rates uses drai nage cl asses
of soils. The soil descriptions in the NRCS soil surveys wll
usual | y describe the drainage class of the various soil types.
Based on these descriptions you can nake sonme broad assunptions
regardi ng recharge rates.

Excessivel y drai ned and sonewhat excessively drained assune 16
i nches of recharge per year.

Wel | drained and noderately well drained assune 12 inches per
year



Somewhat poorly drai ned assunme 10 inches per year
Poorly drained and very poorly drained assune 8 inches per year

After reviewi ng soils maps for our exanple golf course we found
the site to contain the following soils. The areas that these
soil s cover are best guesses nade by | ooking at the golf course
boundari es on the soils maps:

Ber kshire Fine Sandy Loan{(8-15% slope) is well drained and covers
approxi mately 12% of the golf course acreage (12 acres).

Ber kshire Fine Sandy Loan(3-5% slope) is well drained and covers
approximately 27% of the golf course acreage (27 acres).

Col t on- Duxbury i s excessively drained covering 44% of site (44
acres).

Lyman- Tunbridge is well drained covering 5% of the golf course
acreage (5 acres).

Tunbridge-Lynman is well drained and covers 12% of site (12 acres)

56% of the site is well drained and 44% of the site is
excessively drained. Therefore, 56% of the site provides 12

i nches of groundwater recharge from precipitation and 44% of the
site provides 16 inches of recharge fromprecipitation. By
averagi ng these you arrive at an annual recharge of about 13.7
inches for the site. To continue with the calculation; 13.7

i nches of water over 100 acres is equivalent to 140,797, 412
liters of water: (13.7 inches/12 inches per foot) * 100
acres(43,560 sqft per acre) = 4,973,100 cubic feet of water.
4,973,100 cubic feet * 7.48 gallons per cubic foot = 37,198, 788
gallons. 37,198,788 gallons * 3.785 liters/ gallon = 140, 797, 412
liters. This is the dilution factor for the 100 acre exanple
gol f course.

1) ADD THE PESTI Cl DE

W Wil use 2,4-D as an exanple. Referring to the | abel for
a typical liquid three way herbicide we find that the recommended
application rate is 3 pints per acre. W also determne that the
product contains 1.24 pounds of active ingredient (2,4-D) per
gal lon of product. This equates to an application rate of 0.465

pounds of 2,4-D per acre. 1In our exanple we will make one
application per year to 20 acres. That is equal to 9.3 pounds of
2,4-D per year. How much of that anmount will |each bel ow the root

zone? For the purposes of this exercise we will assune 10%
actually | eaves the root zone - this is a very conservative
assunption. 10%of 9.3 Ibs is 0.93 | bs or 422 grans (454 grans
per pound).



I11) DI LUTE THE PESTI Cl DE

The dilution calculation is sinple division. Gans of pesticide
lost to leaching divided by liters of water (your dilution
factor):

422 granms of 2,4-D diluted in 140,797,412 liters of water
equal s . 00000299 grams of 2,4-D per liter or 2.99 parts per

billion. To convert fromgrans per liter to parts per billion
multiply granms per liter by one mllion. The final concentration
in parts per billion is then conpared to the drinking water

standard for 2,4-D fromthe |list of non prescreened conpounds.
The “HAL” or Health Advisory Level for 2,4-Dis 70 parts per
billion. The use of 2,4-D according to |abel rates to 20 acres
of turf at this golf course is wthin the drinking water standard
for 2,4-D

The infornmation is then summari zed on the attached charts.



