Modeling and Uncertainty
Analysis for Remedy Selection
and Design to Address
Groundwater Discharging to
Surface Water
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background — former MGP in Flint, Ml
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overall project objectives




overall project objectives

1. address direct contact
exposure pathway for
MGP-related impacts

2. meet MDEQ compliance\
criteria for groundwater
venting to the river

3. restore riverbanks and
infrastructure
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modeling approach and key details -




groundwater flow dependent on river
conditions

partially penetrating river
dam with uncertain future operation
diverse stakeholders

state agency

city

property owner

public




starting point — existing groundwater
modeling model

approach update with new investigation data
recalibrate

predictive scenarios with uncertainty
analysis




model use —
throughout
the project
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Cell sizes range from 22 meters by 24 meters at the model
edges to 5 meters by 5 meters in the area of the site.

s
‘g .

QF"“SL %

o




the model was calibrated to a robust
model dataset, including:

calibration 2008, 2011, and 2013 steady-state heads and
head differences

building drain flux rates
MW-37S pumping test drawdown and recovery

high-frequency aquifer and river elevation data
(STWT1)

2008 steady-state concentrations
2008-2013 transient concentrations

additional regularization information
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null space
monte carlo

step 1 — generate 50 random parameter
sets

step 2 — refine parameter sets based on
parameter sensitivity

step 3 — run up to 2 calibration
Iterations to bring parameter sets closer
to calibration

defined objective function threshold

all 50 parameter sets reached user-defined
threshold




model results and use
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feasibility study
results

Natural Recovery

B
3 H
~ree O Qa E
(U T &
£ 3
i *
)
P
qpvé\ W H Schuars o,
Former
Gasholder
Area
& Tl we® . —
}
E 4th Ave =
2
Former
Production
Area
Hanmiton
Dam
Benzene Concentration (ug/L)
DW Criteria = 5.0 ug/L
1-5
&
5-50 &
&
50 - 100
GSI Criteria = 200 ug/L
100 - 200
200 - 500

Final Acute Value = 1,900 ug/L
500 - 1,900

B .000- 5,000
I 5.000- 10,000
I 0.000 - 20,000

‘7, Former MGP Property

|:| Historical Features

Permeable Cap

3
e o o
H
£
]
o
E 4th Ave
Hamiton
Dam
&
&
wa’
&
490%
g

B
£
z
-]
m
w
@
w

Impermeable Cap

b=l
3 H
re D (5} -
w.l(_,llﬂr n‘;‘ m?
g i
8 &
g5t pee
E dih Ave
Hamton
Dam
&
&
@f
&,
g,
4

b,
8,
o

G




Maximum Minimum

=] E i E
o S 2 e 5 o
1 o> i o
e 8 3 A ¥ 8 2 ;
E L " E El 3
5 = {g\é@ 5 = @Qﬁ'
\‘D
3
& W H Seh,
L[] Artz O
design results §
Former
" Gashoider
_\Alea
o 5] g 5]
E & Ave E 4th Ave
Hamitn Hamitn
Dam Dam
Benzene Concentration (ug/L)
DW Criteria = 5.0 ug/L
1-5
5-50 e &
&
50 - 100 < <
GSI Criteria = 200 ug/L e
100 - 200 P
L3
@
200 - 500 5
Final Acute Value = 1,900 ug/L
500 - 1,900

B 1 200-5.000 %,
I 5000 - 10,000 Z
I 0.000 - 20,000

‘ :‘[ Former MGP Property

Lem

|:| Historical Features




Maximum Minimum

= 2 ] 2

ot 3 £ or g H
e o s weaie® o £

8 - & 8 = &

E 3 E E

g A AN g 5

&
oF Wi
(nd Sty
. arty oy
design results b4
Former
l-" + Gashoider
£ B0 5] ¢ 8 5
E 4th Ave E 4 Ave
i
Hamilmn Hamion
Dam Dam
Naphthalene Concentration (ug/L)
5-11
GSlI criteria = 11.0 ug/L
11-50 5 3
5 uE
& &
50 - 100 &
B

100 - 200 &
Final Acute Value = 200 ug/L é—
200 - 520

DW criteria = 520 ug/L

I s520- 1,000 5
I .000-5.000 L
Il 5.000-10.000

I 0.000 - 200,000

\__ _. Former MGP Property

I:l Historical Features




monitoring
plan

e User MACD

1221251001\Gie \Proje ct20191Pre sentationFigures\Post Remedial

MW-17-058

MW-17-05RB MW:17-04S
17 MW-17-04RB
SET R MW-17-04D
MW-17D. 3
¢ &
@
3 MW-11-01S
> MW-11-01RB
o Q
<
T IS MW-25S
2 % & MW-388
MW-11-08S IVV-
2 Former
MW-44B W'QQ'SSRB 2R T TN——Gasholder
2 QMW-H-OQRB-R o Y
MW-11-028-R Area
(3
MW-458 Hhave
¥ e MW-11-06D D)
MVV-16D3
MW-10S :
MW-10D MW-8S (MY-233
\ MW-23B
MW-8D v
MW-348 ey MW-18D
YOS MW-4D C%p 3
AMW-SD g 5 s g
MW-308 \P3
2} MW-29S -
MW 11.05S MV20S455
MW-11-05D; Pw.11f01RB Y
@MW-SSB MW-11-05RB MAL14DT X
MW-11-03S BT Formgr
MW-11-03D N Production
B ] Area
MW-32B-R
MW-13S-R~3 AR Mw-27s
MW-13D-R<E @ MW-37B
11-07RB- MW-15D i L
MW-11-07RB-R (XA $p_6 b i s 5 5
MW-36B  MW-42B MWA1-07S-R 3D $ &
MW.2D FBREC-2 i
MW-36D MW-17-07RB MW-485 ©
NNV'WQAB\:;ISIWD‘ @ R
S Hamilton MW.ABB e CENTER
MW-17-08D-@ @' SUMP
Dam MwWA1S 4P MW-41B-R MW.7S
28 MW-11D J
2 MW-15-01D MW-438  MW-7D S
%/) MW-47D -MW-17-02D Mw-15:01S ‘4@%‘%
d;MW-”S‘ MW-11-04RB <
MW-17-01RB {ﬁ i pes e
MWV-12D MW-17-035
MW-12S
Photo: NearMap 3/28/2018 Feet




elS[SNyfe]alx M Katy Lindstrom — klindstrom@barr.com

www.barr.com




