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1.0 DECLARATION
11 SITE NAME AND LOCATION
This Record of Decision (ROD) Operable Unit 2 (O12) and Operable Unit 3 (OU3) at the Naval

lmunmmmrm.msmmmm.ommumzmnuwm’
m‘wmammmmﬁ-mmwung.mmnnbuw«mmwm
the gr rface down o g di levati Op Unit 3 rep land und the
main NIROP buiiding and soil at elevati below the grou mm(mw)m
uWUM“NMMMNWWdMW

See Figure 1- 1ummmwm1-zummawwwm
See Figure 1-3 for former industrial process areas, and Figure 1-4 for a site plan map.

The National Superfund Database (CERCLIS) identification number for this faciiity is MN317002291400.
The Administrative Record Is at the St. Paul offices of the MPCA.

12 - STATEMENT OF BASIS AND PURPOSE

mmmmmwwuwzmwsmumopru'q n Fridiey

Minnesota, MthmmCEkcu.umwmwbhm

practicable, the National Contingency Plan (NCP). mmn-nueaonmmmuw
flie for this site. The Selectad Remedy for Operable Units 2 and 3 was also chossn in accordance with
the requi of the Mi Er Response and LiabiMty Act, Minnesota Statutes
Sections 1158.01 - 24 (MERLA).

The Minnesola Pollution Control Agency (MPCA) with the S Remed

13 ASSESSMENT OF SITE

TmmummhMERmhmwbmmowmamah
environment from actuat o threatened releases of hazardous sibstances into the envie

0802027 11 ’ . €T0 0003
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14 DESCRIPTION OF SELECTED REMEDY

The Selected R dy to add soll

Y

in OU2 and OU3 at the NIROP is Land Use Controls
(LUCs), Altemative 2, which are compased of Enginearing Controls (EC) and Institutional Controls (IC).
The""-“"‘ dy is ded over No Action because it provides for overall protection of
human health, long term effectiveneas and compliance with ARARS for both OU2 and OU3. As explained
further in Section 2.2, several remedial actions involving the cleanup of surface and subsurface source
areas have already been implemented at OU2. No dial acti to adds the source of subsurface
contamination at OU3 have previously been implemented.

The LUC Performance Objectives for Aternative 2 are:

e To restrict the use of the Property to Industrial or restricted commercial use, until and unless EPA and
mmmm:msdhmmm;-wshmuhuwsmwmh
levels that allow for a less restrictive use.

¢ To prohibit the disturbance of soils deeper than 3 feet below ground surface in those Desigr
Restricted Areas shown in Figure 2-5 or the removal of any solis excavated in those Areas from the
facility without the prior written approval of the U.S. EPA and MPCA.

o To prohibit the disty of soils beneath the Designated Restricted Area known as the concrete pit
foundations where metal-finishing op pre ly at the former Plating Shop within
the Main Manufacturing Bullding without the prior written approval of the US EPA and MPCA.

o To ensure that the concrete pit floor (approximately 8 to 12 feet below grade floor) where metal
finishing operations previously d at the fonmer Plating Shop within the Main Manufacturing
MWBMMMMNWWWMUSEPAaMMPCAMMﬂm
.snnEnglnoodnngIml

The Property will be restricted 1o only industriial or restricted commercial uses. Industrial property uses
gwm.mwnﬂmnmmmdmz public utiity services, rail and freight

services, raw storage faciiities, ref aterial ge facilites, and staciuring feciiitles engaged in
the ical or chemical sf of or Into new prod

R d ial use is defined as use where or pancy by ploy is less
frequent or is »"",awidavaﬂdyd|m.mnghghanpubﬁcmwboﬂ\
" osoz02r . ] ’ : CTO 0003
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. Paqo:ou
outdoor and indoor activities (e.g., large scale warshouse operations), to kimited public access and indoor
office worker activities (e.g.. bank, dentist oﬁ‘ico).' In general, restricied commercial property use

exciudes uses such as day-care hurches, social hospitais, eider care faciities, and
nursing homes.

15 STATUTORY DETERMINATIONS

The Selected Remedy is p of human health and the environment, complies with Federal and

smmm:-mu.ammmunmum(mw
by a waiver), is cost effective, wmmmmmwwm
wmbummm.

mwwummmmmﬂmmmmnmmu-
Wdﬂm&dhmﬁyh“ﬂwﬁmm

L] WM“MMMMMMhNMd
source wasis and cohtaminated solls.

o

. Fmﬁmhwmmmmmmmum._.

Mbwhhm bMMEANWCAmM“ RO

. mwmhwbmm Forl'bhnduu mmmmrﬁkm
mwmmu‘mm ’

wumummmm poliutants, ummmmm

above levels that allow for: uniimited use and unrestricted axposure, nmmmmm

_MMmaﬂumdMMmethuﬂh.Md

mmmumm

18 ROD DATA cauncxuou cuecuun

"The fol "; i u'**‘mmm&mmdumwndm._
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s Cl of and their
. B sk rep d by the of :

o  Clesnup leveis i for icals of and the basis for these levels,
* How source malerials constituting principal threats are addressed.

. Cuﬁml and reasonably anticipated future land use eseumpizns Used in the baseline risk uaum-m
and ROD. .

. Pobmuhndmlﬁdwibo-nhﬁ-dho*uamdm&bcudﬂm.

p .
. Emc-pu.mmumwmﬁma(omxwwmtmmw
.rate, and the number of years over which the dy cost are proj

. Knyhdulmhdlqmmnnndy.

1.7 AUTHORIZING SIGNATURE AND SUPPORT AGENCY AOCMANC!OF REMEDY

o] ’;t-[orl-

17 50 75
£y Wikam E] Muno, US EPA, Region V Date 7

[

9/12/13
-~

swcm:.uhmmmww
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2.0 DECISION SUMMARY

21 SITE NAME, LOCATION, AND BRIEF DESCRIPTION

This Record of Decision addresses Operable Unit 2 (OU2) and Operable Unit 3 (OU3) at the Naval

Industrial Reserve Ordnance Plant (NIROP), in Fridiey Mk ta. OU2 repr land outside the
footprint of the main NIROP manufacturing building, but within the legal boundaries of the facility, from the
ground surface down (o gr elevation. Operable Unit 3 represents land westh the main

NIROP building and soll at elevations below the groundwaler sievation (saturation zone) sither under or
outside the buliding.

The National Superfund Database (CERCLIS) identification number for this facility s MN317002291400.

musmumwmmmmew
(SDIVNAVFACENGCOM) s the lead agency at this site. The United States Environmental Proection
Agency (US EPA) Region 5 and the Minnesota Pollution Control Agency (MPCA) are support agencies at
this site.

The source of clsanup monies at this site ls Environmental Restoration, Navy (ER.N) funds. Operable
umzmammmhumutymemmmmmww
tand use for the facility Is industrial use.

MNROPWMd&.BWMIM.dMWMSOm“MUW
v: th bulidings. The northem pert of the main NIROP manufacturing building and the property north of the
NIROP buiiding, referred to as the North 40, is owned by the government. The southem part of the
NIROP buiiding is owned and operated by UDLP. The NIROP site consists of the govemnment-owned
part of the NIROP buiiding, the ares outside of the buiiding refered 10 as the North 40, and the
‘contaminated groundwater plume that has migrated from the NIROP property. The NIROP site is situated
approximately 30 feet above and 700 fest east of the Mississippi River. Ancka Counly Reglonal

Riverfront Park is located bety hNROPmmWM.Mh.BO—mm
faciity.

2.2 SITE HISTORY AND ENFORCEMENT ACTIVITIES

NIROP dates to 1940 when N Pump Company, under from the US Navy, constructed a
new manufacturing plant and began producing five-inch gun for Naval is. The 0

0802024 241 CTO 0003




MNUSNawNNuum\pCummywasuminmmm“prndby
the govemment and partially by Northem Pump Company. The NIROP was the first Government
Owned - Contractor Operated (GOCO) facility. The Northem Pump Comparny assets, and responsibility
for operation of the US Navy part of the facilities, changed hands several times untll, in 1997, the Carlisle
group purchy United Defe LP (UDLP). The Armament Systems Division of UDLP cusrently
opersias the NIROP.

Like privete industrial faciities in operation since the 1940s, NIROP Fridiey has previously stored and
d of i scrap ials, dn d and st the faciity. The
following paragraphs summarize the former ical and waste di storage, and removal practices.

Mmhb1mswm19mmmmmmwmammuthd
dn d on bhe portion of the NIROP: one near the raiirosd gate, the other nesr the
first raliroed switch. Each of the pits was approximatuly 8 feet deep and ireguiarly shaped and contained
sbout 25 basrels containing waste o, plating siudge, cleaning soh and degr g In
addiion 10 the barrels, the disp pits i miscollaneous construction debris, such as metal
scraps, kimber, snd concrete.

In 1972, two trenches were cresied at the NIROP fir waste disposal purposes in the ares north of the
main piant bullding. The trenches were used on 4 one-time besis. Each trench was approximelely
10 fout wide and 8 1 10 fest desp, with a combined langth of 75 1o 100 feet. Betwesn 50 snd 100 drums
containing wastes were piaced into the trenches on their sides. stacked two or Bwee desp, and coversd
wilh excaveted solls. Sampling results have indicated that materials disposed of in the drums included
the same types of wastes disposed of in the barrow pits.

n 1975, an estimated 150 55-gallon drums of industrisl waste wer: remaved from NIROP. Prior 1o
m.mmm-—mwmu-wmwmwm
neer e northesstem comer of the NIROP. The area consisted of a 30-foot by 30-foot asphakt and
concrete ped graded loward the midkle, which drained to a dry well that could be pumped I a spit
ocoured.

Large quaniities of sand are consumed in the casting process at the NIROP. Foundry core butts contain
mosly send with minor amounts of metal end resin or binders. Most foundry core butt disposal
operations off Navy property. H . it was reported that core butts wers disposed of in the
northemn portion of the NIROP on a very imited basis. An analysis of the foundry sand, both before and

NIROP Fridiey
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after use, was performed in November 1978. This analysis indicated that the butts do not qualify as
hazardous waste.

Through vari geophysical and ot ing techniques, nine areas were selected for excavation

based on their likelihood for containing dn in the northern portion of the property. These

areas were excavated in the fall of 1883 and the spring of 1984. Forty-three excavated drums and
1mmm-mmwmummnwmmmmswoa).
mdwwmybmc&).amm,m.mnmmm. The drums and
contaminated soil wers disposed of at an offsite US EPA-approved landM.

The site was propossd for k on the N: Priorities List (NPL) on July 14, 1689, and was final
on November 21, 1989, The appropriate Federal Register nolice appeared on November 21, 1969.

In March 1891, the Navy, US EPA, and MPCA signed a Federal Faciiites Agreement (FFA). Per the
FFA, the purpose of thet agreement was to ‘identify alternatives for Remedial Action for Operable Units
which are appropriate for the sie prior to the implementstion of Final Remedial Acions for the site.
Mwmuwmmuwmwhumumn
possible prior lo formal proposal of remedial action for Operable Units 1o the U.S. EPA and the MPCA
pursusnt o CERCLA and applicable State law. This pr Is designed to p cooperation among
the parties in identifying and selecting Remedial Action Allemelives for Operable Units prior o sslection
of Final Remedy Actions.’

Based on the results of a geophysical investigation conducted in 1965, a total of twenty-three 55-gation
mmnmw.unmmhmmwm.maummmm-
removal action conducted In April through June of 1996. Eleven drums were determined to be non-
Mm.ﬂmmmwloﬁ.idmmmm.liw
containers were determined 1o be non-hazardous, and 8 quart-sized containers contained ingredients
such as brake fuld and paint thinner. The non-hazardous containers were disposed of as scrap metal by
hmmmm.wmmmnsmpmhwmuwu
Special Waste [materials containing volatiies but having Toxic Cheracteristic Leaching Procedure (TCLP)
results below hazardous levels as mandated in 40 CFR 261). The remeining 13 drume and 8 containers,
with contents, were sampled for disposal and sent to Emelie, Alabama for disposition and subsequent
incineration at Port Arthur, Texas. In addition, approximately 100 cubic yards of solf and debris consisting
of trash, scrap metal, tires, construction and demolition rubble, mets) casting waste, equipment parts, and
cast sin were and disposed of as non-hazardous waste.

0802029 23 CTO 0003




in April 1995, inside the man manufactring building. the East Plating Shop was being renovated to
asccommodate an electical assembly faciity. During the renovation, when all tanks were removed and
mummmm.amm«mmwhmmm
plating aclivies had i sod and gr b the buiding. Trichiorosthene (TCE),
1.1,1-Trichiorosthane (TCA). and 1.2-Dichioroethene (DCE) were found presant at alevated levels in sol
and groundwater. Elevated metals concentrations were aiso ideniified in the vicinlty of a former sump.

Owing » sampling at OU2 in 1996 in the vicinity of a previously unexcavated srea neer the North 40, free
fiquids were which resulled in » ! action. A fotal of 31 drumns were sampled and
femoved in addition 10 several ofher empty and crushed drums which were removed with other debris.
voC Wwiion was reported in subsurface sois.

A riak asssssment for OU2 was conducted in 1996. Following a revision of that risk asssssment it wes
determingd that in one subares of OU2 risk was inordinately influsnced by one singls data point.
Therslore, during the summer of 2002, the Navy conducied a ime-critical removal acion fo remove
approximetely 35 cubic yards of soll around this location with elevated concentrations. This removal wes
completad in June 2002, and addressed the lest known location where there were unacceptable risks in
surtacs solis.

23 COMMUNITY PARTICEPATION

The Ri Reports and Proposed Plan for OU2 and OU3 at NIROP Fridiey, In Fridiey Minnesota, were mede
swallsble 10 the public in Aprl 2002. They can be found in the Administrative Record file and the
informalion repository maintained by MPCA in SL Paul Minnesota. The nolice of avalisbilly of the
Proposed Plan was published in the Fridiey Sun Focus on August 8, 2002. A public comment period was
heid from August 12 1o Seplember 12, 2002. in addition, a public Mmasting was held on August 22, 2002
o present the Proposed Plan ©© a ity than those that had aiready been
volved al the sile. Al this meeting. representatives from the Navy answered questions sbout probleme
at the site and the remedial allernatives. The Navy's o he nts d during this
period is included in he Resp St Y. which is part of this Record of Decision.

Since April 1995 when the Navy formad a Restoration Advisory Board (RAB), the Navy has continued 1o
support he RAB which has served 10 inform the community about the ivestigation and remedy selection
for Operable Units 2 and 3 and 10 provide a mechanism for ity input.  Citizens and county and
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mmmm.ﬂmnm.ﬂmwmmwmmmmwm
for NIROP. prhmmmmmwmwwmcwusmbm
that the reasonably anticipated future land use for NIROP is industrial use. EPA followed its Office of
Solld Waste and Emergency Response (OSWER) Directive No. 9355.7-04 to make this determination.
The Selected Remedy compies with the industrial use scenario (see letter dated March 4, 1987 from Tom

Bloom, Remedial Project Manager, EPA to Willam Burns, City Manager, City of Fridiey).
24 SCOPE AND ROLE OF OPERABLE UNIT OR RESPONSE ACTION

As with many Superfund sites, the problems at NIROP Fridiey sre complex. As a result, the work has
been organized into three OUs:

The Navy has aiready selected the remedy for OU1 in a ROD signed in September 1960. The OUt
remedy (pump and treat sy ) cap and treats waled gr ater igh the use of air
stripping towers. This sy was )ch ! imes, moet recendly in 2001.

The ROD for OU2 and OU3 addresses soll contamination. ingestion of soll from thess OUs posses
MMbwmmEPA%“MPGA'UWanM The
Selected Remedy reflected herein presents the final response action for these sites and addresses the
primary risks present at the sits. Remedial Actions have been conducted sccording t CERCLA, in
accordance with the March 1991 FFA.

See Figure 1-2 for property boundaries and Operable Unit boundaries. See Figure 2-1 for OU2 sampiing
locations. See Figure 2-2 for OU3 sampiing locations. See Figure 2-3 for East Plating Shop sampling
locations. The East Pialing Shop is a component of OU3.

Site Concentual Nodel
A Site Conceptual Modei (CSM) was developed during the Remedial Invastigation phase of work. The
development of the CSM is an essential P of the exp assessment. The CSM graphically

Integrates Information regarding the physical characieristics of the site (Le., the exposure setting),
exposed populations, sources of contamination, and contaminant mobikty (fste and transport) to identify
potential exposure routes and receptors evaluated in the risk assessment. A well-defined CSM allows for
a befter understanding of the risks at a site and aids the risk managers in the identification of the potential
need for remediation. The.CSM for the NIROP study area under investigation Is shown in Figure 2-6.

0802027 2-5 CTO 0003




Exposure Setting

The exp sefting of a iption of the phy istics (cl oy.
geology. groundy hydrology, vegetation, and nearby surface walter bodies) of a site. A detailed

of the physical characteristics of NIRCP is provi in S 10. A sy of the
nfo _ o the of ) is pr d below.

The site is currently active and consists of 82.6 acres of govemment-owned land, of which approximately
50 acres are paved or with buiidings. A to the NIROP site is striclly imiled by an 8-foot
high fence and security patrols. The NIROP property and adfacent properties to the north, saat, and
south are 2oned heavy industrisl. The Mississippi River lies 10 the west of the site. Also located west of
e sile is he Ancka County Riverfront Regional Park. The County Park is separated from the NIROP
faclity by East River Road, & fourdene highway.

The Mississippi River pr aclive opportunities 1o b and anglers as well a5 passive
recrealion because of its assthelics and historical significance. The Mississippi River siso serves as a
source of public and private water supply. The City of Minneapolis watorworks faclilty is located
approvémately 2.000 fest south (downstream) of the NIROP. The St Paul water intals Is located
approsdmetely 3 172 miles upstream from the site

Al the NIROP, four aquifers underfie the site as identified by the Minnesota Geological Survey. These
aquilers consist of (from deep 10 shallow) the Mount SimonvHincidey/Fond du Lac (MHF) aquifer, the
Franconia/ironton/Galssville (FIG) aquiler, the Prairie du Chisn/Jorden aquifer (PCJ), and the surficial
Quatermesy aquifer. The MHF and the FIG are both confined i B of he depth of these
squilers (grester than 400 fest bgs), they are not used for water supply purposes in the smenediate vicinity
of the NIROP. The MHF, however, is used rather extensively as & water supply source north of the site,
whare it is more shallow.

Sources of Contaminetion

The suspected or known source(s) of contamingtion for OU3 included near-surface and subsurface soils
beneath the plant building.

Contasninant Rel and Wigr ech

Theee primary ; k i have been identifed for the soll matrc (1) leachate
generaion; (2) fugitive dust generation (after exposure of the soils); and (3) emission of VOCs.

[ 26 €T0 0003
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Envi al transport media d with these rel . include air and groundwater.
The only Y h h that has been Identified, based on sits physical
conditions, is the discharge of ground! to the M| River.

Surface water runoff is not considered a polential migration pathway at OU3 since all of OU3 is located
undemeath the buliding.

Volatilization of COPCs from groundwater to outdoor or amblent sir will not occur since the buliding
covers all of OU3. Volatilization of COPCs from groundwater to indoor is possible but it is not expected to
be a significant exp p y. Shakiow g at the site is approximately 20 fest beiow
ground surface with the exception of the former east platting shop where shallow groundwater is
approximately 15 feet below ground surface. The foundation of the building at NIROP is typically nine to
12 inches thick but can be as thick as 82 inches in soms areas. Significant migration of COPCs from
groundwater through 15 to 20 feet of soil and nine to 82 inches of concrete Is not expected 1o occur,

Potential Routes of Exposure

A recepior can come Into contact with contaminants In a variety of ways, which are generally the result of
interactions between 8 recepior’s behavior or ifestyle and en exp This

defines an exposure routs as a stylized description of the behavior that brings a receplor into contact with
a contaminated medium.

Al

This pathway Is based on the that a plor is d In alr that contains suspended

particulates and volatiie organic vapors originating from the source areas as part of daily living. The
receptor is exposed upon inhalation of the ambient air.

Direct Contact with Solf

Receaplors may come into direct contact with soll contaminated by the release of chemicais from the

source areas. During the receptor's period of the individual may be exposed via inadvertent
ingestion of a small of soll or via dermai absorption of certain contaminants from the soil. Various
factors affect the rate of d | absorption, including the of soll on the skin surface, soll
characteristics (mol pH, orgar ro efc.), skin i (thickness, temp .
hydration, etc.), volatilization losses, and chemical-specific propert
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Potentinl Receptors

wmmmwmumﬁamhumwm
Plan. These recepiors are as follows:

Tymical industrial Worker - Because the soils being evaluated are Undemesth the cement sisb of the
main NIROP Fridiey building. this recepior is hypothetical only. The receptor is included for purposes of
compisteness and because the State of Minnesota has indicated that this recepior should be evaluated 1o
miwmmma.n..wmm)nm.

Iy [ b

consiruclion worker who aly soils undertying the b g siab is the most pleusibile
receptor for the risk sssessment. MPCA exposure assessment methodology will be used 10 evaluste
wposses hypothelically incurred by one type of construction workes, an individusl who will be referred 1o
unmwmm.mw“wuﬂmn
mmmwmmmmmwaum
siab and foundstions.

OO YCHION

evalusied n e assesament will be refe o as the minor-infreq construction {or mainlenance)

RRY-ST

worker. Exposure esimates o ped for this will reflect exposures incurred by @ UDLP
employes i in y perk “minor maint activity” throughout the bullding.
Under the exp n land use and site condiions, worker exposuwre ©

unsshurated sols is imited. Routine worker exposure (0 soils is kmited by a 12-inch reinforced concrete
floor inside the bullding. Thus, typical industrial workers at NIROP Fridiey are not curently exposed o
salls undertying the cement siab. Routine exposure o soils would only occur if the cement siab was

y H ; ction/utiity may be exposed 10 soils during
m«.g.mmmwmmmupﬁdmmw. Two
mummmmwwmm (1) major
modifications and (2) minor maintenance aclivity. A “major construction project or modificalion” is defined
bymﬁil'ynaﬁ\mndulwhgolmeb\mbrhmdMU
modification of a foundation for machine tools. Based on historical data. major modilication projects can
oo 2 o 3 mes per year; the work is performed by independent contraciors. Major
mmMuquexmwwdﬂp(ﬂ)DQme
s an upper bound by NIROP persannel). The depth of a major foundation modification is typically 8 feet.

osmsP 28 CT0 0003

awﬂmmm%hammm«ﬁmu)mmmwm
aclual exposuse durations experienced by the independent contractors and will be used o calculats
omWth.thmhmm.nmummm
major-infrequent worker (y g for an independent contractor) is exposed to NIROP solis
during one major construction activity only. NIROP personnel indicate that the same contractor and
personnel are not used repeatedly. “Minor maintenance activity” is defined by NIROP Fridiey as floor
modifications where the soll is exposed for periods less than 10 days. Typically, the aree exposed is less
than 200 square feet. The depth of the soil disruption is around 2 to 4 feet. This type of activity occurs 5
f0 8 times & year throughout the bullding; the work is performed by UDLP empioyses (... the minar-
frequent construction worker), AmmbNIROPpuwnlendthbﬂnmm
mmmb.mmMumnmm.wmmh
these indusirial worker and construction worker receplors are summarized in the March 2002 OU3 RI
Report.

Additional potentisl exposure pathways could occur under a residential fulure land use scenario. Such
potential exposure routes include ingestion of groundwater or surface water, inhalation of VOCs emitted
from surface water or groundwater during showering or other household uses, and dermal contact with
surface watler or groundwater used for bathing. In addition, the exposure routes kdentifled for the
construction and utiity workers could aiso exist under a residential land use scenario. Both adult and
child recepiors could be axposed under the residential scensrios. These polential exposure patiways
were not identified for the site because: (1) land use will be industrial for the foresesable future;
(2)ummwmmubmmumm;mmmmu
Property over potential source zones; and (4) the Navy is required, under the OU1 Record of Decision, to
W'Idea!lemammhrmwbmnlnhhmmhm!sdwwahm
within the off-site contaminant plume.

Another polentiat recepfor for the site is & trespasser. Potential exposures to soll by a trespasser are not
mm«mmmmhmw-mmdgw.wmumwhrm
individual o trespass on the property.

Potential exposures to groundwater by construction workers and typical workers wil not be evaluated in
the risk assessment. Cumrently there are no exposures to groundwater at the site. Groundwater Is not
used as a potable drinking water supply. As discussed above, based on interviews with NIROP personal,
the depth of major i is typically 8 fest. Gi ch at the facility is typically encountered at a
dephofappromnahlymfeetexcepthhevidnltyo(mofonnereastplalﬂmshopwhomdomm
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groundwater is approximatety 15 feet. Consequently, there are no direct contact exposures to

groundwater.

23 SITE CHARACTERISTICS

This section describes OU2 and OU3.

Querabile Unk 2 (QU2)

The land cutside of the main NIROP manufacturing building but within the legal boundariea of the faciiity,
from ground surface down 1o the groundwater elevation, has been identibed as OU2. This land has been
further divided o ‘subareas’ to simplify the risk assessment process. As shown in Figure 24, risk was
evalusted for Subareas A1, A2, A3, A4, 81, B2, D. E. and F. Addiional details about the OU2 snalyticsl
resulls and risk assessment methodology and results are provided in the Supplemental Remedial
Investigation Information Report, Aprll 2002. The following ems summerize hhe nehwe and extent of
contaminglion at OU2: See Figure 2-4 for identification of sub areas.

The resufts of the ing ysis risk that Hazard Quotients (HQs) and/or
incremental Cancer Risks (ICRs) lor residential receptors axcesdsd MPCA and EPA risk acceptable
lavels at afl sub areas with the exception of the “Cither” sub ares.

HQs and ICRs for typical industrial 0 surface soll and submsface soll were within
MPCA and EPA acceptable risk levels for all sub areas with the axception of subsurface soll at sub
area A3 and surface sol at sub ares A4. Tetrachiorosthane. 1.1,1-¥ichiorosthane, and xylenes in
sample ATO0S01 (8 to 10 fest bgs) and iron and manganese in sampie ATO07C (6 to 8 feet bgs)
were the major contributors 1o the risk for subsurface soil at A3. The ICR for typical industrial workers
@posed 1o surface sod at sub area A4 slightly the MPCA risk level but was
within EPA’s target risk range. Carcinogenic PAHs at boring ABO32A (1 10 3 feat bgs) were the major
contrbulor 10 the fisk n surface 5ol at sub area A4. Subsequently, approximately 35 cubic yards of
9ol were d g AB032, from a depth of 0 10 3 feet.

HQs and ICRs for minor frequer P 0 surface sodl anc riace soil
were within MPCA and EPA acceptable risk leveis for all sub areas with the exceplion of subsurface
s0d 3t sub area A3. surface 30d at sub area A4, and surface soll al sub area E. Carcinogenic PAMs
in sample ABO430 (8 10 10 feet bgs): tetrachioroethene and 1,1,1-Fichioroethane in sample AT00901
{8 10 10 feet bgs). and won and manganese in sampie ATOO7C (6 to 8 feet bgs) wers the major
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contributors i the risk for subsurface soil at sub area A3. The ICRs for minor frequent construction

workers exposed to surface soll at sub areas A4 and E slightly exceed the MPCA acceptable risk

level, aithough the ICRs were within EPA's target risk range. Carcinogenic PAHs at sampling location

_ABDS2A(1b3hﬂbpu)hubnaMlndEBOO‘A(1toabulbga)lnubqumﬂnmqw

contributors to the ICR. Subsequently, approximately 35 cubic yards of soll were excavated
surrounding location AB032, from a depth of 0 to 3 feet.

HQs and/or ICRs for major Infrequent construction xposed 10 surface soil and subsurf;
soll were within MPCA and EPA acceptable risk levels for all sub areas with the exception of sub
areas A3 and A4.  Antimony, 2-butanone, 1,1-dichiorosthane, iron, tetrachioroethene,
1.1,1-trichiorosthane, trichioroethens, and xylenes were the major contributors to the risk at sub area
A3. Carcinogenic PAHs and trichiorosthene were the major contributors to the risk at sub anea A4,
Subsequently, approximately 35 cubic yards of soll were excavated surrounding location AB032, from
a depth of 0 fo 3 feet.

Based on the results of the risk assessment, sub areas A1, A2, B1, B2, D, F, and "Other” are not a
concem under industriairestrictad commerciel use.

In sub area A3 contamination in the vicinity of sample locations AT009, AT007, and AB042 st depths
of sppraximately 6 fo 10 feet bgs were mainly responsible for exceedances of the acceptable risk
levels. Thess sample locations are located In the vicinity of where the drum removal occurred during
the OU2 fleid Investigation and where a decontamination ped exists.

In sub area A4 contamination in the vicinity of sample focations AB032 and ATO01 at depths of less
than 3 feet bgs and ATDO4 at depths of 3 10 5 feet were mainly responsible for excesdances of the
acceptable risk levels. Subsequently, approximately 35 cubic yards of soil were excaveted
surrounding location AB032, from a depth of 0 1o 3 feet.

in sub area E contamination in the vicinity of sample location EB004 at a depth of 1 10 3 feet bgs was
mainly responsible for excesdances of the acceptable risk levels.

Based on the bulleted results above residual contamination in sub areas A1, A2, BY, B2, D, F and
“Other” are not of concem If the tand use is limited to industrialirestricted commercial use. In the
remaining sub areas (l.e., A3, A4, and E) localized areas of contamination (l.e., hot spots) resuit in
potentisl risk lovels that exceed levels of concem.
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¢ Insub area A3. VOC contamination in the vicinity of sample locations AT009 and ABO043 at depths of
8-10 fest bgs and won at ATOO7 at depths of 6-8 feet bgs are largely responsbie for the risk
exceedance. These wpling are & d in and near the arve where drum removal
occured and where a decontaminstion pad exists. Examination of thess samples indicates &
localized area with significantly elevated levels of contamination. For example, at ATO09 the
concenirations of 1.1,1-trichioroethans, 1.1-dict th 2-buta sirachiorosthene, toluene,
Wichiorosthens. and xylenes correspond 10 ICR 15 times higher than the acoceptable target risk level
and hezard indices from approximately 3-14 times the target risk level. The concenirsions of hese
contaminants at this location are also significantly (11-360 times) higher than the next highest
conceniralion in sub ares A3 suggesting a hot spot of contamination. In addiion, the concentrations
of 1.1,1-¥ichiorosthane. tetrachiorosthene. snd xylenss excesd the defasult soll ssturstion §mkt
suggesting thet fres product may be present Removal of hese sampiing data points and
recaiculafion of the 95 percent UCL meen [ rislcs within target risk
lovels.

¢ insubs ares A4, cPAH contamination st ABO32 at 8 depth of 1-3 fest bgs is lergely responsible for
e risk excesdance. Examination of this locstion indicates 3 locallzed are with significanty elevated
loveis. ﬂnmdd’ﬁ(u”m)dﬁmmtnﬂ“
10-20 mes higher than the acceptable target risk level. The concentralion is six times higher than
e next highest concentration in sub ares A4. Removal of this sampiing data point snd recaicuistion
of he 95 percent UCL mean exposure concentration produces risks within target risk levels.
Subsequently, approximately 35 cubic yards of soil were excavated surrounding localion AB032, from
adepth of 0 10 3 foet.

* insub ares E the number of sampiing data points was insufficient (o calcudete a 95 percent UCL of
e mean and therefore Mmaximum concentrations wers utiized as exposure concentralions in depth
refined risk assessment. Carcinogenic PAHs (as BaP equivalents) at sampie locallon EBOO4 at &
depth of 1-3 feet bgs is targely responsible for the risk The afion of cPAHs (ss
WM)MbMtS&MMWHNhMM
imes higher than the next highast concentration in sub area E. Based on the lmited data available
mummbuammwmmwwwumm
sighly exceeds the target risk.
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Operabie Unit 3 (OY3)

The land undemesth the main NIROP buikding, and soil at elevations beiow the groundwater elevation
(m;ammman)mmmwmawmmmmmmmmma
the faciity has been designated as OU3. The following summarize the nature and extent of
contamination at OU3:

¢ Several VOCs (primarily chiorinated hydrocarbons and aromatic compounds) were detected in
surtace (0 10 4 feet bgs), shallow subsurface (4 to 12 feet bgs), and deep subsurtace (>12 fest bgs)
soll samples. However, as Nustrated In the following table for VOCs, no consistent pattem of
concentrations was evident among the three categories of soll samples. Hence, these COCs do not
seem to indicate wide spread soil contamination exceeding risk-based thrashoids.

Analyte Concentration Rangs )
Surface Shallow Deep
Solis Subsurface Subsurface
Solls Solis
1,1,1-Trichiorosthane 1-56 Co12 4
1,1-Dichiorosthane 29 1-14 1
1.2-Dichloroethene (total) 315 1-15000 1-280
Bromomethane 2 1-2 ND
Carbon disulfide 1-13 5-14 1-18
Ethylbenzene 1-10 4720 9-34
Styrene 4-33 1-54 10-72
Tetrachiorosthene 1-80 1-760 1-3800
Toluene 1-14 1-1000 1-24
Trichiorosthene 1-840 1-1100 1-100000
Xylenes, Total 145 1-7300 1-120
ND - not detected

Maximum concentrations of TCE and tetrachlorcethene in ail thres categories of soll samples were
detected in samples collectsd from the East Plating Shop, indicating the possible presence of a “hot
spot” of TCE and tetrachiorosthene In this area and the Hkelihood that this area is the source area for
TCE (and chromium).

o S I sei tle org pounds (SVOCs), pr y polyaromatic hydi (PAHSs),
were sporadically d d in surfi and shallow subsurface soil samples. With few exceptions,
cor and d jon frequencies of SVOCs in surface soil ph ded those reported
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for shallow subsurface sod samples. 4-Chioro-3-methyiphenol was delected in a single shaliow
subsurtace soil sample (collected from AOC32, the lacation of an ol'water separator sump) at a
concentration of 11.000 pg/kg. Concentrations of PAHs in shallow subsurtace soll samples ranged
fom 11 pg/kg 10 2,300 pg/kg, while concentrations of PAHs in surface soll samples ranged from

10 pg/g o 5,600 pg/kg

e Twenty-wo metsis and cyanide wers dele in surface soil and cyanide and twenty
metals were detected in the shallow subsurface 5ol samples undemeath the main NIROP building.
Concentrations and detection frequencies of metals detected in surface and shaflow subsurface
sampiss were very simiar. Concentrations of most metais and cyanide excesded background
concentrations in one or more soll asmpies.

o The maximum concentraions of all detected chumicals in soll (0- 10 12-fest in depth) at OU3 were
inss than the MPCA 301 reference values (SRVs) for industrial exposures with the exceplion of lead
in one surface sod ple and UM in one rt soil sample. Estimsted cancer risks
sighlly excesd MPCA targst lovels.

28 CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES

Cusrent land use is indusirial. as s adjecent and swrounding land, with the exceplion of Anoka County
Regionsl Riverfront Park across East River Road to the West of the NIROP. Reasonsbly anticipated
fulire lend Uee is also industrial.

27 SUMMARY OF SITE RISKS

271 Methodology
Tooumuu-ammmmmmw.nmm.m
health risk assessment, and developed three exp ios 10 rep how people could come in
contact with sile contaminants.

This section summaerizes the results of the human health risk assessment conducted for OU2 and OU3.
The risk assessment estimates the poteniial risks (0 people who come in contact with site contaminants

that in in surface and subsurface soil. Risk assessments are necessarlly complex, and the full risk
asssessment for the NIROP Fridiey cannot be fully reprod here. Hi . signiicant additional
detaded definitions, sations, and di ion of results are in the rk ctions of the
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Supph ! R dial # igation Report and the OU3 Rl Report. A summary of the risk assessment
results is provided in Table 2-1.

For NIROP Fridiey, the exp ios were d ped for site and construction workers since these
people are most ikely to come in contact with soil contamination. The risk scenarios represent a set of
assumptions about how workers would come in contact with siie soll contaminants. Thess exposure
scenarios included the typical industrial worker, minor frequent construction worker, and major infrequent
construction worker. These scenarios differed on magnitude, duration and frequency of contact with
contaminated soll. The typical industrial worker was assumed fo contact only surface solls, whereas the
minor frequent construction worker and the major Infrequent construction worker were assumed 10
contact subsuriace solls as well as surface scils. A focus was placed on fulwe construction because
these activities typically penetrate below the ground surface aliowing potsntial contact with subsurface
contamination. Since it was not known which spacific solis would be contacted conservative estimates of
the soll contaminant concentrstions were utilized in the risk assessment. A screening level risk
assessment utiiizing a residential exposure scenario was completed. The screening level risk
assessment indicated that in its current condition, for polental site residents, an unacceptable risk level
oxists. H , b wably anticipated lend use s industrial, this screening level risk
assessment for residential exposures was nat further developed. A summary of the exposure scanario
assumplions Is provided in Table 2-2.

in accordance with MPCA methodology and as agreed fo by the US Navy and US EPA, a Hazard
Quotient (HQ) and an incremental Cancer Risk (ICR) were used to express the risk 1o human heslth fo
site-related contaminants based on the above described hypothetical exposure scenarios. The ICR is a
mdmmmmmmﬂanmum.mm.mm.
the cumulative Hi was estimated by adding all chemical specific HQs logether regardiess of target
endpoint (different compounds can target different body organs such as liver or kidneys, and so effects
are not always directly additive). The HQs and ICRs were compared to accepiable risks. Table 2-1
presents a summary of ICR and HQ values by subarea (as delineated in Figure 2-4). These risk vaiues
reprasent site conditions after all previously described removal actions havs taken place. Shaded HQs
and ICRs indicate that the estimated risks excesded acceptable levels. Table 2-1 aiso shows the target
risk lovels, and Rustrates that target risk levels were only slightly exceeded.

An ecological risk assessment was aiso conducted to estimate possible adverse effects to terresirial

biota. The lack of sultable habitat in either OU2 or OU3 makes it uniikely that significant numbers of
organisms are or will be affected.
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The baseline human health nsk {(HHRA) i in this bon was perk d b
svahuste OU2 and OU3 sampling results using the benchy ped 10 evalusle the OU3 sampling
results. This HHRA of four o : data selection; selection of chemicais of potential
concem (COPCs). screening risk evaluation; and refined risk evaiustion. The data selection presents the
date that was used in the analysis. mmacm:u.mmmmm
number of chemicals that are quantitatively evaluated in the HHRA 10 those site-relsted consiRuents that

mmumu-wMMm-mmuhm
eostimale the poleniisl risk associsted with the COPCs. Areas that pass the screening risk evalustion
have risks that are within acceptable levels. Arees that fall the screening risk evalustion were further
Mhnwummmammmmm. The need for
remedy evalustion will be determined in futre documents.

The same receplor groups wers evaluated in the HHRA for OU2 and OU3. The HHRA evalusted
eponses © 3ol for fvee receplor groups: typical industrial workers, minor frequent construction

workers, and major infreg . MPCA standard defauR exposure assumplions were
used for typical industrial workers and major infrequant construcion workers. She-specific axposure
assumplions were used for minor freq i Typical industrial workers and minor
frequer uction were o be 10 30d 10 0 10 4 fest below ground surface
{bgs). Major infrequent uction were 0 be exp 0 surface and subsurface

(0 12 fost bgs). WMMNMmmmtmh
e OU3 R Report (TINUS. 2001).

important tdcological information considered in the risk assessment Is provided in Table 2-3 for
compounds which can cause cancer, and in Tabie 2-4 for compounds with non- offects.

272 Deta Selection

Data used in this HHRA was obtained from the following reports.

080202 2-16 CT0 0003

Minnesots. August 1997, Wenck

In the QU3 HHRA, surface soil was defined as 0 to 4 feet bgs, and subsurface was 4-12 feet bgs. Soil
mmwmwansmmmmmmouzm.w.muv
OU2is defined as 0 to 5 feet bgs In this HHRA. Subsurface soil for OU2 Is defined as 5 10 12 feet bgs in
the HHRA, although for screening purposes, soll depths to 20 fest were considerad.

0OU2 was divided in to 10 sub sreas for evaluation in the HHRA: A1, A2, A3, A4, B1, B2, D, E, and F. An
additional sub area desig d as "Other” inch al ples that are not located in any of the listed sub
areas. The sub areas and soll sampling locations are shown on Figure 24.

273 Selection of COPCe

mmamu-mahvnummmmwmmhdm
and therefore warrant evaluation in a HHRA. -COPCs were selected for each sub arss by comparing the
maximum detected concentration in surface and subsurface soll to MPCA Tier | soll reference vaiues
(SRVs) for residential exposures. msw.nmbrmmm-ww
cancer risk (ICR) level of 1 x 10* and & target hazard quotient (HQ) of 0.2. Chemicals were retained as

COPCs if the { detacted alions ded 10 of the SRV (which comesponds to
an ICR of 107 for carcinogens and HQ of 0.02 for noncarcinogens for most chemicals). Using 10 percent
of the SRV accounts for the potential additive effects from different chemicals. All surface and subsurfa

soll samples were used to select COPCs. COPC selection tables for the individusl sub areas are
presented in Tables 2-5 through 2-14.

For OU3, Table 2-15 presents the chemicals being retained as chemicals-of-concem (COCs) in soil.
There are no chemicals being retained as COCs in surface soil. See Table 2-16. Chromium in the former
East Piating Shop area was the only chemical retained as a COC in subsurface soil. Although, the
maximum detected concentration of lead exceeded the MPCA SRV for industrial exposures and the HQs
for arsenic, copper, and mercury excesded the MPCA acceptable level of 0.2, these chamicals are not
being retained as COCs in soll for the following reasons:
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o Lead was detected in 111 of 113 surface ano subsurface soil P The - d lead
concentration of 733 mg/kg sightly exceaded the MPCA SRV of 700 mg/kg for industrial exposures.
The concentration of lead in all but one of the remaining samples was below EPA's OSWER
scresning level of 400 mg/kg for residents . Therefore, lead is not considered as 8 COC
since & only sightly exceeded its SRV in one sampie and was detected at low concentrations in the
remaining sampies.

o The HQ of 0.3 for exposure 10 arsenic in surface and subsurface sol by a major infrequent
consinuction worker sighly exceeded the MPCA acceptabie level of 0.2 but was less than the EPA
scoaptable level of 1.0. Exposures 1o arsenic in soil by the industiial worker and minor frequent
construcion warker were within accaptabis levels. Arsenic was only detectad in wo samples at
conceniralions which were above backgr C of ic in 111 of 113 would result
in HQs of less than 0.2. Therefore, arsenic is not congidered a COC since the HQ exposures 1
arsenic by the mejor infrequent construction worker only slightly excesded the MPCA acceptable
level of 0.2, was Jess than the EPA acceptabie level of 1.0, and was detected at low concentrations
across the site.

e The HQ of 023 for exposse ©© copper in surface and subsurface soll by a major infrequent
construction worker sighly exceeded the MPCA acceptable level of 0.2 but was less than the EPA
asccaptable level of 1.0. Exposures o copper in 30l by the industrial worker and minor frequent
consruction worker were within acceptable levels. Concentraions of copper in 112 of 113 would
result in HQs of less then 0.2. Therelore, copper is not considered a COC since the HQ exposures 10
copper by the major infraquent construction worker only slightly excesded the MPCA acoeptable level
of 02, was less than the EPA 2~ -eptable level of 1.0, and was at 'ow o across
the site.

e The HQ of 0.46 for exposure 10 mercury in surface and subsurface sol by a major infrequent
construcion worker exceeded the MPCA acoepiable levet of 02 but was less than the EPA
acceptadle level of 1.0. Exposures to mercury in 50 by the industrial worker and minor frequent
construcion worker were within acceptable levels. Mercury was only detected in 18 of 113 surface
and subsuriace soll samples.  Therelore, mercury is not considersd a COC since the HQ exposures
0 meveary by the major infrequent construction worker was less than the EPA acceptable level of 1.0
and was infrequently atlow ons across the site.
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274 Screening Risk Evaluaticn

The first step in the HHRA consisted of conducting a screening risk evaiuation. The objective of the

. screening assessment is to identify COCs and arees of concem which wamant a more in depth

evaluation. In the HHRA for OU3, typical industrial workers and minor frequent construction workers wers

only to be exp to surface soll. Since it is not known If desper soils wilt be excavated and
brought to the surface at a later date, subswuiface soll data was also evaluated Iin the screening analysis.
Residential receptors were aiso inciuded in the screening risk evaluation for the same reason. Major

Infreq structi were not eval d in the ing risk eval since this plor is

d fo be exp to both surface and sub soil. Major infrequent were
evalusted in the refined risk evaluation. The screening risk evalustion was tonducted utitzing
spreadsheets that were provided by MPCA that compared the i detectad tration in

mmmwumm-ubnmsav-ummmmwmusw-h
Industrial receptors. If the screening risk evaluation indicated that hazard quotients (HQs) and/or

WWM(M)MNWMPCAWMW(HQ<O.2.!CR<10-5jbr|
receplor (typical industrial workers, minor frequent construction worker, and residents) in a sub ares, then
no further analysis was required for that receptor (typical Industrial workers, minor freqex

worker, and residents). If the scresning risk evaluation indicates that HQs and ICRs exceedsd MPCA
acceptable risk levels for a receptor in a sub area then that recepior and sub area was evaluated further.

The results of the screening risk evalustion for residential receptors indicated that HQs andior ICRs
exceaded MPCA accaptable risk levels in OU3 and in sl OU2 sub areas with the axception of the “Other”
sub area. Since the future site use is expecied to be imited to industrial, residential receplors were not
retained for further evaluation.

HQs and ICRs for typical industrial workers were within MPCA acoeptable risk leveis for el sub sreas with
the exception of sub areas A3 and M. HQs and ICRs for minor freq struction wers
within MPCA acceptsble risk levels for alt sub areas with the exception of sub aress A3, A4, and E.
Therefore, typical industrial workers at sub areas A3 and A4, and minor frequent construction workers at
sub aress A3, A4, and E, were retained for further svaluation. See Tables 2-17 through 2-19.

275  Refioed Risk Evalustion

The screening risk evaluation conservatively estimated ICRs and HQs for typical industrial workers and
minor frequent construction workers using the maximum detected concentrations in surface soll and
subsurface soll at alt sub areas. The resuits of the screening risk evaluation indicated that HQs and ICRs
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excoeded acceplabie levets at sub areas A3 and Ad, for typical industrial workers and sub arsas A3, Ad,
and E. for minor freq sctio Sub areas identified in the screening risk evahuation as
mmuuwmmmmmmmmm
WMMMWMhMMﬁmmNQMMM
surface sod (0 1o 5 fest bgs for OU2 and 0 10 4 feet bgs for OU3J) as the exposurs point concentration.
Exposures 1 surface and subsusface soll st all sub aress by major infrequent construclion workers were
8120 evalusted in the refined risk evaluation.

The human heelth risk ial direct with 0l within the
op 12 fest. No potential exposures were identified for soll st depths beyond 12 feet, therefore no risks
were caicutated for potential exposures (o soll greater than 12 feet bgs.

Mm“hmﬂmhme.M.ME.lﬂmmm
presenied in Tables 2-16 Swough 2-19. A y of the point for typical
ndustrial workers and minor frequent construction workers are presented in Table 2-20 for OU2 and
Table 2-21 for OU3. Exposure point concentraions for major infrequent construction workers were besed
on the in surface and subsurface soll and are pr in Table 2-22
for OU2 and Table 2-23 for OUJ.

278 Caiculstion of Site Risks

The koliowing Jems summerize the results of the health riek for OU2  Polential
P ys for ol i ingestion of soll, dermal contact with sol, and
inhaigtion of #>gitive and voistile compounds. Clwr'nh“fmdh‘hmmm
MPCA methooowogy. See Figure 24 for identification of the various OU2 subaress, and see the
Supplemantal Remadial investigstion Report and the OU3 R1 Report for further information.

e The results of a ing analysis ind that Hazard Quolients (HQ) and/or incremental Cancer
Risks (ICR) for resé P ded MPCA and EPA risk accaptable lovels at all sub areas
with tha exception of the “Other” sub ares.

e Polential Risks fo industri - The ICRs for all sub areas are within the U.S. EPA
acceptable ICR range of 1 x 10 1o 1 x 10 and below MPCA's acceptable chronic ICR of 1 x 106
with the exception of subsurface sod at are AJ. The calculated endpoint specific HI were beiow both
e U.S. EPA and MPCA acceptable Hl of 1 and the chemical specific HQs were below the MPCA
acceptable HQ of 0.2. again with the exception of subsurface soll at sub area A3. Tetrachioroethane,
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1,1, -trichloroethane, and xylenes in sample AT009D1 (8 to 10 feet bgs) and iron and manganese in

sample ATOO7C (6 1D 8 feet bgs) were the major contributors 1o the risk for subsurface soll at A3,

mmummwmambmwmswmu(zxw‘)uw

exceaded MPCA's acceptable risk level but was within EPA's target risk range of 10 to 10°. See
Table 2-24.

Fotential Risks to the Minor Fraquent Construction Worker - HQs for minor frequent construction
workers exposed fo surface soil and subsurface soll were within MPCA and EPA accsptsble risk
leveis for all sub aress. The caicuiated HI was below both the U.S. EPA end MPCA acceptable Hi of
1 and the chemical specific HQs were below the MPCA acceptable HQ of 0.2. The ICRs for minor
freq rkers exposed 1 surface soll at sub areas A4 and E (2 x 10% st each area)
sightly exceed the MPCA scceptable risk level of 1 x 105, although the ICRs wers within EPA's
target risk range of 1 x 10 10 1 x 10%. Tetrachiorosthene at sampiing location ATODSD (8 o 10 feet

- bgs) in sub area A3 and EBOO4 A (1 to 3 feet bgs) in sub area E were the major contributors to the

ICR. See Table 2-24.

Potential Risks to the Major Infrequent Construction Worker - ICRs for major infrequent construction
workers exposad o surface soll and substrface soll were within MPCA and EPA acosptable risk
laveis for all sub arsas with the exception of sub areas A3 (2 x 10°) and A4 (2 x 104). The U.S.
EPA'IMH.ICwa1x10‘h1x‘lO‘mlolhoMPCA'lmuhd\luicICRh
1x10%. HQs for major infrequent construction workers axposed to surface soll and subsurface sol
were within MPCA and EPA acceptable risk levels for all sub arsas with the axception of sub sres A3.
Animony, 2-butanone,  1,1-dichioroethane, iron, tetrachioroethene,  1.1,1-trichioroethane,
tri th and xyhk were the major contributors to the risk at sub area A3. See Table 2-25.

Based on the results of the risk assessment, tibareuM,Az. B1, B2, D, F, and “Other” are not a
concemn under industrialirestricted commerdial use.

The following information is provided to clarify the findings of the risk assessment:

In sub area A3 contamination in the vicinity of sample locations AT008, AT007, and AB043 at depths
of approximately 6 to 10 feet bgs were mainly responsible for excesdances of the acceptable risk
levels. Theses ple locations are k d in the vicinity of where the drum removal occurred during
the QU2 fieid investigation and where a decontamination pad exists. See Tabla 2-26 through 2-28.
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e in sub area A4 contamination in the vicinity of sample location ATOO4 at depths of 3 10 5 feet was
mainly responsible for sxceedances of the acceptable risk levels. See Table 2-28.

* In sub area € the number of sampling data points was insufficiert to caiculate a 95 percent UCL of
the mean and Ho i trations were utiized as exposure concentraions in depth
refined risk sssessmont. Carcinogenic PAHs (zs BaP equivalents) at sample locstion EBOO4 at a
depth of 1-3 fest bgs is largely responsible for the risk exceedance. The concentration of cPANs (as
BaP equir ) © ap y 1.5 times the target risk and is approximately two
fimes higher than the next highest concentration in sub area E. Based on the limied data avaiable
EBO04 does not appear 10 be a hot spot and the risk level associsted with this specific location
slightly excoeds the target risk.

The canclusion for the OU2 ecological risk assessment was as follows:

e The lack of sultable habitat and accsss restrictions makes & unikely that large musmibers of organisms
will be affected.

The following Rems sumymarize the humean heaith risk assessment for OU3. Polentisl exposure pethways
for sl recaptors inchuded incidental ingestion of soil, dermal contact with soll, and inhalation of fuglive
and volsiie compounds. Cancer rigks and indices were sstimated fo 9 MPCA gy.

Ses Table 2-29. The following uliets summarize the results of the human health risk sssessment for
sol:

e P-‘ectial Risks o indusirisl Workers — An incremantal Cancer Risk (ICR) of 3.5 x 10°® was calculated
for indusirial workers. The caiculsted ICR is within the U.S. EPA acceptable ICR range of 1 x 10 o
1 x 104 and below MPCA's acosptable chronic 1CR of 1 x 105. The calcutaind endpoint specific HI
were beiow both the U.S. EPA and MPCA acceptable Hi of 1 and the chemical specific HQs were
below the MPCA acceptabls HQ of 0.2

* Folentiel Risic 1o the Minor-Frequent Construction Workers — An ICR of 3.6 x 10 was caiculated.
The calculated ICR is within the U.S. EPA's acceptable ICR range of 1 x 10 10 1 x 10 and below
the MPCA acceptable chronic ICR of 1 x 105, The caiculsted noncancer chemical specific HQ
ranged from <0.001 10 0.016. The caiculated HI was below both the U.S. EPA and MPCA acceptable
Hi of 1 and e chemical specific HOs were below the MPCA acceptable HQ of 0.2.
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* Polential Risks to Major-infrequent Construction Worker ~ An ICR of 2.1 x 10® was calculated. The
caiculated ICR Is within the U.S. EPA’s acceptable ICR range of 1 x 104 to 1 x 10® but exceeds the
MPCA's acceptable subchronic ICR of 1 x 10%. The major contributors o the ICR were cPAHs
(0.7 x 10°%), arsenic (0.5 x 10?), and hexavalent chromium (0.9 x 104). Only hexavalent chromium
produced a HQ, which exceeded the MPCA acceptable subchronic HQ of 1.

The human health risk ddreased p direct with contaminated soll within the
top 12 feet. No potential exposures were identified for soll at depths beyond 12 feet, therefors no risks
were calculated for potential exposures to soil greatar than 12 feet bgs.

The conciusion for the OU3 ecological risk assessment was as follows:

o The lack of habitat undemeath the NIROP buliding’s concrete floor and access restrictions makes it
uniikely any blological organisms will be affected.

The results of the risk assessment for OU2 and OU3 are combined and provided in detall in Table 2-30
and briefly below:

Risk Assessment Summary ou2 ou2 0ouU3 OU3
HHQ ICR H/HQ ICR
Typical industrial Worker Accepiable Acceptable Acceptable Acceptable
Minor Frequent Construction Worker Acosptable Accepiable Acceptable | Acceptable
Major Infrequent Construction Worker | Ui ptable | Unaccepiable | Unacceptabie | Unacceptable

The response action selected in this Record of Decision is necessary to protect the public health or
welfare or the environment from actual or threatsned releasss of hazardous substances into the

environment.

2.8 REMEDIAL ACTION OBJECTIVES

Remedial Action Objectives (RAO) are site apecific, qualitative, cleanup objectives basad on the nature
and extent of contaminants, resources curvently or potentially threatened, and current or futuwre human
and ecological exposures. The objectives were developed based on the results of the risk assessments
performed at the facility and at applicable or relevant and appropriate requirements (ARARS) for the
NIROP.
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The overall remediation objecve at the NIROP is 10 protect human health and the environment from
unacceptable risks. that may be posed by contaminated sod and/or groundwater. The site spedific
remedial response objectives ara as follows:

o Prevent unacceptable risks dus 10 residential or other d
he site.

e Prevent unacceptabis risks due o industiial or construction workers due 0 exposwes 10
contaminated solls at the sile.

0 contaminated soils al

29 DESCRIPTION OF ALTERNATIVES

B8ased on the low level of potential risk messured at NIROP and the wide distribusion of contaminants in
soll, only two op were eval,

Alamative 1; No Action

Estimated Capital Cost $0
Estimeted Annusl O&M Cost: $0

R goveming the Superfund program generally require thal the No Acton’ sllemative be

ovalusted 10 establish a baseling for comparison. Under this allsmative, the US Navy woukd take no
acion ai the sile 10 prevent exposure b the soll contamination.

B hose in Section 2.2 resulted in the removal of all contaminated
suface 3ol locations that could resull in an unacceptable risk © a typical indusirial worker, & minor
mmw,uammmm.ﬁs—mmw
fhe subsuriace contamination thal remains. Under this altemative, Land Use Controls (LUCs) consisting
of both instutional and engineering conrols wit be used to project human health and the environment
from e risks posed by that contamination.

Institional are non-engineering mechanisms to restrict the use of or access 1o property. An
example is 3 deed restriction. Institutional controls do not reduce comamination levels and do not allow

osna2s 2-24 CTO 0003

monitoring of naturally occurring changes aver time. However, institutional controls can prevent or
reduce exposure to contaminants.

Engineering controls are physical barmriers 1o exp and do not Include instutional controls.
Engineering controls do not reduce contamination levels. However, engineering controls can also
effectively p or reduce exp o contaminants.

The LUC Performance Objectives for Akemative 2 are;

*  To restrict the use of the Property 1o industrial or restricled commercial use, until and unless EPA and
MPCA determine that concentrations of hazardous substances in the sols have been reduced to
levels that aliow for a less restrictive use.

. Toplohhnhdmdlohdmmshdbdowgmumhmw
WNthHmz-suhmd.w-ohWhmmﬁMh
facity without the prior written approval of U.S. EPA and MPCA.

. Tommamumwuowwmm-hmw
foundstions where metal-finishing operations previously occurred at the former Plating Shop within
the Msin Manufacturing Building without the prior written approval of the US EPA and MPCA.

¢ To ensure that the concrets pit floor (approximately 8 10 12 feet below grade floor) where metal
mmmmnummmmmmm
Buiiding s not remavad without the prior written approval of U.S. EPA and MPCA. That fioor will
sefve as an Engineering Control.

Because a key assumption in the risk assessment for OU2 and OU3 was that conversion of the site 1o
mu«mdummmmmmdmhmmmmmmmm,mm
assesament focused on the risks that might arise under either indusirial or restricted commercial uses of
the site, i.e., land uses more or less id to those y existing at the site.

The definition of “industrial® and ° land uses as set forth in MPCA's risk
assessment guid: are provided in Section 1.4 of this ROD. In order t0 ensure that the site is
restricted to the uses evaluated and found acceptable under the NIROP risk assessment, LUCs to meet
the above described LUC Performance Objectives will be implementad at the site and shall be maintained

for as long as they are required to p ptable exp to contaminated soil and groundwater
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or preserve the integrity of the remedy. The Navy or any subsequent owners shall not modify, delete, or
lerminate any LUC without U.S. EPA and MPCA concurrence. These LUCs shall be maintained until and
uniess the concentrations of hazardous substances in the soils have been reducad 10 levels that allow for

" COMPARATIVE ANALYSIS OF ALTERNATIVES

The ning criteria specified in the NCP [40 CFR 300.430(e)] are used 10 evaiuale the different remediation

individually and against sech other in order to d & dy. This ion of the
ROO profiiss the ive perk of sach ive against the nine criteria, noling how &t compares
10 the ather opSons under The nine dy ction aiteria p in the NCP are as

follows.

Oversll Protection of Human Heeslth and the Environment.
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Nine Criteria Alternative 1: No Action | Alternative 2: Engineering
Controls and Institutional
Controls
Reduction of Toxicity, Mobility, or Volume Criteria not met. No Criteria not met. No
- reduction of toxicity, reduction of toxicity, mobility
mobility or volume. or volume.

Short Term Effectiveness Criteria partially met No | Criteria met. Prevents
current development, but | residential development,
future development could | imits exposure by industrial
resuit in unacceptabie recaptors.
risk to receptors. -

Implementability Criteria met. Remedy Criteria met. Remedy easily
easily implemented. implementad.

Cost Criteria met. $0 over five | Criteria met. $8045 over five
years. yoars.

Reguiatory Acceptance Critaria not met. Criteria met. Regulstory

entites not entities have indicated
fikely to accept waste accepiance of the
remaining in place alternative.
without controls.

Community Acceptance Not Applicable Criteria met. The alternalive
supports City’s intended land
use, no adverse comments
received st public hearing or
during public comment
period.

1

2. Complance with Applicable or R and Appropriate Requirements (ARARS).

3. Long-term Efte and P

4. Reduction of Toxicity, Mobility, or Volume of Conaminants through Trestment.

S. Short-term Effeciveness.

6. Implamentabilty.

1. Cost.

8. State Acceptance.

9. Community Acceptancs.

Nine Criteria | Aternative 1: No Action | Alemative 2: Engineering
Controls and institutional
Controls

Overall Protaction Critetia not met. Criteria met. Prevents
Residential development | residential development,
could result in imits exposure by industrial
unacceptable risk 10 recepions.

Compliance with ARARs Not Applicable Criteria met. Complles with

ARARs.

Long Term Effectiveness ; Criteria not met. Futwe | Critaria met. Land use
indusinal or d are exp d to
residential developmant ° remain in place long-term.
could result in
unaccaplable risk 1o

[ 2-26 CTO 0003

ARARSs are provided on Table 2-31. For Short Term Effectiveness, the criteria under Alemative 1 (no
action), is partiaity met because there is no development exising or planned in the OU2 area where any
of the industriat P are p H future development is possile, st which ime exposure
could be an issue.

The US Navy, US EPA, and MPCA have evalusted the first seven criteria. Both US EPA and MPCA
agree with the Ssiected Remedy. The table compares shematives evalusted for the NIROP. Afthough
the comperiscn was conductsd separetely for each Operable Unit, for simpiification, the table
summarizes the comparison In general terms for each altemative againet the evaluation criteria.

Altsmatives 1 and 2 do not include treatment as a comp of the site remedy. Therefore, these
altematives would not reduce the toxicity, mobility, or volume of contaminants at the site.
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21 PRINCIPAL THREAT WASTE

MWMMWMWNI&MDMMMMMW
8 site wherever practicable. The ‘principal threat’ concept is applied 10 the characherization of ‘source
matersials’. A source material is material that inciudes or contains hazardous substances, poliutants, or
contaminents that act 28 2 reservoir for migration of contamination 10 ground waler, surface waler, of air,
or acts 23 8 source for direct exposure. Principal tireat wastes are those source malerials considered ©0
be highly foxic or highly mobile that generally cannot be reliably d, or would p a signiicant
fisk 0 humen heakth or the environment should exposure ocor. Based on the contsmination
conceniralions messured in OU2 and OU3 soil at NIROP, and the resulling risk level stiributable 10 this
contaminaion, $here are no principel threst wastes in 30l at NIROP. Any wesiss that mest the definiion

of Principal Threst Wastes have been in previ i actions.
212 SELECTED REMEDY
The Selected R: o sol : n OU2 and OU3 st NIROP is Alsmative 2,

Enginesring Controls and institutional Controls. The Selected Remedy is selected over No Action
because & provides for overall prolaction of human health, long-term effectivenses and compliance with
ARARs for both OU2 and OU3. The selecied enginesring contral and institulional controls provide short-
torm effectvensss, are easlly implementable, and are low in cost but do not provide for the reduction of
foxdclly, mobilily, and volume through trestment.

Sol contamination romeine st OU2 and OU3 st that p unresiricted reuse;
thereiore, the selected remedy ullizes LUCs 10 prevent unacceptable risk. Theess LUCs shell  be
maintained unill and uniess £~ A and MPCA ine that the of hazardous substances

in the soils heve been reduced to levels that allow for a less restriciive use of the Property.

The LUC Performance Objectives for Akemative 2 are:

*  To restrict the use of the Property 10 indusirial or restricied commercial use, unil and unless EPA and
MPCA defermine that concentrations of hazardous substances in the sols have been reduced to
lsvels that allow for a less restricive use.

. Tomhmwudmmmswmmmhmw
Resticied Areas shown in Figure 2-5 or the removal of any soils excavated in thoss Areas from the
facility without the prior written approval of U.S. EPA and MPCA.
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. tommnmmmbmummwwmmuhmm
foundations where metal-Anishing previously d at the former  Plating Shop within
the Main Manufachuring Buliding without the prior written approval of the US EPA snd MPCA.

* To ensure that the concrete pit floor (approximately 8 to 12 feet below grade floor) whers metal
finishing operations previously d at the former Plating Shop within the Main Manufacturing
Buliding is not removed without the prior written approval of U.S. EPA and MPCA. That ficor wifl
serve as an Engineering Control.

The Navy will be responsible for implementing, inspecting, reporting, ioring, and anforcing the LUCs
mhMRODhmthmWLUCRMDmn. Although the Navy may
later transfer these procedural responsibilities to ther party by property for agr

or tiwough other means, the Navy shall retain uitimate responsibiity for remady integrity. Should this LUC
Mu.hmwmnmmmmnmnmmmm
may inltiste legal action 1o either compel action by a third party(les) and/or recover the Navy's costs for
remedying any discoversd LUC violation(s). Within 21 days of ROD signature, the Navy shall prepare
and submit fo U.S. EPA and MPCA for review and approval, a LUC Remedial Design that shall contain
implementation and maintsnance actions, including periodic insp

See Table 2-31 for Applicable or R and Approp Requi ¢ s).

Costs associsted with the implementstion and administration of the LUCs could include: deed
preparation and recording (should the property be yed), LUC inspection and reporting, LUC
enforcement, and CERCLA five year review activities including necessary documentation.

NIROP FRIDLEY
OPERABLE UNIT 2 AND OPERABLE UNIT 3
ESTIMATED TOTAL FIVE-YEAR COSTS

Task Total Hours Labor Costs Alrfare/Lodging Per
Diem/Auto Rental
Routine Administration 100 $ 5000 0
Five Year Review(1) 12 $ 600 $ 1245(3)
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Sie Vists (2)
Number 1 12 $ 600 0
Number 2 12 $ 600 0

136 $ 6800 $ 1245

1 Costs anticipate one overnight trip to NIROP from Charleston SC to inspect the site at
the time of the Five Year Review, if necessary.

2 Costs include a ingency which would allow for two site visits over a five year
period.

3 Breskdown of travel costs: $1000 - air ravel; $100 - lodging: $75 - per diem; $70 - auto
rental.

The total cost over five years is S8045. The Aversje cosi per year it $1609. Discount rates were not
applied becmne the costs may not be uniformly applied each year, and the overall costs are snal.

213 STATUTORY DETERMINATIONS

The Seiected Remaedy is protective of human health and the erwirorment, complios with Federal and
suwm“wumnmmbumm(mm
by » waiver), is cost eflective, and uliizes permanent solutions and alemative trestmant (or resource
recovery) technologies (©© the meximum exdent practicable.

mmhwzmmmmwymmmhw-.m
slement of the remedy for the following reasons:

. memmmmm.mhumd
SOUFCe wasie and contarminated soils.

¢ Risk sssesament indicates thet surface solls, where the target indusirial receplors’ exposure would be
most fkely, do not excesd EPA and MPCA target risk levels.

* The expected fulure land use is expected to remain industrisl. For this land use, EPA and MPCA
target risk levels were only siighlly exceeded in subsurface soils.
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Because this remedy will result in hazardous substances, poliutants, or contaminants remalning on-site

above levels that aliow for uniimited use and unrestricted exposure, a statutory review will be conducted

MMﬂwyemaﬂuMaﬂmdmmdidadmbmmM"wmndyb.wwbo.and
human health and the environment.

LUCs, as described above, would be protective and permanent to the extent they remain in place and are
enforced, until such time that it can be demonstrated that there is no unacceplable risk posed by
unrestricted access and unimited use of the property.
SuTlHoz-sﬂupotcnﬁdAMURobmlmMpmpdmRquM)

2.4 DOCUMENTATION OF SIGNIFICANT CHANGES

The Proposed Pian for OU2 and OU3 was released for public in August 2002. The Proposed
Plan identified Land Use Controis as the Preferred Alternative to address solls contamination. No writtsn
or verbal comments were submitted during the public comment period except those discussed at the
public meeting on August 22. 1t was determined thet no significant changes to the remedy, as identifled
In the Proposed Pian, were necessary or appropriate.
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TABLE 2-2
SCENARIOS
NIROP FRIDLEY, MINNESOTA
PAGE 10F3
Utilization of Site snd Arese Rowes of | & of [ Model n Melere
Media | Exposure |
The NIROP Fridiey W anindustil | Sole Ingestion | |+ Scll ntaice rate ()  Expomre astumplions
facility. The reasonably anticipated 'while eating or smoldng. | - Typical adult worker par MPCA guidance
land use 10r the property underying the 100 mo/dey woept That the ingession
NIROP tacility ls also industrial. Mejor infrequent Construciion worker rate for the minor frequent
- 480 mp/tuy construction worker s
- Minor Frequent Construcion worker mmw_'nhl.-dm-
* Exposure Frequency (EF) frequency for the minor
- Typical adult worker frequent
daye/year workes ls based on
Major infrequent Consirucion Worker NIROP- specific
u:nwmww
* Exposure (ED)
- Typloal adult worker - 25 years
- Major Canstrucion worlar - 0.25
Minor Frequant Conetruction workar - 25
. MW-#;(HN)
+ Fraction ingesied from Cantaminaied Area
- Workar - 1.0
* AY
- - 25,500 days
u.d‘o::mmwm
Minor Frequent Construction Worker
9,126 dave




TEnvivenmenial |

Eﬁ& snd Adjeming Arecss

TABLE 22

PAGE2OFS

A

Uxpesure Wodel Asoumpions’

Ama
« Typical adult worker - 3,000 cm®
- Consiruction workers - 4,900 om*

wnept thet the exposure
frequency for the NIROP
woriosr I8 based on
NIROP specific
conditions.

1 MPCA, 1998,




CANCER SLOPE PACTORS'
NIROP FRIDLEY, MINNESOTA
PAGR1OF3
Durmal | Gastrolntesingl Caneer Faoctor inhalation | Weight
Absorption Absorption Unit Risk of
Fuctor _ Pastor ' " | (ugwm®)’ | Bvidence
0.06 0.9 NA NA NA NA
0.06 09 S.7E03 63603 —1.66-08 C
0.08 I NA NA NA__ D
0.1 X NA NA NA D
NA N/ A NA NA NA
0.1 X NA N NA D
.01 2.06-02 32602 | 83600 A
X ﬁl NA NA NA
.08 NA — NA NA NA
.05 NA NA NA NA
NA i/ NA NA A NA
NA NA NA NA NA B2
NA NA NA NA NA NA
.08 0.8 N NA NA D
.06 X 7.06-03 7.8E-00 707 82
X 3.08-02 3.3E-02 5.7E07 B2
06 5.2E-02 5.8E-02 5.8E-08 B2/C
08 NA NA_ | O |
0.08 TIE-02 1.2E-02 17606 | BoC__
NA NA A
0.06 _ X NA NA )
NA NA NA NA NA NA
NA A NA NA NA NA
NA A NA — NA — NA NA
4-Methyl-2-Pentanone 006 _ X A N NA NA
Ace! i 0.06 04 NA NA NA NA
NA T NA A — NA NA
Anthracene 0.1 X NA NA NA
Benzo(a)anthracene 0.13_ X 7.38-01 0.E-01 1.7E04_ B2
a 0.13 X 7.9E+00_ 01600 | 1.76:09 __:az
t
{
f
TABLE 23 :
CANCER SLOPE FACTORS"
NIROP FRIDLEY, MINNEBOTA '
PAGE20F 3 . :
Dermal | Gestrolntestingl Canoer Siope Factor Inhelation | Weight
Absorption Absorption s Dermal Unkt Rlo!: of
Faotor Feotor (mghcy-dey)’ " " | Evidence
0.13 08 _ 7.3-01 '@"'&Eﬂ—mL 01 1.7E04 82
NA NA “NA NA NA NA
0.13_ .8 7EG2__ 9IE02 1.7E05 B2
0.05 7 1.4E-02 2.0E-02 4.0E-06
0.1 1] NA _ NA NA NA
0.1 09 _ 2.0E-02 NA NA NA
0.13 X 73E-03 9.1E0S | 1708 B2
X X NA NA NA D
X] X NA NA NA NA .
0.13 7.38+00 9.1E+00 1.7E-03 B2 ;
0.1 X NA [ NA NA__ NA ‘
NA T “NA NA NA NA
0.3 Y NA NA NA NA ;
0.1 X NA NA NA NA .
13 Y 7.3E-01 9.1E-01 1.7E-04
.06 Y NA — NA_ NA NA
25 Y 12601 1.9E-01 S4EDS | B2
NA N — NA NA NA NA
8 — 09 NA NA NA D
Xi 0.8 NA NA NA D
o015 0.9 206400 | 2.2E+00 2.2E-03_ B2
o185 _ + _—|_ok_o.o 2.0E+00 'I'_ 226400 'I' 22E:00 I B2 I
. ]
0.001 601 _ NA NA NA NA .
0.001 ~0.05 NA__ | NA NA D
0.03 0.0 15E+00 176400 | 40609 A
001 0.06 — NA__ NA NA 5]
0.007_ 0.01 ) NA z
o1 1 NA NA 1.86-03 B
A NA “NA NA “NA_ NA
0.01 0.05 NA NA NA NA




Cobatt
|Copper
Cyanide
iron
Lead

|Magnesium
Manganese
[Mercury (inorganic)
|Nicke!

|Potassium
Selenlum

Sodium

Thallium

Vanadium

Zinc

Notes:

1+ MPCA, 1998b.
NA - Not avaliable.
Cancer Class:

Chromumwvi

Class A - Known human carcinogen

Class B - Probable human carcinogen (B1 - imited evidence in humane; B2 - inadequate evidence in humane but adequate In animaie)
Ciass C - Possibie human carcinogen
Group D - Not Classifiable

CANCER SLOPE PACTORS™
NIROP FRIOLEY, MINNESOTA
PAOE3OF3
[ Dermal Gastrolntestinal Canoer Ellm Tnhaletk W
Absorption Absorption \ \ Unit nhl'l ot
Festor ___Faotor | (mg/kgdey) | (mg/kg-day) | | Evidence
0.01 0.06 NA NA _g:_-%')n_ — A
0.01 05 NA NA — NA_ NA
0.01 0.6 NA NA NA D
NA NA NA’ NA NA NA
NA NA NA_ NA NA NA
NA NA NA NA NA B2
NA NA NA NA NA NA
0.001 0.08 NA NA NA D
0.08 0.2 NA NA NA D
0.01 0.05 TTNA NA 48504 b
NA NA NA NA __NA NA
0.0 0.9 NA NA NA NA
NA NA NA~ NA NA NA
0.01 09 NA T “_NA NA NA
0.01 0.1 NA NA NA D
0.01 03 NA NA NA D

o ER
[N, LVAS, REPRRGD

TADLE 34
KEFSAENCE DOSES™
NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 2
Absorption | Gestrolntestingl
(Chemical Factor Absorption Fagtor Oormal -
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TABLE 26

SELECTION OF CHEMICALS OF POTENTIAL CONCERN

OPERABLE UNIT 2 - SUB AREA A2
NIROP FRIDLEY, MINNESOTA
PAGE 10F 2
Frequency Range Range Location Maximum Tier | Maximum/ | Retained
of of of of Detacted SRV SRV asa
Chemical Detection Detection | Non Detects | Maximum | Concentration corPc?
Volatile
1,2 tota) 1/14 2 10 - 1500 2 8000 0.0003 No
Acetons 2/14 170 - 410 8-1 AB222C 410 320000 0.001 No
Tetrachioroathene 6/14 0.7-35 10 -1 AB22AD} = 35 72000 0.0005 No
@14 | 09-4100 | 10-11 | ABOZ5B | 4100
/4 340.52 350- 400 | ABO24A 340.52
a] /4 40 360 - 400 lA 40 N NA NA
a 14 20 350 - 400 | ABO24A 20 NA NA NA
/4 30 350-400 | ABO24A 30 NA NA NA
/4 87 350-400 | ABO4A 87 NA NA NA
/4 150 350 - 400 JA 150 NA NA NA
174 200 350 - 400 | ABG24A 280 1080000 0.0003 No
1/A 180 350-400 | ABO24A 180 NA NA NA
/4 280 350 - 400 ABO24A 200 880000 0.0003 No
/4 627 350 - 400 | ABO24A 627 NA NA NA
/4 1387 350 - 400 ABO24A 1387 NA NA NA
2/4 4.4-4.8 35-36 ABO25A 4.8 56000 0.0001 No
2/4 53-9.6 3.5-38 ABOZEA 9.6 40000 0.0002 No
4 45-28 3.5 ABO2SA 28 15000 0.0019 No
[ 1470 - 5270 NA___| ABGR4A
4/4 1.4-8.3 NA ABO2SB
4 43.6 - 227 10.4 ABO258
Ald 8180 - 67400/ NA ABO25B
4/4 42-113 NA ABO24A
4 11.1 - 158 4.5 ABO2¢A
4/4 4160 - 18000 NA ABG258
4/4 1.8-143 NA ABO24A
TABLE 2-8
SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A2
NIROP FRIDLEY, MINNESOTA
PAGE 2 0F 2
Frequency Range Range Locstion Maximum Ther 1 Maximuny | Retained
of of of of Detected SRv SRV se
Chemical Detoction | Detecion | Non Detects| Maximum | Conoentration copPc?
um 4/4 2400 - 7830 NA ABO24G NA NA NA
4/4 230 - 2230 NA ABO25B
Nickel 4/4 10.7 - 24.2 NA ABO24G 24.2 520 .05 No
[Vanediom [7 10.8-10.7 NA ABG2EB 197 210 00 No
A/4 2-141 NA ABO24A 41 8700 .02 No
Notes:
Shading indicates that the maximum detected concentration exceeds 10 percent of the Tier | SRV.
Individual cPAH compounds included in BaP aquivaient concentration
SRV = Sail Reference Value.
NA = No SRV avaliable.
Associated Samples:
ABO24A AB201A AB222A AB223
ABO240 AB201H ARRUAVO . AB223C
ABO28A AB202A AB222A-0 ABZ30A -

ABQ25B AB2028 Ap222C AB2308 -




TABLE 24
ASFERENGE DOSES™
NROP PRIDLEY, MNNESOTA
PAREIOPE
|Chomisel Paster | Avesrplion Paster
er el -2
oos 0e (1.2 J Y 4
pww o [ 3 [
Prararshrens NA NA NA NA L.
Prenct [T} [ 6.0801 8401 NA
Pyrone [X] oe 20801 24801 NA
Arocior 1018 | 018 I [1} ’ 5.00-08 I 485808 ' ~
| Arcior- 1284 0.8 (Y] 08 40808 NA
[T—"" 0.007 001 NA NA NA NA -
|Ansancesy 000 o.08 40808 20808 200-0¢ 10008 | 2080:0¢ JCVALD, WHOLE K
Armanic 0.09 [X) 30804 27804 NA 20804 [T CYALD: CN L DICIN. CANCER
Barum 0.001 .08 7.08-00 35809 40800 70008 | -‘{& JCAALD Q0
{Barymum {1 oo 0.0 50808 5.08-08 NA [
| Cagmium 0.0 ' NA NA NA
[Catern NA NA NA NA
[Chvomum & 001 0.08 s.ol-08 NA
|Chromium vi 001 [ 10803 20808
Cobelt 001 os NA 2108-08
Conper o0 (1] 2302 NA
Cyunide NA NA NA NA
iron NA NA NA NA
Lesd NA NA : x
{Magnesum NA NA
{Manganese 0.00% 008 T8 NA
Mercury (inorgania) oo o2 00s | 3080e |
Nicke! i oot | 0.8 NA
|Powmesium NA NA
Belenum oot [Y] NA
Soem NA NA NA
Thallum o0 1] N
Venadum (1] [ 3} NA
fZee 1 _om o 3
MPCA,
1. 990
0 ADRBN - openat CWILD AN « e Syt DN - dinay; LAVE! - asigbuiiasing) auuiee;
R0 - L - S BPLEEN, WL SODY - ivonsed sy, SRIORIed ot 108, S8

Frequency| Rangs Range Loocation Maxiwum Tier1 | Maxkmum/| Retained
of of of of Detected SRV SRV sa
Chemical Dataction | Detection | Non Delects | Meximun | Concentration corc?
Volatile
1,2-Dichiorosthene 1% 2 10-12 | ABO4OA 2 8000__| 00003 No
Acetons 48 800 - 2700 4-11 ABO41A 2700 320000 0.008 No
E I3 3 10-12 ABO4OA_ 3 ~_200000 _|_0.00002_ No
X3 Total 8 8 10.12 ABO40A [] 110000 0.00005 No
h 14 | 350 | 340-300 | ABOM4IC | 350 1 NA L NA NA ]
4/4 1410 - 4190 NA ABO41A 4190
Y4 14-34 064-098 ABO42A 3.4
Barium Va 219-113 | 103-104 | ABO41A 18 1200 0.0 No
4/4 12800 - 37300 NA ABO42G 37300 NA NA NA
W4 47-138 NA ABOSIC__| 136
2/4 8.7-103 4.3-8.1 ABO42A 10.3
44 5110 - 24300 NA ABO42A 24300
Lead Wi 15-66 NA ABO4TA 58 400 0.01 No
A 1600-10800] NA 10500 NA NA NA
4/4 182 - 927 NA ABO41A 27
Nickel 24 121 -147 86-93 147 520 0.03 No
Potassium /4 208 04 - 327 ABO41A 208 NA NA NA
Sodlum /4 141 03168 1A 141 NA NA NA
Vanadium 4 12.7-14 103-104 ABOA2A 14 210 0.07 No
Zinc 4/4 8-26 NA ABO42A 28 8700 0.003 No
Notas:
Shading indi that the C d 10p of the Tier | SRV.
SAV = Soll Reference Vaiue.
NA = No SRV avaliable.
Associated samples:
ABO40A ABO42A
ABO40D AB0420
ABO41A ABOA2G-AVO

ABO41C ABD42G-0




Range Location Maximum Retained
of Detected ass
Chemicsl Non Detects Concantretion COPC?
Volatile
10- 71 2600000
1,1,2-Trichloroethans 10 - 67000 3 No
10 - 1300 34000
1 10 - 67000 4 No
10 - 67000 1600
3-1300 3500000
2-Hexanone 10 - 67000 2 A NA NA
4-Methyl-2-pentanone 10 - 67000 1 IA NA NA
Acetone 2 - 67000 12000 000 0.04 No
Benzene 10 - 67000 T007¢ 14 500 0.008 No
10 - 1300 T0080 140000
10-58 1200000
1 - 1300 1
10-13 120000
4-110 580000
Semivolatile —
2/31 340 - 13000 160 1200000 .0001 No
Anthracene 321 340 - 13000 660 7880000 No
/31 140 - 13000 3166.1
ajanthracene A% 40 - 13000 2100 NA N NA
a) AN 140 - 13000 700 NA NA NA
b 57 40 - 13000 800 NA NA NA
h £ 40 - 1 100 NA NA NA
thene 43 | 340 - 13000 400 NA NA NA
2 32 [ 340 -1 1 20000 570000 0.04 No
Carbazole 15 40 - 13000 A 240 700000 0.0003 No
Chrysene 473 140 - 2100 N NA NA
|D!bonzo(uran 17 40 - 1 110 580 0.002 No
Fluoranthene 6/ 340 - 13000 4400 1080 0.004 No
TABLE 2-7
SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2~ SUB AREA A
NIROP FRIDLEY, MINNESOTA
PAGE20F 4
Frequency Rangs Maximum Tier] | Naximunv] Retained
of of Detected SRV SRV asa
Chemica! Detect Non Detects Conosntration COPC?
Fluorene 2 340 - 13000 240 850000 0.0003 No
1 o3 140 - 13000 1100 NA NA NA
1/21 M40 - 13000 2700
Phenanthrene 821 40 - 13000 2700 NA NA NA
Phenol 3t K J40 - 13000 1300 1100000 0.001 No
Pyrene 7131 40 - 13000 5100 890000 0.008 No
Total cPAHs 5/31 40 - 13000 10200 NA NA NA
Total PAHs /31 40 - 13000 24160 NA NA NA
Pesticides
4,4-DDD 7/2 .4 - 88 220 56000 0.004 No
4,4-DDD 7/2 .4 - 80 220 56000 0.004 No
4,4-DDE W2 14 -80 450 40000 0.01 No
4,4-DDT /2 1.4 -89 430 15000 0.03 No
Aldrin 8 - 48 3.1 1 .003 No
Dieldrin 2721 3.4 - 89 43 800 .06 No
Endosuttan Il 2/ 3.4-69 54 NA NA NA
Gamma-Chiordane 2 -48 .4 NA NA :NA
- 48 .8 400 0.007 No
- 48 .6 NA NA NA
NA 6370
2 03-39 105
. .61 8.6
10.2-10.9 327
0.04 -2 5.3
NA 61800 NA
NA 114
10.2-12.2 4.5 No
4.1-4.4 1290
0.1-8.1 54 No




TABLE 2-7

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - S8UB AREA A3
NIROP FRIDLEY, MINNESOTA

PAGE 3 OF 4
Frequency|  Range Range | Location | Meximum Tier] | Maximuny| Retained
of of of of Detacted SRV SRV asa
Chemical on | _Detection | Non Detects _% Concentration COPC?
21/21 2980 - 275000 NA AT007C 275000
31/31 0.09 - 453 NA AT008D 453
21/21 1730 - 20800 NA ABO43D 20800 NA NA
21/21 1855 - 20700 NA AT007C 20700
2/31 0.04-0.19 0.03-0.2 |AT000B1-D 0.19
24731 5.1-142__ | 82-84 | AT00BDD | 142
Potassium 8/2 113 - 497 102 - 1000 | ATOO7C 497 NA NA NA
Selenium 22 082-2 0.61-0.74 | ATOO?C 2 170 0.0 No
Siver 3 4.4 -11.8 0.18-258 ABOA3D 11.8 170 0.07 No
Sodium k74 122 - 196 102 - 197 ABOA3D 195 NA NA NA
a2 136-329 10.2-10.9 ] ATO07C 328
Znc 3181 €2-320 NA ABOA3D 20 8700 0.04 No
Notes:
Shading indicates that the maximum detected concentration axceeds 10 percent of the Tler | SRV,
individual cPAH pound h in BaP equivalent ation.
SRV = Soll Reference Value.
NA = No SRV available.
Associated Sampies:
ABOSSA AB2134-D AB238A AB248A ATO0BD-AVG
ABOIEA AB2138 AB238H AB2408 AT0080-0
ABCIEH AB214A AB2S7A ABNTA AT00981
ABOSTA AB214C ABZITC AB47C ATO09B1-AVG
ABOS7D ABZ15A ABZIA ABMEA AT000B1-D
ABO9A AB215H ABZSH ABZ4C ATO0OD1,
ABO3OH AB216A ABZSBH-AVG ABZ40C-AVG ATOOG02
ABOSH-AVG AB2180 AB238H-D AB248C-D ATD0SO3
ABO39H-D AB217A ABZNA AB251A ATOORE!
ABO4ID AB217D ABZNG AB2S1C ATOODE2
|
TABLE 2-7 |
I
SELECTION OF CHEMICALS OPF POTENTIAL CONCERN i
OPERABLE UNIT 2 - SUB AREA A3 .
NIROP FRIDLEY, MINNESOTA
PAGE4OF4
Frequency Range Range | Loostion | Maximum Tier! | Maximuny] Retsined
. of of of of Detected SRV SRV asa
Chemical Detection Detaction Non Detects | Maxdimum | Conceniration COPC?
ABOAIH AB218A AB40A AB2R2A SA1-8C8-01
ABO44D AB218H AB240H AB2SZH 8A1-8CS-01-AVG
ABO44H ABZIIA ABAIA ABIBI SA1-8CS-01-D
AB20SA ABZ31H ABMIC ABZEM 8A1-8C8-02
AB2008 . ABZSMA AB242A AB254A 8A1-8C8-03
AB210A ABZ3M AB2428 ABSAA-AVG 8A2-8C8-27
AB2100 AB2MA AB2M4A AB254A-D 8A2.8C8-028
AB211A AB234A-AVG AB2M4H AB254C 8A2:-8C5-029
AB2118 AB234A-D AB244H-AVG ATOO7A $B28-5C8-04
AB212A ABZ3D AB2M4H-D ATOOTC SB28-5C8-05
AB2128 ABZ36A AB24SA ATO0RA 8830-8C5-08
AB213A AB2SSH ABMEQ ATO0RD £8830-8C8-07

AB213A-AVG




TABLE 28

$:LECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A4
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TABLE 28
SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Bl b
glaisisls| (szisslaisiaisis
3sls| [338IR8s1 (s

Tier
SRV

8IS1s]<lw

e,

ATO01A

ABOS4A

PAGE20F3

NIROP FRIDLEY, MBNNESOTA
Range Looation Meximum
of

OPERABLE UNIT 2 - 8UB AREA M

ction | Oetection_{Non Detects| Maximum _| Conosntration

: mels 2
1333 - <] w
3 g
m m R LRES >
'y 8 Klalrel Il
|
ma Rt

Chemical

Total cPAHs
Total PAHs

Alpha-Chlordane
Dieldsin

4,4-DDE
4.4-DDT




121.882 104 - 473

13 0.01-0.78
112-102 103 - 191
121-20.1 10.3-12

6.5 - 409 NA
Notes:
Shading indicates that the maximum detected ntration 10p
Individusl cPAH compounds inciuded In BaP equivak
SRV 2 Soll Reference Value.
NA - No SRY avallable.
‘ ABO26A ABOMA AB20SA-D AB220A ATOOSA
§ ABO26G ARG A208H Azae ATocs8
| ABO27TA ABOISA AB21OA AB243A BA3-8C8-40
ABOZTH AB020G e AS28 BA3-8CS-40-AVa
ABOESA ABIOSA ABD22OA ATOO1A SA3-8C8-40-D
ABOSSG Apzo% ANI0G AT001C 8A3-3C842
ABO2OA ABIOAA ABNA AToORA 8A4-8C8-43
ABORSM ARIOLA-AVG ASR210 ATones 8400844
ABGSCA ARS044-D ABZMA ATO0RS-AVO 8AS-0CE-083
ABOSOO AR08 ABRMN AT0028-D $A3-0C8-084
ABOI0G-AVG ABZORA Asus ATOOSA SAS-CEOM-AVE
ABO20G-0 ABS080 ABNG ATO0S8 SAS-3CE-004-D
ABOIIA ABZOBA ABMTA ATOOMA 8AS-8C3-028
AB031G AB2088 ASRITA-AVE ATO0WN 848-8C8-21
ABSOTA ABRZ7AD ATOOSA 8A8-0C8-22
ABOS2D ABZOTH AparrG ATO0SC 8820-8G8-037
ABO338 AB20SA ABIISA ATO0SC-AVE 8820-6C8-09%
ABOSIH ABZOSA-AVG Astter ATO0SC-0
TABLE 29
SELECTION OF CHEMICALS OF POTENTIAL CONCERN
- OPERABLE UNIT 2 - SUB AREA B1
NIROP FRIDLEY, MINNESOTA
PAGE10F2
Rangs | Loostion | Mmdmum Tier| | Maxdmumv| Retained
of of Detected SRV SRV asm
Detection | Non Detects | Maximum | Conosntration COoPC?
10-170 BB0028 2_ 34000 0.00006 No
10-15 160 8000 0.02 No
5.100 | BBOOIC | 2600 320000 0.008 No
10-170_| BB204G " 72000 | 0.0002 No
10- 170 B8204G 7 26000 0.0008 No
2/ 340-970_| BTOOIA 150 7860000 | 0.00002 No
an 68-759.3] 350-970 BT001A 759.3
¥y 350-970 | BTOO1A 450 NA NA NA
— 20- 380-970 | BTOOIA | 460 NA NA NA
73 - 480 - A 480 NA NA NA
11 200 340-970 | BT001A 290 NA NA NA
i 380 AT %0 T Na NA_ NA
17 340 - 970 A 77___ ] 700000 | 0.0001 No ]
: ¥ 350 - 970 BTO01A 800 NA NA NA
i & 360480 | BTOOTA [ 000 1080000_| 10,0000 No
I 111 340 - 970 BTO01A 51 850000 0.000068 No
I 11 340-970 | BTOO1A 310 NA NA NA
i 3 580 350 - 870 BTO01A 580 NA NA NA
| &N 350 - 480 BTOO1A 810 880000 0.0009 No
an 350 - BT001A 2580 NA NA NA
— & 350 - 480 A 5400 NA NA NA
| 4 4-DDD k'd 28-180 1.5-9.7 160 568000 0.003 No
| 4 4-DDE ¥ 37-160 .5-9.7 160 40000 0004 | No
; 4,4-DDT 4/ 8.2-100 .5 - 9.7 160 1 0.01 No
| A 11 49 18- A 48 13000 0.0004 No
1 Endosultan Sulfste iA 7.7 A-0.7 7.7 NA T NA NA
Endrin _ 2N 4.7-5.1 4-9.7 1A 5. 68000 0.0008 No
Endrin 211 58-89 .4-9.7 .9 NA NA NA




TABLE 2-11

SELECTION OF CHEMICALS OF POTENTIAL CONCERN

OPERABLE UNT 2 - SUB AREA D
NIROP FRIDLEY, MINNESOTA
PAGE 1 0F 2
Locstion Maximum Tier | Maximuny/ Retained
of Detected SRV SRV asa
Maximum | Concentrstion coPc?
DBO34C | 2 140000 0.00001 No
DBOIC 7400 320000 0,004 No
CB13-97 43 72000 0.0006 No
CB13-97 140 20000 0.005 No
DBO28A 85 7880000 0.00001 No
DBO20A 1504.46
[ __DBO20A 520 NA NA NA
DEO20A 980 NA NA NA
DBA20A 1600 NA NA NA
DBO20A 980 NA NA NA
DB029A 760 NA NA NA
"~ DBO2OA 84 700000 0.0001 No
DBO28A 860 NA NA NA
DBO29A 310 NA NA NA
DBO29A 680 10680000 0.0006 No
DBO29A 840 NA NA NA
DBO20A 220 NA NA NA
—DBoooA 960 880000 0.001 No
I DBO20A_ S870 NA NA NA
DBO20A B805 NA NA NA
4-38 DBOSTA — 70, 56000 0.001 No
DE 4-37 | DBOSTIA 140 40000 0.004 No
3,4-DDT [ 54200 4-3.7 | DBO3SA 200 15000 0.01 No
Dieldrin 1/ 18 .4-38 DBO29A 16 800 0.02 No
Endrin 1/ 15 L4 -38 DBO26A 15 8000 0.002 No
2/ 1570 - 5420 NA DBO32A 5420
2/ .88 - 8 NA 8
[% 18.6-120 | 10.3-10.4 DBO33A 129
TABLE 2-11
SELECTION OF CHEMICALS OF POTENTIAL CONCERN
‘ Maximum Tier 1 Maximum/ | Retained
Detected SRV SRV asse
Concentration COPC?
i 43
: 23900 NA NA NA
432
. 11 2000 0.008 No
; 937
i 30100
373
6250 NA NA
1980
©.7 §20 0.08 No
500 NA NA NA
261 NA NA NA
21.4
26 8700 004 No
; Shading indi that the d 10p of the Tier | SAV
Individuat cPAH comp cluded in BaP equivak e
SRV = Solt Reference Vaiue.
NA = No SRV available.
§ Associsted Samples
! Ba7(12-10) DBO30A
: Ba7(16-20) DBO0E
CBI397(00-04) DBO31A
CB13-97(04-08) DOOSIF
| CB20-97(00-04) DBOXRA
i CB20-97(04-08) L
DB02SA DBO3IA
DBOVE DBOSSE
| DBOZOE-AVG DBOMA
i DBOZDE-D DBOC




Location Maxiawen
Detacted
Concentration
4580
2.3
B.4
97
25500 NA
128
43.1
12300
F1d 200 No
7230 NA MNA NA
1560
172 520 0.03 No
465 NA NA NA
13 170 0.008 No
536 NA NA NA
24.6
496 __§700 0.008 No
Notas:
Shading indicates that the maximum detected concentration exceeds 10 parcent of the Tier | SRY.
Individual cPAH compounds includedin BaP equivaient concentration.
SRV = Soft Reference Value.
NA = No SRV available.
Associated Sampias:
BBOO1A 880030 BR20BA-AVG
580018 882028 BO206A-D
BBO0IC BB204A BB208G
BBO0ZB BB204G BTOOIA
BBOV2G BB205A 870018
BE002G-AVG BB205G BTO0A
BB002G-D BB206A BT0028
BBOOGA
TABLE 2-10
SELECTION OF CHEMICALS OF POTENTIAL CONCERN
i OPERABLE UNIT 2 - S8UB AREA B2
NSROP PRIDLEY, MINNESOTA
Froquercy| Range Range Loestion Maodmum Tier | Maximum/
‘ of of of of Detected SRV SRV “.a
Chemical Detocticn | Detection | Non Detects { Maximum { Concentration
Semivolatile
12 399, - A 396.
; e o I3 I s
12 130 - A 130 NA NA NA
12 [T "%-‘g_‘ A 88 NA NA NA
Fhuoranthens i1 868 300~ " BT004A 8 7080000 | 0.00008 No
12 [ . A 98 890000_|_ 0. No
Tolal cPAHS 12 269 - 262 NA % NA
Total PAHa 12 a4 360 - A 444 NA NA NA
[ _BT004A 11 56000 No
[4.4-0D0 172 11 1.8 - 3.
[44-0DE 2 18 8- A 18 40000 0006 No
a0t —B 137 Iy oA | 37T V5000 o
1110 - 3960 A 3080
16-3 3
=] A 3.8
1160 - 7220
27.78 A 8
11 ) A 118
- 9910) (1]
2-1 A 12
[ 703 - 2870 A 2870
[ 28.7-747 A 747
[X] 8892 T0D4A IX]
248 110- | BT00AA 40 —_NA NA
38 11-11.5 ITO04A 38 210 No
) 1 . ]
Notes:
Shading that the tion excesds 10 percent of the Tler | SRV,
Ind I cPAH compound: ded i BaP equh t
SRV = Soil Retsrence Valus.
NA = No SRV avaiable.
Asscciated Sampies:
BTO03A BTO0MA BTO04D-AVE

aTocn ’ BT004D BT0040-D




TABLE 312

SELECTION OF CHEMICALS OF POTENTIAL CONCERN

OPERABLE UNIT 2- SUD ARBA £
NIROP PRIDLEY, MINNESOTA
PAGE $ OF 2
Frequency]  Range Rangs | Losstion | Naximum Yier | Reteined
of o of of Deteoted RV SRV [ 1}
Ootection | _Detection | Non Maximum | Concentration COoPC?
v — —— st
12 2729 [P 10 T &0 T ooos No ]
Acetone 2/20 120 -84 120 X No
Acetone 229 | 1 -84 120 X No
Tetrachiorosthens 420 07-3 10- 3 J2000 I No
T 1120 08-31 10- 3t 28000 0.001 No
Semivelatiie —
¥ 88 - - 30 1 X No
Anthracens 8 120 - J40 - 0. No
48 360.47 - 4148.4] 340 - 300 4148.4
Burzu(ulutivacens (7] 100 - 3300 - NA NA NA
Benzo(ajpyrens w8 | 140200 | 340 A T 2000 NA NA NA
Denzo(b] anthens [ 170 - 3400 40 - 390 3400 NA NA NA
Benzo(g h,i 48 300 - 2000 40 - 380 2000 NA NA NA
ranthene ) 3 2000 40 - EB004A 2000 _NA_ NA NA
Carbazole ) 82.-280 - 280 700000 . No
48 [ 140-2400 | 340-300 A 2400 NA % NA
28 |80 : 180 50000 10,
| e - 7 -
20 130 - 360 40 - 300 j X
] : - i NA NA
r] !‘”!L.;!‘E - 1] NA_ NA
_ 4 : [ 340 ﬁ"‘ 0.007 No |
48 3 631 | 340 - 16800 NA
%106y 370 [ 340 17 LT NA NA
— T rn 50| 18000 1 _N-_t
n £.3 3.4 - 53 0000 9.0007 No |
178 1.8 <19 18 NA NA NA
TABLE 2-12
SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA E
NIROP FRIDLEY, MINNESOTA
PAQGE20F 2
Frequency]  Range Range | Locslion | Weximum Tierl | Maxiousw| Retained
of of of of Detected SRV SRV -.s
Chemicel Detection Detection | Non Maxienum | Concentration coPC?
s 1530 - 4620 NA' 4620
78 083-35 0.62 3.5
Barkum 3/8 19-82¢9 10.3-10.6 629 1200 .08 No
Cadmium ) 23 1-12 A | 23 5 0.07 No
Calcum as A NA NA NA
as
B/
aA
8/
[
31
Nicket /1
Potassium o/t NA NA NA
Selenium 170 0.00¢ No
Sodium 4 NA NA
78
Zinc (]
Notes:
Shading indi that the ch d th de 10 p of the Tier | SAYV.
Individual cPAH pounds included in BaP squivalent concentration.
SRV = Soli Reference Value.
NA = No SRV available.
Azsociated Sampies:
EBOD1A EB203A €B2004-0
EBOOVE €82038 EB200F
EBOO2A £8208A EBIOM
E80020 EB208E E82008
EBO03A E6207A £8210A
EBOOGF EB207F EBR10A-AVG
EBOO4A EB208A EBR10AD
EBO4O EB20BA-AVG EB210E




TABLE 2-13

SELECTION OF CHEMICALS OF POTENTIAL CONCERN

OPERABLE UNIT 2- SUB AREAF
NIROP FRIDLEY, MINNESOTA

PAGE 1 0F 2
Frequency Range Range Location Maximum Tler 1 Maximum/ | Retained
of of of Detected SRV SRY asa
Detaction | Non Detects| Maximum | Concentration COoPC?
] 180-1600 | 5-140 | FBOGIE | 1600 [ 320000 | 0005 | No_ |
490.83 330 - 3700 A 490.83
200 390 - A 200 NA NA NA
170 - 330 - 3700 A 170 NA NA NA
240 330 - 3700 A 240 NA NA NA
60 330 - A 180 NA NA NA
230 330-3700 | FBOOIA 230 NA NA NA
96 - 390 330 - 3700 | FBOOIA 390 1080000 0.0004 No
220 330 - 3700 | FBOO1A 220 NA NA NA
79-410 | 3903700 A 410 560000 | 0.0006_ No
1000 830 - 3700 A 1 NA NA NA
175 - 2020 | 330 - 3700 | FBOO1A 2020 NA NA NA
0 X FBO03A 30 S600( 0.0005 No
€5-.18 X i FBOO1A 4000( 0.0005 No
98- FBOO1A 2 15000 0.001 No

il

:

B

%

R 5 B b e b 49 AR S

8|313/8i5|s/8(siSS

B

PAGE 2 OF 2
Frequency] Range fiange | Location | Maximum Tierl | Maxmum/| Retained
of of of of Detected SRV 8AV ssa

Chemioal Detsction | Detection | Non Deteots | Maximum | Concentration COPC?
Nickel 7 o,a-a.a_'_j 86-0.7 | FBOOH | 288 520 0.06 No
Potassium (] 108- 457 | 104 - 1000 | 1A 457 NA NA NA
Sodum 19 167 104 - 129 m 167 NA NA NA
Vanadium 4% | 169-20.7 | 10.4-10.8 | FBOOZC | 207 210 0.10 No
Zinc ) 8-06.7 NA FBO01A a7 8700 0.008 No
Notes:
smmhdmmnnmnnnmdotemdwwmmwpmanmlsm
Individual cPAH compounds inckuded in BaP equivalent concentration.’
SRV = Soll Reference Valus.
NA = No SRV available.
Aseociated Samples:
FBOO1A FBOOSA
FBOO1E FBOOE
FBOO2A FBOOSA
FBO02C FBOO4G

FBOO2H




TABLE 2-15

CHEMICALS OF POTENTIAL CONCERN (COPCs)
SURFACE AND SUBSURFACE SOIL
NIROP FRIDLEY, MINNESOTA

PAGE20F 2
Chamicel Surtace 8ol Subsurface Soll | Subsurface Soll
(Oosfest) | ($toi2Fes | (12Fee)
X X
X
X X
X X
X X
TED BIFHENYLS
I X L 1 |
1 X | | ]
X X X
X
X X X
X X X
X X X
X X
X X X
X X X
X X_ X
X X X
X X X
X
X X
X X
X X
X X
X X
X X X
X X X
X X
X X X
X
X X X
X X X

in accordance with MPCA guiiance any chemical detacted in at least one sample is

congidered a COPC.

An X indicates that the chemical was retained as a chemical of potential concem.

TABLE 210
SUMMARY OF SOIL ANALYTICAL REBULTS
NINOP FRIDLEY, MINNESOTA
PAGE10F 4

ND
003-68-023-15-BA

88-33D-11

003-S8-280-08

1214

£8-07-1416
003-88-280-11
58-07-1416

ND

ND
ND
D
D
D

NI

N

N
$8-07-1418

ND

ND

ND
1

w_mjmfm im_m_m

_m

o7
|97

k124

Range™
12

73

=
=

<
Range™
158

315
1-180

11-650
18-780

13
1
2-3800
X
141
17-1200
16
1

. 1111‘1&

b/x]




TABLE 314

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE

UNIT 2 - OTHER
NIROP PRIDLEY, MINNESOTA
Frequensy Range Range Lasation Maximum Tior | Meninmum/ | Retained
of ot ot of Dutested SAv L) [ 1}
Oetestion Octoctien | | Consentration corc?
ms | 1 | T10-12" [8B12-8C8-19-0] 1 [ 20000 ] 000008 | Mo ]
n3 [ 340-410_| 8088-SCH-14 |
_wm3_ | 2 340 - 410 14 X
N3 |221.180- 296079 330-410 1881 194 236,
"3 22-3 330-410 18861 190] % NA +
n3 2-2 330-410 |8812-8CH- 19 -] NA NA
1n3 ) 330-410 [5812-5C8-191 % NA NA NA___|
n3 -3 330-419 12-8C5-1 [ NA NA
n3 2 | 3%0-410 Ja8y, -] NA NA NA
"3 0 8s50- 1000 | 14 ) 71000 0.0004 No
n3 28-08 3%0-410 1 19D [7] 690000 | 0.00007 No
Total cPAMS n3 73-187 330 - 410_ [ 8812.8CS-19-D 157 NA NA NA
Total PAHs an3 28 -222 . 3%0-410 |8812-5C8-10-D] 222 NA NA NA
Inorganics (mg/g)
3 | 031-088 03-0.34 |S812-5C5-19-0 0.58 14 0.04 No
13 3-201 NA I 201
Cadmium 13 0.04-0.13 004 | 0.13 38 0.004
[ 1313 31-60 NA__|sBy [l 6.0 71 X]
|copper W3 [T 1e-83 _NA 881 1 0.3 100 Y No
|Cyanide "3 0.13-0.14 0.1-0.19 | $88-808-18 014 [7] .003 No
. 13 0.91-16.3 _NA I 190 10.3 400 .04 No
Niokel — 4-98 I [_8A9-8C8-030 [T] 0, No
Zinc 1 73-211 B E | §912-6C8-19-D FIK] 3700 0002 No
Notes:
Shading hat ihe 10 peroent of the Tier | BRAV,
Ir cPAM ded in 8aP
SRV = Soil Reference Value
NA = No GRV available.
Associaied Bampies:
SAT-3CS-00 SAS-8CH-030 6812-8C8-10
8A7-8C8-10 8AS-3C8-001 6812-8C8-19-AVQ
BAB-8C8-11 8811-8C3-18 8812-808-10-0
SAB-5CO-12 881190817 8B8-8CS-14
8AB-5C8-13 §B12-9CS-18 886-8C5-16

T Louepuy
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[Bi-n-

-
i Mbenzola h)erttvacens
an

Fiuoranthens

1,2

Phenanthrone

=
NA
) 1578 | :m:
__6&ns 3305 | .2
[ | 58D | [ or |
A8 [LX 1] m ; 1.3 1-1aT
L7 L] I 77 168- 14 1418
] oF




PAQE4OPF S
prer— Surtecs ol f<d ot WFL
Frequensy | Consentrati... . Losstion of Froqueney Losstion of
ot Range™ Mo ot Range™ Masrimum
Detsstion™® Lo Ostection | D :
003-§8-026-00 003-88-037-00 003-88-071-03 003-88-PO4-03 88-03-1012
003-98-027-02 003-88-088-00 003-88-073-03 003-98-P0S-02 98-04-1012
3 InCludes sampies:
003-88-007-08-BR 003-88-200-04 003-88-200-11 003-88-310-08 003-$8-220-12 003-S8-P06-03-8R
003-88-007-11-8R 003-88-280-08 000-88-200-12 003-58-310-00 000-88-320-12.0 003-S8-P08 07-BA
003-88-023-08-8R 003-88-200-08 003-88-200-13 003-88-310-00-0 003-68-320-13 003-58-POO-05-B1
000-38-023-16-8R 003-8B-200-07 003-88-290-14 003-88-310-10 003-88-330-00 003-58-P09-00-8R
003-§8-027-08-BA 003-§8-20D0-08 003-88-300-02 003-68-310-11 003-68-230-04 003-58-F12-05-HH
003-88-027-08-8A 003-8B-200-00 003-85-30D-00 003-88-310-12 003-88-330-08 003-88-P12-11.81
003-88-030-04-8R 003-88-200-10 003-88-300-0¢ 003-88-310-13 003-S8-330-00 $8-01-1418
003-58-038-08-8A 003-58-200-10-0 003-88-300-08 003-66-320-02 003-88-330-08-0 §8-03-1214
003-S8-036-08-BA-D 003-58-200-11 003-88-300-08 003-80-320-02-0 003-98-330-07 5B-04-1214
003-S8-026-07-8R 003-68-200-02 003-$8-200-07 003-68-320-03 003-58-330-00 $B-05-1315
003 SB-037-05-8R 003-88-200-03 003-SB-300-08 003-88-320-04 003-58-330-09 58-08-1214
003-SB-037-10-8R 003-98-290-04 003-58-300-00 003-88-320-08 003-88-33D-10 S8-07-1416
003-58-055-06-BR 003-58-200-08 003-58-300-10 003-58-320-08-0 003-S8-330-11 $B-07-2820
003-58-058-05-BR 003-98-290-08 003-86-310-00 003-88-320-08 003-88-330-12
003-98-058-05-8R-0 003-88-310-04 003-58-320-07 003-98-P01-08-BR
003-88-058-18-8R 003-58-200-07 003-88-310-08 003-88-520-08 003-58-P01-08-BA
003-98-003-04-8R 003-88-200-08 003-88-31D-08-D 003-86-330-00 003-S8-P02-05-BR
003-98-083-14-8R 003-88-310-08 003-88-320-10 003-98-P02-08-8R-0
003-68-280-00 003-88-290-10 003-88-210-07 000-88-320-11 003-58-P02-18-BR
y ol e pair as one sample.
range ] Sample resule a8 Individual dels pointe.
6 Not Detected.
7 NotAnalyzed,

T401 20vd
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TABLE 2-17

SUMMARY OF SOIL ANALYTICAL RESULTS
SUB AREA A3 - SURFACE SOIL (0 TO 5 FEET)

PAGE 20F 2
Frequancy Range Range Location Retained
of of of of for Further
* Detection Detection Non Detacts Maximum
n 214 - 2080 NA
1 0.1 0.03-0.12
7] 8.0-35 NA
87 216- 1000
7 .82 0.83-0.73 ABO3SA No
Iz 89 108 - 122
ST 138-23.1 10.6-10.8
I 9% 8.1-808 NA A
Notes:
Shading indk that the 10 percent of Tier | sali referance value in the screening riek
iuation and was retained (or evaluation in the refined risk evaluation.
cPAH comp in BaP equivalent concentration.
NA = Not appiicable.
Associsted Sampies:
ABO3sA AB217A AB246A
ABO36A AB218A AB2488
ABOI7A AB231A AB47A
ABOIGA AB233A AB248A
AB200A AB234A AB251A
AB2068 AB2MA-AVG AB252A
AB210A AB2MA-D AB253A
AB211A AB238A AB264A
AB211B AB236A AB254A-AVG
ABZ12A AB237A AB254A-D
AB2128 AB238A ATOO7A
AB213A AB230A ATO008A
AB213A-AVG AB240A AT00981
AB213A-D AB241A AT009B1-AVG
AB2138 AB242A AT00981-0
AB214A AB242B $B28-5CS-04
AB215A AB244A SB828-8CS-05
AB216A AB245A

TABLE 2-18

SUMMARY OF GO ANALYTICAL RESULTS
8SUB AREA M - SURFACE SOL (0 TO § PEET)
NIROP FRIDLEY, MINNESOTA

PAGE 1 OF 2
Frequency Range Range Locetion
of of of of for Further
Chemical Detection Delsction Non Delects Maximum Evaluation?
Vi 2
KRG A0 18- 10- 14 No
K& w50 8- 10- 14 AB2438 | No
K5 %0 8- 10- 14 A No
21,2,2-Tetrachiorosthans 2/% 2 10- 14 ABOIIA No
22 2 10- AT004B8 No
5,12 3-7 10- 14 xm_‘
Dichiorosthane 2750 04-2 10- 14 AB2A3B No
1-1 10 - 14
1730 200 5-89
2050 72- 380 10- 14 ABO31A No
10/50 0.6 -2700 10-13 AT0048 No
V50 0-20 07-14 A No
3770 1- 10-12
880 - 2000 2-14
170 - 3400 330 - 4100 ABOG1A No
773 23 - 3400 330 - 4100 No
2720 80 - 2000 390 - 4100 ABOSA No
1020 130 - 16000 330 - 4100 ABOR2A No
1931 1 - 340 - 41
1631 190 - 43000 40 - 4100 ABOS2A No
o) 16/31 120 - 41000 40 - 4100 ABOA No
1830 22 - 46000 40 - 4100 %‘ No
12720 240 - 34000 350 - 4100 No
18731 100 - 29000 340 - 4100 ABO3I2A No
1220 7200 390 - 3700 AT004B No
12/31 25 - 4900 330 - 4100 ABGSRA No
18/31 18 - 43000 4100 No
(3] 20 - 7700 330 - 41 ABOZA No
Dibenzoluran 420 58 - 5500 330 - 4100 ABOS2A No
18/20 260 - 160000 350 - 41 ABOG2A
7720 110 - 8400 330- 4100 No
3 14731 84 - 26000 340- 4100 ABO32A No
1720 960 330 - 4100 ABO32A
Phenantivens 14720 130 - 56000 350 - 4100 ABOG2A No
200 22 - 130000 M0 - 4100 ABO32A
Total CPAH 1943 22 - 237700 M0-4100 | ABO32A No
‘otal PAH 203 44 - 678050 40 - 4100 ABO32A No
Pesticides
4,4-D0OD 12720 11- 2000 15 - 41 ATOO01A No
1220 22 - 1900 5 - 37 ATOO1A No
4,4-DDT 1320 18 - 1400 5 - 36 ATOO0BA No
D 2720 28-38 48 ATO01A No,
Dieidrin 120 15-68 ABOS8A No
Endosulfan Sulfate 320 48-15 13-88 ABO2BA No
Endrin 720 8.7-14 .3- 88 ABOSMA No
Endrin 1720 71 .3-88 ATOO5A No
Gamma-Chiordane 1/20 3 -45 ABO26A No
1720 30 7-45 ATOOIA No
deita-BHC 1720 25 7-45 ATO04B No




TABLE i-18

SUMMARY OF SOIL ANALYTICAL RESULTS
SUB AREA A4 - SURFACE SOIL (0 TO 5 FEET)
NIROP FRIDLEY, MINNESOTA

PAGE 2 OF 2
Frequency Range Range Location Retalned
ol of of of for Further
Chemical Detection Detection Non Detects Maximum Evalustion?
20/20 2270 - 6830 NA AT0038
1731 23 03-28 ABO26A
19/20 1.3-10.% 0.68 ABO29A
31731 3.8 - 308 NA ABO26A
9/31 0.04-0.39 0.04-1.3
20/20 4290 - 28200 NA AB0338
3131 25-228 NA 1A
30734 3-1900 45
431 0.16 - 4.8 01-32 ATO08A No
26720 5010 - 38100, NA AT0058
Lead 31/31 0.86-274 NA
20720 1760 - 11600 NA ABO34A No
20/20 201 - 2080 NA A
1/31 0.12 0.02-0.13
28/ 1 356-323 82-9 ABOZBA No
Potassium 13/20 138 - 682 113-473 AT0026-D No
Selenium 1/20 13 0.81-0.77 ABO26A No
220 112-113 104 - 128 ABOSBA
20/20 12.1 -28.0 NA ATOO2A
3131 5.5- 480 NA ATOO1A
Notes:
Shading that the chemk ded 10 p of Tier | 30K refersnce value in the screening risk
evaluation and was retained for evatuation in the refined risk evaluation.
b cPAH in BaP aqui
NA = Not applicable.
Associated Samples:
ABO6A AB208A-AVG ATO04A
ABOR7A ABZOBA-D ATO04B
ABO2BA AB219A ATOOSA
ABO9A AB220A ATO06A
ABO30A AB221A ATO006B
ABOIIA AB224A
ABO3A AB226B SA3-SCS-40-AVG
ABO33IB AB227A SA3-8CS5-40-D
ABGI4A AB227A-AVG 8A3-SCS-42
ABO38A AB227A-D SA4-SCS-43
AB203A AB228A SA4-SCS44
AB2038 . AB229A SA5-SCS-023
AB204A AB243A SA5-SCS-024
AB204A-AVG ' AB2438 SAS5-SCS-024-AVG
AB204A-D ATOO1A SA5-SCS-024-D
AB204B ATO02A SAS5-5CS-025
AB205A AT0028 SA8-SCS-21
AB206A AT002B-AVG SA8-SCS-22
AB2068B AT002B-D $820-SCS-037
AB207A ATOO3A SB20-SCS-038

AB208A AT0038

TABLE 2-19

SUMMARY OF SOIL ANALYTICAL RESULTS
SUB AREA E - SURFACE SOWL (0 TO 8 FEET)
NIROP FRIDLEY, MINNESOTA

PAGE 10F 2
Frequency Aange Range Location Retalned
of of of of for Purther
Chemical Detaction Deatection Non Detects Maximum Evalustion?
Vi
1,2-Olctiorosthene 7 [ 11-63 "EBOOAA__ No
Acetone 7 120 084 EBOO4A _ No
Tetrachiorosthene 2 83
‘strachiorosthens 7 83 —_EB207A No
Trichiorosthens 7 0.7 - 31 TE3 EB203A No
7 56 - 360 300 — EBOGA No
Va 130 - 660 300 EBOO4A
/4 77663 - 41434 300 —_EBOOIA
V4 480 - 3300 300 —__EBOGAA
8) V4 _ 480 - 2900 390 A No
EZ B10- 390 No
¥ 300 - 2000 300 A
4 340 - 2000 300 A No
V4 82260 390 No
T 530 - 3400 300 A No
Dibenzoturan 24 50 - 180 370 - 390 EBOO4A No
EY 1200 - 7600 390 T
204 130 - 300 370 - 390 A No
1 A 300 - 1800 390 A
4 810 - 3100 00 A
4 71000 - 0800 390 A No
Totsl GPAH V4 2600 - 18800 % A No
‘otad PAH E” 5808 - 37340 Y No
Postickdes |
24 42-710 39-36 % No
7 89 - 700 1
204 500 - 630 39-37 1
A - NA EBOOGA
< 097-338 NA
LY 374-629 NA EBOGIA
/4 23 1-12 —_EDOOAA
[ 26300 - 41900 NA EBOQ1A
44 89-283 NA A
4 136- 178 NA A
v B400 - 10700 NA EBOOAA
4/4 54-202 NA EBOD4A
4 5060 - 15000 NA
44 293 - 367 NA
44 12.4-26.7 NA EBOOAA No
Iz 1090 1000 _EBOG3A No
K 129 - 921 04 EBOO3A__ No
a4 138212 NA EBOO3A
34 379232 NA EBOO4A No




TABLE 2-19

SUMMARY OF SOIL. ANALYTICAL RESULTS
SUB AREA E - SURFACE SOIL (0 TO 5 FEET)
NIROP FRIDLEY, MINNESOTA

TABLE 2-20

OU-2 EXPOSURE POINT CONCENTRATIONS™

TYPICAL INDUSTRIAL WORKERS AND MINOR FREQUENT CONSTRUCTION WORKERS

SUB AREAS A3, M, & E - BSURFACE SOIL (0 TO 8 FEET)

NIROP FRIDLEY, MINNESOTA

PAGE20F 2

Noles:
Shading hat te 10 percant of Tier | sodl reference valus in the scresning risk

and wes in he refined risk evaluation.

cPAH in BaP
NA = Not appliceble.
Associeted Sampiles:
EBOOTA EB208A EB208A
EBOO2A EB207A
EBOO3A EB208A EB210A
EBOO4A EB20BA-AVG EB210A-AVG
EB200A EB208A-0 EB210A-D

Unit
Sub Area A3 Sub Area M Sub
0.012 NA A
0.008 NA A
0.028 0.080 NA
ND A A ]
ND_ NA NA
025 —NA NA
.000 NA_ NA
280 0.504 NA
.010 0.284 NA
1.73 (2) 3,01 415(2)
NA 42 NA
ND ND NA
NA 9.53 NA
5060 (2) 4620 4620 (2)
ND _ 41 NA
Aresnic 4.5 (2] 5.40 35(2)
Barium 168 (2) 98 NA
Cadmium 1.85 (2) NA NA
Chromium 16.6 (2) 128 28.3(2)
204 {2) 642 - 176%
lron 16200 179468 10700
Lead 54.9I2§ NA NA
m:% 1343 %7 3)
0.125 0.081 NA
25.5 (20 NA NA
Vanadium 23.1(2) 18.8 21.2(2)
Notes:
Includes all sampiles coliected from a depth of O to 5 feet.
1 - Exposure point concentrations are the 95 percent UCL unless otherwise noted.
2 - There was an iInsufficient number of samples to caiculate an UCL therefore the maximum

detactad concentration was used as the exposurs point concentration.

ND - identified as a COPC in screening analysis but was not detecied in surface sod.

NA - Not applicable, not a COPC for this exposure unit.




TABLE 201

OL8 EXPOSURT POINT CONCENTRATIONS FOR INDUSTRIAL WORKERS AND MINOR PREQUENT CONSTRUCTION WORKERS

Taposurs
Peint
57
7
28
242 ]
T
X 19|
T »
[T %y 1]
140 14,
-0 e w2
.o 38
'V’W Undehned 20
850 [ Undefined 224
e ~Undeined_ 2268
3800 340
__mo F T
3000 g!!
270
R s ——
18.¢
308 |
— —”ﬁ
RS
)
— 22—
e
(1) 540

TABLE

OU-3 EXPOSUNE POINT CONCENTRATIONS FOR BIDUSTRIAL WORKIERE AND INOR FREQUENT CONSTRUCTION WORKERS .
MIROP FRIDLEY, MINNRSOTA
PAGEROF3

UL (-9 [~ —m Expowurs
[Poramster Units of Average Normel Logmormal w TEST Mormal L Dh o Point
Distributien | Oistribution ﬁ : % mm
il F1] 1 i] 1 ] Undefined | 2
T 1 F 03 20 | g ~| Undefined | 27
) a0 ] [V 9900 ] Undeired 3636 ]
—r— E_ﬁ; .
e BE o ' =
Baken a8 864 201 36.4
o108 T | 0.1% o.g T 5.188
0885 o110 o] o e
MY .

=SS :

h§&§|

o.g
‘g
1.
_ k1
5 —a e = a1
[ =1 08014 07880 189 ) | Undefined_| 189
1 ] Wﬁ 0280 | 0.0800 | 4646 i1 14100 5182
@1 18 9000 [71] 2400 9
ﬁ 0.1 0.037
[+ @" é 1 1 ‘;g 138
M?f ﬁ 0.51 . 1 l:.:
—5i i — —— - —
The Shapiro-Wik W-test (Glbart, 1987) wie used % 1o determine the distriulion of the dalaset.
ua.-unm confidence it on the mean conosnialion.
-'nnu.hw&uummlnw—tu-mmnnhp-mnw-—“—nuh 10 be logr ly
# the W stmtistic 10r & lognonmal distrouion s greater than the W-asst stalistic. ¥ both the W stalistic for the normel are lnes hen he
W-lest staistic then the distbution ls undefined.
z-mmmmumnhammuuuhmw-nmu. ¥ the duia Is iogr
¥ the disbiution is undielined then Tw UCL for & is used for P Hhe UCL e

then the maudmum detecied concsntralion was used as The axposuse point conceniralion.




TABLE 331

OU-3 XPOSUAE POINT CONCENTRATIONS FOR INDUSTIIAL WORKEAS AND MINOR PREQUENT CONSTRUCTION WORKENS

003-$8-007-01 003-88-034-01 Q03-38-071-01 003-88-P11-01-AVQ
003-84-008-01 003-88-034-01 003-88-073-01 003-08-P12-01
003-88-013-01 003-80-038-01 003-88074-01-AVO 88-01-0001-AVD
003-68-018-01-AVO 003-88-03701-AVG 003-88.300-01 $8-02-0001
003-88-018-0% 003-88-038-01 003-88-320-01 $8-02-0204-AVG
003-38-017-01 003-88-038-01 003-08-P01-01 $8-03-0001
003-88-018-01 003-88-048-01-AVG 003-88-POS-01 $8-04-0001
003-88-023-01 -0t 003-88-703-01 $8-08-0001
003-58-028-01 003-88-080-01-AVG 003-68-P04-01 $8-08-0002
003-58-027-01 003-38-004-0% 003-S8-P0B-01
003-58-028-01 003-88-038-01 003-58-P08-01
003-50-029-01 000-88-008-01-AVG 003-38-P07-01

TABLE 331

OU-3 XPOSUAE POINT CONCENTRATIONS FOR INDUSTRIAL WORGERS AND MINOR FREGLENT CONSTRUCTION WORKERS .
MENOP FRIDLEY, MINNBSOTA
PAGR20F)

mw-wu(en.n. 1057) was used 1 io delermine the distribulion of the delesst.
UCL = 85th parcentiie upper confidencs fimit on The mean conosntralion.

1- mm.wnumwnnwuhnmmhmmnm-‘mumh obs y
 the W statisiic for a lognommal distritation is gremier Than the W-iest stalisic. X both the W stalistic for the nonmal a0 loss than the
W-ieat stalistic then the distriution is undefined.

2 - The expasure point conosntralion is the UCL for & nommal distribution ¥ the dala is noimally dletrbuted or the UCL. for s tthedaals
i the distbution is undelinad then the UCL i s s used for e paind e UCL [ ] detacted

then the maimum detscied conosntration was Used as the ExPOSLe Point concenisalion.




TABLE 331
OU-3 EXPOSURE POINT CONCENTRATIONS FOR INDUSTRIAL WORKERS AND MINOA FREQUENT CONSTIUOTION WORKERS

PAGRIOPF)
Froquensy [N Y Masimum Exposure
|Perameter Unite of Ava-p m w TRST Nermal L O Point
Olowribution ) Diswibution | Consemration | (1) 2]
samples were used in the
003-80-030-0Y 003-80-083-01 003-88-P08-01
mu-ou-m -AvVa 003-88-032-0Y 003-88-000-01 003-80-P00-01-AVO
003-88-008-01 003-88-0%3-01 003-88-070-01 003-88-710-01-AVO
003-88-007-01 003-88-034-01 003-88-071-0Y 003-88-P11.01-AVG
003-68-008-01 003-88-036-01 1 003-88-P12-01
003-88-013-01 003-80-036-01 003-88-074-01-AVQ 08-01:0001-AVG
003-88-015-01-AVG 003-88-037-01-AVG 003-88-300-01 1
003-88-016-0) 003-88-038-01 003-88-320-01 88-02-0204-AVQ
003-38-017-0Y 003-98-039-01 003-98-£01-01 88030001
003-88-018-01 003-88-046-01-AVG 003-88-P02-01 88-04-0001
003-38-023-01 003-88-047-01 003-88-P03-01 58-08-0001
003-§8-026-01 003-88-050-01-AVA 003-88-P04-O1 §8-08-0002
003-88-027-01 003-88-084-01 003-88-P08-01
003-§8-028-01 003-88-008-0% 003-58-P08-01
003-88-029-01 003-88-055-01-AVQ 003-89-P07-01
TABLE 2-22

= — 2000 = - Py - = = =
= = o = = = = = - -
= = 18 4 = = = = = =
= - 3500 - - - - = - -
= = 14 ~ - = - - - -
= = 1200 = = = = = = =
- - m - - - - - - -
= [X] [ = = - = ~ =
= = 20 = = - = = =
0.341 (314 0.7 [%: ] 0.40 .50 0.238
Fucranthens = - -~ 18 - - 12 A8 2 ;—l
= = 27 1.9 = = = = = =
= = - 130 = = = = = =
4190 271 ) W ) 620 =
= = —t—T— 33— == O = 50_20 =
Arseric 34 3 (Y] 194 3 3 =~
= = = ) o P =2 T M
- = 53 = - = 43 = = =
[XE) 114 28 1 78 3 =
iran — g’g % z;% 38100 % cltuib ’mw_ 11500 s =
- a1 & 4 = = 16200 =
2230 20700 5080 1 747 =
——T= 5 - T —— - = . — E
Nackel = = ! - = - = = = =
Vanadium = - ﬁ 201 248 = 2 24 = =
Notes:
1-The in surtace and eubsurface soll.

point Is the
- Chemical was not 8 COPC for this sub ana.




PAGE 10F 2
[T Looation
Detected of
Conoentration Maxinsm
56 000-58-058-01_]
)
11 J 000-3B-032-00_|
15000 000-S8-032-03 |
210J | 0035820001 |
26 J 1101
150 0035802802 |
1700 005-SB-0003_|
240 | 003-58-02-03 |
2J 000-SB-054-01 |
14 1 0033505402 |
720 003-SB-032-03
54 J 003-S8-280-01
760 SB-02-0408
1000 | 009-5B-03200 |
1100 1012
7300 003-S8-032-03
. Ao
1000 J
11000 003-5B-032-03 |
650 J 003-SB8-028-01
760 003-5B-017-01
640 005-SB-017-01 _|
3500 003-SB-P03-01
1700 m;:
3600 003-SB-P0S-01_|
Bena _ 80 003-56-P05-01_|
Ber; 1300 003-SB-017-01_|
: 4400 5B8-02-0408
Butyl 3600 J 003-58-032-03
b 530 003-SB-P03-01
IChn 1700 | 003-SB-017-01 |
Di-n-tatyl p 140 SB-02-0408
Di-n-octyl p 84 J 003-S8-030-02
Dibenzo 400 003-S8-017-01
Dibenzoturan 250 J 003-58-017-01
Fluoranthene 5600 003-SB-017<
Fluorene 760 J 003-SB-028-01 _|
deno( 1,2, 3-cd)py 1100 003-SB-PO3-
phthal 2300 J 003-SB-032-03
Pentachiorop 50 J 003-SB-054-02
Phenantivene 5000 003-SBP03-01

TABLE 2-23

OU-3 EXPOSURE POINT CONCENTRATIONS
FOR MAJOR INFREQUENT CONSTRUCTION WORKERS
NIROP FRIDLEY, MINNESOTA

PAGE20F 2
Maximum Locstion
Parameter Detected of
Conoentration Maximum
120J | 003-38-066-03_|

Arocior-10168
Aroclor-1254

H;Lfs' B
|

7830 008-88-037-01-D
344 003-58-017-01
136 003-58-071-01__|
Berium 20 |
0.7J | 01
0.75 | _003958-035-01
46500 | 003-58-0398-03
618 _SB-02.0408 |
Hexavalent Clwomium 6 003-SB-035-01
1.4 003-38-P09-03
1960 | 003-SB-06-01 |
148 SB-07-0408
48400 J 003-58-017-01_|
_733 J 003-68-017-01_ |
20000 J 003-SB-038-03
2480 SB-03-0001
032 J 003-8B-013-02
354 003-SB-095-01
1350 J 003-S8-03502__
1.9 J 003-58-056-01
487 J 003-S8-068-03 |
0.24 J 003-SB-047-01
356J | 00388-058-01-D |
479 ) 003-5B-035-01




TABLE 2-24

OU-2 SUMMARY OF REPINED RISK ANALYSIS
TYPICAL INDUSTRIAL WORKERS AND MINOR PREQUENT CONSTRUCTION WORKERS
SUB ARRAS A3, A4, & | - SURFACE SON. (0 TO 6 PRET)

Sub Area B

NIROP FRIOLEY, MINNESOTA
(Exposurs | “SubAresAs SubArea M
[Typics! Industriel Worker  |HQ < 0.2 HQ < 02

ICR = 6E-8 racn-m-a
Minor Frequent HQ < 0.2 HQ <02
Conastruotion Worker

ICR = 8E-8 |ICR » 1E-8
Notes:

Shading indicates that the estimated risks exceed MPCA acceptable levels (ICRs > 1E-5, HQs > 0.2) for chronic exposures.

TABLE 2-25

SUMMARY OF REFINED RISK ANALYSIS
MAJOR INFREQUENT CONSTRUCTION WORKERS

NIROP FRIDLEY. MINNESOTA

Exposure
Scenario Sub Araa A1 Ares B2 Ares D Area £ Area F Other
Major Infrequent HQ < 1 HQ < 1 HQ < 1 HQ < 1 HQ < 1 HQ < 1
Worker
ICA = 1E-7 JCR»2E-7 |ICR=6E.7 |CR=1E-8 |ICR=3E-7 |]ICA=5EE

Notes:

Screening valuaion is based on the maxmum delectsd concentration of all sod sampies collectad in sach sub area.
Shading inCzates that the eslimated nsks sxcead MPCA acceptable levels (ICRs » 1€-6, HQs > 1) for subchronic exposures.
ICR = IncreTanial cancer risks.

HQ = Hazard Quobent.

1.1-DCA = 1,1-Dichigrogthane.

PCE = Tetrachioroethans.

TCE = Tr-chiorosthene.

1.1.1-TCA » 1.1,1-Trichiorosthane.

cPAHs = Carcinoge:uc PAHS.




TABLE 2-28 TABLE 2-27

OU-2 MAJOR CONTRIBUTORS TO CANCER RISK AND HAZARD INDICES OU-2 MAJOR CONTRIBUTORS TO CANCER RISK AND HAZARD INDICES

TYPICAL INDUSTRIAL WORKERS MINOR FREQUENT CONSTRUCTION WORKERS
NIROP FRIDLEY, MINNESOTA NIROP FRIDLEY, MINNESOTA
Sub Ares A3 - Subsurtace Soll Sub Ares A3 - Subswface Soll
Depth Concantration | Units ICR HQ i Units ICR HQ
etrachiorosthens A 1 - 10 1,200,000 05 0.9 Tetrachioroethens A 1 - 1,200,000 E-M 0.4
1,1,1-Trichioroethane ]}  ATO0RD1 - 2,600,000 NA 1 1,1,1- A 1 - 2,800,000 NA 04
richiorosthens [ ATo00D1 - 120,000 305 | NA [ ABO43D - 3,168 [ 1E05 | NA |
AB043D - 60000 | uohg | 2605 | NA | iron A 8- ¢ 275,000 NA 1
X AT000D? -10 560000 | uwhg | NA 05 AT007C 8- 20,700 NA | 08
llm :: AT007C B - 8 275000 | mokg | NA 1
AT007C 6-8 20,700 NA 0.7
L Sub Aree E - Surface 8ol
Notes: pAl
ICR = incremental cancer risk.
HO = Hazard Quolient.
Notes:
ICR = Incremental cancer risk.
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TABLE 2-29

SUMMARY OF SOL NBK CHARACTERIZATION AND IDENTIFICATION OF COCS FOR OUS
NIROP PRIDLEY, MINNESOTA

Canoer Risk
Reoeptor Calouleted 5]
Mok (1) Risk
4 fost
W 1x1 0.35x 1 - 1 <1 02 <02 -
Mnor 1x10* | 038x10® - 1 <1 02 <02 -
Worleer
0- 12 foet : Shor-tem maximum conoanirelion in aress
conceniralions at Qlocated > 4 feet deep in
""”'"""“";'v"m 1x10° | 21x10¢ Pigks ot iose 1 29 1 135 ls-mmwc.am-a
Conmncto hanixgt chrombum)
Screening Evahmtion
0- 12 oot 1 n
conosnisalions af (ocated > 4 fest deep In
Industrial Worker 1x10* 2x10* Pigks ot loas 1 <1 02 08 East Plaing Shop AOC. Evaiuated as
A chromium|
MW!M (Chromium (located > 4 fest desp In
‘WFW;W 1x10° 18x10* Risks ot loss 1 <1 02 037  |East Plaing Shop AOC. Evalusted a8

. Notes:

1 Values presented are MPCA accsptabie cancer riek levels. USEPA target risk renge e 1 x 10°%10 1 x 107,

2COPCs © riaks arpet risk lovels wers idenéifled as COCs.

3 Vaiues presenied are MPCA acceptable levels. USEPA target noncancer rek ieveie ar & Hezand index of 1 for mulliple contaminants and
& Hazard Quotient of 1 for individual contaminans.




TABLE 90
OF S0, Mg CTRRRATION AND IDENTIMCATION OF COCS POR OUS & O\
', MBINEOOTA

for OUS - Sub Arsse A3, A4, and € (&)

a1 1 PY] [} 4 =02

15210

1510° l aPAH in Bub Ares 02 <02 -

[Canstrucion Worker
|0 - 12 fout dupth: Short-terp exposry

1,1-0CA, PCE, & TCE In Bub Ares AY . Antimony, lron, Manganase.
TCU & cPANS In Bub Area AS .1' I”rn?c&u|‘:&gn

| Construction Worker 1u10¢

Noles:

1- Voluse 00 MPCA rlok lovels. UBIPA larget risk raage o 1 x 10° 10 1 x 10°.
2- COPCs iy ks amoeeding 1erget risk levels were identiied es COCs.

3 - Valuss presenied 818 MPCA ““. UBEPA wrgat Aonomeer Agk jovels am o Haswd indast of 1 for muliple sortaminents end
-nuumenlum--m

4 - Only aub aress [ ] g sk a8 requiring Arther enelysis In the refned risk o
1,1-DCA = 1,1-Diahiorosthans.
PCH = Tetrachiorostane.
TCE = Trichiorosthana.
1,1,1-TCA = 1,11+ Trighioroathans.
d‘m-w’“
TABLE 2-31 ‘
MMWORMWMDMEWMDTOBECWW
FOR THE PROPOSED REMOVAL ACTION

1. State Requirements

[ Operabis unk | ARAR | Comment
Minnesota Department of Public Service
ONE CALL EXCAVATION NOTICE
SYSTEM
1,2,3 Minn. Stat. 216D — Establishment of Notification Center
~ Notice of excavation
- Damage to facilities
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3.0 RESPONSIVENESS SUMMARY

kA | STAKEHOLDER COMMENTS AND LEAD AGENCY RESPONSES

AWM&MWZ(OUZ)NWU&B(M)dNMMM
Ordnance Plant (NIROP) in Fridiey, Minnesota was issued in August 2002, Subsequent 10 this, the Navy
solicited input from the ity on the sek it ive. The Navy set a public comment period
from August 12, 2002 Swough September 12, 2002. This Responsiveness Summary is a concise and
wm-yummmmmmmmmnm
comments. The R 7 S Y was prepared in with guidance in "Community
Reistions in Superind: A Handbook® (EPA/S40/R-92-009, January 1992). This Responsiveness
S Y P the dedsi with info about the views of the comwumity. @t siso
mmnm.summwmmmum
and prova 0 significant comments.

311 Overview

n-nwpuuumuummwmc«m(wc:)uum
m-m.w_mmwmmmz

* Designsting hhe sile 38 an industrial or restricled commercial area.

. umummmsummmmwmm

o Allow no dish of solls b the concrete pit foundations where metal-finishing operations
mmunmwsmpu-wnmemw&m

Tmm-uuumwmuameammmhmummmn
mhMMMBMMnsﬁmww“mmm
of the property. AMMﬂNMMSM“mdMWb
eneure that the remedy is, or will be, prolective of human health and the environment.

312 Backaround on Community involvement

mmmmhnwmtammwammwiz.mm
MMWQ.M.AmmmmumWZZ,MdMFMW
CC-mFm&mhFﬁdcy.Mbwvm on the action. None of
the ived would require a revision o the S d R y

Wop

os0202/P 31 CTO 0003

NIROP Fridiey
Record of Decision
Rm'l:

313

Fdlawhghasmwwydhempmusbwmmnwmdwhgwwbkmw'bd.

1. Comment: MhmwwwdmanﬂmymMmmmmw
when thers were restrictions placed on the land?

Response: Yes. The Josiyn Superfund site in Brooidyn Center, not far from NIROP Fridiey. ft
was a former pole treating plant site.

2. Comment: mmdmmmuouzmouammmam. if that

mbdnnm,mhhbenlowmmbohuﬂuwmwmm-dw?

Response: ThoCRyofFMoywmlde.zonhgwﬂmﬂwalROPFﬂdtthm
govemment sells the property. In that case, h , 20ning authority would not overtide any
MWMMMNhMuIMdLWWWﬂbM
Record of Decision for the site. Spacifically, the propesty will be imited to industriei/restricted
commercial uses unless prior written approval of MPCA Is obtained for other uses. Nole that the
Nmmwmwsmmmmu:umummmummdn
Record of Decision for the site.

3. C nt: The al i presented In the Proposed Plan consist of No Action or Land Use

Controls. Why was there no altemative for excavation or for sol remediation?

Response: The Navy, working with MPCA and EPA, has been proactive with actions at OU2
and OU3. A significant amount of contaminated soll and a number of drums and other containers
that contained kquids were removed previously. Geophysical techniques, and historical records
were used to locate areas with the highest contamination, These removal actions focused on
surface soil (that remaining does not pose a problem for industrial work s) and contaminant
sources that could contribute to groundwater contamination. Therefore, the most ated
uﬂmaﬂmwmmm.mmﬂopdxtaudmlbmm. However,
some contaminated soll remains below 6 feet bgs.

080202/P 3.2 CTO 0003




32

Comment: Have there been any studees regarding natural attenuation? I so, how long would
natural aftenuation take (10 ysars, 100 years, forever) fo reduce all risk?

Response: A piot scale treatability study is in effect at Anoka County Park, esvaluating the use of

d natural atienuation for cor d gr . A similar study is being considersd
for contaminsted groundwater undemeath the main NIROP building. R is unknown how long
these types of actions would take to reduce ail risk.

However, the scope of this proposed plan is kmited to soil. Natural atienustion is not expected to
be an effective option for the NIROP so0dl, basad on the type of contamination.

Comment: Has the option of buming the soils to remove contaminants been looked at?

Response: Yes. in the past, soil has been sent 1o Emie Alsbema for incineraion. Two ways to
remove remaining sod cortamination would be 1) to excavate and incinerate the sodl, or 2) soll

vaniing or injecting vapor in the gr . Both options were but would be technically
and/or economically not feasible.
Comment: Is the ares ining resid . sth the bullding?

Response: There are #wee areas of residual contaminetion. Two aress heve contaminants
about six feet below ground surface. The area undemeath the former piating shop building is the
third ares thel could cause an unacoaptable risk if exposure were 10 ocar. LUCs will be in effect
at all three aress

TECHNICAL AND LEGAL ISSUES

No chnical or legal issues 10 be addressed were identified.

080202P 33 CTO 0003




