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Brief Site History

e 1939 to Present: The site has operated as a bulk oil storage and
distribution terminal.

e 1986: Environmental work commenced at the site
* From 1986 — 1996, total of 3 consultants: James M. Montgomery Consulting,
Walsh, and Handex were in engaged
e Total of 71 Monitoring Wells and 7 Recovery Wells were installed
e Pump & Treat system installed (operated from 1991-1997)
e P&T Data from April 1, 1992 to October 31, 1996 indicates:

e 8,931,200 gallons Groundwater recovered
e 40,891 gallons LNAPL recovered
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Brief Site History cont... 3

anteagrou
e 1997: Delta Consultants (Antea now) retained grouip

e 1997 -1999: Compliance-only monitoring activities

e (1997) P&T system no longer effective - turned system over to terminal operations for
storm and wastewater treatment

e (1999) High-vac pilot testing conducted; pilot scale SVE system installed; pilot study ended
due to overloading the terminal’s Vapor Recovery Unit (could not directly discharge
recovered SVE vapors to atmosphere, so vapor recovery stream was routed to terminal
VRU).

e 2001 - 2008: Operation of LNAPL collection systems

e Stationary electric trailer skimming system (Trailer #1)
e Two mobile solar powered skimming units (Trailer #2, #3)
e Recovered a total of 3,670 gallons LNAPL between 2001 to 2008

e Passive skimmers, adsorbent socks, and bailing conducted on wells not
served by skimming units

 Removed 650 gallons LNAPL with passive methods between 2001 and 2008
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Brief Site History cont...

e LNAPL Investigation (2003-2004)

LNAPL fingerprinting
Misé a la masse survey to determine possible extent of LNAPL plume (non-
intrusive investigation)

Cone Penetrometer Testing / Laser Induced Fluorescence (LIF) survey to
determine actual extent of LNAPL plume and soil type (intrusive
investigation)

3-Dimensional subsurface modeling — RockWorks 2004 — to establish
visualization of LNAPL spread and lithologic data in the subsurface

Recoverability modeling — RETC / API — to determine effectiveness and
efficiency of various types of LNAPL recovery schemes
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Recent proactive LNAPL recovery efforts: anteagroup

e 2019: Monthly gauging, LNAPL recovery via bailers/recovery pumps

e 2020: Focused laser-induced fluorescence (LIF) assessment to
determine new recovery well placement

e 2021: Five new recovery wells (RW-100, RW-101, RW-102, RW-103,
and RW-104) were installed near the loading rack and LNAPL
recovery began utilizing a vacuum truck.

e 2022: Continued LNAPL recovery via vacuum truck.

e 2023: First half of 2023-continued LNAPL recovery, second half-
measure LNAPL recovery/rebound to determine next steps.
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LNAPL Recovery for the last 12 years:

2011
2012
2013
2014
2015
2016 (1)
2017 2
2018
2019
2020
2021 ¢3)
2022 @
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15t attempt at vac truck
Manual recovery
Manual recovery
Manual recovery
Manual recovery
Manual recovery
Manual recovery
Manual recovery
Manual recovery
Manual recovery
Manual recovery

Vac truck recovery

287
235
132
225
201
149
173
212
250
156
166
284
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LNAPL recovery notes: anteagroup

e (1) 2016: Antea petitioned IDNR for reduced sampling and gauging.
e (2) 2017: 15t year of reduced monitoring.

e (3) 2021: RW-100, RW-101, RW-102, RW-103, and RW-104 were installed, vac truck
recovery started mid year.

* (4) 2022: First full year of vacuum truck recovery with new recovery wells.

e Since 2016, ~90%+ of the total volume of annual LNAPL recovery has occurred from
2 wells (RW-205 & RW-305, primarily 205) located near the loading rack.

* |n the last few years, of the wells with measurable product, between 8-10 wells only
contained trace amounts (<0.01’).
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Historical Comparison & Trends

anteagroup

e |soconcentration map from 2006 and 2022

 One from the last GWE where all the wells were sampled (NA)
e 2006: 42 wells sampled
e 2022:11 wells sampled

e See figure packet

INOGEN’

ALLIANCE Improving tomorrow.



~N
~N
N
— x x N _
- ——
: -
| euc
M,
¥ \So\l’%“ I
e |
2 \G‘P& |
€ X7
&
% o ey l /
b \%5
I S e ,
3 o
~ |
~N \ ,\L
I /F\ELD/ II ~N
l
|
% l LEGEND:
' |
| ® [<1]
=71 [ ® RECOVERY WELL
|
T MM ® MONITORING WELL
l
* Qww—12 3 'I ® ABANDONED MONITORING WELL
MW—51
G| [[<1 T;::vf AN | O SVE WELL
GRAVEL- #“ ° GRASS/ '
”:, —— MW7 - / ® MISCELLANEOUS WELL
If BLDG. [2.5] ,
|
— , ‘
Ty |
| TANK [<1]
| #12 TANK orass” , f f f RAILROAD TRACKS
WW-s7 /cma/ ISRy s X FENCE
|
% MW—58 ,
[<1] MW—27 ' ——————— PETROLEUM PIPELINE
I [<1] MW—15
! [<1] ,~I7KANEB PIPELINE ABOVE GROUND
T SIOUX GITY PRODUCT PIPING
#10 | TANK |1
| /GRAVEL/ wasl /GRASS/ I/ == 2000 =—-— INFERRED BENZENE CONTOURS
mw4o
* — Mvj—lwo (ppb)
® / !
MW—48 [/ GRAVEL ©rws0s , [1000] BENZENE CONCENTRATION (ppb)
* ' [ND] NOT DETECTED
I TANK
48 TANK , | _ [NS] NOT SAMPLED
MW37, &) MW—16 #7 , : Q
RWY 8 MW—16A
A
I Y GRASS/ ,
N weso 28" e [<1] 1
MW—17
TANK #6 ' I
Q
N 2 ‘%C%a GRAVE; VW—aA ,
\ Y TANK #5 'ywes '
@ V-2 > /'m S
MW-38 Ri-7 oG Pl =" MW-18 I
| RW*ZUSCPMW—ZJA , \ -
x -~ T~ \
=z ~NJ ! MW-55
y i \
o \ <]
T{/:NK P 2000 = \\ \
[4] mwia7 3, N
MWp-46 WSK / oS \), \ \% [<1]
3 a MW-69
ER_HOUSE ATISIN \ 9\ \\
l MW—20 ) , \\' \ \ MW-68
AMPLE 364 % ' \
| \ 2 ] \\\ O ! @MW,;%’ HOUSET@”{*&[ /4 %,/ F’O’,/ER co. ‘RANS BANK
I (:\F 5\ \ A\ MW—21 / |
\ T IR0 \l ] / !
AN \ AN \ I \ / ,
%Q,\)c: \ / Mlei»s L i
‘ ®MW745 41(,\1/)47‘,4% \M*WOO \ @ \ , 2 ~ \4— ,,[387J
| MW—41 (%q?\ \ _\/ (7305 > /’466\
[169] N \ RWS6 — I/r’ /94,
\ \ N/ 243 \%Q
\ \N RW-405(3),/ 4 N7, [<1]
I NI A 7  ©|rw-5 \40@( MW—67
\VFo\ \ )C, 7 \® |mw-34 \//1/<0
X v N L\ % \T‘[<ﬂ MW=66
\\\\\ Q ,@,
MW-{49 \ S—=C N %, PN\ S
®.. \ MW= ag’ 9, N5,
MW—44 \\ \ MW-52 Rli—4 \) \%?
>|¢< [<1] \\ ww-a2 N l\\ &
\\\ \
RW (0\5® \
\ \& 4
| S ¢ MW—65
I /FORMER LANDFARM/ MW-53
% ]
|
| (%
_ [<1] \\
QMW »%:63_[<ﬂ e MW=61 o \w—62 (57.7] *o
*— —_— % — o o MW;iZ@waeo)ei%
FIGURE 2
DISSOLVED PHASE BENZENE CONTOURS
o MAY 2006
N BP AMOCO COUNCIL BLUFFS TERMINAL
é 829 EAST SOUTH OMAHA BRIDGE ROAD
. o COUNCIL BLUFFS, IOWA
E PROJECT NO. PREPARED BY DRAWN BY
SCALE FEET G0083 DP DD/JH D ‘ t
DATE REVIEWED BY FILE NAME e Q
Environmental
06/05/06 AMG0O—-063 Consultants, In




GRASS

|
|
|
(24.5) |
[
|
|

N ) MW-18
> 2OI
© Mv.”z:g sMW-23A™]

RW-102

@ MW-70
MW-55

LEGEND
® RECOVERY WELL
Q MONITORING WELL
[}
S ® ABANDONED MONITORING WELL
w
% () SVE WELL
=z
3 & FORMER REMEDIATION SYSTEM WELL
~
\\\1 +——+——+——+———— RAILROAD TRACKS
FIELD '?\ X_X_XFENCE
'|>'( ————————— PETROLEUM PIPELINE
| ! ABOVE GROUND PRODUCT PIPING
L]
jlf = == == == == == = = = [NFERRED BENZENE CONTOURS (ug/L)
E
X\X\'L} (24.5) BENZENE CONCENTRATION (pg/L)
1
| x < LESS THAN LABORATORY
i I INDICATED REPORTING LIMITS
(< 1.0) K
X
SRAVEL RS | I ug/L MICROGRAMS PER LITER (pg/L).
MwW-8
MW-7 )’(
1
R ey x
; ]
i |
X
>! GRAVEL ™" 1
i I
X
)! r)Mwm I ;
1 g (< 1.0) MW-15 [ I
1 ['4 ' X NUSTAR PIPELINE
| p NOTES:
X g X TANK I :
! z s # | RW-1 THROUGH RW-7 CONNECTED
H © GRAVEL ) GRASS | X TO OLD PUMP AND TREAT SYSTEM
X Mw-0 8 INCH DIAMETER WELLS
1 MW-10 (< 1.0)
1 X MW-26 c )
e @ (127) | X RW-105 THROUGH RW-505 ARE
1 GRAVEL I 6 INCH DIAMETER WELLS
b (+) RW-505 l
=1,000 | %
Y i‘ f‘ X TANK ll'
ENTRANCE GATE I 1 %{55’70 d J} I >|( ng
' -' s A
\ |X E;/ RV X ( MW:16A |' 1
\ 3 1
4 & ’ U GRASS | M
xie —a ¥ [
MW-50 ' 1
, D \ MW-17 J I 1
(R | [ X
X ¥ , [1
\' 1
N X
|
I
Ll
|
!
i

e X —-

+

A
Mw-47
Mwi46 MW-69

X

; MW-68

)! POWER CO. TRANS BANK

1

1

U

X

: R mw-54

)'<® MW-45

L]

1 /V(/

: %

1 N"%

1 \62,4/

1 A MW-67

i‘ \

] MW-66
M§\7V—49

>'< MW-44

1

]

|

>|< MID AMERICAN NATURAL GAS PIPELINE

1

U

X =

] MW-65

: FORMER LANDFARM \ ®MW 53

X

1

1

!

x &

1 <4

i NS

1 N,
x W\

l MV:\/ACSVA—GB MW-60 s

l.m—-»x—-X_,x,_‘X-Mska;(ﬁ‘Z__x---X MW-59 B \\

"‘X""X"-'X---x—--x.\+
N
FIGURE
DISSOLVED PHASE BENZENE CONTOURS
MAY 18, 2022
BUCKEYE TERMINALS, LLC
COUNCIL BLUFFS TERMINAL
829 TANK FARM ROAD
N COUNCIL BLUFFS, IOWA
PROJECT NO. PREPARED BY REF SCALE
BUCKCBT21 JLH 1:2,400 O
DATE REVIEWED BY MAP SCALE
0-:50-:1(um—_300—40(F)eet 7/25/2023 5 TINCH =200 FEET anteag roup
Z:\!GIS Projects\Buckeye\Buckeye Council Bluffs\Project Number\Layout\CBT_Benzene0522.mxd




N
~N
— x % N _
- ——
\ a
| @l,c
.
¥ \So\l’%“Z I
\/’Vé‘\ |
g( \G/‘P&r '
e AN Y,
* & I ,
| & \//DQ/
2 e ,
3 o
~ [
~N \ ,\L
|
| / T~
D | |
|
% l LEGEND:
|| [<0.4] |
D w_71 [ ® RECOVERY WELL
|
T MM ® MONITORING WELL
l
A " Qw12 T ' | ® ABANDONED MONITORING WELL
BLDG. T;:;\lf ;f% | O SVE WELL
</ |
GRAVEL- GRASS
”:, w7 MW7 - , ® MISCELLANEOUS WELL
If BLDG. [0.0050] |
l
-~ N —
l / N\ et
TANK <0.
.I #12 ratll> AN srass” ' / % % % RAILROAD TRACKS
% Ww-57 //GRAVELJ{ 55 X | FENCE
\ \ I
_ 4 / \ l
| [M<WO-5£J [MW,WJ L ‘ W T PETROLEUM PIPELINE
<0.4 | L! MW—15
! @ \l [<0.4] |-——wanes prreLne ABOVE GROUND
| 9 | TO
T | I TANK Nl| [ SIOUX_ CITY PRODUCT PIPING
- Yo
| CRAVEL/:»Awfs ,I /‘GRASS/ '/ == 100 =-— INFERRED TPH ISOCONCENTRATIONS
] Mw-49
* MW—26 : Mvj]w (ppm)
®  ——a ! ' TPH CONCENTRATION (ppm)
MW-—48 / (® RW-505 ' , [1000] PP
X / l
| TANK ‘\ !
18 \ TA'}‘K / , ! MW-56
MW1-37 % MW=18 # / , I
RW 8 \\ MW—16A
A
; iW—ZSA N ,
I\ Mw=s0 MW—25 ,
|
% TANK #6 ' |
\ A 4(32;10% GRAVEL M ,
\'\ ) * TANK #5 'S 1N
\ W
L kafzsg/iz ] ,’/’ ‘ I\\
MW-38 RW=7" sv=1g \
! RW?ZUSWA /7 ﬂ \ w7
X Rw—2\. \ ,||| \\
MW-55
Mi—1 N\ \ \\ [<0.4]
: : MW—2 \ 7 T{/:NK ' '
<0.4] L 3 “
e > / s CRASS , \ [<0.4]
MW-46 * \ o /] l ,I || MW—69
l \\ o \ p O3 h ETER HOUSE A:Axw—;; V" 1 &
‘Rw\—s Q - | 2
%J M350 N\ %/"I ! (> QYR A HAOMUPSLEETANK #2[4'8 powg’: CO. TRANS BANK
I MW—-29 <\ K @ |
I (:\F 2 |
30 I
f ) /
| @ ww-45 y
|
T [<0.4]
| MW-67
* MW-66
MW%&Q
Q MW—44
x  [<0.4]
|
N
l RW-105 (3)
\
| ‘\\’\ MW—65
I /FORMER LANDFARM/ ‘c MW-53
% [<0.4]
g\
\
| ‘\\ %
MW—64 [<0.4] \ N \\
MW—63[<0.4] MW=61_ \w—62 \ A[AaW -529] ) N
*— — —_— — - W-60
< __HF*_X‘\\:*?—’%»f%
FIGURE 3
DISSOLVED PHASE TPH CONTOURS
MAY 2006
<
N BP AMOCO COUNCIL BLUFFS TERMINAL
2 829 EAST SOUTH OMAHA BRIDGE ROAD
. - COUNCIL BLUFFS, IOWA
5 PROJECT NO. PREPARED BY DRAWN BY
SCALE FEET G0083 DP DD/JH D ‘ t
DATE REVIEWED BY FILE NAME e Q
//A Environmental
06/05/06 AMG0O—-063 Consultants, In




LEGEND

® RECOVERY WELL
D MONITORING WELL

g ® ABANDONED MONITORING WELL

E © SVE WELL

8 & FORMER REMEDIATION SYSTEM WELL

h = = = = = = = = = [NFERRED TPH-GRO CONTOURS (ug/L)

\\
N
FELD I ?\\ +——+——————+— RAILROAD TRACKS
1 x x X FENCE
N
- e ——— PETROLEUM PIPELINE
L]
I ABOVE GROUND PRODUCT PIPING
Q@ mw-71 | '
l)!( (2,100) TPH-GRO CONCENTRATION (pg/L)
x X\X\L}
|y < LESS THAN LABORATORY
® | % INDICATED REPORTING LIMITS
(< 500 L) e [
<
| % L1 LABORATORY CONTROL SAMPLE
GRAVEL GRASS | I WAS ABOVE QUALITY CONTROL LIMITS
MwW-8
— " ug/L MICROGRAMS PER LITER (pg/L).
R ey x
, 1
i ) GRASS l
, MW:11 X
X GRAVEL 1
8
1
|

iy
) | %
M Mw-27 H
1 g (<500 L1) MW-15 [ ;
1 & | M NUSTAR PIPELINE
U H NOTES:
X g X TANK I :
: Z s # I RW-1 THROUGH RW-7 CONNECTED
b o GRAVEL - GRASS | % TO OLD PUMP AND TREAT SYSTEM
X MW-9 8 INCH DIAMETER WELLS
! X MW-26 g (€ 500 L)
} o
’V'W;:‘B(x) (< 500) , RW-105 THROUGH RW-505 ARE
f GRAVEL | 6 INCH DIAMETER WELLS
. (+) RW-505
I I
i‘ X TANK |
#3
ENTRANCE GATE ] (27,600) , I MW-56
L 5 04 , ®
MW:16A |
GRASS |
MW-17 J '
[
|

N
% G
RW 102’(.) MW-23+MW-23AT]

RW-205

MW-4A '
I

GRASS '

(2,100) I

[

|

I

+\
MW-47-
‘e \
i®
MW-46
)! MW-69
; MW-68
)! POWER CO. TRANS BANK
1
1
U
X
: R mw-54
)'<® MW-45
L]
1 /V(/
: %
1 N"%
1 \62,4/
1 A MW-67
i‘ \
] MW-66
M\\7V—49
>'< MW-44
1
]
|
>|< MID AMERICAN NATURAL GAS PIPELINE
1
U
X =
] MW-65
: FORMER LANDFARM \ ®MW 53
X
1
1
!
x &
1 <4
i NS
1 N,
x W\
l MV:\/ACSV{GB MW-60 s
‘m—-}x_-X_'x'—‘x‘ﬂskmw)f.z__x___x MW-59 - \\
"‘X""X"-'X---x—--x.\+
N
FIGURE
DISSOLVED PHASE TPH-GRO CONTOURS
MAY 18, 2022
BUCKEYE TERMINALS, LLC
COUNCIL BLUFFS TERMINAL
829 TANK FARM ROAD
N COUNCIL BLUFFS, IOWA
PROJECT NO. PREPARED BY REF SCALE
BUCKCBT21 JLH 1:2,400 O
DATE REVIEWED BY MAP SCALE
0-:50-:1(um—_300—40(F)eet 7/25/2023 B TINCH =200 FEET anteag roup
Z:\!GIS Projects\Buckeye\Buckeye Council Bluffs\Project Number\Layout\CBT_TPH-GRO 0522.mxd




®.
Site Setting Summary

37+ year history of environmental remediation and monitoring

Site has been active petroleum terminal since 1939. LNAPL and dissolved phase impacts are
from historic operations.

No residential property nearby (closest = 0.5mi to the SW).
Boundary and perimeter wells have typically been below laboratory detection limits
No drinking water/potable wells identified within 2500 feet of the site.

History of ongoing LNAPL recovery — LNAPL is confined to shallow, fine grained (clay)soils
within the upper twenty-five feet of site borings and wells.

e Challenging conditions for increasing volumes of free product recovery
 LNAPL is not migrating. LNAPL mobility beyond the wells where it is observed is limited.

e LNAPL measurements limited to ~6 wells near the loading rack, most of the wells have limited LNAPL
measured in hundredths.

Adjacent properties also consist of petroleum terminals, highway, light agriculture, and
commercial. No change in anticipated future uses.

Site monitoring data shows steady state / stable conditions for both dissolved phase
impacts and LNAPL.
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Path Forward antea-gcroup

Not requesting regulatory closure or No Further Action letter from IDNR

Site is not in a program with clear environmental regulatory closure endpoints or
metrics

Considerations for cessation of work due to overall stable conditions and lack of
environmental receptors.

Additional information or data requirements for IDNR?
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Surrounding properties
Source: Pottawattamie County Assessor GIS Viewer a n te aﬁ'g ro u p
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Nearest ®.

surface water:

e N e anteagroup
Mosquito Creek o = :

line = Path  Palygon | Cirde | 3D path | 3D polygon

Measure the crcumference or area of a drcle on the ground

Radius: 065,50 | Feet
B | Area: 85.94 |_ﬁicres
Circumference; 6,053.30 Feet
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Ruler

| Line Path Polygon Cirde 3D path 3D polygon

| Measure the distance between two points on the ground

Map Length:

Ground Length:
Heading:

| Mouse Navigation

@,
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Nearest private well

TD-120°
Source: University of lowa'’s
GeoSam viewer

Improving tomorrow.




Th a n k yO u Antea®Group

|
If you have more questions... et e

Improving tomorrow.

We do more than effectively solve
client challenges; we deliver
sustainable results for a better future.
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