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Outline

1-Provide the answers to the CCP
. who did it,

. with what,

. where,

. and when



Outline

e CCP timeline of events

2-The clues:

. Previous field work

. USGS passive tree-water (PTW) survey (8/2008)

. USGS groundwater sample event (4/2009)

. Comparison of historical groundwater plumes,
possible source location(s)

. Background on the Newspaper Print Manufacturing
Industry

. Tree-ring record of contaminant release times

K Summary



1.PCE and TCE contaminated groundwater
beneath the RSA chiller plant

Who — Montgomery Advertiser

What — Blanket wash and fountain solutions
used in running offset presses

Where-Released from 200 Washington Street
to floor drains, sumps, and sinks that
drain to the sanitary sewer system

When — between 1955 and 1970




2.PCE and TCE contaminated soil and
groundwater along 200 Washington Street

* Who — Montgomery Advertiser

 What — Blanket wash and fountain solutions
used in running offset presses

 Where-Released from 200 Washington Street
to sumps that drain to the
stormwater system

e When — between 1970 and 1980




3.Chromium contaminated soil and
groundwater along 200 Washington Street

* Who — Montgomery Advertiser

* What —chromic acid fountain solutions
used in running offset presses

 Where-Released from 200 Washington Street
to sumps that drain to the
stormwater system

e When — between 1970 and 1980




4.Chromium contaminated groundwater
near RSA chiller plant and Park

=

no — Montgomery Advertiser

What —inks used in lithographic offset presses
Where-Released from 200 Dexter Avenue
to sinks and sumps that drain to
the sanitary sewer system; some
contribution from Lawrence
Street location

When — between 1910 and 1940




April 2009

USGS Groundwater!

Results




1. CCP investigation Implications:

All city-wide ‘isolated hot spots’ are related to
release from MA activities

So is the source of the contamination of PSW
HI9E and 9W as detected in 1992

So is the source of hits in Cypress Creek bed-
sediment porewater (USGS in 2007-2008)

And the hits on banks of Alabama River (USGS
in 2008)




2. CCP investigtion implications:

* The chlorinated solvents PCE and TCE
continue to be above MCLs (5 ppb)

* No longer the chromium(VI), or hexavalent
(“hex”) chrome plume

(chrome was released, as were other metals,
and is still detectable, but not at or above
MCLs (100 ppb))



Let’s backup a bit: The Dilemma of
the Capital City Plume (post 1993)

ny was the contamination there?

nere exactly was it?

no or whom caused it?

S 2=

nen were the contaminants released?



Timeline of Capital City Plume

1992 - MWWZ&SSB detects PCE in wells 9W and 9E
(North Well Field) that pump from shallow
groundwater

(samples were collected b/c of EPA’s Wellhead
Protection Program!)

1992-Well 9E shut down

Sept 1993 — solvent vapors detected during
construction of the RSA tower chiller plant at 25-bls
near the water table

1997- Well 9W shut down




Timeline of CCP

2002 — Black & Veatch
2003 — Malcom-Pirnie FS report

2003 — CoM EMC report on 200 Washington St pre-
buy

CoM groundwater sampling (Hall report)- 2007

USGS site PTW survey — August 2008
USGS groundwater sampling — April 2009
USGS dendrochronology sampling — January 2009
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TCE groundwater Black & Veatch (2002)
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. imited Phase 2 Testi

The Montgomery Advertiser Building site is known to be located within the
boundaries of the Capitol City Plume, a sixty block area of downtown
Montgomery where the groundwater is contaminated with chemicals typically
found in various cleaning solvents. Because solvents have historically been
used to clean printing presses a limited phase 2 assessment was performed to
assess the Montgomery Advertiser Building site for the specific solvents that
have been associated with the Capitol City Plume; benzene, toluene,
ethylbenzene and xylenes (BTEX) and tetrachloroethylene (PCE]).

To assess the soils beneath the building we attempted to core through the
concrete slab of the lowest floor at ten locations and then collect and analyze
soil samples. These locations were generally disbursed throughout the lower
floor with four across the south side, two across the middle and four across the
north side. At three of the ten locations the concrete thickness exceeded one
foot and we were unable to penetrate it with the coring equipment. At seven
locations we were able to penetrate the slab and sample the underlying soils.
AT cach O] those loCatione S0l samiples were collecien with a hand auger Lo a
depth of about ten feet and screened for volatile organic compounds with a
photo lonization deiector. The sample from each boring with the highest
screening level was forwarded to the laboratory for BTEX and PCE analyses,
The analyses revealed that the concentrations of these compounds within all
seven of the samples were below the detection limit of the analytical method.

EMC report (2003)




c) Potenti es of tamination

The on-site visual reconnaissance included observation of potential or
existing sources of subsurface contamination. Beginning in the early
1900’s and continuing until recently, the Montgomery Advertiser
Building site has housed several newspaper businesses. Because this
site is within the Capitol City Plume boundaries and because solvents
have historically been used to clean printing presses, subsurface
exploration activities were conducted at this site in May 2003.

Soil and groundwater samples were collected from three temporary
monitoring wells placed around the property. Soil samples were also
collected from seven cored locations on the lowest floor of the building.

All samples were submitted for BIEX (benzene, toluene, ethyl benzene
and xvlenes) and PCE (perchloroethylene} analysis. Laboratory results
indicated all BTEX and PCE levels were below the analytical detection
limit of 5 ppb [parts per billion).

EMC report (2003)
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So, since 1993 (from NPL Site
Narrative for CCP):

“...there is no known source of the PCE
contamination...”

“The source or sources of contamination, or the
time-frame which the contaminant entered
the environment at the CCP site have not been
identified.”



USGS
Site visit
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2008

(pre-plan)

: ﬁ‘“hiwrwam Etéd‘zd}n'

-

Wy

)
|
H

&y

.5‘4.;"'

3




USGS
Site visit
August onetl P

2008 AT, ek Staﬂtuwl

inglon Ave ¢

o
o D7 HAYTED.



Cypress Creek
Hyporheic zone “bed sediment”
investigation







USGS

August 2008

% Conduct passive, low-key
¥ Assessment

Passive tree-water (PTW) survey:
«Contaminant vapor
*Dissolved-phase contaminant

Started @ Alabama River
and Cypress Creek
Riparian zones



Trapped water vapor













These trees have to be
using groundwater!
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Passive Tree Water Survey

(August 2008)
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m  Shallow MW and £

O PCE (ug/L: 8/07)

0 TCE {ug/L: 8/07)

cis-1,2-DCE (ug/L: 8/07)

- Patential Seurce

Areas

.....

Hall (2007)



8M13-21.08
m Shallow MW and # Montgomery, AL

@ PCE detected

(O TCE detected
. PCE & TCE detected

O FcElugiL:sio7)

) TcEtuaitsion

cis-1,2-DCE (ug/L: 8/07)

- Potential Source

Areas




m  Shallow MW and #

O Chremium (ug/L: 8/07)

Hall (2007)




O Chromium in tres

cores, ppm (B8/2008)




ensive Groundwater

| 1-groundwater levels
2-groundwater properties (DO, pH) \
3-groundwater contaminants (VOCs, hex chrome, Vothers)
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CCROIB
CCPOLL
CCPO33
CCPOM3
CCPO4I
CCPO3I
CCPOGS
CCPROTS

CCPOTL

CCP1ZL

Sample
Latitude Longltude Dale

32379352  -86.304850

32379355  -86.304840

32380342  -88.304729 D4/07/09
32.380562  -86.303344

32378892 2 -86.307361 04721700
32378900  -8B.307384

32378827  -856.302799 O4/08/00
32.380882  -86.300851

32380808  -86.305485 0470800
32380584  -86.305491 040800
32382272  -$8.308258 O4/20/090
323872258  -88.300258 04721708
32376452  -86.305846 D4/27/09
32378258  -86.303973 Q472708
42384308 -86.308438 04/23/00
32384400  -86.300454 0472200

YSI

Chemse Meter
TOC Depth Bevall Hach- trics - - YS|
slevatioto onol Dissolv Hexav YSI Dissol Meter-
nk Waler ground ed Hach- Hach- alent Meter- ved SpecificYSI
Sample Well above from  water, [ Oxyge Hach- Hach- Hach- Femmou Turbld ChromlTempe Oxyge Conduc Meter-
Time Depth MSL TOC LtAMSL N Sulflde Sulfate Nitrate s lron Ly um mature n tance pH
degree microsl
foat foat g emens/ pH
foot AMSL feot AMSL mgl mgl mgl mgl mgl nu mgl Celslusmg/l cm units
NYS
NYS
15:00 59.87 18850 4220 14630 63 0.0 8 63 005 08 0.033 218 58 212 532
206,18 Mot Sampled
9:30 38.75 178.72 32.24 14648 64 0 19 45 0 134 0034 2154 49 22 56
178.90 Mot Sampled
13:10 150.87 21088 5052 15146 68 0 i 22 0 06 0056 21.75 54 60 538
22426 Mot Sampled
11:15 96.71 17965 3561 14404 4 0 4 15 004 0109 2181 28 0 58
Oor
14:40 128.85 170.76 3557 14419 64 0 6 68 0 1.7.047 208 69 22 5.2
1140 §1.77 17348 3502 13764 59 0 8 81 0 049 0 226 68 218 5
13:40 119.73 17342 3590 13752 38 0.0 2 17 005 078 0 2134 335 72 6
undm
14:00 71.76 21341 56.23 15718 &5 0 8 15 0 0.18g 2208 8 177 541
10:16 71.81 21267 5781 15488 541 0 13 64 0 047 0 2268 52 M8 53
Bestroy
et " I - - - = - - -
Bl
ad 5 i 3 = = % = = = .
11:30 4188 15758 2500 13258 &5 0.04 5 71 002 011 0083 2204 498 254 586
0/0.01
12:35 10460 15782 2502 13280 22 0.02 3 07 0142 0842 2122 18 8 61
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April 2009 |
USGS Groundwater |




Groundwater
April 2009:

Reiulated Iumes 2




Good agreement between
groundwater results (4/09) and
PTW results (8/08)



Groundwater
April 2009:

Reiulated Iumes 2
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So, to date the newer data show:

 PCE/TCE detected in trees above clean
groundwater suggests presence of an
unsaturated zone residual contaminant
source

 PCE/TCE detected in trees above groundwater
with PCE/TCE

e Chromium detected in trees where chromium
also was in the groundwater

 What do these facts say about sources and

~~



Look at trends of PCE/TCE in
groundwater over time

Then look at PTW data for hints at
sources




PCE, Groundwater Results, ug/L
10/15/1993

B MWand#




PCE, Groundwater Results, ug/L

5/2000




PCE, Groundwater Results, ug/L
1/2001

B WWand#




PCE, Groundwater Results, ug/L

712007




PCE, Groundwater Results, ug/L
4/2009




TCE, Groundwater Results, ug/L
4/2000

B Mwand#
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PCE Groundwater Concentration, ug/L

Montgomery, AL CCP, Well 9W
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The PTW data:

What do they reveal about possible
sources?
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TCE, tree cores headspace, ppbv | L
August 2008




TCE, tree cores headspace, ppbv |
August 2008




This detection of PCE and TCE in
trees represents recently
uptaken contaminants = still a
source there

What about evidence for long-term
uptake (and, therefore, an older
source?)




Chloride, tree cores, mg/kg
August 2008




Chromium

* Not measured as a vapor, like PCE and TCE
can be

* Hence, detection provides a direct linkage
between soil water or groundwater and tree



Chromium n tres
cores, ppm [3/2008)




Chromium, Groundwater Results, ug/L
42009

B Mwand#
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So, what does the combination
of the PTW survey and
groundwater sampling say about
potential source locations?
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Historically active potential source

* Montgomery Advertiser (1833-today)
* Inks (metals, solvents)

e Cleaning solvents (PCE/TCE)to de-ink printing
machines

* Fountain solutions contain chromates

* Multiple locations within CCP boundary
* Anecdotal evidence

* Possession is 95% of conviction




Timeline of Montgomery Newspaper
Manufacturing Print Industry

1829 The Planter’s Gazette

1833 The Montgomery Advertiser (MA) aka
Advertiser

1850 MA at Commerce Street (until 1930)

1855 MA at Dexter Ave.

1940 MA purchases Alabama Journal (1889-1940)

1940 MA at 200 Washington Ave.

1997 MA printing stops at 200 Washington Ave.

2002 MA at 425 Moulton St.

2003 MA sells 200 Washington/115 and 116 S.

McDonough St. to Montgomery County
Commission




Timeline of Montgomery Newspaper
Manufacturing Print Industry

1829 The Planter’s Gazette

1833 The Montgomery Advertiser (MA) aka
Advertiser

1850 MA at Commerce Street (until 1930)

1855 MA at Dexter Ave.

1940 Operated 8-unit Goss headliner letterpress
Made zinc-plates on-site

1970 Made aluminum plates on-site

1977 Operated 9-unit lithographic offset press

(Ink and water mixture)
1997 MA printing stops at 200 Washington Ave.



Timeline of Montgomery Newspaper
Manufacturing Print Industry

1821 PCE first synthesized
1829 Petroleum-based inks
1833 Petroleum-based inks
1850 Petroleum-based inks
1855 Petroleum-based inks
1920 TCE invented

1940 Petroleum-based inks

1950-60s NMPI switched from flammable alcohols to non-
flammable chlorinated solvents (PCE and TCE) to
decrease drying times

1970 First sewage treatment plant built in Montgomery
(Econchate WWTP)

1990s Soy-based inks



The NMPI is one of the largest
industries in the U.S.

WWW.pNeac.org

(Printers’ National Environmental
Assistance Center)


http://www.pneac.org

Offset Press

Where did
this water
go”?

Water rollers

Pape!*

Ink rollers

“fountain solution”
consisted of
acid chromates

«— Plate
cylinder

=—Dffset
cylinder

O

Im _ ression
“—cylinder

Rubber “blanket”
Wiped down with
Rags soaked in
Blanket wash

Cleaned at end of
each shift with
solvent




1)
2)
3)
4)
3)
6)
7)
8)
9)

Blanket wash

Toluene

Methyl Ethyl Ketone (MEK)
Glycol Ethers

Xylene (mixed i1somers)
Tetrachloroethylene

Methyl Isobutyl Ketone (MIBK)
Methanol
1.1.1-Trichloroethane (TCA)
Dichloromethane

10) Ethylene Glycol



Inks are derived from heavy metals

Cyano = barium

Magenta (blue) = copper

Yellow = zinc or chromium

Black = most metals, carbon black (soot)

School buses are ‘chrome yellow’



Think of Oil/watercolor paint kits

* Cadmium lemon
e Cadmium red

* Cobalt violet

* Manganese violet
* White lead

e Titanium white



What would they do with all the
daily “trade wastes” generated?




How do the various historic
locations of the MA relate to the
data collected?:

* The PTW results for PCE and TCE and metals

* Past and current PCE and TCE plumes in
groundwater
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So, how are these upgradient
sources of PCE and TCE related
to the PCE and TCE groundwater
contamination beneath the RSA
chiller plant?



Remember - RSA chiller plant:

* No soil contamination down to about 25’ bls,
or near water table

* When ADEM sampled in September 1993,
water table was at seasonal lows



Responses to EPA Information
Request:

» “..employees installed a washing machine in the
basement to wash rags. The drain from the washing
machine was connected to a basement-level floor
drain which was believed to discharge to the sanitary
sewer system. When the machine was used for the
first time in quickly became apparent that the floor
drain was connected to the pipe leading to the street.
The material released most likely consisted of water,
soap, and trace residues of ink and blanket wash.”

(dates post 1940 but pre 1980s)



Responses to EPA Information
Request:

“some of the buildings floor drains, namely those in
the pre-press area, drained to two sump pumps that
were connected to the sanitary sewer system.”

At 116 McDounough Street, used “about 100 pounds
of ink a year, and perhaps 10 gallons of cleaning
solvent.”

“Any waste fountain solution removed from the
presses was drained down a sink.”

“...the used (plate) developer was drained directly
into a sink.”



Two proposed pathways:

PCE and TCE released upgradient to the
subsurface via sewer system as part of trade
waste practices

PCE and TCE released to surface and
stormwater system as part of trade waste
practices

Both systems are historic, with brick
construction and/or clay pipes

Prone to leaks due to cracks, settling, tree
root invasion



How can these pathways be
tested?

Geochemical forensics



April 2009 Groundwater Results
B Mwand#

Chloraform (ug/L)




Chloroform in groundwater

Chloroform added to water at the C.T. Perry Water
Purification Plant since at least 1965 (surface water
source mixed with groundwater)

Range in drinking water from 2 to 44 ug/L

37.3 ug/L in groundwater from MW1 (shallow only) =
treated municipal water

pH in MW1 (shallow) is highest of all wells sampled
at 7.3 (buffered municipal water)

Well had highest specific conductance at 261 uS/cm



Chloroform in groundwater

How did treated municipal water that
contained chloroform get to the water table
beneath the RSA chiller plant?

Trade waste practice and leak in sewer system

Implication — what has been put into the
sewer in upgradient area also can reach the
water table

Where is the leak????
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How PCE, TCE, and chloroform got into the groundwater
Beneath the RSA chiller plant

Washington Street

e}
W

Dexter Ave




Also, in the trees sampled:

* No VOC hits in the trees along McDonough
Street

* T-61
* T-65
* T-60
* etc




PCE, tree cores headspace, ppbv |
August 2008




TCE, tree cores headspace, ppbv |
August 2008




How can these pathways be
tested?

Geochemical forensics



CFCs in groundwater

CFC (-11 and -113) are man-made

All water older than 1940 has 0 ug/L CFCs

If detected in water, it is no older than 1940
CFC are in recharge everywhere

CFCs are enriched over urban areas (USGS Fact Sheet
022-02)




CFC concentrations in pp
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April 2009 Groundwater Results
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Sum of CFC-11 and CFC-113{ug/L) &




CFCs in groundwater- implications

Present in only the shallow well pairs
Not present in all wells

In groundwater at concentrations greater
than possible for equilibrium with CFC-
enriched air

Implication — CFC-enriched water is evidence
of leaky stormwater or sewer pipes that
contain modern water that has reached the
water table since at least 1940



<
=

19215 uolBuIysEp 9\

(¥}

sump

L]

Ay Jaxaq

RSA

Pathway Il

125

Alabama
River




So the Chloroform and CFC detections
in groundwater at the CCP:

* Are tracers of modern water

* Reveals persistent long-term leakage of

modern municipal water at some focused
“hot spots”

* Indicate that what is applied at land surface
WILL get to the groundwater



Do these pathways pass basic groundwater
hydrology and contaminant transport
‘common sense’?



Table 4-11
Groundwater Velocity Calculation Sumenary
Caplted Clty Plume, Monigemery, Alabama
Hydraulic Conductivity (K) Hydraulic Gradient (i) Assumed Effective min/year Calculared Horizontal
Porosity (n)*’ Groundwater Velocity (V)"
Shallow Wells
High 722x 107 | Lligh 138 x 102 25% 525,600 2094
Low Blax 10Y { Low B3ix 1P 5% 525,600 14.29
g.m. 4.45x 107 | Wodian Lizx 25% 525,600 104
Desp Wells
Hizh 8.62%10* | High 1.2 x 10% 5% 525,600 21
Low 531x 107 | Low 7.93 x 107 5% 525,600 2.1
B, 248 % 107 Median LITx Lot 25 % 325,600 &l
hinles,
I Eslimaled from waler bevels mesweomed on Febnasey 13, HH2.
z Walur liset 25 p poomiaye
3. EMiutivs pormsily e boon assumed o b U lowest saluz in tee range ol iold posnesty per matris m Gouggwaier, Freeze and Choary, 1979, A soprifean
o limate uf pvotimale of 'n'' vl e sctwsl effecine pornsaty is near |0t 2% oe les, ﬂyﬂy:ﬁmﬂtmﬂﬁj?ghﬂﬂ.ifﬁwmiw
Pl 15 hiphe, Sy undElUee: oF Grirestimalc will be beor significanl to the relbing vy,
4 Darey's EquMin. Yy, =K
Where
L Borznnial proundwars yolocily, measuned m Sool'vear
K= esdiinted bividraalic conduidialy, sniasm in [ minube
= el eed Bydraalic gradeeriy, nesdselod i (et
N= asuoned elfecaive paracty of petsurface macerials
am EERRRTIC MER

Black & Veatch (2002)



V=LT

T=L/V
Distance from Washington Street to Well 9W
and 9E 4,200 ft
MA left 200 Washington Street in 1997

Groundwater flow rate about 100 ft/yr (B&V,
2003, RI)

T= 4,200 ft/100ft/yr = about 42 years
Potential release time:
1997-42 years = 1955



What about the timing of the
release(s)?

* Years businesses operated related to age of
plume?
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Contaminants preserved?

Inorganics, yes

Organics, no

But

PCE and TCE leave behind Cl-, yes

Caveat — some inorganics are transported
within the tree over space and time
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Tree T-15 (Old Alabama Town)
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Tree T-31 (RSA chiller block)
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Tree T-28 (front of RSA tower)
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Tree T-47 (downgradient of break in sewer line at McDonough andDexter)
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1.PCE and TCE contaminated groundwater
beneath the RSA chiller plant

Who — Montgomery Advertiser

What — Blanket wash and fountain solutions
used in running offset presses

Where-Released from 200 Washington Street
to floor drains, sumps, and sinks that
drain to the sanitary sewer system

When — between 1955 and 1970




2.PCE and TCE contaminated soil and
groundwater along 200 Washington Street

* Who — Montgomery Advertiser

 What — Blanket wash and fountain solutions
used in running offset presses

 Where-Released from 200 Washington Street
to sumps that drain to the
stormwater system

e When — between 1970 and 1980




3.Chromium contaminated soil and
groundwater along 200 Washington Street

* Who — Montgomery Advertiser

* What —chromic acid fountain solutions
used in running offset presses

 Where-Released from 200 Washington Street
to sumps that drain to the
stormwater system

e When — between 1970 and 1980




4.Chromium contaminated groundwater
near RSA chiller plant and Park

=

no — Montgomery Advertiser

What —inks used in lithographic offset presses
Where-Released from 200 Dexter Avenue
to sinks and sumps that drain to
the sanitary sewer system; some
contribution from Lawrence
Street location

When — between 1910 and 1940




April 2009
USGS Groundwate
Results
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Floodplain
hydrogeology
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