Helpful Calculations for Permit Review
WARNING: If this page does nothing for you except bring back painful memories of your last math
class, which you barely passed over 20 years ago, do not panic. Call Prairie Rivers Network at
217-344-2371 or Illinois Chapter of Sierra Club at 312/251-1680 for assistance.

Load vs. Concentration
Pounds per day (ppd or lbs/day) à Milligrams per liter (mg/L) [and vice versa]
Formula
8.34 × (mg/L) × (MGD) = (lbs/day)

0.1197 × (lbs/day) ÷ (MGD) = (mg/L)

Examples
A permit authorizes a discharge with a flow of 3.0
MGD that will have 0.500 mg/L of total residual
chlorine (TRC). You want to know the load (in
lbs/day) of TRC.
8.34 × 0.5 × 3.0 = 12.5 lbs/day
The same permit authorizes 8.0 lbs/day of copper. You
want to know the concentration of copper in the
discharge.
0.1197× 8 ÷ 3.0 = 0.32 mg/L

Flow Conversions
Cubic feet per second (cfs) à Million gallons per day (MGD) [and vice versa]
Formula
(MGD) × 1.547 = (cfs)

(cfs) ÷ 1.547 = (MGD)

Examples
A permit authorizes a discharge with an average flow of
4.0 MGD. You want to know what this is in cubic feet per
second.
4.0 × 1.547 = 6.2 cfs
The 7Q10 flow (or low flow) of your river is 30 cfs. You
are curious about what this flow is in million gallons per
day (MGD).
30 ÷ 1.547 = 19 MGD
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Calculating concentrations downstream of the discharge (after mixing)
This is an important calculation if you want to find out if a discharge is likely to cause or
contribute to a violation of water quality standards. To do this calculation, you need to
know (1) the discharge flow (shown in the permit) converted to cfs using the formula
above, (2) the concentration of the pollutant in the discharge in mg/L (shown in the
permit), (3) the flow of the river (use the “7Q10” shown in the fact sheet or found
through the USGS website), and (4) the concentration of the pollutant in the river
upstream of the discharge (use any water quality data you can find; agency people often
assume zero). This calculation looks scary, but it is not difficult to do. Remember to do
the calculations in parentheses first.
Formula
[(discharge mg/L × discharge cfs)
+ (upstream mg/L × upstream cfs)]
÷ (discharge cfs + upstream cfs)
= downstream mg/L

If you assume the upstream
concentration is zero, this simplifies to:
(discharge mg/L × discharge cfs)
÷ (discharge cfs + upstream cfs)
= downstream mg/L
If the upstream flow is zero, the
downstream concentration is the same
as the discharge concentration

Examples
You want to estimate the concentration of ammonia
downstream from a discharge of 2.0 MGD with 3.0
mg/L of ammonia. The upstream flow is 5 cfs with 1.0
mg/L of ammonia.
• First convert the discharge flow from MGD to cfs:
2.0 × 1.547 = 3.1 cfs
• Next do calculations, parentheses first:
[(3.0 × 3.1)
(= 9.3)
+ (1.0 × 5)]
(= 5)
÷ (3.1 + 5)
(= 8.1)
[9.3 + 5] ÷ 8.1
14.3 ÷ 8.1 = 1.8 mg/L of ammonia
You want to estimate the concentration of nickel
downstream from a discharge of 3.2 MGD with 2.0
mg/L of nickel. The river is very clean with no nickel
and has a low flow of 10 cfs.
• First convert the discharge flow from MGD to cfs:
3.2 × 1.547 = 5 cfs
• Next do calculations, parentheses first:
(2.0 × 5)
(10)
÷ (5 + 10)
(15)
10 ÷ 15 = 0.67 mg/L of nickel
You want to know the downstream concentration of iron
downstream of a discharge with 3.0 mg/L of iron. There
is not flow in the small stream upstream of the
discharge.
• There is no dilution at all. Therefore there is
approximately 3.0 mg/L of iron downstream.

Note: These calculations assume that the pollutant does not settle out or break down quickly.
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