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Checklist for Virtual Participation |

v If you prefer to join audio by phone, please dial the call in number and
enter the access code and audio PIN number to enter the meeting. Click
the microphone icon on the dialogue box and a drop down menu will give
you the option for “computer” or “phone call’. Select “phone call” to enter
the meeting.

v RAB Members — mute when not speaking and turn on your video camera if
you are able.

v If necessary, rename yourself by hovering over your name in the
“attendees” tab and providing your first and last name

v Use attendees tools to raise your hand
v To enable closed captions for language support, use toolbar button

v Contact the RAB Coordinator with access guestions
rabcoordinator@aerostar.net
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Agenda |

m\Welcome and introduction

m Stakeholder and RAB member updates
® RAB business update

® MMRP Awareness Training

m Remedial investigation (R1) and interim remedial
actions (IRAs) status

m Conceptual Site Model Summary
m RAB and public questions/Public comment
m Conclusion — RAB Co-Chairs’ closing remarks
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RAB Rules

01 Respect one another and maintain an atmosphere of open dialogue and exchange
of ideas

02 Use our time together efficiently, wisely and respectfully

03 Speak clearly and succinctly one person at a time; avoid interrupting others

04 Listen and remain open to different points of view

05 Maintain a propensity for progress: prepare, discuss, document and move forward

06 Share information early, openly and honestly

07 Accurately and objectively relay to others the discussions that occur at board
meetings
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Welcome and Introductions

m Public comment procedure
m To indicate that you'd like to make public comment, please chat the host
or email Tim Sueltenfuss tim@galendriscol.com
m 3 minutes per person

m RAB participation
m Indicate you'd like to speak by clicking the blue hand icon
m Please wait to be called on by the moderator
m Please provide your name before you begin your question or comment
m Be patient and kind please

m Email tech questions to: rabcoordinator@aerostar.net
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Air Force Update
m Fieldwork Update

Former Wurtsmith AFB RAB

Pump and Treat
Systems: FT02,
CTS and MPTS
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Stakeholder Updates

Community
RAB Members
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Stakeholder Updates
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RAB Business

mAction Item Review
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]!—[ Presentation:
3 MMRP Awareness

Kevin Nicholas
Lead UXO Field Manager
21 April 2021
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Munitions
Are Dangerous

Follow the 3Rs of
Explosives Safety

Ol!emgnize - when you may have encountered a munition.
'if_____?i' r|_,'?;'_--_§.'|‘31TEHt - do not touch, move or disturb it, but carefully leave the area.

© Beport - call 9




W ecognize

® Rerca What are Munitions?

w1 tport

Munitions include:

Grenades

& Mortar
Rounds
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W ecognize

® Rer What are UXO?

w1 tport

What are Unexploded Ordnance?

e Munitions (ammo) that failed to
function properly;

e Can be of any type;

e May just be a component of a
munition (e.g., fuze or exposed
explosive fill).
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® eognize

er:u  Some Munitions are Hard to Identify

» [ eport

Explosives may be encountered anywhere on
an installation from previous military training.
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® eognize

® R Munitions Vary in Appearance

» [ tport

Munitions are dangerous regardless of appearance:

» Munition type, shape, size, age,
or condition doesn’t matter.

» Flares, simulators, and blastlng
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® eognize

® Reves Artillery Projectile

® [Ceport
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W ecognize

® Rua Rockets

tport

New
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W ecognize

® R Examples of Warning Signs

» [itport

Trespassing on areas with warning signs or gates:

» may result in injury or death.
» is hazardous and prohibited by law.
» may result in substantial fines.
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W ecognize

erwa  \What to Do If You Encounter Munitions

b [eport

® Recognize that munitions are dangerous
Munitions may:
» not look like a bullet or bomb.
» look harmless, but they are dangerous.
» be shiny or rusty.

» be clean or dirty.

Regardless of whether a munition has been moved, it
may still explode. In fact, used munitions can be more
dangerous than new.
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® eognize

ercx  \NMhat to Do If You Encounter Munitions

eport

» Do not approach, touch, move, or disturb; carefully
leave area the same way you entered.

» In remote surroundings, mark general area where you
encountered a munition so local authorities can locate.
DO NOT go closer to munition when marking.

@ Report what you saw and where you saw it.

» Call 911

» Authorities will clear area and
contact trained Explosives
Ordnance Disposal (EOD)
personnel to dispose of items.




®  ewognize

® Rerreat DENIX Resources

® Deport

@ DENIX

Dol EMVIRDMNMEMT, SAFETY AMD OCCUPATICOMAL
HEALTH NETWORK AND INFORMATION EXCHANGE

What Is DENIX?

The DoD Environment, Safety & Occupational Health Network and Information
Exchange (DENIX) is a collaborative cloud platform used to share and report DoD-
specific environment, safety & occupational health (ESOH) information with the
public and DOD communities.

3Rs Explosives Safety Education Program website:
https://www.denix.osd.mil/uxo/?p=home

Resources
Coloring Books Fact Sheets Foreign Language Translations Logos
Magnets Pocket Cards  Posters Presentations
Safety Guides Signs Site Specific Education Resources Stickers

Temporary Tattoos  Videos
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|! | Questions?
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Presentation:

USAF Remedial
Investigation and
Interim Remedial Action
Update

Paula Bond
Project Manager
21 April 2021

Your Success is Our Mission! 26
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RI and IRA Updates

mRI CERCLA Process

Risk

. Assessme
R1 Scoping UFP-QAPP nt Work Field D_ata Rl Report
(complete) (on-going) Plan Collection
on-going

m |RA CERCLA Process

ropose pu_b"C Interim :
IRA Remedial Pla? Comment Record of Rlnterlg) | Interim
Scoping Design (Cgl\r/rl‘_poer']t_e' and Decision ir:tieor:a Remedial
(complete) (complete) going, Meeting (on-going, Work Plan Action
VEL) (complete, CM)
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R1 Update

BRI Work Plan (Uniform Federal Policy- Quality
Assurance Project Plan)

m Draft provided to EGLE for review on April 6
m Comments to be provided to AFCEC by May 15

mBegan preparation for field activities
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IRA Update — Proposed Plans

m Proposed Plan
m Van Etten Lake proposed plan
m Public comment period: TBD
m Virtual public meeting: TBD
mRecord Of Decision

m Clark’s Marsh
m Reviewing public comments

Your Success is Our Mission! 29
UNCLASSIFIED



Field Schedule
m Rl and IRA Field Work Timeline

Clark’s Marsh Van Etten
IRA Lake IRA Rl Field
BeginRI begin begin work IRA(s) Start-

Fieldwork construction construction complete Up

Documentation

June 2021 | Jul Jan 2022 Feb

RIFieldwork

Clark’s Marsh IRA

Van Etten Lake IRA
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UNCLASSIFIED



; Th ig,i o
o ¥

SSSSSSSSSSSS

Former Wurtsmith AFB RAB

|! | Questions?
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Presentation:

Conceptual
/N Site Model

Colin Plank
Sequence Stratigraphy Specialist
21 April 2021
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B. Depositional Facies Models
3 Wave Dominated Delta Facies Model:
' Most Applicable to Nipissing - Moder Huron Stages
Finial and citributary Massive, fine
channsi sands and gravels beach ridge sands
Geologic Geologic Unit (_3e neral Hydrostratigraphic | Thickness
Age Lithology Function
Modern Au Sable Alluvium medium sand permeable, o0
[ Point Bar and Channel and gravel insignificant use as aquifer
. B silt and clay, with B
o B Floodplain Deposits pe: locally confining unit 0-15 4t
c L - -
acustrine Deposits
fine to medium sands
8 (Nipissing to Present) e Surficial Aquifer System
with silt, local {Holocene Strand Plain) 0451t
=] Shoref: d Eol
s [ Shoreface and Eolian gravel on shoreface
T I Lower Shoreface and sandy silt and clay Cross Section A-A"  mersecion A-
Offshore soms gravel ) Mortheast
Au Sable Incised Valley Fill woody organics and
[ Bay/Lagoonal and organic rich silt and
2 £ J Floodplain clay
Texation eetsbivs mean se v m
o0 lj=ome M cnen. —— Rkt e [ Point Bar and Channel sand and gravel permeanle, | 600
I soo-ss0 [ o060 [ <oc0 Itepeee o Soundary usease|  _ %
A Topography and gealogic maps show that former WAFR is Iocated on the norther side of the Alganguin Delta| Glacio-Lacustrine Deposits H H
9l Clay-Tich il of e Tawas Mmoring ai N - 2
xpo of prosent at Mappe shoraknes and boach ri 8 [ Lake Algonquin Fan Delta | fine to coarse sand | Surficial Aquifer Sy) 5 :
of site indicate wave driven depasi i nd fal (see Figure 1021 @ Distributary channel fills, topaet with gravel (Algonguin Delt: H § g
B The block diagrams at ite gedlogy. D Q and foreset bedding £s t
‘with aquifr alemants are indicatad with yellow arrows and aquitard olamants with gray arfows o 2 2
X X i { 7] I Prodelta and Lake Bottom clay with silt =z 3
1) Shows the wave dominated delta facies moded currently n use by AFCEC and EGLE. Delta front sands, beach 1 — {Algonauin, Seven Mile Hill Yy i H
fuvial channe! s Aqitard: oft shora dopal K] , S . and frace gravel b
fioadplain. This i ipisi o and Jack Pines ages)
W plain gia regions of Chile. The Gla Deposits clay with silt
th o inlarge, ™ ) y
oy coarsa run, Inequiar scustring % and exposa I Till (undifferentiated) sand and gravel
also ay-fill behind spits and developed t This facies|
from modem systoms in 3 recontly de-glaciated landscape is ikaly appropriats fof the Pleistacenc doltas. [ — Qutwashlice-contact medium to fine sand permeable,
Deposits with silt and gravel | insignificant use as g -
=
[
K Bedrock
& quartz-rich sandstone| Sandstone Aquif| stratigraphic Key Graphic Grain Size Log Legend froploiarc L e
@ [ Marshall Sandstone: Modern Au Sable Alluvium Glacio-Lacustrine Deposits. i I ”:}‘T“_ B orikeiog el Screen E G Log
7 [ Point Barand Channel D8RS [ | ake Aigonquin Fan Delta >
o shale fzar gl N (s e gravel) - |
£ I Coldwater Shale - B Peat and Foodpiai Deposts M Proden and Lake o W |
Locustrine Deposits (Nipissing-Present i o \e
uncenformable contact . . [ Shoreface and Eoiian tzand) B T (undiflerentiated) (cey wit gravel)
ey S ety SN | g Lower ot a0 ORNS gy st contactcepost s e
— —  locally indistinct contact Aquifer Resource Aquitard {sandy st an cay) ) TR [ Y —
Au Sable Incised Valley Fill Bedrock (Mississippian) - - -
sharp contact 1 Point Bar and Channel Deposits [0 Marshan sandstone Eiwra 4014
(320 amd gravel)
= Ba.--’Lam:onal and Floodpiain % BURNS
fergancs, 3t and day) I\ MEDONNELL
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Digital Site Management Tool |

B GlS-based compilation of data and CSM figures

m In addition to this presentation, we’ll use the DSMT
web-application to share data and figures dynamically.

https://bmcd-gis.maps.arcgis.com/apps/webappviewer/index.html|?id=d6fc290f413b490da94d4b9c08e99b17
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g
Overview of CSM Elements and Presentation
m Geology of the site:
m The plumbing that controls
groundwater flow paths
m Hydrogeology of the
site:
m Where the water and PFAS
IS moving to and from
m Current synthesis and
data discussion

m Eastern and southern base
boundaries _

m Van Etten Lake/creek B>s0 [ ssosoo [ 650600
B 500850 [l eoo-650 [ <600 ~ ——— Interpreted Unit Boundary
m Clark’'s Marsh

|

= > e
Data Source: hitpw//www.deq.state mi.us/geowebface/

Relict Shareline
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B Geologic Evolution of Site Stratigraghx

Former Wurtsmith AFB RAB

Chronology of Lake Stages

AGE

YEARS
B.P.

LAKE MICHIGAN

LAKE HURON

- 1000

- 2000

- 3000

- 4000

— 5000

= G000

= 7000

- 8000

|- 9000

|- 10,000

- 11.000

- 12,000

= 13,000

Modern Lakes

Algoma Great Lakes

Nipissing Great Lakes

iCanlluent with Lake Superior)

___%%_,

Reconstruction of Paleo Shorelines

B By M i i .00 B0 AR, 8

s 1 e 00

Pre-Nipissing Transgression
{ Confluent Lake Michigan and Lake Huron Basins)

Chippewa Low Phase

HMichigan Bawin Draining via

the Mackinas River Channel

Conflesnt Main Huron &
4

Gecrgias Bay Basing

¥ Hough Level Georglan Bay

Stanley Low Phase

Hurcn Basls Draining to

Fort Brady
Algonguin o

Calumet Level

= (WAM]

Two Creeks Low

Glenwoad 11

Lake Chicago ;

Intra Glenwood Low

Glenwood [

Eorah?

Oriilia
Main Algonquin of Huron (MAH)

arly Lake Algonguin __

o A&B.

Humn 1%

Your Success is Our Mission!

UNCLASSIFIED



Former Wurtsmith AFB RAB _ }

&

2y
%mqﬂgﬁ'ﬁ‘
Geologic Geologic Unit (_E-eneral Hydrostratigraphic |Thickness
Age Lithology Function
Modern Au Sable Alluvium medium sand permeable, 010
I Point Bar and Channel and gravel insignificant use as aquifer S
. . silt and clay, with ; ;
® I Fioodplain Deposits peat locally confining unit 015 ft.
c - -
(0] Laqu_s"_me Deposits fine to medium sands | Surficial Aquifer System
's] (Nipissing to Present) P -
o . with silt, local (Holocene Strand Plain) 045 ft
S [ ] Shoreface and Eolian gravel on shoreface
Lower Shoreface and i
T [ | sandy silt and clay 0-35 &
Offshore some gravel
Au Sable Incised Valley Fill woody organics and
[ Bay/Lagoonal and organic rich silt and 0-50 ft.
Floodplain clay
[ ] Point Bar and Channel sand and gravel p;?::ra:;e' 0-25 ft
Glacio-Lacustrine Deposits Surficial Aquifer
X Lake Al I fine to coarse sand System
c [__] Lake Algonquin Fan Delta _ : 0-70 ft.
© Distributary channel fills, topset with gravel (Algonquin
8 and foreset bedding Deita)
k7] I Prodelta and Lake Bottom i
— ; " . clay with silt
@ (Algonguin, Seven Mile Hill, 0-40 ft.
L and trace gravel
o and Jack Pines ages)
Glacial Deposits clay with silt, 50100 ft
I Till (undifferentiated) sand and gravel )
Qutwash/ice-contact medium to fine sand permeable
- ' 0-15 ft
=3 Deposits with silt and gravel | insignificant use as aquifer
c
) Bedrock
% quartz-rich sandstone Sandstone Aquifer 0-50 ft.
= [ Marshall Sandstone
7]
W
2 I coldwater Shale shale =100 f.
~———— unconformable contact Locally Significant - Locally Significant
— — locally indistinct contact Aguifer Resource Aquitard
sharp contact
37
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Geologic Geologic Unit G I Hy grap
Age Lithology Function
Modern Au Sable Alluvium medum sand permeable, ot
I Point Bar and Channel and gravel insignificant use as agquiter B
silt and ¢ ith - "
o B Fioodplain Deposits =it I::" w locally confining unit 015t
= Lacustrine Deposits
@ * P fine 1o medi d i System
Q (Nipissing to Present) " e local :f:;:: ;,,':ﬂ Flain) | 045
% [ Shoreface and Eclian gravel on shoreface
T Lower Shoreface and sandy silt and clay
Offshore some gravel
Au Sable Incised Valley Fill woody organics and
[ Bay/Lagoonal and arganic rich silt and
Floodplal clay
Paint Bar and Channel sand and gravel
[ —
Glacio-Lacustrine Deposits
g [_] Lake Algonquin Fan Delta fine bo coarse sand
© Distributary channel fills, topset with gravel
o nd foreset beddi
T v
Prodelta and Lake Bottom
© {Algonqun, Seven Mie Hil, s
E and Jack Pines ages) grave
Glacial Deposits clay with silt,
T (undifferentiated) sand and gravel
[ Qutwashiice-contact medmm to fine sand permeable,
Daposi!s with silt and gravel use as aguifer
5 Bedrock
Y quartz-rich sandstone|  Sandsione Aquiter
3 [_] Marshall Sandstone
I coldwater Shale shale
unconformabile contact Locally Senificant Locally Signilicant
— — locally indistinct contact Aguifer Resource Aquitard

— sharp contact

UNCLASSIFIED
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Wave Dominated Delta Facies Model:
Most Applicable to Nipissing - Modern Huron Stages

P assive, fine
heach ridge sands

Fluwial and distributary
channe| sands and gravels

Flaod Plain
Silts and Clays Coarse o medium
bar sands
e
/‘/\:\ Fine lower shore
S— g sands, silty below
~wave base
e o
Dielta Plain
Silte and Clays L pacn
- - e
[T ] patmponismst [T st v
Off Shore - h_‘ﬁ o
Silts and Clays [EHEE. W
Lacustrine Braided Delta Facies Model:
S— Maost Applicable to Pleistocene Deltas (Algenquin, Seven Mile Hill, Jack Pines)
River Walley Incised inta Abandoned
_ Delta From Previous Highstand Delta delta frent slepe

inclsed

unconformable contact

locally indistinct contact

sharp contact

Locally Significant
Aquifer Resource

Locally Significant
Aquitard

GerIogic Geologic Unit L(_‘.—t:nllaral Hydrostratigraphic |Thickness
ge Ithology Function
Modern Au Sable Alluvium medium sand permeable,
0-10 ft
- Point Bar and Channel and gravel insignificant use as aquifer ]
. . silt and clay, with 5
o I Floodplain Deposits peaty locally confining unit 0-15ft.
cC - .
© Laqu_str_me Deposits fine to medium sands | Syrficial Aquifer System
(&) (Nipissing to Present) P -
with silt, local {Holocene Strand Plain) 0-45 ft
O .
S [ ] Shoreface and Eolian gravel on shoreface
T Lower Shoreface and sandy silt and clay 0.35 1t
Offshore some gravel g
Au Sable Incised Valley Fill woody organics and
[ ] Bay/Lagoonal and organic rich silt and 0-50 ft.
Floodplain clay
oint Bar an anne! sand and grave . ! -25 ft.
[__1 Point Bar and Channel d and gravel p;rl'r:’;a:['le 0251t
Glacio-Lacustrine Deposits Surficial Aquifer
Q Lake Al in Fan Delt fine to coarse sand System
c [__] Lake Algonquin Fan Delta ) ) 0-70 ft.
) Distributary channel fills, topset with gravel (Algonquin
8 and foreset bedding Delta)
@ I Frodelta and Lake Bottom clay with silt
6 (Algonguin, Seven Mile Hill, 0-40 ft.
w and trace gravel
o and Jack Pines ages)
Glacial Deposits clay with silt, 60100 ft
I Till (undifferentiated) sand and gravel :
QOutwash/ice-contact medium to fine sand permeable
P ' 0-15ft
== Deposits with silt and gravel | insignificant use as aquifer
| -y
© Bedrock
% Marshall Sandst quartz-rich sandstone Sandstone Aquifer 0-50 ft.
‘B I arshall sandasione
(%]
k7]
%’ I Coldwater Shale shale ~100 ft.
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Notes
1. On-Base equipotential contours based on annual
basewide water level gauging November 2019 (EGLE
denoted locations).
2. Equipotential contours from near the Au Sable River and
- from east of Van Etten Lake are based on water level data
‘measured September-October 2018 (AECOM, 2020a)
E[Bay West denoted locations). Although the data from on-
‘Base and off-Base are a year apar, they are from the
‘same season, and are considered comparable for
purposes of regional flow system understanding.
3. Equipotential contours reflect idle or operating pumping
purge wells.
. Where well clusters are present, only gauging data from
shallow well are used to develop equipotential contours.
5. Equipotential contours are in feet above mean sea level
6. Equipotential contour = 1 foot

Legend . Figure 10-5
®  \onitoring Well Location (Bay West) ©  Monitoring Well Location (EGLE) Groundwater Potentiometric
M BURNS Surface Map
B3 instaiiation area — Equipotential Contour 2,0001,000 0 g NMEDONNELL Preliminary Base-Wide CSM
ormer Wurtsmith Air Force Base

—= Groundwater Flow Direction L
Scale in Feet Oscoda, Mi
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| Seasonal Synoptic Potentiometric Surface Map
mNovember 2020 shown

m Includes EGLE wells

mApril 2021
m Map to come

4/12/2021, 11:50:06 AM
O Nov 2020 Water Levels

Potentiometric Contours (Nov 2020)

1:36,112
0 0.3 0.6 1.2mi

T 1
0 05 1 2km
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Stratigraphic Cross Section Network

mA network of 9
Cross sections

mEstablishes
framework for
understanding
Site data

mInforms a
science-based
approach to more

4/12/2021, 11:14:17 AM

ff - - t O Nov 2020 Water Levels
e I C I e n = * Cross_Sections

1:36,112
06

Investigation and
remedies
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Stratigraphic Cross Section Key

Stratigraphic Key

Graphic Grain Size Log Legend Inferred Bedding Orientations

(diip adpusted to 5]]1 vertical
Modern Au Sable Alluvium Glacio-Lacustrine Deposits G-A‘r’l wigravel exaggeration)
(I {Psglglaang;?ar:glflhannel Deposits 1 Lake Algonquin Fan Delta st .rlj\ 1 0.7
sand and gravel |
Peat and Floodplain Deposits [ gravel)

(organics, silt, and clay)
Lacustrine Deposits (Nipissing-Present)
[__1 Shoreface and Eolian (sand)
Lower Shoreface and Offshore
(sandy silt and clay)
Au Sable Incised Valley Fill
[__] Point Bar and Channel Deposits
(sand and gravel)
[__] Bay/Lagoonal and Floodplain
(organics, silt, and clay)

UNCLASSIFIED

I Prodelta and Lake Bottom (clay)
Glacial Deposits
I Tl (undifferentiated) (clay with gravel)

] Outwash/ice-contact deposits (sand)

Bedrock (Mississippian)
[ marshall Sandstone

5062 Potentiometric Elevation™®**
g Monitoring Well Screen Gamma Log

Width of log column denotes
predominant grain size

Colarin log column indicates following:
red = gravelly jooarss)

orange = gravelly fine-medium)
GRAVEL [ yellow = “dean” sand
s grean = sifty
blue = dayey

Your Success is Our Mission!

Blank imtervals indicate no sample recovered.
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Overview: Cross Sections A. B.and D

A Cross Section A-A"  intersection A

Southwest Pump Test: 119 - 192 fi/d" B-B° Mortheast
IIIIII|1IIII..II |1 | T 11l 11 1 1

Groundwater Flows Out

Groundwater Flows
Towards Van Etten Lake

— 600

Elevation
pgg fect above mean sea level)
Elevation
(feet above mean sea level)

500
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Groundwater Flows Out

A Component of Groundwater Flows

Former Wurtsmith AFB RAB 7%

%ﬁr‘)[ N‘ﬁﬂ‘ﬁ\

Cross Section D-D’

Cross-Section D-D'

D of Cross Section (Southwest) Out of Cross Section (Southwest) o
A Pump Test:
North| A|A 132 fi/d | |
J— Pump Tests: 119- 143 ft/d" | SlugTests™

600 —

FT02-FTP7D \p % |
FT:

J o

| South

FTO2-PW2 | 7146)ftd

ET 4E|Darmfo¢'

Slug Tests™ W\
‘ 242 D]fudl .
55.1(5) fr/d |

SB27- 0 |

Slug Tests*:
FT17D}.88 (5 irdMWO12 (BO12)

136 (D) fi/d

Groundwater Flows
Towards Au Sable River

MWO013 (B013) Modern

AuSable

w

Meanderbeglt,

[ 1] |:|A . -||:||

floodplain and point bar

ncised Vallgy Fill

MWO015 (B015)
MWO014(B014)

o
EH=|

——600

4,000
Feet

8,000
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Overview of Plume Visualizations

N Waurtsmith DSMT Learn more about PROGRESS

Digital Site Management Tool

- Grayling sand, 0 10 6 percent siopes

- Grayling sand, calcereous substratum, nearly level and
undulating

[y Tewess and Lupton mucks, 0 to 1 percent slopes

I Twic Udipsamments, hilly

I Tpic Udipsamments, neerly level and undulating

. Udipsamments-Urban land complex, 0 to 8 percent siopes

B Winterfeld loamy sand, 010 2 percentslapes SRR EG e

others

Topographic Contours

Location
| Total Depth

Screen Interval

PFAS Results *. sy TR I 6 d

SWE260 VOC Resulhs

All Analytes/Compounds Search

* Chort A Seiection 22 -

Select Location 10

AlLMWY

Select analyte

PERFLUOROOCTANOIC ACID

Concentration
Sample Beginning Dapth ()

o —

Select time range start and end (optional)
- . - 972018 3/2019 2 30
- and Sample Log Date Concentration
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Groundwater on Eastern Boundary of Former WAFB
mHere the CSM addresses concepts related to:

m Potential underflow of Van Etten Lake and creek
m Groundwater-surface water dynamics on lake margln

m \We examine
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Groundwater-Lake Systems

EXPLANATION METERS FEET
15450 Example of realistic scales that

could be applied to this diagram

230
Line of equal hydraulic po-
tential, in feet above a

standard datum,
interval is variahbie,

o—a 0 3000 FEET

0 1000 METERS

Other patterns are
axplained in fig. 1

Ky /K, = 1,000

-
N ——
d r

|

1.4
Yl

.
General vicinity of stagnation point,
Mumber is head above lake lavel, in feet.

Discharge Lake: No outflow from
lake to groundwater on either side
or bottom. Lack of strong vertical
gradients. Similar to Van Etten
Lake

METERS FEET

Recharge-Discharge Lake: Outflow
through bottom occurs when there are
steep groundwater vertical gradients,
plus a permeable geologic unit at

depth. Dissimilar to Van Etten Lake
T.C. Winter, 1976

1550 Example of realistic scales that
could be applied to this diagram
290 —|
e olo o 3000 FEET / - (0]
0 s -
Other patterns are 1000 METER . 4 280
explained in fig. 1 ,/\ —

Ky /K, = 1,000
Kaq / Ky =1,000

________
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Stratigraphy and Groundwater Flow

4/16/2021, 9:47:48 AM 1:18,056
4/12/2021, 11:14:17 AM 5 02

O Nov 2020 Water Levels All Locations ®  Boring Locations ™ ™ Cross_Sections |—‘'—‘''—'''—::"av:'—'—'—'—'—'-‘—nl7 .

= ™ Cross_Sections * ERPIMS *  EGLE Wells Potentiometric Contours (Nov 2020)

Monitoring Wells
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Stratigraphy and Groundwater Flow: A-A’

A Cross Section A-A'  intersection A
Southwest ump Test: 119 - 192 ft/d’ -B’ Northeast

ey =| L 1
=lm 11 1
) i - — e 0 20cs) L 600
It i ol . -
1 _ s _ =

Elevation
(feet above mean sealevel) =
Elevation
(feet above mean sea level)

500

n
[=]
-

Feet
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o Stratigraphy and Groundwater Flow: C-C’

Cross-Section C-C'

c
West | N O T | | Fast
Pumnp Test: 156 ft/d’' BB’
07D | BB13  BBO6 A1-MWID
— | BB BBO5S BB08  vASD1009 VAS15003 Groundwater Flows _
* =] =] =
] |III = % g | ? | VAS15012 Towards Van Etten Lake MWOO7 (B0O7)
600 | | = == | = A1-MW125,12D | 600
J \ J I1=1= —— Van Etten Lake
'.I — == el | L — 586-589 ft.
| MHEEIE S B . lake bottom 568 ft. P .
= | = == Pire River Alluvium
= |= = B0 —— > Reworked beach ridges.
J— !—_ = =2 (= = 3 = san I
= s B=1%= 7P = sand L=
— %‘—' reflect:
at551 _
500 —500
0 2,000 4.000 6,000 8,000
Feet
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Stratigraphy Beneath Van Etten Lake: C-C’

mHeterogeneity (sand, silt, organics, minor clay) predicted
by modern analogue

VAS15003 Groundwater Flows
VAS15012 Towards Van Etten Lake MWOO7 (B0O7
A1-MW125 12D
e

Van Etten Lake

4,000 6,000
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Hydraulic and Analytical Data
mHydraulic data indicate convergence at Van Etten Lake

mAnalytical data do not indicate underflow

VAS15003
— A1-MW12D MWOO7 (BOOT) MWO008 (B00S) MWOO09 (B009) Lake
iy’ Van Etten 0, ) i
= : ."I | 1 - = T .i B " | i e \_ ~580 feet
| . 590.705 ! :
NDH
590.69 i

MNEF
=
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Van Etten Lake: A Groundwater Discharge -5«
Lake With Seasonally Controlled Outlet

Groundwater Flows

VAS15012 Towards Van Etten Lake MWO007 (B007)
; MW128,12D Vo Ertor L ak 180 ft -
0-f an en Lake dynamic zone 89.68

ikl i‘ _ 586-589 ft. \ A: '&'

e lake bottom 568 ft.

571 [T Post dam lacustrine
Pine River Alluvium
Reworked beach ridges

1 reflecto

at 551
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Groundwater Dynamics at Van Etten Lake

600.00
e BEQY-LD-MWOO3

—RI-MW005 (20-21 ft)
e RI-MW005 (60-61 ft)
RI-MW0O07 (19-20 ft)
e RI-MWOOT (48-43 ft)
e RI-MWO08 (18-19 ft)
e RI-MWWOOB (37-38 ft)

595.00

Elevation (ft AMSL)

580.00 ——\/an Etten Lake

# Van Etten Lake 7/17/19

Notes:
1. 20-21 ft, 60-61 ft, etc. refers to depth below
ground surface of the well screen.

585.00
IREMWOOT7,(19:20 1t
[ RI:MWOO7, (4549 ft)|
580,00 T T T T T :
7-Mar-18 26-Apr-18 15-Jun-18 4-Aug-18 23-Sep-18 12-Mov-18 1-Jan-19 20-Feb-19 11-Apr-19 31-May-19 20-Jul-19 . ’
Date .'

\,;—\*1 IRITMWO08 (18519 ft) S

NN
= =

1. East side of lake: GW heads are always
higher than lake in 6 of 7 monitoring wells.
Regional heads show GW flow toward lake

2. Only in DEQ-LD-MWO0O03, on SE end of
VEL, is head lower than lake, during warm
weather months
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Elevation (ft AMSL)

600.00

595.00

5590.00

585.00

580.00
7-Mar-18 26-Apr-18 15-Jun-18 4-Aug-18 23-Sep-18 12-Nov-18 1-Jan-19 20-Feb-19 11-Apr-19 31-May-19 20-Jul-19
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Groundwater Dynamics at Van Etten Lake

/a0 Etten Lake

s RI-MW032 (18-23 1)

RI-MWO033 (13-18 ft)
RI-MW034 (7.5-12.5 ft)
RI-MWO035 (30-31 ft)
RI-MWO036 (45-46 ft)

‘ “ \ l | M\f-_//— ® VanEtten Lake 7/17/19
-

Date
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4/12/2021, 11:14:17 AM
O Nov 2020 Water Levels

= Cross_Sections
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e Analogous Groundwater Surface Water - 1.«
Scenarios
mScenario similar to B -
m West side of Van Etten Creek Aress favorabie fo s e
Water B2E_ ———— ==
m North end of Clark’s Marsh SEEPAGERACEN. G Wy K Xr’
. BREAK IN SLOPE 7/ l '
m Margins of Au Sable Valley | \ = by et
-4"‘")//‘,‘&& ;‘r Dir?‘llcticnrlir::f grml.md-wa‘tler flow | v li
Hlad o 0 0 B
mScenario similar to =

Wetland

m Au Sable River
m VVan Etten Creek

Direction of ground-water flow

Winter, 1999
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Fh]iéf‘ L é%n-g,;!;\,ﬂ% o
E Groundwater FIc ws Into I
ety Cross-Section E-E E
Northwest| | || || | | | | | | Southeast
- Lh Pumnp Testh: _— .
'IJCn.-FSTcri.-S: Iz?r""dl FL@'sPr-r}:q' ) FEE?E’J ' Groundwater Flows Towards
156 0 fefd | | | | b Van Etten Cresk
r | | I| |I 8 Tgt
VASOIOZT | so1023™ BT ﬁtf.“s R6S RI7S/R18S  pors 2 3 8 g
> 2 o RsD ReD RITORIBD  pgop 8 2 RIS AMMWIS ==
i O o % = R1ID  A1-MWI3DvaASDI0M B @ MWO35 (BO35)
_ | = i | —‘u' 3 d N < G ol
= mi (N | nel j
m]
1=
m]
600 %I_—_—T_ —___g’- ] Van Etten ] 600
5 w ; Creek
J— = O —_
Ol (=
M =
1=l
000 . m 3965 ||F33 S '3'5-:"5-
— - == —
El=
—43 | | C ;
= bl
= E E Cresk allwviurn and _
=L (=2 reworked beach ridges
= =
O
— = —_
=
1 1=
200 _ 250
GW Flow into

0
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5,000 10,000
Feet

Creek and Out of
Page (south),
parallel to Creek
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W IS g
Groundwater on Southern Boundary of Former WAFB
mHere the CSM addresses concepts related to:
m Clark’s Marsh
m Potential underflow of Au Sable River
m Discharge to surface water

‘‘‘‘‘‘‘

PFOS+PFOA Isoconcentration Contours S 85592 n

.........
L T T T
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«  Groundwater Gradients in Gaining Streams and «.r.«
Losing Streams

m Groundwater gradients are toward stream in gaining streams, and
away from stream in losing streams.

m Au Sable River and Van Etten Creek show gradients toward the
stream, characteristic of a gaining stream

GAINING STREAM LOSING STREAM
A A
: : Flow direction .3 ! L Flow direction .
—y ¥+ 1+ Vs i 3 O 1T 33
. ; ;_ N " I/ P b &l Y/
A4 T 3 ) oy A £ 0 Tt 7 orr e 4
VAR A fy 1T.V4 AW Vg g 7 ey
. /et ] (el / fK
— =2 - A T W i E Unsaturated | /
=, "~ ‘ater table S R 1008
Water table / Lot N T
e R -_
Shallow aquifer / -— S

IIU:
o

= 1
WaterAablecontour ____—— J o |
Ground-water flow line—| e ol ‘ _ i .,_gf-'l-ﬁbl'e ._;nn'tf-l'-'r_ : )
——— T = i
g 1 | . S - \‘ _r'/
_— 1 ‘ o s ] T.C. Winter, 1999
-"'I = N |\ _~Ground-water flow line |
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4/14/2021, 10:05:28 AM

& 0.6 mi
O Nov 2020 Water Levels 0.6 mi

Potentiometric Contours (Nov 2020) ta
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’
Clark’s Marsh
D-D’
Pump Test: 119 - 192 ft/d'
I I I Il (4Ll ] el | [ |
Groundwater Flows Out o\« ¥ % s Groun
. Cross of Cross Section (South) o ., NES B & g Of Cro
-— 0 o I o
Southwest Pump Test: 119 - 192 ft/d" 025 OBS13 E § % o EO' - E 2 S
L 1 R Y | L1l  o2D . VAS11008 E =7 7 || T ga
3 . of Goss Section (South) Bet g Eugégéq sﬁ-:FCrces SE;:éil}n:E-JLITh:I : 5 g E g T < g OT2¢
é oD __._O_Bgﬂ WASHIE T § R4 g == % ; |
o E§ 5 3 omerm § s auwsm mmsd ofZ !
n carks L Clark’s i
g o M= T I o [ = B
60 1, |5 via: - E A Marshf]= = I
— gt o [S N — 606
= 3 =N i N 77.8 0 = I |l
3 . AT > = =l (3 [,
5% E : = . ‘__% = = = N
- = e ~ 7 -
o g 1 Ms10 ND =
2 g 605 ;
o 5 5 »
E ND :
605 m|
P o=
10,000 :
e —
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Au Sable River Valley and Paleo Valley

: 1
Groundwatar Flows Out .ﬂ.Eonp_«_:n:entof C-r.::-un.dwatetFIo\-'.'s CrOSS-SeCtIDn D-D
D of Cross Section (Southwest) Out of Cross Section (Southwest) o
v Pump Test:
North | | ATA 122100 | | South
— Purnp Tests: 115- 143 ft/d' | shug Tests -
X FTO2-PW2 | 71418/ Slug Tests®:
FIOzFTET F\?D FT{ages© ﬂ-‘%. FT17D; 25 & wMWD12 (BO12) MWD15 (B015)
™ ELU?ES;EQI 135 (O f/d Groundwater Flows MW014({B014)
— -2 Uy H Towr Au Sable Riv —
| e I"t-'dlll . awiards Au Sable River méf—"g
i { 1] ]
- ) 1 I
600 —— i | 605.1 i ll / . 1 MINDT3 (BOT3) Modern 600
s 1 == | = ) AuSable
4 — W )
: =l 600 | - -
— =5 1 I -
L . -
EX ﬁr« | ; 0] A |:| c B .
=L Meanderbeglt,
] - floodplain and poi r —
] ncised Vall | |
0 2,000 4,000 6,000 8,000

Feet
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Surface Water and Groundwater Seeps .1«

Along Au Sable River

PW CM 01
8/31/2018
PFOS - 146
PFOA - 162

PW CM 02
9/4/2018

PFOS - 6240
PFOA - 186

SW S1 TRIB
9/11/2018
PFOS - 594
PFOA - 50.5

SW CM P23D
5/18/2018
PFOS - 281
PFOA-33.2

PW ASR 06
9/11/2018
PFOS - 16
PFOA - 69.3

SWCMP12D
8/30/2018
PFOS - 1410
PFOA - 145

SW11017
5/12/2016

PFOS - 1.97
PFOA - ND

SW CM P3D
8/31/2018
PFOS - 88
PFOA-319

PW ASR 01
8/29/2018

PFOS - ND
PFOA - ND

PW ASR 04
8/29/2018

SW S1 0UT

o gf;gém 4350 PFOS - 1290 SW11018
FA - PFOA - 111 5/12/2016
PFOA - 46.3 PFOS - 11.3 PW ASR 03
BFoa - ND 8/29/2018
PFOS - 11.5

PFOA- 484

PW ASR 02
8/29/2018

PFOS - 557
PFOA - 121

PW ASR 07

9/11/2018
PW ASR 08 ﬁigij ::g SW ASR WP Historical Surface Water Sample [; Not Detected Above the © Potential Seep Location
9/11/2018 Sl 0/11/2018 PFOS Method Detection Limit
PFOS - 55.6 PW ASR 05 PFOS - ND MMPFDA @ Potential Seep Area
=

PFOA-22.8 PFOA - ND PFOS below 12 ng/L*

9/11/2018 . .
PFOS - 1060 Historical Pore Water Sample PFOA below 12,000 ng/L Installation Boundary
2,000 f§ PFOA - 217 4—PFOS @ PFOS above 12 ng/L*
x® PEOA PFOA above 12,000 ng/L*
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CSM Data & Concepts Presented
m Geology

m “Plumbing of the subsurface” and potential pathways for flow

mHydrogeology

m Observed groundwater elevations and directions of flow

m Analytical
m Relationships between observed concentrations and the hydrogeology

mCurrent Synthesis

m Groundwater discharge to surface water bodies on immediate eastern
and southern margins likely

m Groundwater underflow off-base not currently indicated by data
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Open Questions
and Facilitated
Data Exploration
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RAB
Member
Questions
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Public
Comment
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Public Comment Period *

Guidelines

Indicate you want to make a comment (follow

guidance)
Wait until the facilitator states you can start

your comment

01
02

03 Three minute time limit

RAB members will confer after your comment to
04 see if a follow-up action is needed
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Conclusion,
Adjournment
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