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6. GROUNDWATER PROGRAMS

6.1 SUMMARY

Groundwater monitoring at PORTS is required bymalwoation of state and federal regulations, legal
agreements with Ohio EPA and U.S. EPA, and DOE @rdi®lore than 400 monitoring wells are used to
track the flow of groundwater and to identify andasure groundwater contaminants. Groundwater
programs also include on-site surface water manigcand water supply monitoring.

Concentrations of TCE continued to decrease irXtiid9/X-120/PK Landfill area during 2011. TCE
was detected at an estimated concentration offgZ25in the first quarter sample collected from-site
monitoring well WP-03G. No TCE or other volatilganic compounds were detected in any of the
seven off-site monitoring wells sampled in the seahird, and/or fourth quarters of 2011. TCE has
been detected in groundwater beyond the DOE prppetindary at concentrations that exceed the Ohio
EPA drinking water standard of 5 pg/L.

In the third quarter of 2011, TCE was detectedatentrations above 5 pg/L (the preliminary
remediation goal and definition of the groundwaieme perimeter) in wells that are typically nothim
the groundwater plumes at the X-749/X-120/PK Lahdhe Quadrant Il Groundwater Investigative
Area, and the X-701B Holding Pond. All of thesdlsvevere sampled in the fourth quarter of 2011, and
concentrations of TCE in the wells (if detectedureed to less than 5 pg/L. These detections reay b
related to the higher than normal amounts of faé éccurred in 2011.

In 2011, the analytical laboratory that analyzeslé¢hvironmental samples discussed in this chapter f
radionuclides reported numerous small detectior@redricium-241 and plutonium-239/240, which are
transuranic radionuclides. Although americium-24# plutonium-239/240 are occasionally detected in
PORTS environmental samples, there were more dmtedh 2011 than in previous years. Most of the
detected results were above the minimum detectabigty but less than the laboratory reportingitim
Americium-241 and plutonium-239/240 are preserth@environment at very small levels due to
atmospheric fallout from nuclear weapons testifige low levels of americium-241 and plutonium-
239/240 detected in the samples may be presertbdbis fallout. Additionally, radionuclides deted

at low levels near the minimum detectable actimyy be false positives due to the statistical
methodology used in analysis of radionuclides. sEhdetections of americium-241 and plutonium-
239/240 were less than the PORTS preliminary reatiedi goals for americium-241 and plutonium-
239/240 in groundwater: 0.49 pCi/L and 0.51 pCidspectively.

The2011 Groundwater Monitoring Report for the PortsiioGaseous Diffusion Plaptrovides further
details on the groundwater plumes at PORTS, spauaidinitoring well identifications, and analytical
results for monitoring wells. This document andestdocuments referenced in this chapter are dlaila
in the PORTS Environmental Information Center.

6.2 INTRODUCTION

This chapter provides an overview of groundwatenitooing at PORTS and the results of the
groundwater monitoring program for 2011. The fafllog sections provide an overview of the PORTS
groundwater monitoring program followed by a revigfthe history and 2011 monitoring data for each
area. Chapter 3, Section 3.2 provides additiorfariation about the remedial actions implementeal a
number of the areas discussed in this chapteidiocesor eliminate groundwater contamination.

This chapter also includes information on the gowater treatment facilities at PORTS. These fiaedi

receive contaminated groundwater from the grounelwabnitoring areas and treat the water prior to
discharge through the permitted FBP NPDES outfalls.
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6.3 OVERVIEW OF GROUNDWATER MONITORING AT PORTS
This section provides an overview of the regulatmagis for groundwater monitoring at PORTS,
groundwater use and geology, and monitoring a@s/ind issues.

6.3.1 Regulatory Programs

Groundwater monitoring at PORTS was initiated | 1980s. Groundwater monitoring has been
conducted in response to state and/or federalagas, regulatory documents prepared by DOE,
agreements between DOE and Ohio EPA or U.S. EFRD®E Orders.

Because of the numerous regulatory programs ajbdica groundwater monitoring at PORTS, an
Integrated Groundwater Monitoring Plamas developed to address all groundwater mongorin
requirements for PORTS. The initial plan was appdoby Ohio EPA and implemented at PORTS
starting in April 1999. Théntegrated Groundwater Monitoring Plas periodically revised by DOE and
approved by Ohio EPA. An annual groundwater rejgostibmitted to Ohio EPA in accordance with the
Integrated Groundwater Monitoring PlanGroundwater monitoring in 2011 was completed in
accordance with thimtegrated Groundwater Monitoring Plasated September 2010.

Groundwater monitoring is also conducted to meeERDder requirements. EXxit pathway monitoring
assesses the effect of PORTS on off-site groundwatdity. DOE Orders are the basis for radiolagic
monitoring of groundwater at PORTS.

6.3.2 Groundwater Use and Geology

Two water-bearing zones are present beneath POR& &allia and Berea formations. The Gallia is the
uppermost water-bearing zone and contains mosteaftoundwater contamination at PORTS. The
Berea is deeper than the Gallia and is usuallyraggghfrom the Gallia by the Sunbury shale, whicts a
as a barrier to impede groundwater flow betweerGhkia and Berea formations. Additional informatio
about site hydrogeology is available in the PORT8i®®nmental Information Center.

Groundwater directly beneath PORTS is not useddasreestic, municipal, or industrial water supply,
and contaminants in the groundwater beneath PORT®daffect the quality of the water in the Scioto
River Valley buried aquifer. PORTS is the largesustrial user of water in the vicinity and obtin
water from two water supply well fields west of PORin the Scioto River Valley buried aquifer. DOE
has filed a deed notification at the Pike Countylifar’'s Office that restricts the use of groundwate
beneath the PORTS site.

6.3.3. Monitoring Activities

Groundwater monitoring at PORTS includes severaliies. Samples of water are collected from
groundwater monitoring wells and analyzed to obiaiiormation about contaminants and naturally-
occurring compounds in the groundwater. Monitorivells are also used to obtain other information
about groundwater. When the level of water, ougdwater elevation, is measured in a number ofswell
over a short period of time, the groundwater elewat combined with information about the subswafac
soil, can be used to estimate the rate and direcfigroundwater flow. The rate and direction of
groundwater flow can be used to predict the movémeoontaminants in the groundwater and to
develop ways to control or remediate groundwatetamaination.

6.4 GROUNDWATER MONITORING AREAS

Thelntegrated Groundwater Monitoring Plarequires groundwater monitoring of 12 areas within
guadrants of the site designated by the RCRA Ciiweeéction Program. These areas (see Figure 6.1)
are:

6'2 FBP /2011 ASER 1/24/2013 11:10 AM



DOE/PPPO/03-0381&D1

FBP-ER-PRO-WD-RPT-0017

Revision 2
January 2013
N S ———
i
Q s ,
: 7= |
T \ "/./ !
N : \\‘ ; /',/ ,'
| 5, N\~ Qv i
I 7
J: X-735 Landfills |
= X —-
e [
' b J X-633 Pumphouse/ / /
] % g Cooling Towers Area / I
IX-734 Landfill I 7‘%’@@ i M I
: | N\ A\ [
Fe—-- ’ %538\~ A \ :
, _ Switch == LR = |
: “Area ( = \ i I
Former X;344C Ty A ) & '
H{drogerrj Fluoride / I N, i
Storage Facility | ( Lt &l \(\% ,
l (15 | \ % X-611A Former :
« Lime Sludge Lagoons
- ~
: U — - p ? ,I
I : . Y I‘ |
' Qi il Qi ’
L X-333
x-74p W_aste Qil Handling Faci 7 i x = "%-701B Holding
Monitoring Area ~ | 8 & Pond Monitoring
- i \ / Area
P - i >~ /
e ] I .
S f L 2 Quadrant Il
= <§ % v Groundwater
! \\ ) e Investigative
' ) i =i A
X-616 CHromium Sludg - / s
Surface Jmpoundmen ) & 0]
] 8 = Ql
8 B - — :
e 3 iy
| : ‘
| u =)
m
1 X '
1 z A o ;
| 2L, :
m
J 1 n \l
1 z i . __jl Quadrant | Groundwater
] Z I ,' T Investigative Area/X-749A
T a
' I}‘ﬁc .
~ .| 2 L2 !-_
S————-- : o A
L e :
T / E s
A LT X-7491%-120/
=L PK Landfill Monitoring Area
LEGEND Building or other Roads ) Ponds 0 2000 ft
[ Groundwater area outlines -++++++ Railroads e
monitoring areas ~ —— - - ——  DOE boundary Ousdrant boundsing N g:sﬁgz and o 610 m

Figure 6.1. Groundwater monitoring areas at PORTS.
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e Quadrant |
—  X-749/X-120/PK Landfill,
— Quadrant | Groundwater Investigative Area/X-740lassified Materials Disposal Facility,
e Quadrant Il
—  Quadrant Il Groundwater Investigative Area,
—  X-701B Holding Pond,
—  X-633 Pumphouse/Cooling Towers Area,
e Quadrant lll
—  X-616 Chromium Sludge Surface Impoundments,
—  X-740 Waste Oil Handling Facility,
e Quadrant IV
—  X-611A Former Lime Sludge Lagoons,
—  X-735 Landfills,
—  X-734 Landfills,
—  X-b33 Switchyard Area, and
—  Former X-344C Hydrogen Fluoride Storage Building.

Thelntegrated Groundwater Monitoring Plaadso contains requirements for 1) surface watearitoong
in creeks and drainage ditches at PORTS that recgoundwater discharge, and 2) water supply
monitoring.

In general, samples are collected from wells (ofase water locations) at each area listed abodeaas
analyzed for metals, volatile organic compoundsd/@mradionuclides. Table 6.1 lists the analytical
requirements for each groundwater monitoring arehcther monitoring programs described in this
chapter. Constituents detected in the groundveaitethen compared to standards called preliminary
remediation goals to assess the potential for eanhtituent to affect human health and the enviemm

Five areas of groundwater contamination, commoalled groundwater plumes, have been identified at
PORTS. Groundwater contamination consists of ¥elatganic compounds (primarily TCE) and
radionuclides such as technetium-99. The areastiméiain groundwater plumes are X-749/X-120/PK
Landfill, Quadrant | Groundwater Investigative Abé&49A Classified Materials Disposal Facility,
Quadrant Il Groundwater Investigative Area, X-7(H8lding Pond, and X-740 Waste Oil Handling
Facility. Other areas are monitored to evaluateigdwater contaminated with metals, to ensure past
uses of the area (such as a landfill) have notezthgsoundwater contamination, or to monitor
remediation that has taken place in the area.

The following sections describe the history of egatundwater monitoring area and groundwater
monitoring results for each area in 2011.

6.4.1 X-749 Contaminated Materials Disposal FacijfX-120 Old Training Facility/PK Landfill
In the southernmost portion of PORTS in Quadragtdundwater concerns focus on three contaminant
sources: X-749 Contaminated Materials DisposaliliBacX-120 Old Training Facility, and PK Landfill

6.4.1.1 X-749 Contaminated Materials Disposal Fady

The X-749 Contaminated Materials Disposal Facibta landfill located in the south-central sectidn
the facility in Quadrant I. The landfill covers@pximately 7.5 acres and was built in an areagtidst
elevation within the southern half of PORTS. Téedfill operated from 1955 to 1990, during which
time buried wastes were generally contained in haetans or other containers compatible with the

waste.
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Table 6.1. Analytical parameters for monitoring areas and programs at PORTS in 2011

Monitoring Area
or Program

Analytes

X-749/X-120/PK Landfilf-F

X-749/X-120 plume

PK Landfill

Quadrant | Groundwater
Investigative Ared”

X-231B plume

X-749A Classified
Materials Disposal
Facility

Quadrant Il Groundwater
Investigative Ared”

X-701B Holding Pond"*

X-633 Pumphouse/Cooling
Towers Area

X-616 Chromium Sludge
Surface Impoundments

X-740 Waste Oil Handling
Facility

volatile organic compounfls
transuranics >*?Am, ZNp, Z%u,
239/24tpu

volatile organic compountls

volatile organic compounfls
transuranics >*’Am, ZNp, Z%u,
239/24tpu

volatile organic compounfls

transuranics >*Am, *"Np, Z%u,
239/24(13u

technetium-99

U, 233/234U’ 235U, 236U, 238Uc

alkalinity

chloride

sulfate

chemical oxygen demand

total dissolved solids

volatile organic compountls
transuranics >Am, *"Np, Z2%u,
239/24(13u

volatile organic compountls
transuranics *Am, *"Np, Z%u,

239/24q3u
technetium-99

U 233/231J 235LJ 236l.J 238LJd
total metalé  Cr

volatile organic compountls

volatile organic compountls

technetium-99
U, 233/23“1 ZSSLJ, 236l.J, 238LJd
total metalé  Be, Cd, Cr, Mn, Ni

total metalé  Be, Cd, Cr, Mn, Ni

technetium-99

U 233/231_J 235U 236U 238Ud

total metald:  Be, Cd, Cr, Mn, Ni

total metalé  Sb, As, Ba, Be, Cd,
Ca, Cr, Co, Cu, Fe,
Pb, Mg, Mn, Ni, K,
Se, Ag, Na, Tl, V,
Zn

nitrite

nitrate

ammonia

technetium-99

U 233/234U 235U 236U 238Ud

total metalé  Be, Cd, Cr, Mn, Ni
alkalinity

chloride

sulfate

total dissolved solids

total metalé Be, Cd, Cr, Mn, Ni
total metalé  Be, Cd, Cr, Mn, Ni
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Table 6.1. Analytical parameters for monitoring areas and programs at PORTS — 2011 (continued)

Monitoring Area

Analytes
or Program

X-611A Former Lime Sludge total metal& Be, Cr

Lagoons

X-735 Landfills volatile organic compounfls total metal% Sb, As, Ba, Be, Cd,
transuranics >*’Am, ZNp, Z%u, Ca, Cr, Co, Cu, Fe,

239024 Hg, Pb, Mg, Mn, Ni,

technetium-99 K, Se, Ag, Na, TI,
U, 233/231), 235U, 236U’ 238Ud V, Zn
alkalinity nitrite
chloride nitrate
sulfate ammonia

X-734 Landfills

X-533 Switchyard Area

Former X-344C Hydrogen
Fluoride Storage Building

Surface Water

Water Supply

Exit Pathwa$)

chemical oxygen demand

volatile organic compounfls
technetium-99

U, 233/23‘U, 235U, 236U' 238Ud
alkalinity

chloride

sulfate

chemical oxygen demand

total metalé  Cd, Ni

volatile organic compounfls

volatile organic compountls
transuranics >Am, *"Np, Z2%u,
239/24(13u

volatile organic compountls
transuranics *Am, *"Np, Z%u,
239/24(13u

volatile organic compountls
transuranics >*’Am, ZNp, Z%u,
239/24tpu

total dissolved solids

total metal&
nitrite
nitrate
ammonia
total dissolved solids

Be, Cd, Cr, Mn, Ni

technetium-99

U 233/234U 235U 236U 238Ud

technetium-99

U 233/234U 235U 236U 238Ud

technetium-99

U 233/231_J 235U 236U 238Ud

#Selected well(s) in this area are sampled onceyawer years for a comprehensive list of more th@@ gotential contaminants (Title 40, Code of
Federal Regulations, Part 264 Appendix IX — AppendiOhio Administrative Code Rule 3745-54-98).

®Not all wells in this area are analyzed for alidisanalytes.
“Acetone, benzene, bromodichloromethane, bromofoanon disulfide, carbon tetrachloride, chlorob@ezehloroethane, chloroform,
dibromochloromethane, 1,2-dichlorobenzene, 1,4tdichenzene, 1,1-dichloroethane, 1,2-dichloroethariedichloroethene, cis-1,2-
dichloroethene, trans-1,2-dichloroethene, ethylbeazbromomethane, chloromethane, methylene chl@®itbutanone (methyl ethyl ketone),
4-methyl-2-pentanone (methyl isobutyl ketone), 2, 2-tetrachloroethane, tetrachloroethene, tolugjie]-trichloroethane, 1,1,2-trichloroethane,
TCE, trichlorofluoromethane (CFC-11), vinyl chlogidkylenes (M+P xylenes).
dappendix C lists the symbols for metals and traasigr radionuclides.
“Volatile organic compounds listed in footnote csplacrylonitrile, bromochloromethane, 1,2-dibromok8oropropane, 1,2-dibromoethane,
trans-1,4-dichloro-2-butene, 1,2-dichloroproparns;1¢3-dichloropropene, trans-1,3-dichloropropeiibexanone (methyl butyl ketone),
dibromomethane, iodomethane, styrene, 1,1,1,2ctdbenethane, 1,2,3-trichloropropane, and vinytatee
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The northern portion of the X-749 Landfill contaiwaste contaminated with industrial solvents, waste
oils from plant compressors and pumps, sludgesifiled as hazardous, and low-level radioactive
materials. The southern portion of the X-749 Ldhdbntains non-hazardous, low-level radioactive
scrap materials.

The initial closure of the X-749 Landfill in 199@dluded installation of 1) a multimedia cap, 2)aarker
wall along the north side and northwest corner 649 Landfill, and 3) subsurface groundwater drains
on the northern half of the east side and the s@ghcorner of the landfill, including one sumphvirit
each of the groundwater drains. The barrier wadl subsurface drains extended down to bedrock. An
additional barrier wall on the south and east safébe X-749 Landfill was constructed in 2002.€Th
groundwater drain and sump on the east side datitHill were removed for construction of this barr
wall. Groundwater from the remaining subsurfacardrs treated at the X-622 Groundwater Treatment
Facility and discharged through FBP NPDES Outf@8,6vhich flows to the X-6619 Sewage Treatment
Plant.

In 2002 and 2003, hybrid poplar trees were plaimesveral areas of the X-749/X-120 groundwater
plume. The trees are used in a process called@mgediation to degrade or contain contaminan®iin
and/or groundwater. Chapter 3, Section 3.3.1dvides additional information about the remedial
actions implemented to address the X-749/X-120 mplauater plume.

The leading edge of the contaminated groundwaten@lemanating from the X-749 Landfill is near the
southern boundary of PORTS. In 1994, a subsulfaoger wall was completed across a portion of this
southern boundary of PORTS. The X-749 South Bawlall was designed to inhibit migration of the
plume off plant property prior to the implementatiof a final remedial measure; however, volatile
organics moved beyond the wall. In 2007, four gowater extraction wells were installed in the X874
South Barrier Wall Area, and in 2008, two extragtwells were installed in the groundwater collectio
system on the southwest side of the landfill. Ehedraction wells are controlling migration of the
plume off plant property and reducing concentratiohTCE in groundwater. Two additional
groundwater extraction wells were installed in 2@d.@urther control migration of the X-749/X-120
groundwater plume and remediate areas of higher d@@Eentrations within the plume. A third
extraction well was installed in the X-120 aredhsf plume (see Section 6.4.1.2).

Ninety-five wells and one sump/extraction well weeenpled during 2011 to monitor the X-749/X-120
area. Table 6.1 lists the analytical parametarthiwells and sump in this area.

6.4.1.2 X-120 Old Training Facility

The former X-120 Old Training Facility, which is steand north of the X-749 Contaminated Materials
Disposal Facility, covered an area of approximatdlyp acres west of the present-day XT-847 building
The X-120 facility, which no longer exists, inclutle machine shop, metal shop, paint shop, andaever
warehouses used during the construction of PORTI®in950s. Groundwater in the vicinity of this
facility is contaminated with volatile organic cooynds, primarily TCE. In 1996, a horizontal welsv
installed along the approximate axis of the X-120me. Contaminated groundwater flowed from this
well to the X-625 Groundwater Treatment Facilitp. 2003, operation of the X-625 Groundwater
Treatment Facility and horizontal well ceased lith approval of Ohio EPA due to the limited amount
of groundwater collected by the well. A groundwatetraction well was installed in 2010 in the area
west of the former X-120 Old Training Facility temediate the higher concentrations of TCE in
groundwater in this area. Chapter 3, Section 3.3pkovides additional information about the reraked
actions implemented to address the X-749/X-120 mplawater plume.

Ninety-five wells and one sump/extraction well weeenpled during 2011 to monitor the X-749/X-120
area. Table 6.1 lists the analytical parametarthiwells and sump in this area.
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6.4.1.3 PK Landfill

The PK Landfill is located west of Big Run Creektjgsouth of the X-230K Holding Pond in Quadrant .
The landfill, which began operations in 1952, wasdias a salvage yard, burn pit, and trash ar@agdur
the construction of PORTS. After the initial comstion, the disposal site was operated as a s@nita
landfill until 1968, when soil was graded over ite and the area was seeded with native grasses.

During site investigations, intermittent seeps warserved emanating from the PK Landfill into BigrR
Creek. In 1994, a portion of Big Run Creek wascated approximately 50 feet to the east. A
groundwater collection system was installed indliecreek channel to capture the seeps emanating fr
the landfill. A second collection system was camsied in 1997 on the southeastern landfill boundary
contain the groundwater plume migrating toward Bigh Creek from the southern portion of the PK
Landfill. A cap was constructed over the landfilll998. Chapter 3, Section 3.3.1.2, providestauil
information about the remedial actions implemerageBK Landfill.

In 2011, nine wells, two sumpand two manholes were sampled to monitor the PKifilharea. Table
6.1 lists the analytical parameters for the watld sumps in this area.

6.4.1.4 Monitoring results for the X-749/X-120/PK landfill in 2011

A contaminated groundwater plume is associated thahX-749/X-120/PK Landfill groundwater
monitoring area (see Figure 6.2) in Quadrant le ost extensive and most concentrated constituents
associated with the X-749/X-120 plume are volaiiiganic compounds, particularly TCE.

In 2011, concentrations of TCE continued to de@&as number of wells within the X-749/X-120
plume due to the extraction wells installed in X3@49 South Barrier Wall Area (X749-EWO01G,
X749-EW02G, X749-EW03G, and X749-EW04G) and theitimlthl extraction wells installed in the
collection trench on the southwest side of the Q-Edndfill (X749-EWO05G and X749-EW06G). TCE
was detected at an estimated concentration offlg25in the first quarter sample collected from-site
monitoring well WP-03G. No TCE or other volatilganic compounds were detected in any of the
seven off-site monitoring wells sampled in the sel;ahird, and/or fourth quarters of 2011.

The area within the central portion of the X-74%X0 groundwater plume where TCE concentrations are
less than 5 pg/L expanded from two wells in 201fbte wells in 2011. The area of the plume with
higher TCE concentrations (100 pg/L to 1000 pgéLihe south and west of the X-749 Landfill remained
detached from the higher TCE concentrations arda@dandfill and was continuing to diminish.

Figure 6.2 provides data for selected X-749/X-12fhitoring wells that illustrate the decreasing TCE
concentrations in the wells.

In the third quarter, TCE was detected in sampdieated on July 7, 2011, from two wells that are
typically outside of the X-749/X-120 groundwateummie (X749-14B and X749-112G). These wells are
on the east side of the X-749/X-120 monitoring aseaith of the landfill and 200-250 ft west of Bign
Creek (see Figure 6.2). TCE was detected at §l7ipgvell X749-112G and 4.2 pg/L in well
X749-14B.

To confirm these results, the wells were samplednagn September 7, 2011. TCE was detected at

1.8 pg/L in well X749-112G and 37 pg/L in well X#48B. These two wells and eight additional wells
on the east side of the monitoring area were saiipl®ctober 2011. TCE was detected at typical
concentrations in the eight additional wells (rawggirom undetected to 4.8 pg/L). TCE was also
detected again in wells X749-112G and X749-14Bsttreated concentrations less than 1 pg/L. Samples
were collected monthly in the fourth quarter of 20tbm wells X749-112G and X749-14B, as well as
surface water sampling location BRC-SWO02 in Big Riraek, which is downgradient from the
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Figure 6.2. TCE-contaminated Gallia groundwater plume

at the X-749/X-120/PK Landfill — 2011.
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monitoring wells just before the creek flows unBerimeter Road. If detected, TCE was presentan th
samples collected in the fourth quarter of 201dstitmated concentrations less than 1 pg/L. Fi§ize
includes selected data for wells X749-14B and XT49G. The2011 Groundwater Monitoring Report
for the Portsmouth Gaseous Diffusion Plamtludes complete data collected in 2011 for $ipiscial
sampling. More frequent monitoring of this areatowed in 2012.

Samples from selected wells that monitor the X-X4B20 groundwater plume were analyzed for
radionuclides (americium-241, neptunium-237, plitor238, plutonium-239/240, technetium-99,
uranium, uranium-233/234, uranium-235, uranium-28&J/or uranium-238). If detected, radionuclides
were present at levels below the preliminary remsat goals.

Some of the wells associated with the PK Landfdl also contaminated with low levels of volatile
organic compounds, but usually at concentratiof@mbpreliminary remediation goals. Vinyl chloride
was detected in samples collected from wells PK-a@@ PK-21B at concentrations ranging from 14 to
22 ug/L, which exceed the preliminary remediatioalgf 2 pg/L. Vinyl chloride is typically detectén
these wells at concentrations above the preliminamediation goal.

6.4.2 Quadrant | Groundwater Investigative Area/X-#49A Classified Materials Disposal Facility
In the northern portion of Quadrant I, groundwat@ncerns are focused on two areas: the Quadrant |
Groundwater Investigative Area and the X-749A (fes$ Materials Disposal Facility.

6.4.2.1 Quadrant | Groundwater Investigative Area

The Quadrant | Groundwater Investigative Area, aklted the Five-Unit Groundwater Investigative
Area, consists of a groundwater plume resultingifeonumber of potential sources of groundwater
contamination: the X-231A and X-231B Oil Biodega#idn Plots, X-600 Coal-Fired Steam Plant,
X-600A Coal Pile Yard, X-621 Coal Pile Runoff Trent Facility, X-710 Technical Services Building,
X-749A Classified Materials Disposal Facility, tKe760 Pilot Investigation Building, and the X-770
Mechanical Testing Facility. The X-231B Southw@dtBiodegradation Plot was monitored prior to
implementation of théintegrated Groundwater Monitoring Plan

Three groundwater extraction wells were installed991 as part of an interim remedial measurehfer t
X-231B Southwest Oil Biodegradation Plot. Elevedidonal groundwater extraction wells were
installed in 2001-2002 as part of the remedialoastirequired by the Quadrant | Decision Document.
These wells began operation in 2002. An additiexsiaction well south of the X-326 Process Buiddin
began operating in 2009. The extracted groundvisteeated at the X-622 Groundwater Treatment
Facility and discharged through FBP NPDES Outf@8,8vhich flows into the X-6619 Sewage
Treatment Plant. Multimedia landfill caps weretatied over the X-231B area and a similar area,
X-231A, in 2000 to minimize water infiltration amdntrol the spread of contamination. Chapter 3,
Section 3.3.1.3, provides additional informatiowatithe remedial actions implemented in the Quadran
Groundwater Investigative Area.

Thirty-one wells were sampled in 2011 as part efrtfonitoring program for the Quadrant | Groundwater
Investigative Area. Table 6.1 lists the analytigatameters for the wells in this area.

6.4.2.2 X-749A Classified Materials Disposal Fadiji

The 6-acre X-749A Classified Materials Disposaliitgqalso called the X-749A Landfill) is a landifi
that operated from 1953 through 1988 for the digpokwastes classified under the Atomic Energy. Act
Potential contaminants include PCBs, asbestosymadiides, and industrial waste. Closure of the
landfill, completed in 1994, included the constioictof a multilayer cap and the installation ofraidage
system to collect surface water runoff. The drgengystem discharges via an NPDES-permitted outfall
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Ten wells associated with the landfill were sample#011. Table 6.1 lists the analytical paranseter
the wells in this area.

6.4.2.3 Monitoring results for the Quadrant | Groundwater Investigative Area/X-749A in 2011

A contaminated groundwater plume consisting primari TCE is associated with the Quadrant |
Groundwater Investigative Area (see Figure 6.3)e®volatile organic compounds are also present in
the plume.

No significant changes in TCE concentrations weeaiified in wells that monitor the Quadrant |
Groundwater Investigative Area in 2011. Figure$h8ws the groundwater plume for this area and
provides data for selected Quadrant | Groundwatazdtigative Area monitoring wells.

Samples from selected wells that monitor the Quadr&roundwater Investigative Aregere analyzed
for radionuclides (americium-241, neptunium-23Tt@hium-238, plutonium-239/240, technetium-99,
uranium, uranium-233/234, uranium-235, uranium-28&j/or uranium-238). If detected, radionuclides
were present at levels below the preliminary remsat goals.

Under the detection monitoring program for the >8&4 andfill, concentrations of alkalinity, chlorige
sodium, sulfate, and total dissolved solids in dgradient Gallia wells are evaluated to monitor poe
impacts to groundwater and trends in concentratibtisese parameters (alkalinity, chloride, sodium,
sulfate, and total dissolved solidd)lone of the statistical control limits or backgrduroncentrations for
alkalinity, chloride, sodium, sulfate, and totadsblved solids were exceeded in samples collented i
2011.

6.4.3 Quadrant Il Groundwater Investigative Area

The Quadrant Il Groundwater Investigative Area sisf an area of groundwater contamination with
several potential sources. One of these soutves(-701C Neutralization Pit, was monitored prior t
implementation of thintegrated Groundwater Monitoring PlariThe X-701C Neutralization Pit was an
open-topped neutralization pit that received preef8uents and basement sump wastewater suchdas ac
and alkali solutions and rinse water contaminated WCE and other volatile organic compounds from
metal-cleaning operations. The X-701C Neutralarafit was located within a TCE plume centered
around the X-700 and X-705 buildings. The pit wersoved in 2001. In 2010, Ohio EPA approved an
IRM to remediate contaminant source areas witherstiutheastern portion of the groundwater plume.
Chapter 3, Section 3.3.2.1 provides additionalrimition about the Quadrant Il Groundwater
Investigative Area.

The natural groundwater flow direction in this ai®éo the east toward Little Beaver Creek. The
groundwater flow pattern has been changed in tkes by use of sump pumps in the basements of the
X-700 and X-705 buildings. Thus, the groundwatan in this area does not spread but instead flows
toward the sumps where it is collected and theatdbat the X-627 Groundwater Treatment Facility.
This facility discharges through FBP NPDES OutdllL, which flows to the X-6619 Sewage Treatment
Plant. Eighteen wells are sampled annually orri@ly as part of the monitoring program for thiga
Table 6.1 lists the analytical parameters for tledisnn this area.

6.4.3.1 Monitoring results for the Quadrant Il Groundwater Investigative Area in 2011

A contaminated groundwater plume consisting prilyaf TCE is associated with the Quadrant Il
Groundwater Investigative Area (see Figure 6.4)e perimeter of the plume did not change in 2011,
although concentrations of TCE and other volatilganic compounds within the southeastern portion of
the plume changed due to the IRM.
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Figure 6.3. TCE-contaminated Gallia groundwater plume at the
Quadrant I Groundwater Investigative Area — 2011.
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Figure 6.4. TCE-contaminated Gallia groundwater plume at the
Quadrant II Groundwater Investigative Area — 2011.
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In 2011, some of the wells that provide routine itaring of the Quadrant Il Groundwater Investigativ
Area were also monitored monthly as part of the IRkIng place in this area (see Chapter 3, Section
3.3.2.1). In the third quarter of 2011, TCE watedt=d at concentrations above 5 pg/L (the dedimiaf
the plume perimeter) in two wells (X701-26G and X-Z¥YG) that monitor the east side of the Quadrant
Il Groundwater Investigative Area plume. TCE is typically detected above 5 pg/L in these two sell
Concentrations of TCE decreased to less than tiig iRfhe fourth quarter samples collected from the
wells. The increases in TCE may be due to thedrnitiian average rainfall that occurred in 201Quka
6.3includes selected data for wells X701-26G and XZ0G. The2011 Groundwater Monitoring
Report for the Portsmouth Gaseous Diffusion Plaotludes the monthly monitoring data collected to
support the IRM in this area.

Samples from selected wells that monitor the Quadta&roundwater Investigative Aregere analyzed
for radionuclides (americium-241, neptunium-23Tit@hium-238, plutonium-239/240, technetium-99,
uranium, uranium-233/234, uranium-235, uranium-28&j/or uranium-238). If detected, radionuclides
were present at levels below the preliminary rematati goals.

6.4.4 X-701B Holding Pond
In the eastern portion of Quadrant I, groundwatercerns focus on three areas: the X-701B Holding
Pond, the X-230J7 Holding Pond, and the X-744Y W&ibrage Yard.

The X-701B Holding Pond was used from the beginihglant operations in 1954 until 1988. The

pond was designed for neutralization and settlemkatid waste from several sources. TCE and other
volatile organic compounds were also dischargeatiégpond. Two surface impoundments (sludge
retention basins) were located west of the holgimigd. The X-230J7 Holding Pond received wastewater
from the X-701B Holding Pond. The X-744Y Waster@ge Yard is south of the X-701B Holding Pond.
The yard is approximately 15 acres and surrounglXti44G Bulk Storage Building. RCRA hazardous
waste was managed in this area.

A contaminated groundwater plume extends from tt#0XB Holding Pond towards Little Beaver Creek.
Three groundwater extraction wells were installedtlseast of the X-701B Holding Pond and a sump was
installed in the bottom of the pond as part ofdhgoing RCRA closure of the unit. These wells and
sump were designed to intercept contaminated greated emanating from the holding pond area before
it could join the existing groundwater contaminplume. The wells and sump were removed between
2009 and 2011 because of the X-701B IRM (see Ch8pteection 3.3.2.2). In 2011, extracted
groundwater and other water generated by the X-1BMBwas processed at the X-623 Groundwater
Treatment Facility and discharged through FBP NPDESall 611, which flows to the X-6619 Sewage
Treatment Plant.

Two groundwater interceptor trenches (French dyars used to intercept TCE-contaminated
groundwater in the eastern portion of the monipanea. These interceptor trenches, called th87X-2
Groundwater Collection System, control TCE mignatiato Little Beaver Creek. The 660-foot-long
primary trench has two sumps in the backfill af#t@-foot-long secondary trench intersects the pyma
trench. The extracted groundwater is treatedeakt624 Groundwater Treatment Facility and discharg
through FBP NPDES Outfall 015, which flows to letBBeaver Creek.

Groundwater remediation in the X-701B Holding Pdmda was initiated in 2006 (see Chapter 3,
Section 3.2.2). Oxidant was injected into the sdiase in the western portion of the area from 2006
through 2008 to remediate volatile organic compaundsoil and groundwater. The X-701B IRM was
initiated in December 2009 and completed in 201futiher address contaminants remaining in soil and
groundwater following the oxidant injections. Caminated soil in the X-701B IRM area was removed
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and mixed with oxidant, with additional oxidant radkinto soil remaining at the bottom of the
excavation. Figure 6.5 shows the IRM area.

The groundwater monitoring wells in the area ofXh@01B IRM (the western portion of the monitoring
area) were removed from the monitoring programgodplaced following the completion of the X-701B
IRM. Thirty wells were sampled in 2011 as parttef routine monitoring program for this area.

Table 6.1 lists the analytical parameters for tiedisithat are routinely monitored in this area.didnal
wells were sampled either quarterly or monthly tigioout 2011 to monitor the IRM. T2€11
Groundwater Monitoring Report for the Portsmouths8aus Diffusion Plarnhcludes the monitoring
data collected to support the X-701B IRM.

6.4.4.1 Monitoring results for the X-701B Holding nd in 2011

For the most part, concentrations of TCE deteatde eastern portion of the X-701B groundwater
plume (the area that was not part of the IRM) doedX-744G area were similar to previous yearsthén
northeast corner of the monitoring area, howevei: Was detected at 84 pg/L in the third quarter
sample collected from well LBC-PZ06G, which is lwwheast of the X-237 Groundwater Collection
System and just west of Little Beaver Creek. TE€Hat typically detected in this well. TCE was not
detected in third quarter samples collected froentito wells (X701-16G and X701-58B) closest to
LBC-PZ06G. Well LBC-PZ06G, as well as four othezlle in the vicinity of LBC-PZ06G were sampled
in the fourth quarter and analyzed for volatileasmg compounds to provide more information aboist th
detection.

TCE was not detected in the fourth quarter sampllected from well LBC-PZ06G. TCE was detected
in the sample collected from well X701-IRMPZ08GLatug/L. Well X701-IRMPZ08G is located on the
north side of the East Drainage Ditch in an arearethe groundwater plume was not believed to be
present. Additional sampling and remedial actgitivere completed in 2012 to evaluate the X-237
Groundwater Collection System. Figure 6.5 showesRGE concentrations detected in well LBC-PZ06G
in 2010-2011.

In the western portion of the monitoring area, TW&s detected in the new monitoring wells instaited
the IRM area at concentrations similar to thoseded in groundwater prior to the IRM. Figure 6.5
shows the groundwater plume in the western podfdahe X-701B monitoring area and TCE
concentrations in selected wells in 2011.

Samples from selected wells that monitor the X-76idBding Pondvere analyzed for radionuclides
(americium-241, neptunium-237, plutonium-238, phiton-239/240, technetium-99, uranium, uranium-
233/234, uranium-235, uranium-236, and/or uranil8®)2 If detected, radionuclides were present at
levels below the preliminary remediation goals.

Samples from five wells in or near the X-744G B8lorage Building and X-744Y Storage Yard were
analyzed for cadmium and nickel, which were detkeat®ove preliminary remediation goals in three of
the five wells (X701-01G, X744G-01G, and X744G-02Ghese results are typical for the X-744 area
wells.

6.4.5 X-633 Pumphouse/Cooling Towers Area

The X-633 Pumphouse/Cooling Towers Area in Quadtargnsisted of a recirculating water pumphouse
and four cooling towers with associated basinsro@ium-based corrosion inhibitors were added to the
cooling water until the early 1990s, when the gysteas converted to a phosphate-based inhibitor. In
2009, DOE received funding under ARRA for D&D o&tK-633 Pumphouse and Cooling Towers.

D&D of the facilities was completed in 2010. Chex, Section 3.3.2.3 provides additional inforimati
about the RCRA investigation of soils and grounewat this area.
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Figure 6.5. TCE-contaminated Gallia groundwater plume at the

X-701B Holding Pond — 2011.

FBP /2011 ASER 1/24/2013 11:10 AM

6-16


BrandtCS
Text Box
DOE/PPPO/03-0381&D1
FBP-ER-PRO-WD-RPT-0017 
Revision 2
January 2013

BrandtCS
Text Box
FBP / 2011 ASER 1/24/2013 11:10 AM


DOE/PPP0/03-0381&D1
FBP-ER-PRO-WD-RPT-0017
Revision 2
January 2013
The X-633 Pumphouse/Cooling Towers Area was idiextiis an area of concern for potential metals
contamination in 1996 based on historical analy/tdeda for groundwater wells in this area. Samples
from wells in this area were collected in 1998 46889 to assess the area for metals contamination.
Based on detections of chromium above the prelimiremediation goal, this area was added to the
PORTS groundwater monitoring program. Two welks sampled semiannually for chromium as part of
the monitoring program for this area.

6.4.5.1 Monitoring results for the X-633 Pumphous&ooling Towers Area in 2011

Chromium was detected in both of the X-633 momignvells in 2011. Samples collected from well
X633-07G contained chromium at concentrations abloggreliminary remediation goal of 100 pg/L:
560 pg/L (second quarter) and 980 ug/L (fourth gurar Samples collected from well X633-PZ04G also
contained chromium but at concentrations well belosvpreliminary remediation goal. These resuks a
typical for these wells. Figure 6.6 shows the afiton concentrations detected in the X-633
Pumphouse/Cooling Tower area wells.

6.4.6 X-616 Chromium Sludge Surface Impoundments

The X-616 Chromium Sludge Surface Impoundmentsuadpant 11l were two unlined surface
impoundments used from 1976 to 1985 for storagduafge generated by the treatment of water from the
PORTS process cooling system. A corrosion inhitlwtmtaining chromium was used in the cooling
water system. Sludge containing chromium was prediby the water treatment system and was
pumped into and stored in the X-616 impoundmernts. Sludge was removed from the impoundments
and remediated as an interim action in 1990 and.19%e unit was certified closed in 1993. Seven
wells are sampled annually and nine wells are saanplennially as part of the monitoring program for
this area. Table 6.1 lists the analytical paranseiarthe wells in this area.

6.4.6.1 Monitoring results for the X-616 Chromium 8udge Surface Impoundments in 2011

Chromium is of special concern at X-616 becaugb@previous use of the area. In 2011, chromius wa
detected above the preliminary remediation godloff ug/L in one well that monitors the X-616 area:
well X616-05G (on the northeastern boundary ofditem). Chromium is typically detected above the
preliminary remediation goal in this well. Nickehs detected above the preliminary remediation goal
(100 pg/L for Gallia wells) in two wells (X616-05&hd X616-25G). Nickel is typically detected above
the preliminary remediation goal in these two weliggure 6.7 shows the concentrations of chromium
and nickel in wells at the X-616 Chromium Sludgef&ce Impoundments.

In 2011, volatile organic compounds were detectdovalevels in samples collected from nine wetis i
this area. Volatile organic compounds are rowimettected in samples from wells in this area, griiyn

in wells located west or south of the former impdunents. The only volatile organic compounds
detected above the preliminary remediation goal®Wel-dichloroethene and TCE, which were detected
in wells X616-09G, X616-13G, and/or X616-20B. Figk.7 shows the concentrations of TCE detected
in the X-616 wells in 2011.

6.4.7 X-740 Waste Oil Handling Facility

The former X-740 Waste Oil Handling Facility, whialas demolished in 2006, was located on the
western half of PORTS south of the X-530A Switclayisr Quadrant 1ll. The X-740 facility, which
operated from 1983 until 1991, was used as an toveand staging facility for waste oil and waste
solvents that were generated from various plantatjpmal and maintenance activities. A sump within
the building was used between 1986 and 1990 teataksidual waste oil and waste solvents from
containers crushed in a hydraulic drum crushenafdcility. The facility and sump were initially
identified as hazardous waste management unit8dt.1The X-740 Waste Oil Handling Facility (both
the facility and sump identified as hazardous wasi@agement units) underwent closure, and closure
certification was approved by Ohio EPA in 1998.
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In 1999, poplar trees were planted in a 2.6-acygoemediation area above the groundwater plume nea
the X-740 Waste Oil Handling Facility. Because toingmediation did not work as anticipated to reduce
the concentrations of volatile organics in groungiwan this area, three rounds of oxidant injeciorere
completed during 2008. Additional alternativesdooundwater remediation in this area were evatlate
in 2009, and a pilot study of enhanced anaerolmiebhiediation began in 2010 and continued throughout
2011. Chapter 3, Section 3.3.3, provides additimiarmation about the remedial activities for the
X-740 area.

At the request of Ohio EPA, routine monitoringla X-740 Waste Oil Handling Facility under the
Integrated Groundwater Monitoring Plamas discontinued. However, monitoring of the dras
continued in support of the pilot study underwaghis area. Twelve monitoring wells were sampled i
the second, third, and fourth quarters of 2011uohing six new monitoring wells installed for thigp
study.

6.4.7.1 Monitoring results for the X-740 Waste OiHandling Facility in 2011

A contaminated groundwater plume consisting of prilm TCE is located near the X-740 Waste Oil
Handling Facility (see Figure 6.8) in Quadrant Mhe perimeter of the X-740 groundwater plume did
not change significantly in 2011, although concatiins of TCE and other volatile organic compounds
within the plume changed due to the remedial a@wi Figure 6.8 shows the TCE groundwater plume i
2011 for the X-740 area and concentrations of TE€feated in 2010 and 2011 in two new wells that
monitor the current pilot study (X740-18G and X7285). TCE decreased in well X740-18G, which is
within the treatment area, but TCE did not decr@aseell X740-22G, which is downgradient from the
treatment area. TCE also decreased in well X74B-08thin the treatment area. Well X740-03G
typically has the highest concentrations of TCEeditd in the X-740 monitoring area.

6.4.8 X-611A Former Lime Sludge Lagoons

The X-611A Former Lime Sludge Lagoons in Quadr&hvere comprised of three adjacent unlined
sludge retention lagoons constructed in 1954 ard far disposal of lime sludge waste from the site
water treatment plant from 1954 to 1960. The lagomvered a surface area of approximately 18 acres
and were constructed in a low-lying area that idetliLittle Beaver Creek. As a result, approximatel
1500 feet of Little Beaver Creek were relocated thhannel just east of the lagoons.

As part of the RCRA Corrective Action Program, aipe habitat has been developed in this area by
placing a soil cover over the north, middle, andtsdagoons. A soil berm was also constructedideits
the northern boundary of the north lagoon to feti shallow accumulation of water in this low-kyin
area. Chapter 3, Section 3.3.4.1, provides mdoenvation about this remediation. Six wells are
sampled semiannually as part of the monitoring gagfor this area. Table 6.1 lists the analytical
parameters for the wells in this area.

6.4.8.1 Monitoring results for the X-611A Former Lme Sludge Lagoons in 2011

The six monitoring wells at X-611A are sampled andlyzed for beryllium and chromium. In 2011,
chromium was detected in four of the six wellshistarea at concentrations between 0.59 and 110 pg/
(X611-01B). The detection of chromium at 110 pylthe first quarter sample collected from well
X611-01B was the first detection of chromium thateeded the PRG (100 pg/L) since the current
monitoring program began in 1999. Previous comaginhs of chromium in well X611-01B did not
exceed 15 pg/L. The concentration of chromiumatetkin well X611-01B in the third quarter
decreased to 7.6 pg/L.
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Figure 6.8. TCE-contaminated Gallia groundwater plume near the
X-740 Waste Oil Handling Facility — 2011.

6-21

FBP /2011 ASER 1/24/2013 11:10 AM


BrandtCS
Text Box
DOE/PPPO/03-0381&D1
FBP-ER-PRO-WD-RPT-0017 
Revision 2
January 2013

BrandtCS
Text Box
FBP / 2011 ASER 1/24/2013 11:10 AM


DOE/PPPO/03-0381&D1
FBP-ER-PRO-WD-RPT-0017

Revision 2
January 2013
T ~ I Ky
|“ ~\ “ \\ \\‘
1 \‘ * K
i \\-"o'--\ \\ “‘
1 ~§ *
: 11-01B_ v\
H BeND ND v\ ™ <& *
: Cr110 7.6 N\ o ™
: y AN ‘*,6\ \\
/\ / \‘ ‘\ L %
.
: / %
1 ‘\ “\
1 / > e /?
1 K K 6\
: K \‘ \\&
: Lot
: S\
; s‘ %\
] NS AN
] X611-02BA ¢ *
} | Be ND ND ™
: ‘3 Cr1 059 ,
/!
ll “‘\
X-611A ‘
’ \ \
l’ \
l” |
" |‘ ‘\
)
X611-04BA |\, | }
P F.0sgBe ND ND Vo |
~ ) )
Cr ND ND Be0.76 1.1 \% |} \
e F-07G Cr23 o088 |4 i 5
S T N
\ [
[} Pl N
l“ ’¢’
|
| /
-

==== Approximate limit of Gallia

OBSERVATION  ["\IT. GILEAD
PLATFORM CEMETERY \ ‘
[ (— x611-036)
\ Be ND ND_#
\ Cr ND_XD |
PORTSMOUTH GASEOUS DIFFUSION PLANT
Site Location Map Legend N
Road ° ?:/Ionitoritngtyvell i /L ND t detected
oncentrations in ug = not detecte
- Water Be = beryllium Cr = chromium " £
—— Fence or other
structure first quarter concentration in green 0 s )
third quarter concentration in blue 5;50

Approximate scale in ft

Figure 6.9. Metal concentrations in groundwater at the X-611A Former Lime Sludge Lagoons — 2011.
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Beryllium was detected in both samples collectedfivell F-07G at 7.2 pg/L (first quarter) and 1lug/
(third quarter). Beryllium is typically detected samples collected from this well at concentraijrst
above or below the PRG (6.5 pg/L for Gallia wellBeryllium was also detected in both samples
collected from well X611-04BA at concentrationssi¢isan the PRG (7 ug/L for Berea wells). Figufe 6.
shows the concentrations of beryllium and chromilatected in the X-611A wells in 2011.

6.4.9 X-735 Landfills

Several distinct waste management units are cadainthin the X-735 Landfills area in Quadrant IV.
The main units consist of the hazardous waste ilindferred to as the X-735 RCRA Landfill, andeth
X-735 Industrial Solid Waste Landfill. The X-73&dustrial Solid Waste Landfill includes the induedtr
solid waste cells, asbestos disposal cells, andit@mium sludge monocells A and B. The chromium
sludge monocells contain a portion of the chromalmage generated during the closure of the X-616
Chromium Sludge Surface Impoundments.

Initially, a total of 17.9 acres was approved bydBPA and Pike County Department of Health for
landfill disposal of conventional solid wastes. eTlandfill began operation in 1981. During opematof
the landfill, PORTS investigations indicated th@pewrags contaminated with solvents had inadvdytent
been disposed in the northern portion of the ldindihe contaminated rags were considered a hamardo
waste. Waste disposal in the northern area einde@91, and Ohio EPA determined that the area
required closure as a RCRA hazardous waste land@iinsequently, this unit of the sanitary landfifis
identified as the X-735 RCRA Landfill.

A buffer zone was left unexcavated to provide sgacgroundwater monitoring wells and a space
between the RCRA landfill unit and the remainingtkern portion, the X-735 Industrial Solid Waste
Landfill. Routine groundwater monitoring has beenducted at the X-735 Landfills since 1991.

The industrial solid waste portion of the X-735 délts included a solid waste section and an asisest
waste section. The X-735 Industrial Solid Wastadfal, not including the chromium sludge monocells
encompasses a total area of approximately 4.1.a@psration of the X-735 Industrial Solid Waste
Landfill ceased in 1997; this portion of the latidiias capped in 1998.

Thelntegrated Groundwater Monitoring Plancorporates monitoring requirements for the hdaas

and solid waste portions of the X-735 Landfillg. addition, theCorrective Measures Plan for the X-735
Landfill was approved by Ohio EPA in 2008. This plan ptesithe monitoring requirements for Gallia
wells that monitor the X-735 Landfill. Correctimeeasures monitoring was implemented because Ohio
EPA determined that assessment monitoring of thafily completed between 2005 and 2007, identified
that a small release of leachate constituentsasraog or has occurred from the X-735 Landfills.
Twenty-two wells were sampled in 2011 as part efrtionitoring programs for this area. Table 61Elis
the analytical parameters and Figure 6.10 showmthrgtoring wells in this area.

6.4.9.1 Monitoring results for the X-735 Landfillsin 2011

The monitoring program at the X-735 Landfills ind&s corrective measures monitoring for Gallia wells
and detection monitoring for Berea wells. As regdiby the corrective measures monitoring program,
concentrations of three metals (cobalt, mercurg,rdokel) and five indicator parameters (alkalinity
chloride, sodium, sulfate, and total dissolveddso)i detected in downgradient Gallia wells are camg

to concentration limits based on drinking watendtads or site background concentrations. None of
these concentration limits were exceeded in 2011.

The detection monitoring program for X-735 Beredlsveontinued in 2011. Concentrations of

alkalinity, chloride, sodium, sulfate, and totadsblved solids in downgradient Berea wells areuated
to monitor potential impacts to groundwater anddiein concentrations of these parameg@isalinity,
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chloride, sodium, sulfate, and total dissolveddspli None of the control limits used to determine a
statistically significant change in the indicatar@meters requiring Ohio EPA notification was exieee
in the X-735 Berea wells in 2011.

Samples from the X-735 monitoring wells were alsalgzed for radionuclides (technetium-99, uranium,
uranium-233/234, uranium-235, uranium-236, andiurar238). If detected, radionuclides were present
at levels below the preliminary remediation goals.

6.4.10 X-734 Landfills

The X-734 Landfills in Quadrant I¥onsisted of three landfill units that were usetll 1985. Detailed
records of materials disposed in the landfills wasekept. However, wastes known to be disposdideat
landfills included trash and garbage, construcsipails, wood and other waste from clearing and
grubbing, and empty drums. Other materials repbrtdisposed in the landfills may have included twas
contaminated with metals, empty paint cans, andium&contaminated soil from the X-342 area.

The X-734 Landfills were closed in accordance waulations in effect at that time, and no grounewa
monitoring of the area was required. However REGRA Facility Investigation conducted in the early
1990s identified the presence of volatile orgamaestals, and radionuclides in soil and/or grounéwat
the area. The X-734 Landfills were capped in 12000 as part of the remedial actions required for
Quadrant IV. Chapter 3, Section 3.3.4.2, provigese information about the remedial actions fos thi
area.

Fifteen wells (see Figure 6.11) are sampled seraghnas part of the monitoring program for thisar
Table 6.1 lists the monitoring parameters for tledisin this area.

6.4.10.1 Monitoring results for the X-734 Landfillsin 2011

Volatile organic compounds are routinely detected humber of the wells that monitor the X-734
Landfills, but generally at concentrations belovwust above preliminary remediation goals. In 2011
only vinyl chloride was detected above the prelemynremediation goal (2 pg/L). Vinyl chloride was
detected at 2.4 pg/L in the second quarter sanghlieceed from well X734-23G. Vinyl chloride is
routinely detected in this well at concentratiomst jabove or below 2 pg/L.

Samples from the X-734 monitoring wells were alsalgzed for radionuclides (americium-241,
neptunium-237, plutonium-238, plutonium-239/24@hteetium-99, uranium, uranium-233/234, uranium-
235, uranium-236, and uranium-238). If detectadianuclides were present at levels below the
preliminary remediation goals.

6.4.11 X-533 Switchyard Area

The X-533 Switchyard Area in Quadrant ¢@nsisted of a switchyard containing electricah$farmers
and circuit breakers, associated support buildiagd,a transformer cleaning pad. The groundwagésr a
of concern is located north of the switchyard asgbaiated support buildings near the transformer
cleaning pad. In 2009, DOE received funding u&iRRA for D&D of the X-533 Switchyard. D&D of
the facilities began in 2010 and was completedihl?2 Chapter 3, Section 3.3.4.4, provides addition
information about remedial activities in the area.

The X-533 Switchyard Area was identified as an @fezoncern for potential metals contamination in
1996 based on historical analytical data for grouater wells in this area. Samples from wells is th
area were collected in 1998 and 1999 to assess¢hgor metals contamination. The area was atided
the PORTS groundwater monitoring program becaussdmpling identified metals that may have
contaminated groundwater in this area. Three veeissampled semiannually for cadmium and nickel.
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Figure 6.11. Monitoring wells at the X-734 Landfills.
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6.4.11.1 Monitoring results for the X-533 Switchyad Area in 2011

Three wells that monitor the X-533 Switchyard Aveare sampled in the second and fourth quarters of
2011 and analyzed for cadmium and nickel. Eadhefvell samples contained these metals at
concentrations above the preliminary remediatical®¢6.5 pug/L for cadmium and 100 pg/L for nickel).
Concentrations of cadmium detected in the wellgedrfrom 10 to 54 pg/L, and concentrations of rlicke
detected in the wells ranged from 150 to 590 pdfigure 6.6 shows the concentrations of metals
detected in the X-533 wells in 2011.

6.4.12 Former X-344C Hydrogen Fluoride Storage Builing

The former X-344C Hydrogen Fluoride Storage Buiddand associated hydrogen fluoride storage tanks
were demolished and removed in 2006. In 2009n@estigation of soils and groundwater near the
former building determined that groundwater in amanitoring well south of the former building
contained two volatile organic compoundss{(1,2-dichloroethene arntdans-1,2-dichloroethene) at
concentrations well below the applicable prelimyn@mediation goals.

This area was added to the PORTS groundwater mimgjtprogram in 2010. One well is sampled
annually for volatile organic compounds under thenitoring program for this area (see Figure 6.12).

6.4.12.1 Monitoring results for the Former X-344C Hdrogen Fluoride Storage Building in 2011
One volatile organic compounds-1,2-dichloroethene, was detected at 2 pg/L in @mepde collected in
the first quarter of 2011, which is less than tR&SRof 70 ug/L. This detection is consistent with tlata
collected at this well in 2009 and 2010.

6.4.13 Surface Water Monitoring

Surface water monitoring is conducted in conjunttidth groundwater assessment monitoring to
determine if contaminants present in groundwatedatected in surface water samples. Surface vgater
collected quarterly from 14 locations (see Figufe8h Surface water samples are analyzed for the
parameters listed in Table 6.1. The purpose fon sarface water monitoring location is describgd a
follows:

» Little Beaver Creek and East Drainage Ditch santptations LBC-SWO01, LBC-SW02, and
EDD-SWO01 assess possible X-701B area plume grouedwsscharges.

» Little Beaver Creek sample locations LBC-SW02 BB€-SW03 assesses potential contamination
from the Former X-611A Lime Sludge Lagoons.

* Big Run Creek sample location BRC-SWO01 assesseesial groundwater discharges from the
Quadrant | Groundwater Investigative Area.

* Big Run Creek sample location BRC-SWO05 monitateptial discharges from the X-749/PK
Landfill groundwater collection system on the esage of the landfills, as well as the Quadrant |
Groundwater Investigative Area.

* Big Run Creek sample location BRC-SWO02 (downsiré@m BRC-SW01 and BRC-SWO05)
monitors potential discharges from the Quadrantdu@dwater Investigative Area and the X-749/
X-120/PK Landfill area.

»  Southwestern Drainage Ditch sample locations UBM¥O1 and UND-SWO02 assess potential

groundwater releases to this creek and the X-2230Mhwest Holding Pond from the western
portion of the X-749/X-120 groundwater plume.
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*  North Holding Pond sample location NHP-SWO01 aittld_Beaver Creek sample location
LBC-SWO04 assess potential groundwater discharges tfine X-734 Landfill and other Quadrant IV
sources.

*  Western Drainage Ditch sample locations WDD-SWWDD-SWO02, and WDD-SWO03 assess
potential groundwater discharges from the X-616 4410 areas to the Western Drainage Ditch
and the X-2230N West Holding Pond.

6.4.13.1 Monitoring results for surface water in 201

Trihalomethanes are a category of volatile organmpounds that are byproducts of water chlorination
and include bromodichloromethane, bromoform, ctitora, and dibromochloromethane. These
compounds are detected at most of the surface watepling locations because the streams receive
discharges that contain chlorinated water fromR@8RTS NPDES outfalls. These detections were well
below the applicable Ohio EPA water quality criafior the protection of human health in the OhigeRi
drainage basin (bromodichloromethane — 460 plgddmoform — 3600 pgflchloroform — 4700 pg/L

and dibromochloromethane — 340 pg/L).

Since the 1990s, TCE has been detected regulddyvdevels in samples collected from the
Southwestern Drainage Ditch (UND-SWO01, locatedded?erimeter Road). In 2011, TCE was detected
at 1.8 to 3.8 pg/L in three of the four sampledecdéd from the Southwestern Drainage Ditch at
UND-SWO01. TCE is routinely detected at low concativns at this sampling point. 4-Methyl-2-
pentanone (methyl isobutyl ketone) agisl,2-dichloroethene were also detected at estimated
concentrations of 2.6 pg/L or less in one or mdrhe samples. TCE (1.6 pg/L) and 4-methyl-2-
pentanone (2.8 ug/L) were detected in the secoadausample collected from the Southwestern
Drainage Ditch at UND-SWO02. 4-Methyl-2-pentanos@ iprobable sample contaminant based on its
detection in the trip and field blanks associatéth the environmental sample3$he detections of TCE
were well below the applicable Ohio EPA water gqyatriterion for TCE (810 pg/L) for the protectioh
human health in the Ohio River drainage basin.

TCE and/orcis-1,2-dichloroethene were detected at estimatedectrations of 2 pg/L or less at East
Drainage Ditch sampling location EDD-SWO01 and kitleaver Creek sampling locations LBC-SWO01,
LBC-SWO02, and LBC-SWO03. Neither of these chemivadse detected at downstream Little Beaver
Creek sampling location LBC-SWO04he detections of TCE were well below the appliea®hio EPA
water quality criterion for TCE (810 ug/L) for tipeotection of human health in the Ohio River drgma
basin.

Several volatile organic compounds were detectedtanated concentrations of 0.6 pg/L or less in
samples collected from Big Run Creek in 2011. pectal sampling conducted in the fourth quarter
(December 2011) for the X-749/X-120 groundwatenpusee Section 6.4.1.4), TCE was detected at an
estimated concentration of 0.28 pg/L in the sampleected from BRC-SW02Cis-1,2-dichloroethene

was detected at an estimated concentration offlgll5in the second quarter sample collected from Bi
Run Creek at sampling location BRC-SWO01. Toluengrobable sample contaminant, was detected at
estimated concentrations of 0.6 pg/L or less irthivel quarter samples collected from BRC-SW02 and
BRC-SWO05.

Samples collected in the second and fourth quanfe2811 were analyzed for selected transuranics
(americium-241, neptunium-237, plutonium-238, ahdgmnium-239/240). Americium-241 was detected
at activities ranging from 0.0549 to 0.082 pCi/lLile second quarter samples collected from Big Run
Creek (BRC-SWO01 and BRC-SWO05), the SouthwestermBga Ditch (UND-SWO01 and UND-SW02),
and the Western Drainage Ditch (WDD-SWO01 and WDDESW Americium-241 was also detected at
0.0737 pCi/L in the fourth quarter sample collediedn WDD-SWO03. Plutonium-239/240 was detected
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at 0.0769 and 0.107 pCi/L in the fourth quarter ga collected at LBC-SW04 and BRC-SW05. Each
of these results were above the minimum detectatileity but less than the laboratory reportingitim
No other transuranics were detected in the sureter samples collected during 2011.

Americium-241 and plutonium-239/240 are preserthénenvironment at very small levels due to
atmospheric fallout from nuclear weapons testiige low levels of americium-241 and plutonium-
239/240 detected in surface water may be presentadihnis fallout. Additionally, radionuclides deted
at low levels near the minimum detectable acti\stych as the detections of americium-241 and
plutonium-239/240 in surface water, may be falsg@tp@s due to the statistical methodology used in
analysis of radionuclides. There are no PORTSmirdry remediation goals for americium-241 and
plutonium-239/240 in surface water. However, thdestections of americium-241 and plutonium-
239/240 in surface water were less than the preligiremediation goals for americium-241 and
plutonium-239/240 in groundwater: 0.49 pCi/L an810pCi/L, respectively.

In the first and/or second quarters of 2011, tetthrme99 was detected at activities ranging fron8&at
39.6 pCi/L in samples collected from the East DaganDitch (EDD-SWO01) and the Little Beaver Creek
sampling locations. Technetium-99 is occasionaddliected at these locations. Technetium-99 was als
detected at 11.5 pCi/L in the second quarter sasgilected from Western Drainage Ditch at WDD-
SWO02. These detections are well below the Ohio BR#king water standard for technetium-99 (900
pCi/L, based on a 4 mrem/year dose from beta amiittd echnetium-99 was not detected in any of the
other surface water samples collected during 2011.

Uranium was routinely detected in the 2011 surfeater samples at levels similar to those detected i
previous yearsDetections of uranium isotopes were well below@D@E derived concentration standard
for the respective uranium isotope in drinking w80 pCi/L for uranium-233/234, 720 pCi/L for
uranium-235, and 750 pCi/L for uranium-238). Bessmuranium occurs naturally in rocks and soil, some
or all of the uranium detected in these samplesmeague to naturally-occurring uranium.

6.4.14 Water Supply Monitoring

Routine monitoring of private residential drinkimgter sources is completed at PORTS in accordance
with the requirements of Section VIl of the Sepbem1989 Consent Decree between the State of Ohio
and DOE and thintegrated Groundwater Monitoring Plan.

The purpose of the program is to determine whe®@RTS has had any impact on the quality of the
private residential drinking water sources. Altgbuhis program may provide an indication of
contaminant transport off site, it should not belpreted as an extension of the on-site groundwate
monitoring program, which bears the responsibititydetection of contaminants and determining #te r
and extent of contaminant movement. Data fromghigiram will not be used in environmental
investigations due to the lack of knowledge of hesidential wells were constructed and due to the
presence of various types of pumps (which may eatbal equipment for sampling).

Six residential drinking water sources participatethe program in 2011 (see Figure 6.14). Wals a
sampled semiannually with samples analyzed fop#rameters listed in Table 6.1. The PORTS water
supply (RES-012 on Figure 6.14) is also samplgabaisof this program. Sampling locations may be
added or deleted if requested by a resident apdoggam requirements dictate. Typically, sampling
locations are deleted when a resident obtains kcpuater supply.
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Figure 6.14. Water supply monitoring locations.
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In the third quarter of 2011, TCE was detected jag/l. in the sample collected from RES-017, which i
south of PORTS on Big Run Road. TCE was not dedkict the first quarter sample collected from this
water supply. Since this residential water suppdg added to the monitoring program in 2009, TCE& ha
routinely been detected in the water supply sanmatiestimated concentrations ranging from 0.166d 0
pHg/L. These detections are less than the drinkisigr standard for TCE (5 ug/L). Big Run Creek is
located between RES-017 and the affected wateirgeformation (i.e., Gallia groundwater) located in
the southern portion of the plant site west of Bin Creek. The Gallia groundwater drains into Bim
Creek.

Chloroform was detected at 0.35 and 1.7 pg/L irfitlseand third quarter samples collected from
RES-015 (north of PORTS on State Route 124). XddiM+P xylene and 1,2-dimethylbenzene) were
detected at estimated concentrations of 1 pg/kes® in the third quarter samples collected from R&S
and RES-005 (old and new wells at the same reseden®ailey Chapel Road south of PORTS).

No other volatile organic compounds (other thansdmple contaminant acetone) were detected in the
other residential water supply samples collecteathdu?011.

Each sample was analyzed for transuranics (ameri2did, neptunium-237, plutonium-238, and
plutonium-239/240), technetium-99, uranium, anchiwa isotopes (uranium-233/234, uranium-235,
uranium-236, and uranium-238). Americium-241 wakedted at estimated activities between 0.0575
and 0.0665 pCi/L in the first quarter samples abddld from RES-005 (south of PORTS on Bailey Chapel
Road), RES-015 (north of PORTS on State Route H) RES-016 (north of PORTS on Wakefield
Mound Road). A duplicate sample was collected fRES-005; americium-241 was undetected at
0.0281 pCi/L in the duplicate sample. These detestare approximately 0.4% of the drinking water
standard of 15 pCi/L for alpha emitters. Chapte®éction 4.3.9.6, provides a dose assessment for a
member of the public that would drink water throoghthe year containing americium-241 at

0.0665 pCi/L. The total potential dose to a menddehe public resulting from PORTS operations

(1.3 mrem/year), which includes this dose calcora{D.169 mrem/year), is well below the DOE staddar
of 100 mrem/year.

Americium-241 was not detected in any of the tigudrter samples collected from the water supply
sampling locations. No other transuranics werealetl in any of the water supply samples colleicted
2011.

Technetium-99 was not detected in any of the waipply samples collected in 2011. Low levels of
uranium and uranium isotopes detected in someeoivikls are consistent with naturally-occurring
concentrations found in groundwater in the area.

6.5 DOE ORDER MONITORING PROGRAMS
One of the DOE surveillance monitoring programB@RTS is exit pathway monitoring. Exit pathway
monitoring assesses the effect of the facility firsibe surface water and groundwater quality.

6.5.1 Exit Pathway Monitoring

Selected locations on local streams and drainagengis near the PORTS boundary are sampling points
of the exit pathway monitoring program becauseamgrfvater from PORTS NPDES outfalls and
groundwater discharge to these surface waters.itdtorg wells near the PORTS boundary are also used
in the exit pathway monitoring program. Figure®shows the sampling locations for exit pathway
monitoring and Table 6.1 lists the analytical pagtars.
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Surface water sampling points on Big Run Creek (ERR&Z02), Little Beaver Creek (LBC-SWO04),
Southwestern Drainage Ditch (UND-SWO02), and WesBrainage Ditch (WDD-SWO03) are part of the
exit pathway monitoring program. TCE was deteetecbncentrations of 1.6 pg/L or less in samples
collected from the Southwestern Drainage Ditch (USNY02) and Big Run Creek (BRC-SW02) (see
Section 6.4.13.1). The detections of TCE were Welbw the applicable Ohio EPA water quality
criterion for TCE (810 pg/L) for the protectionwiman health in the Ohio River drainage basin.

Trihalomethanes (bromodichloromethane, bromofotitgroform, and dibromochloromethane), which
are common residuals in chlorinated drinking watere detected in samples collected from the Wiester
Drainage Ditch at concentrations well below OhicAE®N-drinking water quality criteria for
trihalomethanes for the protection of human healthe Ohio River drainage basin (see Section
6.4.13.1). Probable sample contaminants weredstaxted in samples collected from Big Run Creek at
BRC-SWO02 and UND-SWO02 (see Section 6.4.13.1).

Americium-241, plutonium-239/240, and/or techneti@thwere detected at surface water exit pathway
monitoring locations on Little Beaver Creek (LBC-8¥, the Southwestern Drainage Ditch
(UND-SW02), and the Western Drainage Ditch (WDD-3)/0Section 6.4.1.3 provides more
information about these detections.

TCE and radionuclides were also detecteskiveral on-site groundwater monitoring wells thatart of

the exit pathway monitoring program. TCE was det several wells that monitor the X-749/
X-120/PK Landfill area (see Section 6.4.1.3). &lbbut one of these wells, concentrations of TCGiev
below the Ohio EPA drinking water standard for T(GR1g/L). TCE was detected at 37 pg/L in a sample
collected from well X749-14B in September 2011 ctm 6.4.1.3 provides additional information about
these detections.

Americium-241, plutonium-239/240, and/or uraniunrevdetected in one of the X-749 monitoring wells
(X749-96G) and the exit pathway monitoring welldted east of the Quadrant | Groundwater
Investigative Area (F-29B). These radionuclidesengesent at levels below the preliminary
remediation goals.

6.6 GROUNDWATER TREATMENT FACILITIES

In 2011, a combined total of almost 34 million galt of water were treated at the X-622, X-623, X4;62
and X-627 Groundwater Treatment Facilities. Apjmately 34 gallons of TCE were removed from the
water. All processed water is discharged throuBIDES outfalls before exiting PORTS. Facility
information is summarized in Table 6.2.

Table 6.2. Summary of TCE removed by PORTS
groundwater treatment facilities in 2011

. Gallons of water Gallons of TCE
Facility
treated removed
X-622 20,912,800 2.3
X-623 1,403,900 2.5
X-624 3,018,800 10
X-627 8,640,500 19
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6.6.1 X-622 Groundwater Treatment Facility

The X-622 Groundwater Treatment Facility consistaroair stripper with aqueous-phase activated
carbon filtration. This facility processes grourader from the following systems in Quadrant | (see
Figures 6.2 and 6.3):

e groundwater collection system with associated s@\7@9-WPW) and extraction wells
X749-EW05G and X749-EWO06G on the southwest boundatlye X-749 Landfill;

e groundwater extraction wells X749-EW01G, X749-EWQX349-EW03G, and X749-EW04G
installed in 2007 in the X-749 South Barrier Waka;

* groundwater extraction wells (X749-EW07G, X749-EMB)&nd X749-EW09G) installed in 2010
in the X-749/X-120 groundwater plume;

*  groundwater collection system and associated syR{4PL6 and PK-PL6A) on the eastern
boundary of the PK Landfill; and

» fifteen extraction wells located in the Quadra@rbundwater Investigative Area.

The facility processed almost 21 million gallonggodundwater during 2011, thereby removing
approximately 2.3 gallons of TCE from the wateredted water from the facility discharges through
FBP NPDES Outfall 608, which flows to the X-66%6wage Treatment Plant. No NPDES permit
limitations were exceeded at Outfall 608 in 2011.

6.6.2 X-623 Groundwater Treatment Facility

The X-623 Groundwater Treatment Facility consi$taroair stripper with offgas activated carbon
filtration and aqueous-phase activated carborafitin. Prior to implementation of the X-701B IRMe
X-623 Groundwater Treatment Facility treated TCHBtaminated groundwater from a sump in the
bottom of the X-701B Holding Pond and three grouatwextraction wells (X623-EW01G,
X623-EW02G, and X623-EW03G) east of the holdinggoExtraction wells X623-EW02G and
X623-EW03G were removed in November 2009 at thenmgag of implementation of the IRM. The
sump in the bottom of the X-701B Holding Pond warmoved in 2010. Extraction well X623-EW01G
was removed in January 2011.

During 2011, the X-623 Groundwater Treatment Fydilieated water from extraction well
X623-EW01G, water collected during activities asstaxl with the X-701B IRM, and other
miscellaneous water associated with site activiiireaccordance with the NPDES permit). The X-623
Groundwater Treatment Facility did not operate ept8mber and December of 2011 and operated
intermittently in October and November of 2011.

The facility treated approximately 1.4 million gais of water during 2011, thereby removing
approximately 2.5 gallons of TCE from the wateredted water from the facility discharges through
FBP NPDES Outfall 610, which flows to the X-66%6wage Treatment Plant. No NPDES permit
limitations were exceeded at Outfall 610 in 2011.

6.6.3 X-624 Groundwater Treatment Facility

At the X-624 Groundwater Treatment Facility, growatker is treated via an air stripper with offgas
activated carbon filtration and aqueous-phase aeit/carbon filtration. This facility processesB-C
contaminated groundwater from the X-237 Groundw&tlection System on the east side of the
X-701B groundwater plume. The X-237 Groundwatellg@tion System consists of north-south and
east-west collection trenches and two sumps/pumpeils (see Figure 6.5).
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The X-624 Groundwater Treatment Facility treategragimately 3 million gallons of water in 2011,
thereby removing approximately 10 gallons of TCanirthe water. Treated water from the facility
discharges through FBP NPDES Outfall 015, whiclslthsges to Little Beaver Creek. No NPDES
permit limitations were exceeded at Outfall 01201.1.

6.6.4 X-627 Groundwater Treatment Facility

The X-627 Groundwater Treatment Facility consi$taroair stripper with offgas activated carbon
filtration and aqueous phase activated carborafitin. The X-700 and X-705 buildings are located
above the Quadrant Il Groundwater Investigativeagiime, and contaminated groundwater is extracted
from sumps located in the basement of each buil@iag Figure 6.4).

Approximately 8.6 million gallons of groundwater r@gorocessed during 2011, thereby removing
19 gallons of TCE from the water. Treated watenfithe facility discharges through FBP NPDES
Outfall 611, which flows to the X-6618ewage Treatment Plant. No NPDES permit limitatioere
exceeded at Outfall 611 in 2011.
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