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CASE STUDY



(Source: Guilbeault, Parker, & Cherry, 2005)

Industrial Site, New Hampshire



Field Research & HRSC has brought a new awareness 
of the heterogeneity of solutes in dissolved plumes

(Source: Guilbeault et al. 2005)



Has HRSC opened up Pandora’s Box?
Which concentrations do you pick?!? 

(Source: Guilbeault et al. 2005)



Impact to a supply well from a point-
source chemical release
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Problem: Traditional 
site assessments that 
focus on defining 
contaminant 
concentrations don’t 
facilitate predictions of 
possible future 
impacts to 
downgradient supply 
wells!

?



Contaminant Mass Discharge
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Contaminant 
mass 
discharge 
provides the 
link between 
the plume and 
the supply 
well
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Example calculation of predicted impact to 
downgradient supply well
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Transect method (Alameda Point, CA)

d
g40M

areationalseccrossA
eargdischspecificq

ionconcentrataverageC
:where

AqCM

d

i

i

i

i

n

i
iid

≅

=
=
=

=∑

>100,000 µg/L>100 µg/L

D
EP

TH
 - 

FE
ET

FEET

100

0

20

15

10

5

0

20

15

10

5

>1,000 µg/L >10,000 µg/L

10

ND

ND

ND

ND

32

31ND

43

63

27

ND

ND

ND

8

42

25

34

85

153

186

593

94,430

96,430

2,560

NA

2,409

2,556

31,430

210,100

241,700

129,200

324

156

476

17,280

61,980

42,490

80

237

107

120

2,805

34,860

2,246

NA

469

573

ND

145

11,100

294

37 ND

ND

ND

376

ND

ND

ND

ND

ND

ND

16

50

24

ND

9

13

ND

PZ-5PZ-6PZ-7PZ-8PZ-9PZ-10PZ-11PZ-12PZ-13PZ-14
North

Figure 4a
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Figure 4b

For K determination:
• slug tests
• borehole dilution tests
• constant head injection tests
• pore-pressure dissipation tests
• empirical methods (grain size distribution)



Calculate Md from existing pump 
& treat records!
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Md = Q x C



(Steady-state pumping method)



International adopters of Mass 
Discharge Framework

 Germany (“Emission Based” Cleanup)
 Province of British Columbia
 Australia
 Netherlands
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But, concentration metrics are 
established in our regulatory systems  
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Md values can be converted to spatially-
averaged, flow-weighted concentrations!



Calculating a spatially-averaged, flow-
weighted concentration (CA)

Md = 15 kg/y = 41 g/d
Qp = plume volumetric discharge = 3.27 gpm (6,497 m3/y)

CA = Md/Qp = 15 kg/y / 6,497 m3/y = 0.0023 kg/m3

= 0.0023 g/L = 2.3 mg/L = 2,300 ug/L 

Case 1: Qw = 3.27 gpm
0.0023 kg/m3 x 6,497 m3/y 
/ 6,497 m3/y = 2,300 ug/L

Case 2: Qw = 327 gpm:
Cwell would be 23 ug/L

This concentration metric is 
useful for calculating 
maximum concentration in 
a supply well
CA x Qp/Qwell = Cwell



Forthcoming article in Fall 2017 GWMR



Thank you!
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