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CDM FEDERAL PROGRAMS
a subs¡diary of Camp Dresser & McKee lnc,
Sepæmber 20,1993

Mr. Philip Masærs
U.S. Environmental Protection Agency
26 Federal Plaza
New York, l{Y 10278

PROJECT:

C O R P O R AT I O N

t

DOCUMENT NO.:

TES V, EPA Contract No.: 68-W9{l002

TES5-RO2O29.LR-DBGM

SUBJECT: Technical Evaluæion of the DuPont Groundwaþr Remediæion Program's
Effects at tbe Olin Facilþ
Olin Facilþ
Niagara Falls, New York

Dear Mr. Masærs:

CDM Federal Programs Corporæion (CDM Federal) has completed the technical evaluation of the
DuPont groundwater remediation progran's effects on the groundwater and surface waær hydraulics
at the Ghn Facility. The effects of the DuPont remediæion progran on Olin facilþ related
contamination were ¿lse s¡amined. This evaluæion was conducted by reviewing the documents
listed in Anachment 1.

1.0 INTRODUCTION

The OIin Niagara Falls facility coruists of two plants located south of Buffalo Avenue. Plant2,
the larger of the two plans, is bordered on the south by the.DuPont Niagara Plant. DuPont is
currently conducting a gloundwaær remediæion program at the facilþ. Due to the proximity of
the two facilities, it is necessary to evaluaæ the impacts of tbe DuPont remediation program on
Olin groundwater and surface water.

1.1 Geology

The geology beneath tbe Olin Facility is eåaracærized by 4proximæely l0 feet of fill and glacial

deposis (A zone) which overliæ 80 to 150 feet of doloniæ bedrock.

Groundwater flow in the A zone beneath the Olin facilþ Ís radial from a Hrock high near well
OBA-74 which is located in the center of the facilþ. Flow direction varies little under OIin
production well pumping and non-pumping conditions, inplying thæ production well pumping

has liule impact on A zone water levels (WCC, 1984 aod WCC, l99Za). The A zone discharges

into the Niagara River to the south a¡d beneath and isto Gill Creek on the east.

lll Fulton S¡rcc, Suite ?10 N*, Y6lç NY læ38 2U 393463{
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Investigations at the DuPont site, have identified four major water bearing bedrock fractures
zones @ zone, CD zone, D zone, and F zone) in the dolomite beneath the A Zone (overburden
and top of bedrock). The B, CD, D, and F zones are expecled to occur æ depths below ground
surface of 15-20, 45, 55, and 85 feet respectively (WCC, 1988b). The fracture ze¡es were
defined during subsurface investigations when 100 percent water loss occurred. The bedrock
dips to the south/southeast at a rate of 23-29 feet per mile. WCC has limited the groundwater
study beneath the Olin Facility to the A zone, B zone, and CD zones, citing evidence from past
studies that groundwater flow is vertically upward beneath the CD zßne. This, WCC claims,
prohibits site contamination from reaching the deeper D and F zones. The CD zone is the most
transmissive of the bedrock zones beneath the Olin facility, showing the greatest response to the
Niagara River level ctranges and Olin production well pumping.

1.2 Hydrologr

Two surface water bodies, the Niagara River and Gill Creek a¡e located in the vicinity of the
Olin facility (figure 1). The Niagara River is located approximately 1000 feet south of the
facility while Gill Creek forrns the eastern border of the Plant? section of rhe facility (figure 2).
A system of man-made conduig north @alls Street Tunnel) and norttreait (fwin Buriø Conduíts)
of the site divert groundwater flow north to the Robert Moses and Lewiston Power Plants
reversing the expected groundwater flow direcrion beneath the siæ (figure 3).

2.0 DT'PONT REIVÍE)IATION PROGRAIVÍ

As stated in the DuPont Interim Remediation Prosram IIRP) (WCC, 1989b), the primary
objective of the IRP æ t¡,..¡ DuPont facility is to contrr¡l non-point souroe releases of
contqmination to overburden and bedrock groundwaær beneath the siæ.

2.L A Tnne

DuPont is remediating the A mne using a pump and treat system. Groundwater from 22 wells
located along the east-west a¡cis of the DuPont siæ and is tben treated onsiæ utilizing steam
stripping. Treated groundwafer is ultimaæly discharged to the City of Niagara Falls Wasæ
Waær Tieatment Pla¡t. Five of tbe pumping wells have been installed in the overburden to the
op of the bedrock while the ¡g6aining 17 have been constn¡cted 3-5 feet into the bedrock. The
pump ra¡e of each well varies between I and 5 gpn. Strþed organics are condensed, stored,
and periodically shipped off-plant as hazardous wasæ (WCC, t989b).

2-2 Bdrods

Bedrock groundwaþr æ the DuPont facility is being remediæed rsing a punrp and treat system
which utilizes the Olin facility production wells. The production wells are pumping from the CD
zone to the F zone. Modelling efforts determined that the combined pumping rate of the rwo
wells sbould ûot be less than 500 gpm for effective c¿pu¡re of DuPont's west plant groundwater

q

2

Èintcd oa P.ccydd Papcr



/

* -,1

-..1

I

..\

/t"c

2',.'

,
\

,
\.

iÞt

I

FACILITY
I

OLIN

.I

î t576

t

'Sbù¡

, NEW Y(XI( STATE
I IESEnVATIOI{ r

!i nl ;r

CDM FEDERAL PROGRAMS CORPORATION
OLIN CHEMICALFACILITY
NIAGAIÙ¡\ FALLS, NEV/ YORK Facility Location Map

Figure I

l
G
I, -''-.=:=4:\

S¡¡bsta
I571

::.

¡¡
l¡-'

I
lr aI

&

22i

,cs*r*{Hq.i_
tc'

¿?t V¿

t'\\
lur

)

_^_1- rr1o

Navy lsland

Histsic
Sitr .;

oo

I

!J



oo(\
r1

ItIn
cto
rorl

oo
@rt

ooo
oo
c{n

c'
c)
to+

ooN
rat

o
3
ut

oo
tct
!,

19400

-

PLANT L PI,ANT 2

Sodr L-J-¡
0 200 Fðt

llil
BUFFAIO AI/E

/.
U'l

ô
ocl

I

ll\ht-=l
()
=

1 lc
.--ge-r---ftrt .-:1 IL

\-

CDM FEDERAL PROGRAMS CORPORATION
OLTN CITEMICAL FACILITY
MAGARA FALLS, NEW YORK

Figure 2

Olln Facility Map)



CDM FEDERAL PROGRAMS CORPORATION
OLIN CIEMICAL FACILITY
NIAGARA FALLS, NE\ry YORK

Figure 3
Regional fnfluences

on Groundwater Flow
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contamination. The groundwater is then treated by carbon adsorption and discharged to a
permined Olin outfall (WCC, 1989a).

3.0 REME)IATION EFFECTS ON OLIN FACILITY GROT'¡¡DTVATER ÂND
CONTAI\ÍINATION

3.1 A Zone Groundwater Remedial Sytem

Prior to implementing the A zone remedial system, DuPonr's contractor WCC modelled the
overburden and upper bedrock mne at the DuPont facility (Simulation 3) using the McDonald
and Ha¡baugh (198a) model entitled "A Modular Three-Dimeruional Finite-Difference
Groundwater FIow Model (MODFLOÐ" was used. Simulation 3, the proposed remedial acrion,
simulated the pumping of groundwater from 22 shallow wells (five overbu¡den wells and l7 top
of bedroclc/overburden wells). The model took into consideration hydraulic conductivity
anisotropy and simulated head levels for two A zone hydrogeologic units, the low transmissive
overburden and the more tra¡rsmissive topof-rock. Based on the model, two head distribution
maps were generated which illustrated the simulated effects on tbe overburden and the topof-
rock zone g¡oundwater (figures 4 and l).

The maps included simulated head distributions beneath both the Olin a¡d DuPont properties.
Important information concerning the potential impact of the DuPont A znne remediation sysrenr
on the groundwaær beneatb the OIin prope.rty was therefore provided.

By drawing flow lines perpendicular to the equipotential lines of the head distribution maps it is
possible to determine the amount of shallow groundwæer beneath the OIin sitr which is ç,ithin
the capture zone of the DuPont wells and to defi¡e the amount of groundwater which is migrating
offsite.

3.1.1 Modelled Effects of Remediation

Tbe Simulation 3 overburden head distribution map indicated that a large portion of the
overburden gloundwæer between Chemical Road and Gill Creek is not being capnrred by the
DuPont wells. Most of this groundwaær disch¿¡rges to Gill Creek. The overburden groundwater
beneath the OIin property within a few hundred feet east of Gill Creek is also flowing oward the
creek and not beiDg capnrred. An a¡ea west of the Olin production wells is also not being
captured (figu¡e 4). Groundwater from this area flows south oward a discharge point in the
Niagara River.

The Simulation 3 head distribution map for the top-of-rock mne indicåt€d thæ nearly all of the
groundwater in this zone beneath Olin will be capnred by the Dr¡Pont rcmedial system. Only a
small portion in the northeast section of the Olin facility will not be capured by tbe DuPont
remedial pro$am (fiS¡re Ð.

3.1.2 Meæured Effects of Remediation

?
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Figure 5
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Groundwater etevation maps produced during the acn¡al pumping of the Z remøiæio-'niells æ
tbe DuPont faciliry indicated that DuPont's rcmediation system will have some impact on the
Olin facility, A direct assessment could not be madê of the remediation system's impact on tl¡e
Olin facility groundwater because simultaneous water level information from botb sites is not
available. The area of the Olin facility that is expected to be capnrred by the DriPont remediæion
iystem was inferred by comparing pre remediæion Olin facilþ 

-overburden 
groundwater head

levels from Sepæmber l99l (figure 6) to Dupont facility overburden groundwaær levels taken
during remediation, September 1992 (figure Ð. The area of groundwaær beneath the Olin
faciliry that is expected to be captured by the DuPont wetls is sourh of well OBA-74 (figure 6)
where the groundwaær flow is to the south regardless of pumping at DuPont.

The exact extent of tbe capilre zone that is creared by the DuPont's remediæion system is not
clear from waær elevation contours. The inability to deñne the capture zone is due to the fact
that overburden groundwater eleva¡ions æ the Olin facility were not taken simultaneously with
those at the DuPont site during remediæion.

3.1.3 Remediation Effects on Contamination

Organic contaninant concentrations, including high levels of aliphatic volatile organic
compounds, which consistently exceeded State and federal MCI-S were detected æ the Olin
facility in wells OBA-54 (figure E) in the southeastern section of the siæ. Well OBA-84,
located on the western section of the site, also had some organic compounds which exceeded

Staæ and federal MCIJ. Mercury concen¡ra¡ions exceeding Starc and federal MCLs were
reported in wells OBA-54 and OBA{A during the latest sampling round, September/November
1992. Well OBA{A also had concentrations of methanol which exceeded Saæ and federal
MCLs.

Well OBA-104, located downgradient from Plant 2 and across Gill Creek from OBA-94, had

elevated levels of organic contaminations which often exceeded the concentrations detected in
OBA-94. This could suggest thæ the highly contaminated groundwater in southeast section of
Plant 2 may be migrating ¡¡cross Gill Creek. The higher levels of organic contanina¡g itr OBA-
l0A versus OBA-94 could indicaæ thæ some of the contåmination may be originæing from the
Creek or from tÈe area just east of tbe creek. ln addition, based on overburden groundwater
level maps (WCC, 1992a), it is believed thæ some groundwæer from täe Plant 2 area is seeping
into Gill Creek.

Well OBA-34, located in the northeast section of the Olin siæ had elevated levels of tot¿I
chlorinated benzenes, benzene, and ætal c.hlorinæed aliphæic hydrocarbons. WCC claims thu
tüe organic contamination in OBA-34 originates from a¡other siæ 200 feet east. However,
groundwater levels from the WCC Interim RFI Report. 1992 show groundwarcr flow to üe east

in the vicinity of OBA-34, placing this well downgradient of tüe Olin facilily therefore,
contradicting WCC's assertion.

The aforementioned wells are loca¡ed in the a¡eas where either groundwater is flowing offsite or
owa¡d Gill Creek, a¡d do not appear to be influenced by the DuPo¡t remediation sysæm (A

ç
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zone pumping wells). 'Based on the modelled warcr level map of both the Olin and DuPont

faciliiies (ngur"s a and 5) and the Olin facility monitoring wetl locations (figure 8) it appears that

tbe DuPontiemediation system is not capnrring a large area of overburden giroundwater

contarnination beneath the Olin facility. 
_n

In order to make a thorough evaluation of the effects ûe DuPont shallow groundwæer

remediation program on the Olin facility groundwæe¡ çs¡tamin¿iion, it is necessary to produce a

shallow grounOwater elevation map which includês informæion from both sites taken at the same

time and while the DuPont remedial program is active. Although the groundwater modelling

maps do present this information they do not represent the acn¡al field conditions, which may be

vary from the modelled condition.

3¿ Bedrock Remediation System Effects

?.2.1 A Zone

An evaluation of the effecs of pumping the Olin production well on the A zone beneath the Olin

facility was presented in the WõC interim RFI. Ihe well was pumped at a-rate-increasing from

500 óm to ìooo gpm to 1500 gpm. Even æ a pumping rate of 1500 gpm for 48 hours, linle to

no resporise was observed in overburden water levels.

3.2-2 B Zone

The B frac¡¡re zone is located in the t ocþort Dolomiæ and is generally found below the siæ at

deptbs of 15-20 feet below the ground surface-

L

The remedial system's impact on groundwater flow io th: B zone is well defined between well

OBA-78 and the Olin production lells, where flow, during remediation conditions, is converging

towa¡ds the Olin prodüction wells (figure 8). However, groundwater flow in this horizon' east

of tbe groundwater mound at OBA-78, is not being capn¡fed by the bedrock remediation system

(figure 9).

Concentrations of organic compounds consisæntly exceeded Staæ and federal MCLS in wells

oBA-18, oBA-58, öÈe-gg, i¡tt-¡, and oBA-3n. very hieù concentræions of aliphatic volatile

organic compounds, on the order of 450 and225 ppm' wefe detected in the groundwater samples

frJm oBA-58 a¡d oBA-gB, respectively from thJ Sepænber/october 1991 sampling round.

Concentrations of chlorinated benzene compounds exce¿ded state and federal MCt s in OBA-38

il;ñ;õ;.rpiid."nd. wells oBA:ß, oBA-58, a¡d BH-3 consisæntly had the hieüest

grounã*ater merðury-concentra¡ions which exceeded State and ftderal MCI.3'

The monitoring wells in which sipificant contamination wali detected and thæ are not within the

remediation system capare ,oo"ár"OBA-58, OBA-38, and BH-3 (figUre 9)'

3.2.3 Ð Zone

5
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The CD fracn¡re zone is located in tbe Locþort Dotomiæ approximarely 45-50 feer bìlow the
ground surface. A minor fracn¡re zone, the C zone, is of limited extenihorizontally and tocared
at approximately 25:35 feet below the ground surface. Grouudwa¡er flow in the C zone mimics
that in the CD zone- . :
During remediation pumping, groundwaær flow in this horizon is predominantly westward,
oward the production wells. P*"d on pumping test response, the @ zone is ihe primary.
source of wæer to the production wells.

Because of the pumping, most of the Olin facility CD zone groundwaÉr is being capnrred by the
production wells. However, gtoundwaær elevation maps frõm the WCC lnter¡m RËt Repon.
l992showthæsomegroundwaterflowinthePlant2areamayno¡becap@a,
tberefore, CD zone conta.mination may move offsiæ

In addition to the pumping test observation well, wCC monitored monthly groundwater levels
from October 1990 to September 1991. Most of the monthly groundwatei ãow diagrams from
the WCC Interim RFI Reoort. 1992, indicate groundwater flow to the west toward the production
wells. However, four months of groundwæer elevation data, February i991, May 199i, June
1991, a¡d July t99l show a flow regime which indicates thæ not all the siæ's CD zone
groundwaær flows to the production wells. Groundwaær flow during these months, when
pumping discharge rates were 500{00 gpm. is skewed to the nortbwest. This impties that some
of the onsite contamination will mig¡ate offsite under tbe pumping discharge t"to proposed for
the ÐuPont remediation. Pumping iæes greaær tban 700 gpm induce flow owa¡d-the production
wells-

The monitoring wells whi_ch poænt:l;Jly may fall outside the remediæion sysæm capn¡re mne are
OBA-2C, OBA-3C, and OBA-SC (figures 8 and l0). All th¡ee wells had organic-compound
concentrations which exceed State and Federal maximum concentration levels (Ir{CLs) 1COV,
t993).

ì

3.2.4 F Zone

The D and F ftactr¡re zones are located approximately 55 and E5 feet, respectively, below the
ground surface in the Locþort Dolomiæ.

No D or F zone wells are located on the Olin property but an extrapolæion of the flow from the
June l9E5 diagram (WCC 1988b), indicate thæ flow should be to the noiib and northeast across
the Oli¡ siæ.

WCC clains thæ the vertical gradient of groundwaær flow in the D and F zones is vertically
upward to the CD zone and tbat therefore these units do not need to be evaluated further since
cs¡t¡min¿¡ion is unable to travel downwa¡d from the CD zone. WCC bas based this conclusion
on data collected from DuPont's groundwaær monitoring wells tocard in the D and F aquifer
zones. Tbe groundwæer potentiometric contours are presented in WCC (1988b) ana WCC
(1992b).
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DuPont groundwater contour maps for Juue 1985 and September 1992 do show upward gradients
from the F zone to the CD zone, especiatly west of Gill Creek where the production wells have
an impact by artiftcially lowering CD-zone groundwaær levels. However, east of Gill Creek
groundwater elevations taken during September 1992, in the F zone, a¡e lower $an those in the
CD zone; indicating a downwa¡d flow exiss. Groundwaær etevæions are genérally lower at the _
DuPont site in the D zone than in the CD mne for both June 1985 and SeptemUer ielZ
measurements except for the northwest area near welt 15. North of DuPont, in the vicinity of
the Olin site, it is unclear in which vertical direction groundwater betneen the D and F zones and
CD zone is flowing.

ln addition since no D and F zone monitoring wells exist æ the Olin Facility, no contamination
data for these zones are available. Contzmination data presented in WCC (1983) evaluated D
and F zones beneath the DuPont facility. Even though groundwaær flow is vertically upward
over much of the DuPont facility, evidence fs¡.çs¡tamination in the D an F zones is present
beneath the DuPont facility (WCC, l9E3). WCC attributes this to the possibitity of cross
contamination by poorly constn¡cted wells.

As no data concerning D urd F zones groundwater elevæions bene^th the Olin site is currently
available, it is difñcult to properly assess the vertical gradients and the impaa of production well
pumping on those aquifer zones beneath the Olin facility. It is assumed tbæ the Olin production
well pumping will have an impad on the vertical flow gradients in the vicinity of the wells by
lowering the water levels in the @ zone to below the D and F zones, thereby inducing an
upward gradient. Additional data however is needed to ñ¡rther úa¡acterizn, aquifer conditions in
theDandFzones.

4.0 DIJPONÎ REME)IATTON EFIECTS ON NEARBY ST'RFACE WATER.

4.1 Gill Creek

As the A zone remediation program for DuPont removes groundwaær from the shallow it is
assumed that the ,mount of groundwaær diicharged from the Olin facility to Gill Creek is
slightly decreased. Groundwater floc/ iD tbe overburden in the vicinity of Gill Creek remainc
towards the creek. Ouside of 200 feet from the east þenk, however, overburden flow is to the
northeast. As stated in WCC (1992), the Olin production well pumping @edrock zone
remediation) has no observable impact on the water levels in Gill Creek- The simulated and
actual A zone groundwater head distribution m4ps co¡roborarc this (WCC, l98Ea and WCC,
19922).

Olin and DuPont have also been involved in Gill Creek remediæion efforts. In 1981, the creek
bed from Buffalo Avenue to tbe Robert Moses Parkway was dredged of its comaminated
sediments and replaced with clay fill. Additio¡al contaoination has been detected in sedimens at
the Gill Creek mouth. These sedimems are presently being remediared.

4.2 Niagara River

t
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West of Gill Creek A'zone $þundwater ftoivs oward the Niagara River and Gill Creek.
Groundwa¡er east o! Gill creek flows east/nortbeast, away from the river.

A sevenday continuous water tevel monioring activity was conducted in welt lllrsters OBA-4,
OBA-5, OBA-7, OBA-E, the Niagara Riyer, and the Gill Creek stilling well. During the
monitoring activity it was noted that A and B zone welt waær levels varied little when compared -
to the Niagara River stage changes. It was also noted that the C ar¡d CD zone hydraulic heads
showed more variæion, on the order of 0.3 to 0.5 feet" when compared to a one foot change in
the Niagara River level (WCC, 1992a). This indicates rhese zones are in communication with
the river.

Since the CD zone is in good comr¡ruuication witb the Niagara River and is the primary source of.
groundwater to the CIin production wells it c¡n be inferred that the production well pumping
impac'ts the Niagara River by drawing groundwater toward the wells and away from the river.
Groundwater elevation maps of tbe CD zone from the WCC (t992b) and WCC (t9E6) confirm
this by showing tbat ç,est of Gill Creek, groundwater movement is from'the Niagara River
towa¡ds the Olin production wells.

Groundwater elevation maps of the B zone, D zone, and F zone beneath the DuPont facility
(WCC, 1986) show that groundwater flows north from the Niagara River oward the DuPont and
Olin facilities. This flow is m¡inty due to tÞe man-made diversion systems north and northeast
of the Olin and DuPont Facilities but may be slightly affected by the pumping of the OIin
production wells.

5.0 CONCT,U$ONS A¡{D RECOMMENDATIONS

The remediæion efforts æ the DuPont facility have limited inpaca on groundwater flow and
contanination beneath the Olin facility. DuPoú's A znne remediæion system is capnrring only a
small portion of Olin's groundwater 6e¡t¡minatíon. DuPont's bedrock remediæion system,
which uses the pumping of the Olin produaion wells, capn¡res the B zone groundwæer west of
well OBA 7B and most of the CD zone groundwater benearh the Olin facillty.

I¡ order to bemer evaluate the effects of the DuPont's A mne remediation syste¡n on the Olin
facility's groundwater, & A zone groundwæer head distribution map should be produced thæ
incorporates both the DuPont and Olin facilities. This ç'ill provide the necessary capn¡re zone
informæion and aid i¡ ùe design of an A zone rpmediation system aû the Olin facility.

A large area of B zone groundwaær beneæh tüe Oliù facilþ is not being caph¡red by the siæ's
production wells. Inøeasing the pumping raæ of the production wells from 500 gpm to 1500
gpm did not increase the B zone capnre zone

k

Olin whieù
appreciably._ It is necessaria to evaluate new
will capure Ueing

I
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Most of tbe CD zone groundwater beneath the Olin facility is Uéing capn¡red by the site's
production wells. It is not clear whether the northeast and southeast oorners of the faciliry are
not being captured at the current pumping rate. In order to fully capnre the CD zone
groundwater contamination beneath the Olin facility the Olin produåion need. tq-be pumped at
higher ræes. -:

The D and F zones have not been evaluated below the Olin facility. wçC claims that evidence #
of upward gradients in the D and F zones makes it improbable that these zones are contaminared. s

Studies at the adjacent DuPont facility show th¿ tbese zones have organic contaminarion at levets
exceeding State and Federal MCLs. Isoconcentration maps of this oiganic conhm¡nation (WCC,
1992b) show that a trj.eh probability exiss thæ D and F zone contanination wilt also u" preteni'
beneath the olin facility. The nature ar¡d exænt of the D and F zone groundwater beneattr the
Olin facility needs to be assessed.

!f you lrave any questions regarding this submittal ptease call me or Michael Valentino at el2)
393-9634.

Sincerely,

?,,^,,e ,l pt l"t)
CDM Federal Programs Corporation
Pamela J. Philip
Work Assignment Manager
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