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EXECUTIVE SUMMARY

This Remedial Investigation (R'I) Report was prepared for the Naval Industrial Reserve Ordnance Plant in
Fridley, Minnesota (NIROP Fridley) through the U.S. Navy (Navy) Southern Division Naval Facilities
Engineering Command (NAVFAC) under Contract Task Order (CTO) 0002, for the Comprehensive Long-
term Environmental Action Navy (CLEAN lII), Contract Number N62467-94-D-0888. The overall goal of
the environmental investigative work for OU3 at NIROP Fridley is to efficiently characterize environmental
contamination to determine whether there is a risk to human health and the environment and therefore to
(1) to identify all sources of contamination; (2) to identify the extent and magnitude of soil, subsoil, surface
water, and groundwater contamination; (3) to gather all necessary data to support the Feasibility Study
and Risk Assessment, and (4) to .provide. information  and data needed for the selection and

implementation of response actions at the Site.

This Rl for Operable Unit 3 (OU3) is the third Rl for the facility. The Rls for OU1 (groundwater) and OU2
(surface and subsurface soil outside of the outline of the building) were performed earlier. The decision to
combine remedy selection - and investigate the saturates zone beneath the building was made by the
NIROP Partnering Team.

The following narratives give a brief synopsis of the site based on the results of this investigation.
Included in the 'synopsis are a summary of the field investigations, sampling, and analysis; baseline
human health risk assessment, OU2 RI conclusions, and initial screening of possible alternative response

actions.

Although formal Data Quality Objectives (DQOs) were not used in design of the sampling program, the

investigation produced adequate information to evaluate the decision rules identified herein.

NIROP FRIDLEY BASE-WIDE SUMMARY

The NIROP facility (site} is located in the Township of Fridley, in the southern-most tip of Anoka County,
~ Minnesota. The site is currently active and consists of 82.6 acres of government-owned land, of which
approximately 50 acres are paved or covered with buildings. The plant is bordered on the east by the
Burlington Northern rail yard, on the north by various industrial facilities, on the south by United Defense,
LP (UDLP), and on the west by East River Road and the Mississippi River. Located between East River
Road, a four-lane highway, and the Mississippi River (west of the site) is the "Ancka County Regional
Riverfront Park.” The park is a day-use recreational facility on the river's edge, consisting of

approximately 60 acres (RMT, June 1987).

089811/P ES-1 CTO 0003
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GEOLOGY

The OU-3 remedial investigation field event focused on the unconsolidated overburden (Quaternary
deposits) within the boundaries of the NIROP Plant. The unconsolidated overburden exists from the
ground surface down to the top of the Ordovician age bedrock. The overburden ranges from 98.6 to
136.7 feet thick in the vicinity of the NIROP facility. Generally, from ground surface to approximately 45 to
50 feet below ground surface (bgs), the subsurface material is predominantly medium to coarse sand and
fine sand with very few discontinuous clay layers. The thickness of the these discontinuous clay layers in
this interval range from 1 to 17 feet. Below an approximate depth of 50 feet bgs to the top of bedrock (i.e.,
98.6 to 136.7 feet bgs), the presence and thickness of the very fine grained material increases significantly
in the central, west, and southwest portions of the site whereas in the north, east, and southeast portions
of the site this material is very thin or is nonexistent. The thickness of the very fine grained material layers
within this interval in the central, west, and southwest portions of the site range from 1 to 45 feet whereas
in the north, east, and southeast the thickness ranges from 1 to 4 feet. The St. Peter Sandstone is
present as the surficial bedrock in all areas of the site with the exception of the south-central portion of the
site where the Shakopee Dolomite (Prairie du Chien Group) is present. Within the project area the St.
Peter Sandstone ranges in thickness from 17 to 62.4 feet. The top of the St. Peter Sandstone is typically

moderately to highly weathered.

HYDROGEOLOGY

The hydrogeology within the vicinity of the NIROP facility is cbnsistent with the regional hydrogeology
where four aquifers (or aquifer zones) govern groundwater movement through the subsurface. These
aquifers are (from shallow to deep) the shallow Quaternary aquifer zone, the Prairie du Chien/Jordan
aquifer (PCJ), the Franconia/lronton/Galesville (FIG) aquifer, and the Mount Simon/Hinckley/Fond du Lac
- (MHF) aquifer. The Rl was concerned with the hydrogeology of the Quaternary aquifer zone.

The Quaternary aquifer as defined by the University of Minnesota (1979) is referred to here as an aquifer
zone because it consists of two poorly defined aquifers. Each of these two aquifers, namely the shallow
unconfined aquifer which overlies a locally deep'confined (or semi-confined) aquifer, vary significantly in’
thickness and hydraulic connection throughout the site. The shaliow unconfined aquifer ranges in
thickness between 41 and 93 feet, and the deeper confined (or semi-confined) aquifer ranges in thickness
between 19 and 55 feet. The unconfined aquifer has been defined by the installation of shallow wells (S)
in the upper portion of the unconfined aquifer and intermediate wells (1) instalied in the lower portion of the

unconfined aquifer; the deep confined (or semi-confined) aquifer has been defined by deep wells (D). The

089811/P ES-2 CTO 0003
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two aquifer zones are separated by material having a low permeability (often referred to as an aquitard or

confining unit), which varies significantly in thickness and horizontal extent.

The horizontal groundwater flow direction across the facility in the Quaternary aquifer zone is generally
toward the south and southwest and discharges into the Mississippi River (OU3 Work Plan, Brown & Root
Environmental, 1997). The natural groundwater flow direction at the site is altered significantly by the
remedial w'eIIs actively pﬁmping in both aquifers. As expected, due to the cones of depression created by
these actively pumping remedial wells, the horizontal hydraulic gradient is greater in the south and
southwest portions of the site than in the north and northeast where few pumping wells are active. The
horizontal hydraulic gradient was one order of magnitude greater in the south and southwest than in the
north and northeast portions of the site for both the shallow unconfined and the deep confined aquifers.
An average of the gradients for the entire site was 0.00503 and 0.00689 for the shallow unconfined and
the deep confined aquifers, respectively. As expected, wells located in the north and northeast portion of
the site had an upward hydraulic gradient (or upward potential groundwater flow) which ranged from
0.0022 to 0.0096. However, in well clusters in the south and southwest portion of the site, which are
directly affected by the remedial extraction wells, a downward hydfaulic gradient is present that ranged
from 0.0007 to 0.0676.

SUMMARY OF FIELD INVESTIGATIONS

Surface and subsurface Rl activities took place from June 25, 1997 through March 25, 1998. The Rl field

event was divided into two phases, Phase | and Phase I, based on the sample collection technigques.

Phase | involved the collection of surface and subsurface soil samples and shallow groundwater samples.
Phase | activities took place from June 25, 1997 through October 3, 1997. The soil sampling in Phase |
was performed to (1) identify COPCs; (2) determine the concentration and general location of the COPCs;
(3) evaluate the potential human health risk; (4) quantify the potential for migration of the COPC to
groundwater; and (5) identify conditions that are indicative of the presence of free-product source areas.
To achieve this task, a total of 48 soil borings was installed using direct-push techniques (DPT). Each of
these borings were then converted to temporary'groundwater monitoring wells. Background soil samples
were also collected during this investigation phase. - Background samples were collected at 10 locations

using a stainless steel hand auger to supplement background samples collected during the OU2 RI.
Phase Il involved the collection of additional geologic data and installation of permanent monitoring wells

using the ‘Rotosonic drilling methodology, collection of groundwater samples from these newly installed

monitoring wells, aquifer testing, and groundwater level measurements. Phase Il activities took place from

089811/P : ES-3 CTO 0003



NIROP Fridley

OU3 Remedial Investigation
Revision: 2

Date: April 2002

Section: Executive Summary
Page 4 of 20

October 3, 1997 through March 25, 1998. Six new permanent monitoring well clusters were installed.
Each well cluster consisted of three permanent monitoring wells: one shalflow well screened in the upper
portion of the unconfined aquifer, one intermediate well screened in the lower portion of the unconfined

aquifer, and one deep well screened in the upper confined aquifer (totaling 18 wells).

Field activities were conducted during construction activities at the East Plating Shop during April 1995. At
that time the East Plating Shop was being renovated, allowing access to this area for environmental
sampling. The East Plating Shop Soil and Groundwater Investigation included the installation of seven

borings and three temporary wells.

NATURE AND EXTENT OF CONTAMINATION

Prior to establishing the extent of contamination, an evaluation was performed to determine whether there is
any likelihood of significant data gaps or false negatives in the soils and groundwater analytical results. The
evaluation consisted of comparing detection limits for organic and inorganic substances to MPCA State
Reference Values (SRVs) for soil and MPCA Health Risk Limits (HRLs) and Health Risk Values (HRVs) for
groundwater. Additionally the detection limits were also compared to EPA MCLs for groundwater. In most
circumstances, when the detection limits exceeds the established regulatory values, it is a result of analysis
protocol that requires sample dilution in order to obtain usable data. In other cases, the regulatory values are
risk based numbers and the required analytical method can not achieve these values. The resuits of the

evaluation indicate it is not likely that there are significant data gaps resulting from elevated detection limits.
The following items summarize the nature and extent of contamination at NIROP Fridley:

¢ Among the seven categories of AOCs developed in the work plan, no AOC group is more likely than
another to be responsible for releases in OU3 soils. ‘Some COCs that contribute to significant risk are
associated with a small subset of AOCs although the AOC groups do not show an increased potential for

contamination, only about 20 of the 71 AOCs fit neatly into groups.

¢ Several VOCs (primarily chlorinated hydrocarbons, aromatic compounds, and ketones) were detected
in surface (0 to 4 feet bgs), shallow subsurface (4 to 12 feet bgs), and deep subsurface (>12 feet bgs)
soil samples. Relative detection frequencies for VOCs were similar among surface, shallow
subsurface, and deep subsurface soil samples. However, no consistent pattern of concentrations was
evident among the three categories of soil samples. Concentrations of 1,1-dichloroethane and carbon
disulfide were at the same order of magnitude for all three categories of soil samples. The maximum

concentration of 1,1,1-trichlorcethane was detected in a surface soil sample. Maximum
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concentrations of 1,2-dichloroethene (total), ethylbenzene, toluene, and xylenes were detected in
shallow subsurface soil samples. Maximum concentrations of styrene, tetrachloroethene, and TCE
were detected in deep subsurface soil samples. = Maximum concentrations of TCE and
tetrachloroethene in all three categories of soil sampies were detected in samples collected from the
East Plating Shop, indicating the possible presence of a “hot spot” of TCE and tetrachloroethene in
this area. COCs do not seem to indicate wide spread contaminatidn that exceeds risk based

threshoids.

e Several SVOCs, primarily PAHé, were sporadically detected in surface and shallow subsurface soil
samples. With few exceptions, concentrations and detection frequencies of SVOCs in surface soil
samples exceeded those reported for shallow subsurface soil samples. Concentrations of PAHs in
shallow subsurface soil samples ranged from 11 ug/kg to 2,300 pg/kg, while concentrations of PAHs
in surface soil samples ranged from 10 pg/kg to 5,600 ug/kg. AOC 17 showed disproportionate

responsibility for total site PAH contamination.

e Aroclor-1016 and Aroclor-1254 were detected in one and two, surface soil samples respectively, at
concentrations ranging from 150 pg/kg to 290 pg/kg. No other PCBs were detected in any of the soil

samples.

+ All 22 TAL metals and cyanide were detected in surface soil samples, and cyanide and all but two TAL
metals were detected in the shallow subsurface soil samples. Concentrations and detection
frequencies of metals detected in surface and shallow subsurface samples were very similar. A
majority of the metals were frequently detected (i.e., in greater than 90 percent of the samples).
Concentrations of most metals and cyanide exceeded background concentrations in one or more soil
samples. Of the deep subsurface soil samples, only the seven samples collected from the East
Plating Shop were ahalyzed for metals and cyanide. Seventeen metals and cyanide were detected in

the deep soil samples, with concentrations of 13 of these metais and cyanide exceeding background.

e The maximum concentrations of all detected chemicals in soil (0-to 12-feet in depth) were less than
the MPCA SRVs for industrial exposures with the exception of lead in one surface soil sample and-
chromium in one subsurface soil sample. Estimated cumulative excess risks slightly exceed MPCA

target risk levels.

» Based upon the field screening tests and analytical results it is unlikely that NAPLs are present in any

of the subsurface soil sample locations. Although DNAPL was not identified in soils, based on
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groundwater contaminant concentrations, it is apparent that DNAPLs are likely somewhere under the

building.

e Chlorinated hydrocarbons were the primary chemicals detected in groundwater samples. TCE was
detected most frequently and at the greatest concentrations in shallow, intermediate, and deep
groundwater samples. Concentrations of TCE in groundwater samples ranged from 0.6 pg/L to
140,000 pug/k. The ﬁaximum concentration of TCE was detected in a shaliow groundwater sample
collected from monitoring well GW-01, located in the East Plating Shop. Review of the data collected
from the six shallow, six intermediate, and six deep permanent wells, however, indicates that the

greatest VOC concentrations are generally associated with the intermediate wells.

e Concentrations of TCE in shallow and intermediate groundwater samples and 1,2-dichloroethene in
shallow groundwater samples from wells located in the former East Plating Shop exceeded 1 percent

of their solubility limits indicating that potential DNAPL is present in the local vicinity of these wells.

Per the approved Work Plan, some site soil sampling locations were purposely located where impacts
from releases from the sanitary or storm sewers could be observed, if present. There were no significant
findings at these locations. Further, the sewer construction is reported to be vitrified clay pipe, which is
usually expected to leak at joints. Running a camera through the larger diameter NIROP sewers has been
proposed, but based on acceptance of the fact that these sewers typically leaked whether damaged or
not, this exercise has not been completed because there is not much agreement about the value of the

information that would be gained. Currently, no further action is planned regarding the plant sewers.

EVALUATION OF AOC GROUPS

The Field Sampling Plan (FSP) identified NIROP AOCs that could be effectively grouped into seven
specific groups. There would remain several categorized as 'miscellaneous’, and also those placed
'randomly’ to promote more complete coverage of the plan area, but with these exceptions, the seven

groups represented are the following. See Table 2-1 in the FSP for additional information on the grouping.

e (Group1): 1,1,1-TCA/TCE storage, including AOCs 3, 4, 6, 7, and 14.

o (Group 2): Degreasing, including AOCs 8, 16, 18, 23, 39, 47, 58, and 74, plus supplemental points
PO4 and PO8.

e (Group 3): heat treat, including AOC 46.

e (Group 4): Machining, including AOC 30 and70.

e (Group 5): Painting, including AOC 35 and 36.
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e (Group 6): PEPSET storage tank, including AOC 63.
e (Group 7): Plating, including AOC 50 and supplemental point P11.

The following conclusions resulted from the evaluation of AOC groups:
e The selected AOCs for each group do adequately characterize each AOC group.
s The AOC groups do adequately characterize the various plant processes.

e The AOC grouping supports the assumption that the major source are for TCE under the main NIROP

building is in or in the vicinity of the East and- West Plating rooms.

+ The miscellaneous AOCs grouping remains an assortment of processes around the NIROP which are

not easily associated with other AOC groups.

Soil

This evaluation was completed by collecting the soil analytical results for the sampling parameters for
each group identified. The soils sampling parameters were detailed in the FSP, and correspond to the
“‘anticipated contaminants' for each AOC - also described in the FSP. It was anticipated that a statistical
exercise would then be corhpleted for the groups, for example to compare each group's maximum
concentrations and mean concentrations for a contaminant against the facility norms. This would satisfy
the intended goal of identifying groups that were rhore likely to indicate a release to soils, to a maximum
depth of twelve feet. As the data was assembled, it became apparent that the statistical exercise would
not be necessary because of the generally low level of contaminants identified. The soil analytical resuits
for each AOC group are summarized in Table ES-1 and discussed below.

GROUP 1: For Group 1, 1,1,1-TCA/TCE storage, consisting of five sampled AOCs, no chlorinated
solvents or breakdown products were detected in the surrounding soils. However, xylenes and toluene
* were each detected at concentrations of 1 to 2 pg/kg in six of ten samples. This analysis concludes that

soils in the vicinity of Group 1 AOCs do not indicate significant releases.

GROUP 2: Ten Group 2 AOCs were sampled. The maximum concentration of any VOC detected in this
group was at AOC 58, where a duplicate sample was also collected. The analytical results for TCE in zero
to four feet of soil at this location was 490 and 120 ug/kg. The measured concentrations of 1,1,1-TCA

(the only other chlorinated solvent concentration greater than 10 pg/kg) was 56 and 21 pg/kg. At the next
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depth interval, from four to eight feet, the TCE concentration was only 3 ug/kg, and no 1,1,1-TCA was
detected. At AOC 16, TCE was detected at 12 ug/kg at zero to four feet, and was not detected in deeper
soils. For all ten locations, no other chlorinated solvents or breakdown products in excess of 4 ug/kg were
detected. However, at AOC 39, toluene was detected at O to 4 feet at 14 pg/kg, and at 8 to 12 feet at
19 ug/kg.  Xylenes were- detected in the same two intervals at concentrations of 7 and 10 pa/kg,
respectively. No other BTEX parameters were detected in any other Group 2 AOCs at concentrations
above 1 pg/kg. This analysis concludes that soils in the vicinity of Group 2 AOCs do not indicate

significant releases.

GROUP 3: Only one Group 3 AOC was sampled. No PCBs were detected at AOC 46, and no metals
concentrations were out of the normal range (for cadmium, chromium [lll and VI], lead and zinc). There is

no evidence of release at AOC 46.

GROUP 4: Two Group 4 AOCs were sampled. Toluene, xylenes, and TCE were detected at
concentrations from 1 to 7 pg/kg in zero to four foot depth soils. None of these contaminants were

detected in deeper soils, except for toluene at 1 ug/kg at 8 to 12 feet at AOC 30.

Aroclor 1016 was detected at 150 pg/kg at zero to four feet at AOC 30, and was not analyzed in deeper
samples. No PCBs were detected at AOC 70. The PCB contamination at AOC 30 is significant, but
because no PCBs were detected at AOC 70, and because no significant VOC releases were identified,

Group 4 AOCs do not appear to have greater likelihood of releases than other AOCs.

GROUP 5: Two Group 5 AOCs were sampled. With the exception of TCE detected at 36 pg/kg at four to
eight feet at AOC 35, all other chlorinated solvent or breakdown product concentrations were 3ug/kg or
less. Additionally, metals concentrations appear elevated at. 84 pg/kg for trivalent chrome, 6 pg/kg for
hexavalent chrome, 150 pg/kg for lead, and 479 ug/kg for zinc. The chrome concentrations are about the
same at AOC 36, while the lead and zinc concentrations are 70% less at AOC 36. The VOC
concentrations do not appear to signify that these concentrations will be uniformly higher at Group 5 AOC,
however, the metals concentrations for both Group 5 AOCs are elevated and could in_dicate that metals
concentrations may be elevated at painting process AOCs. At AOC 35, the trivalent chrome concentration:

was 84 ug/kg; hexavalent chromium - 6 ug/kg; lead - 15 pg/kg; and zinc - 479 ug/kg.

GROUP 6: Only one Group 6 AOC was sampled. Tetrachloroethene was detected at 18 pug/kg in zero to
four feet of soil, but was not detected in deeper soils. TCE was detected at 4 ug/kg, but was also not
detected in deeper soil. Xylenes and toluene were detected at 1 ug/kg. There is no evidence of large

releases from AOC 63.
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GROUP 7: Toluene was detected at 12 ug/kg in duplicate samples at AOC 50 at zero to four feet. None
was detected in soil samples at four to eight feet. No other chlorinated solvents were detected in any soil
sample from either of the two AOCs sampled. All metals concentrations were within normal ranges. The
Group 7 AOCs results do not indicate that significant releases are more likely from Group 7 AOCs than
other AOC_s.

In summary, the evaluation does not indicate that any AOC group is more likely than another to be
responsible for releases in OU3 soils, with the exception of possibly elevated metals concentrations in the

vicinity of the only two painting process AOCs which were sampled.

Groundwater

This evaluation was completed by collecting the unfiltered groundwater analytical resuits for the sampling
parameters for each group identified. The groundwater sampling parameters were detailed in the FSP,
and correspond to the ‘anticipated contaminants’ for each AOC — also described in the FSP. It was
anticipated that a statistical exercise would then be completed for the groups, for example to compare
each group’s maximum concentrations for a contaminant against the normal concentrations found at the
facility. This would satisfy the intended goal of identifying groups that were more likely to indicate a
release to groundwater. This evaluation was completed in addition to, and parallel with, the soil evaiuation
to provide additional information and to provide a complete analysis of the media in the immediate vicinity
of the AOCs.

GROUP 1: This group consists of five sampled AOCs. The maximum VOC concentration for this
group was detected at AOC13/A0OC14. The analytical result for TCE at this location was 1200 ug/L. The
detected concentrations of TCE at the four other AOCs in this group ranged from 15 Hg/L to 200 pgil..
1,1,1-TCA was’ hot detected at any of the locations in this group. The result of this analysis concludes that
the groundwater in the vicinity of the Group 1 AOCs does not show evidence of a greater potential for

release than the other groups.

GROUP 2: This group consists of eight sampled AOCs and two sampled supplemental points. TCE
was detected in 10 of 11 samples (a duplicate sample was taken at AOC 47 with consistent results). The
detected concentrations ranged from 8.9 ug/L to 1000 pg/L with the maximum concentration detected at
AOC 16. 1,1,1-TCA was detected in 5 of 11 samples with a maximum concentration of 11 pg/L detected
at AOC 58. BTEX parameters were detected at one location (P04) at concentrations of 34, 820, and

750 ug/L. for Toluene, Ethylbenzene, and Xylene respectively. The result of this analysis concludes that
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the groundwater in the vicinity of Group 2 AOCs and supplemental points do not show evidence of

significant release.

GROUP 3: This group consists of one sampled AOC, AOC 46. No parameters were detected at

elevated levels. There is no evidence of release at AOC 46.

GROUP 4: This group consists of two sampled AOCs, AOC 30 and AOC 70. No BTEX parameters
were detected in any of the Group 4 samples. TCE was detected in both samples at concentrations of
3.8 ug/L and 860 ug/L at AOC 30 and AOC 70 respectively. No other chlorinated solvents or breakdown
products were detected at elevated levels in this group. The result of this analysis concludes that the
groundwater in the vicinity of Group 4 AOCs and supplemental points do not show evidence of significant

release.

GROUP 5: This group consists of two sampled AOCs, AOC 35 and AOC 36. TCE was detected in 1
of 2 samples at a concentration of 20 pg/L at AOC 35. No other chlorinated solvents or breakdown
products were detected at these AOCs. No BTEX parameters were detected in this group. Several
metals, such as aluminum, chromium, cobalt, and lead, were detected ét levels that are above the normal
facility concentrations at AOC 36 but were detected at, or below, normal facility concentrations at AOC 35.
Aluminum was detected in both samples at concentrations of 147 ug/L and 6110 pg/L at AOC 35 and
AOC 386, respectively. The concentration detected at AOC 36 is above the normal facility concentrations
and may represent a possible significant release. However, the concentration detected at AOC 35 is
consistent, and slightly below, the detected concentrations at other AOCs. The result of this analysis

concludes that Group 5 AOCs do not have a greater potential for release than the other groups.

GROUP 6: This group consists of one sampled AOC, AOC 63. No significant concentrations of
BTEX or chlorinated solvents were detected at AOC 63. Only 1,1,1-TCA and TCE were detected, each at
0.6 ug/L. There is no evidence of significant release at AOC 63.

GROUP 7: This group consists of one sampled AOC, AOC 50, and one sampled supplemental point,
P11. All metals concentrations were found.to be within the normal ranges for the facility. TCE was
detected at AOC 50 along with it's breakdown product, cis-1,2-DCE, at concentrations of 110 pg/L and
230 pg/L, respectively. These parameters were also detected at the sampled supplemental point, P11, at
concentrations of 930 ug/L (TCE) and 56 ug/L (cis-1,2-DCE). These concentrations are consistent with
the concentrations found in the other groups and, therefore, Group 7 does not appear to have a greater

potential for release than the other groups.
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In summary, the evaluation doesn't indicate that any AOC group is more likely to be responsible for
releases to groundwater. Note that due to relatively shallow groundwater, and certain obstacles to
placement of temporary wells in all locations, it is not surprising that groundwater contamination has

migrated, masking it's point of origin.

HUMAN HEALTH RISK ASSESSMENT

Chemicals of potential concern evaluated in the risk assessment are presented in Table ES-2 for soil and

Table ES-3 for groundwater.

QU3 Soil Risk Assessment:

The human health risk assessment conéidered exposures to industrial workers, major-infrequent
construction workers, and minor-frequent construction workers. Potential exposure pathways for all
receptors included incidental ingestion of soil, dermal contact with soil, and inhalation of fugitive and
volatile compounds. Cancer risks and hazard indices were estimated following MPCA methodology. The

following bullets and Table ES-4 summarize the results of the human health risk assessment for soil:

e Potential Risks to Industrial Workers — The potential health risks for the industrial worker were
estimated by comparing surface soil (0 — 4 feet) concentrations to the MPCA Soil Reference Values
(SRVé). A site-wide upper 95 percentile confidence limit of the mean was used as the exposure point
concentration. An incremental Excess Lifetime Cancer Risk (ELCR) of 0.35 x 10°° was calculated for
industrial workers. The calculated ELCR is below both the U.S. Environmental Protection Agency's
(U.S. EPA) acceptable ELCR range of 1 x 10 to 1 x 10" and MPCA’s acceptable chronic ELCR of 1
x 10°.

The noncancer endpoint specific hazard indices (HI) ranged from 0.001 to 0.053. The noncancer
chemical specific hazard quotients (HQ) ranged from <0.001 to 0.027. The calculated endpoint
specific Hl were below both the U.S. EPA and MPCA acceptable HI of 1 and the chemical specific
HQs were below the MPCA acceptable HQ of 0.2.

Since it is not known if deeper soils will be excavated af a later date, a screening risk evaluation
utilizing the maximum detected concentration in soil within the top 12 feet was conducted. The
screening HI (i.e., chemical specific HQs summed regardless of target endpoint) was below the
acceptable level of 1, but the chemical specific HQ for chromium exceeded the acceptable HQ of 0.2.
The calculated ELCR, 2 x 10°°, was within U.S. EPA’s acceptable ELCR range of 1 x 10*to 1 x 10
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but exceeded the MPCA acceptable ELCR is 1 x 10®°. Carcinogenic PAHs (cPAHSs) (0.8 x 10),
arsenic (0.6 x 10'5) and hexavalent chromium (0.4 x 10'5) were the major contributors to the ELCR. |t
should be noted that the maximum detected concentrations for these three contaminants occurred in
different locations (different horizontally and vertically); arsenic concentrations exceeded background
concentrations in only two percent of the 0 — 12 feet soil samples; and the chromium present was

assumed to be in the more toxic hexavalent form.

e Potential Risks to Major-Infrequent Construction Worker — The potential health risks for the major-
infrequent construction worker were estimated using Excel spreadsheets supplied by the MPCA staff.
The maximum detected concentration in soil within the top 12 feet, regardless of spatial location, was
utilized as the exposure point concentration. An incremental excess lifetime cancer risk (ELCR) of
2.1 x 10® was calculated. The calculated ELCR is within the U.S. EPA’s acceptable ELCR range is
1 x 10* to 1 x 10 and but exceeds the MPCA’s acceptable subchronic ELCR of 1 x 10°. The major
contributors to the ELCR were cPAHs (0.7 x 10'6), arsenic (0.5 x 10®), and hexavalent chromium
(0.9 x 10°).

The calculated noncancer screening HI (summed regardless of target endpoint) was 2.9, which
exceeded both the EPA and MPCA acceptable HI of 1. The major contributors to the cumulative HI
were hexavalent chromium (1.35), arsenic (0.3), copper (0.2) and mercury (0.46). The cumulative HI
was estimated by adding all chemical specific HQs together regardless of target endpoint. The target
endpoint specific Hls do not exceed 1. The noncancer chemical specific hazard quotients (HQ)
ranged from <0.001 to 1.35. Only hexavalent chromium produced a HQ which exceeded the MPCA

acceptable subchronic HQ of 1.

It should be noted that the maximum detected concentrations for the major contributing contaminants
occurred in different locations (different horizontally and vertically), arsenic concentrations exceeded
backgrourid concentrations in only two percent of the 0 — 12 feet soil samples, and chromium was

assumed to be in the more toxic hexavalent form.

s Potential Risks to the Minor-Frequent Construction Workers — The Potential health risks for the minor-
frequent construction worker were estimated using Excel spreadsheets supplied by the MPCA staff. A
site-wide upper 95 percentile confidence limit of the mean concentration within the top four feet of soil
was used as the exposure point concentration. An incremental ELCR of 0.36 x 10" was calculated.
The calculated ELCR is below the U.S. EPA's acceptable ELCR range of 1 x 10 to 1 x 10® and the
MPCA acceptable chronic ELCR of 1 x 10°. The calculated screening noncancer Hi (i.e., summed

regardless of target endpoint) was 0.045. The calculated moncancer chemical specific HQ ranged
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from <0.001 to 0.016. The calculated HI was below both the U.S. EPA and MPCA acceptable HI of 1
and the chemical specific HQs were below the MPCA acceptable HQ of 0.2.

Since it is not known if deeper soit will be excavated at a later date, a screening risk evaluation (i.e.,
methodology is intended to overestimated the potential risk) utilizing the maximum detected
concentration in soil within the top 12 feet was conducted. The screening HI (0.646) and the chemical
specific HQs (<0.001 to 0.37) were below the acceptable HI and HQ values with the exception of
hexavalent chromium. The calculated ELCR, 1.8 x 10, was within U.S. EPA’s acceptable ELCR
range of 1 x 10 to 1 x 10 but exceeded the MPCA acceptable ELCR is 1 x 10™. Carcinogenic PAHs
(cPAHs) (1 x 10®), arsenic (0.6 x 10°) and hexavalent chromium (0.2 x 10°) were the major
contributors to the ELCR. It should be noted that the maximum detected concentrations for these
three contaminants occurred in different locations (different horizontally and vertically). Arsenic
concentrations exceeded background concentrations in only two percent of the 0 — 12 feet solil

samples and the chromium present was assumed to be in the more toxic hexavalent form.

Conclusion for Soil:

Based on the results of the human health risk assessment no Contaminant of Potential Concerns
(COPCs) were retained as Contaminant of Concerns (COCs) in surface soil. In the absence of chemical
speciation information, chromium was retained as a COC in 0 — 12 foot subsurface soil in the Former East

Plating Shop area.

The risk evaluation for the industrial worker indicates that under the industrial land use scenario, there is
not a need for controls to limit exposure of workers to surface soil (O — 4 feet). The risk evaluations for the
activities that involved contact with soils beyond four feet suggest that the need for exposure controls
should be evaluated. The need for institutional controls (e.g., zoning restrictions, deed notifications) to
ensure that future property uses or activities that may result in higher exposures or exposures to different

receptors not occur without proper oversight should also be evaluated.

- The human health risk assessment addressed potential direct contact with contaminated soil within the
top 12 feet. No potential exposures were identified for soil at depths beyond 12 feet, therefore no risks
were calculated for potential exposures to soil greater then 12 feet bgs. Concentrations of all chemicals in
soil samples collected at depths beyond 12 feet were less than MPCA SRVs for industrial exposures with
the exception of TCE in one soil sample (SB-07, 12 to 16 feet) collected at the former East Plating Shop.
The boring logs suggest that this sampie was collected from within the saturated zone, consequently this

sample may be more representative of groundwater contamination than soil contamination.
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QU-3 Ground Water Risk Assessment:

On-site ground water is not currently used as a potable water éupply at NIROP Fridley. It may not be used
in the future because a public water supply is available. Contaminated on-site ground water is a potential
source of contamination for surface water in the Mississippi River. A screening evaluation of groundwater
was performed following methodology and the Excel spreadsheet (DW1097.xls) suppliéd by MPCA staff.

The following bullets summarize the results of the groundwater screening evaluation:

e Upper Portion of the Unconfined Aquifer — TCE, tetrachloroethene, 1,1-dichloroethane,
1,2-dichloroethane, 1,1-dichloroethene, cis-1,2-dichloroethene, trans-1,2-dichloroethene,
dichloromethane, 4-methylphenol, ethylbenzene, 1,1,1-trichloroethane, vinyl chloride, aluminum,
beryllium, chromium, cobalt, cyanide, manganese, iron, selenium, thallium, and vanadium were
present at cohcentrations exceeding screening levels and therefore were retained as COCs for the

upper portion of the unconfined aquifer ( see Table ES-5).

e Lower Portion of the Unconfined Aquifer — TCE, 1,1-dichloroethene, cis-1, 2-dichloroethene, vinyl
chloride, aluminum, manganese, and iron were present at concentrations exceeding screening levels

and therefore were retained as COCs for the lower portion of the unconfined aguifer (see Table ES-5).

o Deep Aquifer — Tetrachloroethene, TCE, and iron were present at concentrations exceeding screening
levels and therefore were retained as COCs for tHe deep aquifer (see Table ES-5). Vinyl chloride will
be retained as a COC for groundwater in the deep aquifer since it is a breakdown product of TCE and
PCE and the detection limit of 0.3ug/l exceed the MPCA HRL of 0.2ug/l, although it should be noted
that the reported detection limit for vinyl chloride is less than the EPA MCL of 2ug/l.

The cancer risk estimate presented for the typical industrial worker exposed to surface soil in the risk
assessment was 3.5 x 106, All hazard indices for each target endpoint were below the EPA and MPCA
acceptable level of 1.0 and all individual hazard quotients were below the MPCA acceptable level of 0.2
Consequently, the need for access restrictions, zoning restrictions, and deed notifications to proteCt this,

receptor will not be evaluated.

The following decision rules were developed regarding the potential human health risks for a construction

worker hypothetically exposed to surface soils:
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e If the cumulative incremental cancer risk determined for a construction worker (either the major-
infrequent construction worker or minor-frequent construction worker) exceeds 1 x 10° for an
exposure unit or area of concern, then evaluate the need for and the feasibility of implementing

appropriate remedies.

o f the.cumulative Hazard Index determined for a construction worker (either the fnajor-infrequent
construction worker or minor-frequent construction worker) exceeds 1.0 for an exposure unit or area
of concern, the re-evaluate the cumulative Hazard Index based on toxic endpoint/target organs. if the
cumulative Hazard Index still exceeds 1.0, then evaluate the need for and the feasibility of
implementing appropriate remedies. If the Hazard Quotient for any individual COPC exceeds 0.2,
evaluate the need to include the parameter in the Feasibility Study.

The cancer risk for the major infrequent construction worker was 2.1 x 10%. The cumulative hazard index
developed for this receptor was 2.9. Individual hazard quotients for arsenic (Hi = 0.3), chromium VI
(HI = 1.35), copper (H! = 0.23), and mercury (HI = 0.46) exceeded the MPCA acceptable level of 0.2.
However, as detailed in the risk assessment, a hazard index of greater than 0.2 would be associated with
only one or two of the arsenic, copper, and chromium detections. A hazard index greater than 0.2 would
be associated with 9 mercury samples. (Note: One hundred and thirteen soil samples were analyzed for
metals.) Additionally, the hazard quotient for chromium was developed assuming that chromium was
present in the hexavalent state. However, it should be noted that hexavalent chromium was detected
infrequently (3 of 50 soil samples, only) in surface and subsurface soil. As specified in the decision rule,
an evaluation of the need for and the feasibility of implementing appropriate remedies is recommended

based on the results of the risk evaluation of the major infrequent construction worker.

The cancer risk for the minor frequent construction worker was 3.6 x 106. The cumulative hazard index
was less than 1. All individual hazard quotients were below 0.2. An evaluation of the need for and the
feasibility of implementing appropriate remedies would not be necessary based on the results of the

0-4 feet bgs risk evaluation of the minor frequent construction worker.

Since the area targeted in the OU3 investigation is either under roof or paved, the area is not conducive
for wildlife. Within the OUS investigation area, there are no known grass areas. The area is a fenced,
highly industrialized area. Therefore, the lack of suitable habitat makes it unlikely that terrestrial receptors,

if any, will actually be impacted.
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OU2 RI CONCLUSIONS

The OU2 RI of the soils outside of the buildings and other structures was conducted by BRMT, Inc., of
Madison, Wisconsin in 1993 (R-MT, 1993). In the OU2 R, areas investigated included: Sub-Areas A1, A2,
A3, and A4 located on the northern part of the property, in the general vicinity of the North 40; Sub-Areas
B1 and B2 located in the northeast corner of the property; Area D located on the east side of the property,
north of the tank farm; Sub-Areas E1 and E2 located on the east side of the property, south of the tank
farm; and Sub-Areas F1 and F2 located near the southwest corner of the building.

The conclusions from the QU2 field investigations were as follows:
¢ Soils within Sub-Area A1 have not been impacted by site activities.
o Sub-Areas B1, B2, E1, E2, and F1 have been slightly impacted by site activities.

e Sub-Area A2 has been impacted by site activities because analytical results indicate elevated VOC

concentrations in the shallow soils.

» Investigation results indicate two major areas of concern in Sub-Area A3, which includes the area
around unexcavated anomalies #13 and #14. Elevated concentrations of contaminants, particularly
VOCs, remain in soils in these areas as a result of wastes buried prior to 1983.

e Much of Sub-Area A4 has been impacted by éite activities with the greatest impacts being located at
previously excavated Anomaly #3. Previously excavated Anomalies #3 and #6 and unexcavated

Anomalies #2 and #4 appear to be the major sources of these impacts.

+ Area D is the site of a previously unidentified disposal trench. The reported impacts are considerably
less than those observed in Sub-Areas A2, A3, and A4.

e _Residual hydrocarbon-impacted soils remain in Sub-Area F2.
The conclusions for the OU2 ecological risk assessment were as follows:
* Although constituents are present at the site that are potentially toxic to terrestrial biota, the lack of

suitable habitat and access restrictions makes it unlikely that large numbers of organisms will be
affected. '
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SUPPLEMENTAL REMEDIAL INVESTIGATION INFORMATION REPORT

The Supplemental Remedial Investigation Information Répon, dated September 2001 evaluated
unsaturated soils outside of the buildings and other structures in September of 2001. In this repon, ten
sub areas were evaluated: sub areas A1, A2, A3, and A4 located on the northern part of the property in
the general vicinity of the North 40; sub areas B1 and B2 located in the northeast corner of the property;
sub area D, a previously unidentified disposal trench and former storage area C located n the east side of
the property, north of the tank farm; sub area E located on the east side of the property south of the tank
farm; sub area F located near the southwest corner of the building; and an additional sub area designated
as "Other" located west of sub area A4 and between sub areas A1 and A2 which includes all samples not
located in any of the above listed sub areas.. The locations of the ten sub areas are presented in Figure

2-1 of the Supplemental Remedial Investigation Information Report.

The following builets and Table ES-4 summarize the conclusions from the Supplemental Remedial

Investigation Information Report.

e The results of the screening analysis indicated that HQs and/or ICRs for residential receptors
exceeded MPCA and EPA risk acceptable levels at all sub areas with the exception of the "Other" sub

area. .

e HQs and ICRs for typical industrial workers expoéed to surface soil and subsurface soil were within
MPCA and EPA acceptable risk levels for all sub areas with the exception of subsurface soil at sub
area A3 and surface soil at sub area Ad4. Tetrachloroethane, 1,1,1-trichloroethane, and xylenes in
sample ATO09D1 (8 to 10 feet bgs) and iron and manganese in sample ATO07C (6 to 8 feet bgs) were
the major c_ontributo'rs to the risk for subsurface soil at A3. The ICR for typical industrial workers
exposed to surface soil at sub area A4 slightly exceeded the MPCA acceptabie risk level but was
within EPA's target risk range. Carcinogenic PAHs at boring ABO32A (1 to 3 feet bgs) were the major

contributor to the risk_ in surface soil at sub area A4.

e HQs and ICRs for minor frequent construction workers exposed to surface soil and subsurface soil
were within MPCA and EPA acceptable risk levels for all sub areas with the exception of subsurface
soil at sub area A3, surface soil at sub area A4, and surface soil at sub area E. Carcinogenic PAHs in
sample AB043D (8 to 10 feet bgs); tetrachloroethene and 1,1 ,1—triéh|oroethane in sample AT009D1 (8
to 10 feet bgs); and iron and manganese in sample ATO07C (6 to 8 feet bgs) were the major

contributors to the risk for subsurface soil at sub area A3. The ICRs for minor frequent construction
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workers exposed to surface soil at sub areas A4 and E slightly exceed the MPCA acceptable risk
level, although the ICRs were was within EPA's target risk range. Carcinogenic PAHs at sampling
location ABO32A (1 to 3 feet bgs) in sub area A4 and EB0O04 A (1 to 3 feet bgs) in sub area E were the

major contributors to the ICR.

e HQs and/or ICRs for major infrequent construction workers exposed to surface soil and subsurface
soil wére 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-dichloroethane, iron, tetrachioroethene,
1,1,1-trichloroethane, trichloroethene, and xylenes were the major contributors to the risk at sub area

A3. Carcinogenic PAHs and trichloroethene were the major contributors to the risk at sub area A4.

e Based on the results of the risk assessment, sub areas A1, A2, B1, B2, D, F, and "Other" are not a

concern under industrial/restricted commercial use.

¢ In sub area A3 contamination in the vicinity of sample locations AT009, AT007, and AB042 at depths
of approximately 6 to 10 feet bgs were mainly responsible for exceedances of the acceptable risk
levels. These sample locations are located in the vicinity of where the drum removal occurred during

the OUZ2 field investigation and where a decontamination pad exists.

e In sub area A4 contamination in the vicinity of sample locations AB032 and AT0OO1 at depths of less
than 3 feet bgs and AT004 at depths of 3 to 5 feet were mainly responsible for exceedances of the

acceptable risk levels.

e In sub area E contamination in the vicinity of sample location EB004 at a depth of 1 to 3 feet bgs was

mainly responsible for exceedances of the acceptable risk levels.

e Based on the bulleted results above residual contamination in sub areas A1, A2, B1, B2, D, F and
"Other" are not of concern if the land use is limited to industrial/restricted commercial use. In the
remaining sub areas (i.e., A3, A4 and E) localized areas of contamination (i.e., hot spots) result in

potential risk levels that exceed levels of concern.

e In sub area A3, VOC contamination in the vicinity of sample locations AT0O09 and AB043 at depths of
8-10 feet bgs and iron at ATO07 at depth of 6-8 feet bgs are largely responsible for the risk
exceedances. These sampling locations are located in and near the near where drum removal
occurred and where a decontamination pad exists. Examination of these samples indicates a

localized area with significantly elevated levels of contamination. For example, at AT009 the
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concentrations of 1,1,1-trichloroethane, 1,1-dichloroethane, 2-butanone, tetrachloroethene, toluene,
trichloroethene, and xylenes correspond to ICR 15 times higher than the acceptable target risk level
and hazard indices from approximately 3-14 times the target risk level. The concentrations of these
contaminants at this location are also significantly (11-360 times) higher than the next highest
concentration in sub area A3 suggesting a hot spot of contamination. In addition, the concentrations
of 1,1,1-trichlorosthane, tetrachloroethene, and xylenes exceed the default soil saturation limit
suggesting that free product may be present. Removal of "these sampling data points and
recalculation of the 95 percent UCL mean exposure concentration produces risks within target risk

levels.

In sub area A4, cPAH contamination at AB032 at a depth of 1-3 feet bgs is largely responsible for the
risk exceedance. Examination of this location indicates a localized are with significantly elevated
levels. The concentration of cPAHs (as BaP equivalents) at this location corresponds to risk levels
10-20 times higher than the acceptable target risk level. The concentration is six times higher than
the next highest concentration is sub area A4. Removal of this sampling data point and recalculation

of the 95 percent UCL mean exposure concentration produces risks within target risk levels.

In sub area E the number of sampling data points was insufficient to calculate a 95 percent UCL of the
mean and therefore maximum concentrations were utilized as exposure concentrations in the refined
risk assessment. Carcinogenic PAHs (as BaP equivalents) at sample location EB004 at a depth of 1-
3 feet bgs is largely reépo_nsible for the risk exceedance. The concentration of cPAHs (as BaP
equivalents) corresponds to approximately 1.5 times the target risk and is approximately two times
higher than the next highest concentration in sub area E. Based on the limited data available EB004
does not appear to be a hot spot and the risk level associated with this specific location. slightly

exceeds the target risk.

INITIAL SCREENING OF POSSIBLE ALTERNATIVE RESPONSE ACTIONS

No COCs were identified in surface soil. Unacceptable risks were identified in subsurface soil under the

main NIROP building. For subsurface soil, chromium was retained as a COC. Soil contaminated with

ch.romium at an unacceptable level was found under the former East Plating Shop of the main NIROP

building for the major infrequent construction worker scenario. Chromium exceeds the acceptable (target)

risk number based on the assumption that a chromium is present in the hexavalent form. This

assumption was made because soil samples analyzed for chromium were not speciated.
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Possible remedial action alternatives include the no-action remedial alternative, an institutional control to

restrict subsurface activity, and an engineering control response action combined with institutional

controls.
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TABLE ES-1

EVALUATIONOF AOC GROUPS
NIROP FRIDLEY, MINNESOTA

GROUP OPERATIONS ANTICIPATED CONTAMINANTS| AOC # | SAMPLE KEY MEASURED COMMENT
(FROM WORKPLAN) DEPTH CONTAMINANT
111,1,1-TCA/TCE STORAGE |VOC 3 4-8 ft. |xylenes, 2 ug/kg highest concentration of any chlorinated solvent or BTEX
2|DEGREASING VOC, DRO/GRO 58 0-4 ft. |[tce, 490 ug/kg highest concentration of any chlor. solvent, BTEX, or SVOC -
concentration at 4-8 ft. is only 3 ug/kg

2|DEGREASING VOC, DRO/GRO 39 0-4 ft. |[toluene, 14 ug/kg also, xylenes at 7 ug/kg. No chlorinated solvents detected.
8-12 ft. [toluene, 19 ug/kg also, xylenes at 10 ug/kg. No chlorinated solvents detected.

2|DEGREASING VOC, DRO/GRO 16 0-4 ft. |[tce, 12 ug/kg only chlorinated solvent greater than 10 ug/kg

3|HEAT TREAT METALS, INORGANICS, PCBs 46 no PCBs detected, no metals out of normal range

4|MACHINING VOC, DRO/GRO, PCBs 30 0-4 ft. |aroclor 1016, 150ug/kg |only PCB detect. No chlor solv, BTEX, or SVOC > 10 ug/kg

5[PAINTING METALS, VOC 35 0-4 ft. |metals chrome IlI/VI: 84/6 ug/kg, pb = 15 ug/kg, zn = 479 ug/kg
8-12 ft. |[tce, 36 ug/kg only chlorinated solvent greater than 10 ug/kg

6/|PEPSET STORAGE VOC, SVOC 63 0-4 ft. |pce, 18 ug/kg only chlorinated solvent greater than 10 ug/kg

7|PLATING VOC, DRO/GRO, METALS 50 0-4 ft. |toluene, 12 ug/kg only chlorinated solvent greater than 10 ug/kg




CHEMICALS OF POTENTIAL CONCERN (COPCs)

TABLE ES-2

SURFACE AND SUBSURFACE SOIL
NIROP FRIDLEY, MINNESOTA

PAGE 1 OF 2

Chemical

Surface Soil
(0 to 4 Feet)

Subsurface Soil
(4 to 12 Feet)

Subsurface Soil
(>12 Feet)

VOLATILE ORGANIC COMPOU

NDS

1,1,1-Trichloroethane

X

X

1,1,2-Trichloroethane

1,1-Dichloroethane

1,2-Dichloroethene (total)

2-Butanone

2-Hexanone

4-Methyl-2-pentanone

Acetone

XXX XXX

XXX XXX

Benzene

Bromomethane

Carbon Disulfide

x| X

Do Dad Pt Pad P Pt Bad B B Pad B

Chlorobenzene

Chloromethane

Ethylbenzene

Styrene

Tetrachloroethene

Toluene

Trichloroethene

Xylenes, Total

XXX XXX

XXX XX XX XX

SEMIVOLATILE ORGANIC COMPOUND

2-Methylnaphthalene

X| P x| > ||| > [><

4-Chloro-3-methylphenol

XX

4-Methylphenol

Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Bis(2-Ethylhexyl)phthalate

Butylbenzyl Phthalate

Carbazole

Chrysene

Di-n-butyl phthalate

Di-n-octyl phthalate

Dibenzo(a,h)anthracene

Dibenzofuran

Fluoranthene

Fluorene

Indeno(1,2,3-cd)pyrene

Pad Bad Pt Pt Pt Bt B Bt B4 Bt B4 Bl Bl B4 Bl Bad Bad Bad B

Do Pl Bad Pt Bl Pad Bt Bad Bad Bad Pad Pt Bl Pad B Bad Bad B B




CHEMICALS OF POTENTIAL CONCERN (COPCs)

TABLE ES-2

SURFACE AND SUBSURFACE SOIL
NIROP FRIDLEY, MINNESOTA

PAGE 2 OF 2
Chemical Surface Soil Subsurface Soil | Subsurface Soil
(0 to 4 Feet) (4 to 12 Feet) (>12 Feet)
Naphthalene X X
Pentachlorophenol X
Phenanthrene X X
Phenol X X
Pyrene X X
POLYCHLORINATED BIPHENYLS
Aroclor-1016 X
Aroclor-1254 X
INORGANICS
Aluminum X X X
Antimony X
Arsenic X X X
Barium X X X
Beryllium X X X
Cadmium X X
Calcium X X X
Chromium X X X
Cobalt X X X
Copper X X X
Cyanide X X X
Hexavalent Chromium X
Iron X X X
Lead X X X
Manganese X X X
Manganese X X X
Mercury X X
Nickel X X X
Potassium X X X
Selenium X X
Sodium X X X
Thallium X
Vanadium X X X
Zinc X X X
Notes:

In accordance with MPCA guidance any chemical detected in at least one sample is

considered a COPC.

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




CHEMICALS OF POTENTIAL CONCERN (COPCs)

TABLE ES-3

GROUNDWATER
NIROP FRIDLEY, MINNESOTA

PAGE 1 OF 2

Chemical

Groundwater

Shallow

Intermediate
Groundwater

Deep
Groundwater

VOLATILE ORGANIC COMPOU

NDS

1,1,1-Trichloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,2-Dichloroethane

XXX

1,2-Dichloroethene (total)

2-Butanone

Acetone

Benzene

Carbon Disulfide

Chloroform

Chloromethane

cis-1,2-dichloroethene

x| X

Ethylbenzene

XXX

Methylene Chloride

Tetrachloroethene

Toluene

Trans-1,2-dichloroethene

Trichloroethene

XXX X

Vinyl Chloride

Xylenes, Total

XXX XXX

SEMIVOLATILE ORGANIC COMPOUND

2,4-Dimethylphenol

2-Methylnaphthalene

2-Methylphenol

4-Chloro-3-methylphenol

4-Methylphenol

Bis(2-Ethylhexyl)phthalate

Butylbenzyl Phthalate

Di-n-butyl phthalate

Di-n-octyl phthalate

Diethyl Phthalate

Naphthalene

Pentachlorophenol

X[ <[] <] > ><|><| <[> [><[><[ <] @ ><| ><| >< | >< [ ><[><[ <] >< ]| ><| ><| >< | >< [ >< [ <[ ><| ><| ><| ><| ><| < | <

Phenanthrene

Phenol

x

Pyrene




CHEMICALS OF POTENTIAL CONCERN (COPCs)

TABLE ES-3

GROUNDWATER
NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 2
Chemical Shallow Intermediate Deep
Groundwater Groundwater Groundwater
INORGANICS
Aluminum X X X
Antimony
Arsenic X X
Barium X X X
Beryllium X
Calcium X X X
Chromium X X X
Cobalt X
Copper X X
Cyanide X X X
Iron X X X
Lead X X
Manganese X X X
Manganese X X X
Mercury X X
Nickel X X
Potassium X X X
Selenium X
Sodium X X X
Thallium X
Vanadium X X
Zinc X X X
Notes:

In accordance with MPCA guidance any chemical detected in at least one sample is

considered a COPC.

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




TABLE ES-4

SUMMARY OF SOIL RISK CHARACTERIZATION AND IDENTIFICATION OF COCS FOR OU3 & OU2

NIROP FRIDLEY, MINNESOTA

Cancer Risk Noncancer Risk
Receptor Target | Calculated COCs (2) Target | Calculated| Target | Calculated COCs (2)
Risk (1) Risk Hazard Hazard Hazard Hazard
Index (3) Index  |Quotient (3)| Quotient
Baseline Evaluation OU3
0 - 4 feet depth: Chronic exposure to 95% UCL average concentration throughout building
Typical Industrial Worker | 1x10° | 0.35x 10° -- 1 <1 0.2 <0.2 --
Consioton Worker | 1% 10°_| 036x10° - 1 < 02| <oz -
0 - 12 feet depth: Short-term exposure to maximum concentration in localized areas
. Maximum concentrations at different Chromium (located > 4 feet deep in
Major Infrfequent 1x10° locations. Risks at individual locations less 1 1 East Plating Shop AOC. Evaluated
Construction Worker 5 -
than 1 x 10°. as hexavalent chromium)
Screening Evaluation for OU3
0 - 12 feet depth: Chronic exposure to maximum concentrations in localized areas
Maximum concentrations at different Chromium (located > 4 feet deep in
Typical Industrial Worker 1x10° locations. Risks at individual locations less 1 <1 0.2 0.8 East Plating Shop AOC. Evaluated
than 1 x 10°. as hexavalent chromium)

) Maximum concentrations at different Chromium (located > 4 feet deep in
Minor Frequent 1x10° locations. Risks at individual locations less 1 <1 0.2 0.4 East Plating Shop AOC. Evaluated
Construction Worker 5 -

than 1 x 10°. as hexavalent chromium)
Refined Risk Evaluation for OU2 - Sub Areas A3, A4, and E (4)
0 - 5 feet depth: Chronic exposure to 95% UCL average concentration
Typical Industrial Worker 1x10° cPAHSs in Sub Area A4 1 <1 0.2 <0.2 -
g"g:;;ﬁ%f%orker 1x10° cPAHs in Sub Area A4 and E 1 <1 02 <02 -
0 - 12 feet depth: Short-term exposure to maximum concentration in localized areas
Major Infrequent . 1,1-DCA, PCE, & TCE in Sub Area A3, Antimony, Iron, Manganese,
Construction Worker 1x10 TCE & cPAHs in Sub Area A4 ! ! 2-Butanone, PCE, 1,1,1-TCA,

Toluene, & Xylene in Sub Area A3.

Notes:

1 - Values presented are MPCA acceptable cancer risk levels. USEPA target risk range is 1 x 10°to 1 x 10™.
2 - COPCs significantly contributing to calculated risks exceeding target risk levels were identified as COCs.
3 - Values presented are MPCA acceptable levels. USEPA target noncancer risk levels are a Hazard Index of 1 for multiple contaminants and
a Hazard Quotient of 1 for individual contaminants.
4 - Only sub areas identified in the screening risk evaluation as requiring further analysis were evaluated in the refined risk evaluation.

1,1-DCA = 1,1-Dichloroethane.
PCE = Tetrachloroethane.

TCE = Trichloroethene.

1,1,1-TCA = 1,1,1-Trichloroethane.
cPAHSs = Carcinogenic PAHSs.




TABLE ES-5

CHEMICALS OF CONCERN (COCs)

GROUNDWATER

NIROP FRIDLEY, MINNESOTA

Chemical

Shallow

Groundwater

Intermediate
Groundwater

Deep
Groundwater

VOLATILE ORGANIC COMPOU

NDS

1,1,1-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,2-Dichloroethane

cis-1,2-dichloroethene

Ethylbenzene

Methylene Chloride

Tetrachloroethene

Trans-1,2-dichloroethene

Trichloroethene

Vinyl Chloride

XXX

SEMIVOLATILE ORGANIC COMPOUND

[4-Methylphenol

X P x<| > | ><[><[><|><|><|><|><| | >

INORGANICS

Aluminum

Beryllium

Chromium

Cobalt

Cyanide

Iron

Manganese

Selenium

Thallium

Vanadium

XXX XXX XX >

Notes:

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

The chemicals of concern are those chemicals with maximum detected concentrations
which exceed MPCA Health Risk Limits, Health Risk Values, and EPA Maximum

Contaminant Levels.
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1.0 INTRODUCTION

This Remedial Investigation (RI) Report was prepared for Naval Industrial Reserve Ordnance Plant in
Fridley, Minnesota (NIROP Fridiey) through the U.S. Navy (Navy) Southern Division Naval Facilities
Engineering Command (NAVFAC) under Contract Task Order (CTO) 0002, for the Comprehensive Long-
term Environmental Action Navy (CLEAN Ill), Contract Number N62467-94-D-0888. The Rl Feasibility
Study (FS) is a requirement of the Federal Facilities Agreement (FFA), dated March 27, 1991, between
the Minnesota Pollution Control Agency (MPCA), the United States Environmental Protection Agency
(USEPA), and the United States Department of the Navy (Navy). This Rl Report summarizes the
environmental investigations of the Operable Unit 3 (OU3), which comprises the soils beneath the plant
building. The Work Plan that directed the investigation described in this Rl Report fully integrated the
Data Quality Objectives (DQO) process, which focused sampling activities on cleanup objectives to make

the sampling process more efficient. The site location is identified on Figure 1-1, Site Location Map.

1.1 PURPOSE OF THE RI REPORT

The overall goal of the environmental investigative work for OU3 at NIROP Fridley is to efficiently
characterize environmental contamination to determine whether there is a risk to human health and the
environment and therefore to (1) identify all sources of contamination; (2) identify the extent and
magnitude of soil, subsoil, surface water, and ground water contamination; (3) gather all necessary data to
support the FS and Risk Assessment, and (4) provide information and data needed for the selection and

implementation of response actions at the Site.

Southern Division NAVFAC has the responsibility of ensuring that site investigation and restoration
projects are performed efficiently in the most cost-effective and timely manner considering pertinent
constraints such as the need to protect human health and the environment, site closure requirements,
regulatory compliance, and funding limitations. For these reasons, clearly focused site investigations are
required to help improve the efficiency of the investigation and restoration process. Therefore, Southern
Division NAVFAC has developed a policy and approach to improve the efficiency of the site investigation
and restoration process through the appropriate use of new guidance from USEPA (Guidance for the Data
Quality Objectives Process, USEPA, September 1994), use of innovative technologies when warranted
(e.g., direct penetration technology, onsite analyses), and new tools and methods for data analysis (e.g.,
geostatistics, geographic information systems [GIS]). Together, these provided for a more clearly

focused, cost-effective site investigation.
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In addition to the Work Plan, the following scoping documents were prepared and are part of the master

work plan for the environmental investigative work at NIROP Fridley:

e Field Sampling Plan (FSP)
e Quality Assurance Project Plan (QAPP)
» ~ Site Security and Health & Safety Plan (HASP)

The Installation Restoration (IR) Program investigation conducted pursuant to the Work Plan complied
with applicable requirements established under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) as amended by the Community Environmental Response
Facilitation Act (CERFA). Additional guidance for these activities is contained in the USEPA Guidance for
Conducting Remedial Investigations and Feasibility Studies under CERCLA (1988) and the Navy/Marine
Corps Installation Restoration Manual (February 1992).

This Rl for QU3 is the third Rl for the facility. The Rls for OU1 (groundwater) and OU2 (surface and
subsurface soil outside of the outline of the building) were performed eariier. The conclusions of the QU2

Rl Report are also included in the report.

1.2 SITE BACKGROUND

1.2.1 Facility Description

NIROP Fridley is located on the southernmost tip of Anoka County, Minnesota. The plant is situated
approximately one-quarter mile east of the Mississippi River and less than 1 mile south of Interstate 694
(Figure 1-1).

The site is currently active and consists of 80.35 acres of government-owned land, of which approximately
50 acres are paved or covered with buildings. The plant is bordered on the east by the Burlington
Northern rail yard, on the north by various industrial facilities, on the south by United Defense Limited
Partnership (UDLP) property, and on the west by East River Road. The 46 acre area adjacent to the
southern border of the site is owned by UDLP, the NIROP (government-owned contractor operated)
(GOCO) operator, and is designated USEPA Superfund Site Number 17 on Update 6 of the National
Priorities List (NPL) (RMT, Jﬁly 1988). The area encompassed within a 3-mile radius of the NIROP site
includes parts of Minneapolis/St. Paul, New Brighton, St. Anthony, and most of Fridley and Brooklyn

Center.
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1.2.2 Facility History

NIROP Fridley dates back to 1940 when Northern Pump Company negotiated with the Navy for the
construction of a new manufacturing plant on approximately 80.35 acres of land situated in the northern
portion of the Minneapolis-St. Paul metropolitan area (Envirodyne, June 1983). Northern Pump had been
under contract to the Navy throughout the 1930s. These defense contracts eventually reached a level
where Northern Pump’s existing plant in Minneapolis was inadequate. When Northern Pump received a
contract from the Navy to produce 100 five-inch gun mounts, a move to a new manufacturing plant was

needed (Envirodyne, June 1983).

The arrangement to construct the new plant was unique in that the plant was partially owned by the
government and partially by Northern Pump Company. NIROP Fridley was the GOCO facility. The site
chosen for the ptant was a cornfield just north of the Minneapolis city limits, within the City of Fridley. The
new plant was completed in just 60 days with machinery, office equipment, and records moved intact by
flat car from the old plant. By January 1941, the plant was in full production (Envirodyne, June 1983). The

general layout of the site is shown on Figure 1-2.

In June of 1942, Northern Pump Company established Northern Ordnance, Incorporated, as an operating
subsidiary to conduct the government portion of Northern Pump’s business. Thereafter, the facility was
often referred to as Northern Ordnance, Inc., and later as Northern Ordnance Division (NOD) (Envirodyne,
June 1983).

On January 31, 1964, Northern Ordnance was acquired from Northern Pump Company by FMC
Corporation (FMC). Northern Ordnance was assigned divisional status within FMC’s Ordnance Group
(Envirodyne, June 1983). In 1994, FMC Corporation and Harsco Corporation formed UDLP, and the

Armament Systems Division of UDLP currently operates the facility.

Production at the NIROP facility began in January 1941. During World War I, the plant was operated in
two 12-hour shifts, 365 days a year, to produce gun mounts. A production level of about 150 single gun
mounts and 20 twin gun mounts per month was eventually reached. During the height of the war, 11,400
people were employed at the plant. By the end of the war, more than 6,000 gun mounts had been
produced, and the plant received awards annually from 1941 through 1946 from the Navy for meritorious

production (Ehvirodyne, June 1983).

Following the end of the war, production of gun mounts dropped substantially, and the workforce at the

plant was reduced to its pre-war level of less than 1,000 employees. The plant undertook various
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overhaul projects for the Navy and designed a new, dual-purpose, 5-inch, 54-caliber, singie gun mount,
the Mark 42. This was one of the first fully automated gun mounts in the world. Production of the Mark 42
commenced in 1948 and was the major production activity at the plant for the next 10 years (Envirodyne,
June 1983).

During the 1950s, the Navy had demand for new and advanced missile launching systems. Northern
Ordnance responded to this need by producing the first automatic guided missile launching system in the
world in 1956, the Mark 4. Other missile launching systems the Mark 7, Mark 10, Mark 13, Mark 22 and
Mark 26 were also produced at the plant. These were all highly reliable shipboard systems designed to
store, transfer, warm up, position, and launch the missiies. All of these systems were designed for the
"3-T Missiles”: Talos, Terrier, and Tarter (Envirodyne, June 1983). During this same period, a series of
torpedo launching tubes, the Mark 23, Mark 24, and Mark 25, were produced at the plant (Envirodyne,
June 1983).

After FMC Corporation’s takeover of Northern Ordnance in 1964, the plant continued to produce gun
mounts and advanced missile launching systems. However, there was a shift toward smaller, lighter
systems. The plant produced a 5-inch, 54-caliber gun mount, the Mark 45, which was the smallest and
lightest 5-inch gun mount in the world. This gun mount was used on the Navy's latest cruisers and
destroyers. The Mark 75, which was a fast firing 76-millimeter, 62-caliber gun mount, was also produced

at the plant (Envirodyne, June 1983).

The guided missile launching systems that were produced at the plant in the 1970s and 1980s, the
Mark 13, Mark 26, and the Mark 41 Vertical Launching Systems (VLS), were designed for the Navy's
newer, smaller class ships. However, today the mainstay of the Navy’s launching platform is the MK41
VLS.

There were no major functional changes in the industrial operations at NIROP since the plant was
constructed in 1941, although some of the operations were modernized or relocated. The processing,
assembly, and manufacturing operations associated with the facility inciude plating, welding, heat treating,
machining, and foundry. Testing facilities currently at NIROP include an electronics laboratory, a
metallurgical laboratory, hydraulic test bays, and shock/vibration test equipment (Envirodyne, June 1983).

These areas are shown on Figure 1-3.

The plant layout consists of 29 avenues that run west to east and north to south. Broadway is the main

north-south avenue; it is located in the center of the plant. East of Broadway, building columns are
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numbered from 1E to 21E; to the west, columns are numbered 1W to 29W. The Navy-owned portion of

the plant extends from 5th Avenue to the north wall of the main building.

NIROP Fridley has previously stored and disposed of industrial wastes, scrap materials, drummed wastes,
and chemicals at the facility. The following paragraphs discuss the former chemical and waste disposal,

storage, and removal practices.

In 1975, an estimated 150 55-gallon drums of industrial waste were removed from NIROP. Prior to
disposal, such waste material was collected and stored at a central waste storage area located outside
near the northeastern corner of NIROP. The area consisted of a 30-foot by 30-foot asphalt and concrete
pad graded toward the middle, which drained to a dry well that could be pumped if a spill occurred
(Envirodyne, June 1983).

Two trenches were excavated at NIROP for waste disposal purposes in 1972 in the area north of the main
plant building. The trenches were used on a one-time basis. Each trench was approximately 10 feet wide
and 8 to 10 feet deep, with a combined length of 75 to 100 feet. Between 50 and 100 drums containing
wastes were placed into the trenches on their sides, stacked two or three deep, and covered with
excavated soils. The material potentially disposed of in the drums included waste oil, plating sludge,

cleaning solvent, and degreasing solvent (Envirodyne, June 1983).

During the late 1960s or early 1970s, two borrow pits were used on a one-time basis for the disposal of
drummed wastes on the northeast portion of NIROP: one near the railroad gate, the other near the first
railroad switch. Each of the pits was approximately 8 feet deep and irregularly shaped and contained
about 25 barrels containing the same types of wastes as disposed of in the trenches. In addition to the
barrels, the disposal pits contained miscellaneous construction debris, such as metal scraps, lumber, and

concrete (Envirodyne, June 1983).

Through various geophysical and remote sensing techniques, nine areas were selected for excavation
based on their likelihood for containing drummed wastes in the northern portion of the outside property.
These areas were excavated in the fall of 1983 and the spring of 1984. Forty-three excavated drums and
1,200 cubic yards of underlying soil were found to contain volatile organic compounds (VOCs),
polychlorinated biphenyls (PCBs), oil and grease, pesticides, and metal-bearing wastes. The drums and

contaminated soil were disposed of at a USEPA-approved landfill (RMT, Inc., February 1997).

Based on the results of a geophysical investigation conducted in 1995, a total of twenty-three 55-galion

drums and 12 smaller containers were found in the north 40 area. These drums were excavated during a
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removal action conducted in April through June 1996. Eleven drums were determined to be non-
hazardous, 11 drums contained contaminated soil, 1 drum contained hazardous waste, 4 1-gallon
containers were determined to be non-hazardous, and 8 quart-sized containers contained ingredients
such as brake fluid and paint thinner. The non-hazardous containers were disposed of as scrap metal by
the UDLP metal recycling program, and their soil contents were piaced in roll-offs for disposal as Special
Waste [materials containing volatiles but having Toxic Characteristic Leaching Procedure (TCLP) results
below hazardous levels as mandated in 40 CFR 261]. The remaining 13 drums and 8 containers, with
contents, were sampled for disposal and sent to Emelle, Alabama for disposition and subsequent
incineration at Port Arthur, Texas. In addition, approximately 100 cubic yards of soil and debris consisting
of trash, scrap metal, tires, construction and demolition rubble, metal casting waste, equipment parts, and
cast concrete structures were removed and disposed of as non-hazardous waste (Morrison Knudsen

Corp, December 1996, see Appendix H).

During OU-2 sampling in the vicinity of a previously unexcavated area near the North 40, free liquids were
encountered which resulted in a removal action. A total of 31 drums were sampled and overpacked in
addition to several other empty and crushed drums which were removed with other debris. Elevated VOC

concentrations were reported at depth.

In conjunction with the late 1991 excavation of contaminated soil from the proposed hazardous materials
building addition at the (NIROP) an estimated 2,992 combined yards of contaminated soil and concrete

were excavated.

Large quantities of sand are consumed in the casting process at NIROP. Foundry core butts contain
mostly sand with minor amounts of metal and resin or binders. Most foundry core butt disposal operations
occurred off Navy property. However, it was reported that core butts were disposed of in the northern
portion of NIROP on a very limited basis. An analysis of the foundry sand, both before and after use, was
performed in November 1978. This analysis did not show any hazardous materials (Envirodyne, June
1983).

In 1972, with the approval of the MPCA, foundry sand was used as one of the fill materials to raise the

elevation of the land west of the site which is now part of the Anoka County Park.
A large storage lot and scrap yard were maintained at the north end of the facility since the plant was built

in the early 1940s. A wide variety of scrap metal pants was found in the yard. Items include old gun

barrels, cranes, machining jigs, and gun mounts (Envirodyne, June 1983).
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In the location of the existing hazardous materials storage building, a metal shavings and milling waste

loading area existed where the wastes were loaded for removal from the plant.

Plating chemical storage, oil/solvent storage, and cyanide storage areas were located on the west end of
the plant on 22nd and 23rd Avenues. Cyanide was stored in this area from 1973 to 1988. Flammable

materials were stored in the oil/solvent storage area until 1991.
Prior to the late 1980s, the plant used five interim storage areas named Storage Areas A through D.
Storage Areas A, B, B’, and D have been closed in accordance with MPCA and USEPA procedures.

Storage Area C is currently undergoing final closure.

1.2.3 Previous Environmental Investigations

The NIROP Fridley site is divided into three Operable Units (OUs): OU1 addresses groundwater; QU2
addresses soil contamination outside the footprint of the building; and OU3 originally addressed only soil
contamination under the footprint of the building. In a letter dated August 30, 1995, the MPCA requested
that OU2 be incorporated into OU3 and that contamination sources [e.g., dense non-aqueous phase
liqguids (DNAPLs)] within the saturated zone be added to OU3. The MPCA believes that the best course of
action for the site is to proceed with a more holistic approach to investigating and remediating the site.
The Navy agreed to this approach. Therefore, OU3 will now include all sources in the unsaturated and

saturated zones for remedy selection.

Previous investigations have identified contaminants of concern (COCs) for OU1 and OU2. COCs
identified for OU1 (groundwater) include trichloroethene (TCE), tetrachloroethene (PCE), and 1,2-
dichloroethene (1,2-DCE) (RMT, Inc., July 1988). COCs identified for OU2 include toluene, carcinogenic
polyaromatic hydrocarbons (cPAHs), ethylbenzene, TCE, PCE, 1,2-DCE, 1,1-dichioroethene (1,1-DCE),
1,1,1-trichloroethane (TCA), and 1,1-dichloroethane (1,1-DCA} (MPCA, January 1995). The following
paragraphs and Table 1-1 are chronological summaries of events that have occurred at the NIROP facility

from 1940 to the present.
In September 1980, Navy officials implemented the nationwide Navy Assessment and Control of
Installation Pollutants (NACIP) program to identify and control environmental contamination from past

waste management and disposal practices (USEPA, March 1991).

In March 1981, an anonymous telephone call to the MPCA led to the discovery of CERCLA hazardous
_substance TCE in the three NIROP Fridley water supply wells finished in the Prairie du Chien/Jordan
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Dolomite aquifer. These onsite water supply wells were shut down on April 24, 1981. The groundwater
flows west/southwest from NIROP Fridley, and then enters the Mississippi River. Sampling at the City of
Minneapolis Mississippi River water intake plant also revealed measurable concentrations of TCE. The
city of Minneapolis draws its municipal water from the Mississippi River approximately 2,000 feet
downstream from the NIROP site (USEPA, March 1991).

The Navy Energy and Environmental Support Activity (NEESA) initiated the Initial Assessment Study (IAS)
in June 1983. The IAS report (Envirodyne, June 1983) determined that drummed wastes had occasionally
been buried in trenches or pits 8 to 10 feet below the surface on site in the northern portion of NIROP
Fridley and that the area beneath NIROP Fridley production building might be contributing to groundwater
contamination. The exact site location of the buried wastes was not recorded. As a result of the 1AS
recommendations, the Navy contracted with the U.S. Army Corps of Engineers (USACE), Omaha District,
to continue investigations (USEPA, March 1991).

The cleanup activities involved excavation of nine areas that contained 43 drums and 1,200 cubic yards of
underlying soils. The 43 drums and 1,200 cubic yards of underlying soils were found to contain volatile
organic compounds (VOCs), PCBs, oil and grease, pesticides, and metal-bearing wastes. The excavated
materials were disposed of at a USEPA-approved landfill (USEPA, March 1991).

Four phases of groundwater monitoring well installation were initiated in June 1983. The network consists
of 53 monitoring wells. Shaliow, intermediate, and deep monitoring wells were instalied in the
unconsolidated aquifer underlying NIROP Fridley. Monitoring wells were also installed in the Prairie du
Chien/Jordan Dolomite aquifer, which underlies the unconsolidated aquifer under NIROP Fridley. The
objective of the monitoring well network is to determine the physical and chemical characteristics of the
unconsolidated and Prairie du Chien/Jordan Dolomite aquifers underlying NIROP and adjacent areas
(USEPA, March 1991).

The OU1 Remedial Investigation Report (RMT, June 1987) was issued in June 1987 in partial fulfillment of
an MPCA Request for Response Action issued to the Navy in May 1984. The purpose of the report was to
use existing information to evaluate the impacts of past disposal practices on subsoils and groundwater.
The report included evaluations of the eight sampling rounds and the no-action alternative. Results of the
RI confirmed earlier findings that groundwater was contaminated with VOCs (primarily TCE) and that

groundwater flow was primarily to the southwest toward the Mississippi River.

To address the need for further information defining the nature and extent of contamination, the Navy

issued a Conceptual Work Plan for Additional Investigations in June 1987. Implementation of the
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Conceptual Work Plan was completed between November 1987 and March 1988. The work consisted of
installing and sampling of 16 new groundwater monitoring wells, testing soil pore gas, installing two
shallow aquifer pumping wells, and sampling two storm sewers. The results of these investigations were
included in the addendum to the Rl Report issued for groundwater (OU1) in July 1988 (USEPA,
March 1991).

RMT conducted a soil pore gas survey at the site to screen and identify areas of potential VOC
contaminated soil that might be contributing to groundwater contamination. The results were included in
the A-E Quality Control Summary Report for the Soil Gas Survey (RMT, February 1988) and concluded
that the following three contiguous areas had the greatest concentrations in the pore space of the near-

surface soils:

e Former disposal trench
» Permanent decontamination pad

e New water main trench area

The OU1 Feasibility Study (FS) Report (RMT, July 1988) was issued in July 1988. Based on the initial
screening of alternatives, three remedial alternatives were recommended for detailed evaluations and
comparison. These alternatives consisted of two source-control alternatives and an alternative

addressing management of contaminant migration (USEPA, March 1991).

In August 1988, an Addendum to the Feasibility Report (RMT, August 1988) for OU1 was issued. This
report accounted for the changes found in the Addendum to the Rl Report and recommended a pumping

and treating remedial action that was to be implemented in two phases (USEPA, March 1991).

On February 8, 1989, the Navy held the initial Technical Review Committee (TRC) meeting at NIROP
Fridley. TRC membership included the following: USEPA, MPCA, U.S. Navy, Corps of Engineers, Anoka
County (Minnesota), City of Fridley, FMC Corp., Metropolitan Waste Control Commission, Minnesota
Department of Natural’ Resources, and RMT, Inc. The committee periodically met at NIROP Fridley to
review progress of the RI/FS and Remedial Design/Remedial Action (RD/RA) (USEPA, March 1991).

Hazardous Waste Storage Area C, located on NIROP Fridley, was used for hazardous waste storage and
was addressed by FMC Corporation, a Navy contractor. Soils in the storage area were remediated under
the hazardous waste permit that was issued to FMC Corporation and the Navy pursuant to Minnesota
Rules Ch. 7045. The closure plan and schedule in the permit required the removal and disposal of

contaminated soit beneath the storage area. During April 1989, approximately 317 tons of contaminated
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soil and debris were excavated and disposed of from Hazardous Waste Storage Area C. No soils outside

the perimeter of Hazardous Waste Storage Area C were removed.

The Navy held a public information meeting to discuss the preferred alternative for groundwater
remediation on May 22, 1989 (USEPA, March 1991).

On July 14, 1989, NIROP Fridley was proposed for placement on the National Priorities List (54 Fed.
Reg. 29820, July 14, 1989) (USEPA, March 1991).

On July 31, 1989, the U.S. Navy established a Public Information Repository for documents relating to
NIROP Fridley. The repository was initially located at the Anoka County Branch Library, 410 N.E.
Mississippi Street, Fridiey, Minnesota. The Transcript of Proceedings from the Public Forum held on May
22, 1989 was placed in the Information Repository at the Anoka County Branch Library, Fridley, Minnesota
(USEPA, March 1991). The entire Public Information Repository is now maintained at NIROP.

On November 21, 1989, NIROP Fridley was placed on the National Priorities List (USEPA, March 1991)
after receiving an HRS score of 28.5 or greater. Initial discovery/notification documented a release of
VOCs into the groundwater beneath NIROP (USEPA, March 1991).

On May 1, 1990, the Proposed Plan for groundwater remediation was made available to the public by
placing a copy of the Proposed Plan in the Public Information Repository. Prior to and on May 1, 1990,
notice of the commencement of a period of public comment was provided by publication of a notice in
local newspapers. Members of the public were notified that they had a period of 30 days in which they
could provide oral or written comments to the USEPA or Navy concerning the Proposed Plan. A public
meeting was held on May 9, 1990, in Fridiey, Minnesota, during which representatives of the Navy,
USEPA, and MPCA answered questions and solicited both written and oral comments from members of
the public. The public comment period continued until May 30, 1990 (USEPA, March 1991).

A CERCLA ROD (USEPA, June 1986) was signed for OU1, groundwater remediation at NIROP, on
September 28, 1990. The U.S. Navy entered into an FFA with the USEPA, the Navy, and the MPCA in
March 1991.

On April 16, 1995, the first NIROP Fridley Restoration Advisory Board (RAB) meeting was held. The RAB
was the expansion of the TRC with the addition of community members. The mission of the RAB is to
establish and maintain a forum for the exchange of information, in an open and constructive atmosphere,

concerning restoration activities at NIROP Fridley and to provide advice/comment on such activities.
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Initial investigative activities related to environmental issues at NIROP Fridley began in 1981. After an
initial assessment and focused drum removal action, the site issues were divided into three operable units
(OUs). OU1 addressed the groundwater beneath the site. The OU1 Remedial Investigation/Feasibility
Study (RI/FS) and Record of Decision (ROD) are complete, and implementation of the selected remedy is
under way. The selected remedy includes installation and operation of groundwater containment and

recovery wells, with a two-phased plan for disposal of the groundwater from the well system.

Under Phase |, the contaminated groundwater from the containment and recovery well system was
discharged directly to the existing sanitary sewer system for treatment at the local wastewater treatment
facility. Under Phase Il, design and construction for a groundwater treatment system has been completed

to permit discharge of treated groundwater to the Mississippi River via an NPDES storm sewer discharge.

A groundwater extraction (and containment) system has been constructed based on design documents
approved by the USEPA Region V and the MPCA. A pumping capacity test was performed during
construction at each of the four extraction wells and included groundwater sampling and analysis. The
results indicated that groundwater pretreatment was required prior to discharge to the sanitary sewer {o
meet discharge limits. Therefore, a pretreatment system was also constructed at NIROP as part of the

original facilities, for use during the interim Phase | discharge to the sanitary sewer.

The groundwater extraction system and pretreatment facilities began operating in September 1992.
During the first 90 days of recovery system operation, data were collected to determine whether hydraulic
containment of contaminated groundwater from the site was achieved. This determination was
summarized in a document that was sent to the USEPA and MPCA in December 1992 (RMT, December
1992) for review and approval. In that document, it is concluded that one or more additional groundwater
extraction wells would be needed to achieve effective hydraulic containment. A work plan for upgrading
the original groundwater extraction system was prepared (RMT, January 1995) and approved by the
USEPA and the MPCA. As provided in that Work Plan, two additional extraction wells were constructed
and were placed into operation in June 1995. The combined groundwater extraction system, consisting of

six extraction wells, is currently in operation.

The concentrations of TCE and other VOCs in the combined discharge from the extraction wells have
decreased significantly since startup of the system in 1992. The concentrations decreased to levels
where pretreatment of the groundwater was not necessary to comply with the Metropolitan Council
Environmental Service (MCES) discharge permit limits. With the approval of the MCES, the pretreatment

system was shut down in March 1995. The combined flow from the extraction well system was
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discharged directly to the sanitary sewer without pretreatment from March 1995 (RMT, April 1996) until

completion of Phase Il in November 1998.

As specified in the FFA (USEPA, March 1991), an Annual Monitoring Report was submitted by the Navy to
the USEPA and the MPCA in October 1995 (RMT, October 1995) to satisfy the requirement that an
annual evaluation of the effectiveness of the groundwater extraction system be performed. The upgraded
extraction well system flow rate is high enough to substantially improve the capture zone coverage over
the pre-upgrade conditions, although the combined flowrate from the six wells is slightly less than the
target flowrate (660 gpm) (RMT, October 1995). It was recommended that efforts be made to achieve
sustainable pumping rates that total approximately 660 gpm so that the extraction well system will
continue to effectively control the contaminant plume. The MPCA suspended review of the report pending
receipt of particle tracking modeling output figures. The results of particle tracking are key to determining
capture effectiveness. The Navy is required by the MPCA to modify the Evaluation of Groundwater
Containment System Effectiveness Report (RMT, October 1995) to adequately indicate the capture
effectiveness of the groundwater system and accurately locate the capture boundary. Determining

capture effectiveness is a prerequisite to starting the Phase Il design phase.

An Annual Monitoring Report for 1995 Groundwater Extraction and Pretreatment System (RMT, Inc., April
1996) was submitted to the USEPA and MPCA in April 1996, as specified in the FFA, to fulfill the
requirements for submittal of data and information describing operation, maintenance, and monitoring of
the groundwater extraction and pretreatment system from startup (September 1992) through 1995.
Additional Annual Monitoring Reports have been issued each year since. '

QU2 address the unsaturated soils outside of the building footprint area. The OU2 Rl has been
completed. A Draft FS for OU2 was submitted to the USEPA and MPCA for review (RMT, 1995). It was
agreed that OU2 would be combined with OU3 and, therefore, the OU2 FS was finalized, but remedy

selection was postponed until the OU3 evaluation was complete.

The final operable unit, OU3, has been defined to address sources in the unsaturated and saturated
zones at NIROP Fridley. OU3 is the subject of this Rl report.

In August 1995, efforts began to address OU3. Due to the size of the NIROP main building and limited
understanding of past operations that could have released TCE into the environment, a site evaluation
was conducted for OU3, and the Site Evaluation Report (Brown & Root Environmental, September 1995)
presented the findings. The site evaluation consisted of a site visit, records search, and a personnel

interview survey at the NIROP main building. The primary objective of the site evaluation was to identify
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sites that could have been sources of potential TCE releases to the soil beneath the main building. The
Site Evaluation Report (Brown & Root Environmental, September 1995) described and located 59 areas
that were considered potential sources of TCE contamination within specific industrial operations. In
addition, the sanitary and storm sewer systems were considered potential source areas for contamination.
Nine additional potential areas of concern (AOCs 60-68), which were identified during the site evaluation
but not included in the Site Evaluation Report because they were not suspected sources of TCE
contamination, were added later. In addition, the locations of several previously identified AOCs were
modified. An updated list of AOCs, updated AOC locations, and a description of each newly identified
AOC were issued (Brown & Root Environmental, February 1996). The list of AOCs was further modified
(Brown & Root Environmental, January 1997) to include seven additional AOCs (AOCs 69-75).

Ecological Risk Evaluation

Since the area targeted in the OU3 investigatioh is either under roof or paved, the area is not conducive
for wildlife. Within the OU3 investigation area, there are no known grass areas. The area is a fenced,
highly industrialized area. Therefore, the lack of suitable habitat makes it uniikely that terrestrial receptors,

if any, will actually be impacted.

1.24 Areas of Concern at OU3

Hazardous materials were used in the industrial operations within the production areas. One of the most
common hazardous materials used was TCE, which was used as a solvent to degrease parts for various
activities such as welding, etc. TCE was used at NIROP until 1987 when TCA was substituted for TCE as
a solvent for degreasing activities. Spills of TCE have been documented throughout the plant in the 1980s
and are likely to have occurred during the entire period of plant operation. Sumps, pits, and drywells were
included below as potentiai AOCs because these are areas where TCE spills may collect and be

discharged to the soils.

The location of each of the AOCs is shown on Figure 1-4. A description and the basis for designating

each specific industrial operations location as an AOC are included in the following paragraphs.

AOCs 1,2, 4, 6,7, 9 through 14, 24, and 25 - TCA Tanks

AOCs 1, 2, 4, 6, 7, 9 through 14, 24, and 25 are the former locations of TCA tanks. These tanks were
listed on a TCA tank inventory (UDLP, January 1990).
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AOC 3 - Sump in Receiving Area

AOC 3 is a sump located in the shipping and receiving department at 27th Avenue, on the western side of
Column 17W. The sump is located at the end of the truck vestibule, which consisted of a ramp into the
receiving department. It is not known what types of materials were handled in this area. The sump is
approximately 4 feet long by 2 feet wide. The sump receives runoff from the pit ramp and discharges to
the storm sewer (Drawing A-7, 1947). The sump was full of water with a green tint at the time of the
TtNUS visit on August 24, 1995.

AQOCs 5, 8, 19, 22, 31, 56, and 57 - TCA Vapor Degreasers

AOCs 5, 8, 19, 22, 31, 56, and 57 are the locations of vapor degreasers that used TCA. The locations of

these degreasers were obtained from a TCA vapor degreaser inventory list (UDLP, 1990).

AOC 15 - Holding Tanks

AOC 15 is the location of holding tanks around 5th and 6th Avenues at Column 10E that allegedly were
sites of leaks and dumping as described by current employees. It is not known if the tanks were above

ground or underground, what was held in the tanks, or what chemicals were released from the tanks.

AOC 16 - Vapor Degreaser and Sump in Painting Area

AOQC 16 is a former vapor degreaser and sump that were located within a painting area in the assembly
department in the northern portion of the plant (United Defense SWMU Drawing, June 1995). During the
TtNUS Environmental Baseline Survey (EBS) site visit, it was observed that the floor foundation was
noticeably altered at 23rd Avenue between Columns 17W and 18W. The site is currently occupied by two
paint booths. A current employee who works in the area as a painter indicated that the vapor degreaser
was removed around 1983. This employee described that an underground sump below the degreaser
had a capacity of approximately 200 gallons and was active from 1978 to 1983. Current employees

indicated that many leaks of an unknown substance were reported in the current paint shop.

AOC 17 - Wash Rack Sump

AQOC 17 is an active wash rack sump located on 23rd Avenue between Columns 13W and 14W. The site
is currently used as a naphthalene spray booth for equipment. Naphthalene collected in the washrack

discharges through a drain in the concrete floor to an underground sump. A current employee indicated
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that the integrity of the sump was in question and that soil borings were drilled in the area during the
mid-1980s.

AQC 18 - Vapor Degreaser and Sump Pit

AOC 18 is the location of a paint area vapor degreaser pit located on 22nd Avenue between
Columns 13W and 14W. The pit is 9 feet long by 15 feet, 6 inches wide by 5 feet, 9-1/2 inches deep. The
wall and floor of the degreaser pit are 8-inch-thick concrete. A sump located in the southeastern corner of
the degreaser pit is 1 foot square and 3 feet deep (PE 898, 1984).

AOC 21 - Vapor Degreaser and Sump Pit

AOC 21 is the location of a vapor degreaser pit located on 21st Avenue between Columns 3W and 4W.
The pit is 19 feet, 6-inches long by 10 feet wide by 9 feet, 10-1/2 inches deep. The wall and floor of the
degreaser pit are 8-inch-thick concrete. A sump pit located in the northeastern corner of the degreaser pit
is 1 foot square and 3 feet deep (PE 898, 1984).

AOC 23 - Vapor Degreaser and Sump

AOC 23 is the location of a former degreaser on 19th Avenue between Columns 3NE and 3SE. Currently,
it is the location of a non-destructive testing area. Previously, the vapor degreaser sat on timbers at floor
grade with a sump below the ground surface. Discharge gravity drained from the degreaser into the
sump, and the liquid in the sump was pumped through a 55-gallon drum filled with carbon into the sanitary

sewer. The system was in operation from at least 1984 through 1988. The start-up date is unknown.

AQOC 26 - Solvent Booth Pit and Trench

AOC 26 is the location of a solvent booth pit and trench on 18th and 19th Avenues between Columns 4W
and 5W. The trench is 16 feet long and 1 foot deep, with 6 inches of concrete around the bottom and
sides. A 2-inch drain pipe leads from the trench to the pit. The concrete pit is 4 feet long by 2 feet wide
and 3 feet deep (PE 144, 1965). This location is of potential concern because of the possible use of TCE

as a solvent in the area.
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AOC 27 - Sump for Gun Assembly

AOC 27 is the location of a sump in the machine shop on the corner of Avenue and Broadway. A
maintenance employee indicated that the sump was unlined and was used in the 1970s as a plating bath

for gun assembly activities.

AOC 28 - Drywell in Diesel Room

AOC 28 is the location of a drywell in the diesel room located on 17th Avenue. The 3-foot diameter, 5-foot
deep drywell is located on the western side of Column 2W (Drawings C-27 and C-31, 1947).

AQOC 29 - Pit and Drywell in Foundry

AOC 29 is the location of a pit north of 16th Avenue in the foundry at Columns 6E and 7E. A drywell is
located in the pit with a depth of 5 feet, 6 inches below grade. The actual use of the pit is unknown but,
based on drawings, it is probable that it was used as a sand hopper (PE 150, 1965). TCE was used in the
foundry; therefore, possible spills of TCE could have collected and discharged in the drywell.

AOC 30 - Drywell in Machine Shop

AOC 30 is the location of a drywell on 16th Avenue between Columns 12E and 13E. The drywell is 3 feet
deep and located in a pit that is 1 foot, 11-5/8 inches deep and holds a furnace and a multiconductor. The
drywell is 10-inch vitrified clay pipe. A new sanitary sewer line was added to the existing sanitary sewer
line when the pit was constructed. It is unknown if the drywell was constructed to drain into this new
branch of the sanitary sewer (PE 43, 1963).

AQC 32 - Oil/Water Separator Sump

AOC 32 is the jocation of an active oil/water separator sump on the western end of 15th Avenue. |t is
located in a scrap shed that stores machine turnings (brass, steel, etc.) inside hoppers. Some of the
hoppers may have coolant or oil in them. The hoppers are bordered on each side by a floor drain. The
unit receives wastewater from leakage in the hoppers through a floor drain on the eastern side of the
hoppers. A trap inside the sump ensures that the oil remains in the drain and is not pumped out.
Approximately every 9 months, the sump is pumped out. The piping around the separator was removed
approximately 4 years ago. The system was always used for the same function. The oil/water separator

sump has a capacity of approximately 800 gallons. Wastes inside the oil/water separator before 1991
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were pumped into the sanitary sewer. Currently, the unit is pumped manually to a coolant recycling

system.

AQOC 33 - Degreaser Pit in Foundry

AQOC 33 is the location of a degreaser pit in the foundry area. The pit was located on the northern side of
14th Avenue between Columns 7E and 8E. The pit was 7 feet long by 6 feet, 10 inches wide and 3 feet 6
inches deep below grade (PE 150, 1965). The pit was in use until at least 1968 (PE 351, 1968).

AQOC 34 - Sump in Maintenance

AQC 34 is the location of a sump on the northern side of 14th Avenue between Columns 20E and 21E in
the maintenance department. It is known that TCE was used in this area (Envirodyne, 1983). This sump
may have been a collection point for any TCE spills. The sump was located in a sand-blast area and
discharged to a storm sewer to the south (Drawing C-20, 1947).

AOC 35 - Paint Storage, Mixing, and Spray and Drywell

AOC 35 is the location of a paint mixing and storage area located on 13th Avenue between Columns 19E
and 20E. A paint spray area is located between Columns 20 E and 22 E on 13th Avenue. A drywell that
receives runoff from drains located in the paint storage and mixing area is located in the paved court to
the north (Drawing C-20, 1947). The dryweli was 6 feet long by 4 feet wide and 3 feet deep. The drywell
has been filled in with sand and electrical wiring. There are two storm sewers in the vicinity of the drywell.

AOC 36 - Paint Spray Pit

AOC 36 is the location of a paint spray pit on the southern side of 6th Avenue between Columns 21E and
22E (Drawing A-7, 1047). TCE was used to clean parts before they were painted; therefore, there is a
potential that a TCE spill could have occurred in this area and collected in the pit.

AOC 37 - Methanol Sump

AOC 37 is the location of sump at the northeastern corner of 13th Avenue. A maintenance employee

indicated that this unlined sump received methanol through underground lines.
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AOC 38 - Trichioroethene Tank and Distribution System

AQOC 38 is the former location of an 8,800-gallon-capacity above-ground TCE tank between
Columns 31SW and 31NW on 12th Avenue (Envirodyne, 1983). The tank was mounted on an 11-foot
square, 7-5/8-inch thick concrete pad in 1966 (PE 221, 1966). TCE was transported from the tank to

locations within the plating department through underground lines.

AQCs 39, 40 and 41 - Vapor Degreaser Pits

AOCs 39, 40, and 41 are the locations of three vapor degreasers on 11th Avenue in the plating
department. Originally, the plating shop had wooden catwalks and dirt floors without a filtering system. All
the wastewater went through the sanitary sewer system. Prior to 1973, there was only one plating shop,
and it encompassed an area that today consists of both east and west plating. The walls of the plating
shop were approximately 12 feet north of their current position. AOC 39 is a degreaser that was within a
pit on 11th Avenue between Columns 25W and 24W. The dimensions of this degreaser were 5 feet wide
by 5 feet long by 8 feet tall. AOC 40 was a degreaser located at Columns 22W and 21W that was 8 feet
long by 5 feet wide by 8 feet tall. A third degreaser, AOC 41, was located on 11th Avenue between
Columns 20W and 19W; it was 12 feet wide by 4 feet long by 12 feet deep (PE 546.2, 1975).

AOC 42 - Degreaser Pit

AOC 42 is the former location of a degreaser pit on 11th Avenue North between Columns 17W and 16W
in the plating department (Drawing B-20, 1947).

AOCs 43 and 51 - Vapor Degreasers in the East Plating Shop

AOCs 43 and 51 are the former locations of vapor degreasers in the former East Plating Shop located on
11th Avenue. The degreasers were located in an 8-foot, 6-inch wide by 50-foot, 6-inch long pit located
between Columns 9W and 12W. The degreasers were located on the western end of the pit, and pickle
tanks were located between Columns 11W and 10 W (Drawing B-20, 1947). AOC 43 had dimensions of
11 feet, 2 inches long by 5 feet, 6 inches wide by 8 feet, 3 inches tall, and AOC 51 had dimensions of
8 feet long by 5 feet, 2 inches wide by 8 feet tall (PE 444.7, 1973).

AOC 44 and 52 - Sump Pits in the East Plating Shop

AOCs 44 and 52 are the locations of sump pits in the former East Plating Shop located on 11th Avenue.

AOC 44 is a former sump that was located northeast of a degreaser and pickle tank pit on the west side of
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Column 9W (Drawing B-20, 1947). AOC 44 had a 36-inch manhole frame and cover. AOC 52 is the
location of an existing set of sumps in the center of 11th Avenue at Column 7W (PE 1125.5, 1991)

AOCs 45 and 46 - Drywells in Heat Treating

AOCs 45 and 46 are drywells located in the heat treating department on 11th Avenue on Columns 3E and
north 4E, respectively. AOC 45 was located on the western side of a pit furnace, and AOC 46 was located
near quench tanks. The quench tanks held oil that was used to bathe red-hot parts that came out of the

furnace.

AQOC 47 - Degreaser Still

AOC 47 is a degreaser still located on 11th Avenue next to Column 18E. The still is located next to a wax
pot in the plating department (PE 303, 1968). The wax pot was used to cover parts of metal that were not

going to be painted.

AOC 48 - Degreaser and Parcolube Pit

AOC 48 is the former location of a vapor degreaser and parcolube pit in the plating department. The pit
was located on the southern wall of 11th Avenue between Columns 25W and 22W. The pit was 56 feet,
6 inches long, 8 feet, 9 inches wide, and 8 feet, 4 inches deep. The degreaser was used for the parcolube
line and had an approximate 150-galion capacity. A sump was located in the tank pit just west of Column
23W. The sump was 8 feet deep, with a maximum width of 4 feet, 8 inches. The sump was concrete
fined with an 8-inch-thick wall and had a 36-inch manhole frame and cover (Drawing B-20, 1947).

AQOC 49 - Degreaser Still

AOC 49 is the location of a degreaser still in the plating department on 11th Avenue. The still was located

next to tank pits on the southern wall directly west of Column 22W (Drawing B-20, 1947).

AOC 50 - Drywell in Plating

AQOC 50 is the former location of a drywell in the plating department on 11th Avenue between
Columns 18W and 19W. The drywell received runoff from drains located in the paint shop within the
plating department. A paint spray booth located north of 11th Avenue on 12th Avenue near Column 18W

south could also have drained through a drain located on the 11th Avenue North wall. This drain also
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discharges to the drywell (Drawing C-19, 1947). The drywell had a sand bottom and was 10 feet, 6 inches
deep with an 8-inch thick brick wall and 24-inch manhole cover and frame (Drawing B-14, 1947).

AQC 53 - Pit and Sump in Heat Treating

AOC 53 is the location of a sump in a pit in the heat treating department on 11th Avenue between
Columns 5E and 6E (Drawing A-7, 1947).

AQC 54 - Sludge Pit

AQOC 54 is the former location of a sludge pit in the paved court off 11th Avenue between Columns 16E
and 17E outside the heat treat department. The sludge pit discharged to the storm sewer located to its
west (Drawing C-20, 1947). It is not known what kind of sludge was collected in this pit. The area is

currently covered with asphalt. There are two storm sewers in the vicinity.

AOC 55 - Drywell in Paved Court

AOC 55 is a drywell located in the paved court outside 11th Avenue between Columns 17E and 18E
(Drawing C-20, 1947).

AQC 58 - Vapor Degreaser

AOC 58 is the location of a former vapor degreaser in the middie of 11th Avenue between Columns 4W
and 3W North. The degreaser, which was located in the non-destructive testing area, was in a 9-foot long
by 7-foot, 6-inch wide by 3-foot, 4-inch deep pit. The degreaser, which was 4 feet, 2 inches wide, was
located in the southwestern corner of the pit. The pit had a 6-inch thick concrete wall and floor (PE 334,
1968). The location of the degreaser pit has been filled in with concrete. An above-ground aqueous

cleaning system currently exists in the area.

AOCs 20 and 59 - Machine Qil Sumps

AOCs 20 and 59 are the present locations of two sumps that contain machine oil. The sumps are located
on 6th Avenue BNW and 6th Avenue 12 NE. The sumps are 3 feet long by 4 feet wide concrete vaults
with a 1-inch diameter, 60-inch deep steel tub that contains the machine oil. A pump pulls the oil up into
the machine, which is located directly above the sump, and then the oil drips from the machine back into

the sump. A current employee indicated that the sumps are approximately 20 to 25 years old.
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AOC 60 - Plating Chemical Storage

AQC 60 is the former location of the plating chemical storage area. Materials were labeled upon receipt
and stored in their shipping containers. Iltems were segregated by type (acids, bases, solvents, etc.) into
individually diked rooms (Envirodyne, 1983). This room is located at 23rd Avenue South Column 19W
and is currently closed off with concrete blocks (Site visit August 10, 1995). The AOC was added in
February 1996.

AQOC 61- Qil/Solvent Storage Room

AOC 61 is the former location of an oil/solvent storage room which has also been called the flammable
material storage area. The site is Jocated at 22nd Avenue North between Columns 15W and 19W.
During its period of operation, drums were stored in the room on their sides in racks. No flammable
materials were stored in this area after 1991. As seen during the site visit conducted on August 10, 1995,
the area is currently used for storage of nonhazardous materials. No floor drains were observed inside
the storage room. A paint mixing room is located next to the storage area. The AOC was added in
February 1996.

AOC 62 - Cyanide Storage

AOC 62 is the former location of a cyanide storage area. The site was located on 22nd Avenue North
between Columns 20W and 21W. Cyanide was stored in drums that sat on pallets from 1973 to 1988 in
an individually diked room. In 1988, the storage of cyanide ceased (Site visit August 10, 1995). 'Currently,
the site is used for storing controlled nonhazardous waste. The AOC was added in February 1996.

AOC 63 and 64 - Pepset Tanks

AQCs 63 and 64 were the locations of 6,000-gallon, above-ground Pepset tanks. The tanks were located
on the far east end of 22nd Avenue. Pepset is a phenolic-based resin binder used in molding sands.
Various formulations consist of aromatic and aliphatic hydrocarbons, phenol, formaldehyde, polumeric
diisocyanate, and pyridine (Envirodyne, 1983). The AOCs were added in February 1996.

AQOC 65 - Waste Compactor

AOC 65 is the location of a waste compactor on the west end of 10th Avenue (Drawings A-3, B-1 and
B-10, 1947). Currently, the site is used for hazardous waste storage. A new compactor is presently in use

for municipal refuse compaction before being taken to a landfill. The AOC was added in February 1996.
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AQC 66 - Incinerator Charging Room

AOC 66 is the location of an incinerator on the east end of 9th Avenue (Drawings B-2 and B-12, 1947).
The incinerator was used for burning paper waste. According to present employees, the incinerator was
also used in the past to burn TCE. The incinerator was shut down in 1969 (Site visit August 10, 1995).
The AOC was added in February 1996.

AQC 67 - No. 2 Diesel Fuel Storage Tank

AOC 67 was the former location of a 500-gallon, No. 2 diesel fuel, below ground storage tank {Envirodyne
1983). The tank was located in the Diesel Room on 17th Avenue and was located just west of Column
1W (Drawing C-31, 1947). The AOC was added in February 1996.

AQC 68 - Industrial Wastewater Treatment Plant

AOC 68 was located adjacent to the East Plating Shop and was used to treat wastewater generated from
metal plating operations. The treatment system was modernized in 1973. The rinse and plating solution
tanks were drained below the floor of the plating shop into holding tanks for each of the four major
categories of liquid waste (acid, caustic, chromium, and cyanide). Contents of the holding tanks were then
manually or automatically pumped to the appropriate treatment unit prior to discharge to the sewer
system. Separate collection, transfer and treatment units were provided for each major waste category.
The continuous treatment system automatically treated approximately 100,000 gallons per day of liquid
plating wastes (rinse water and spent plating solutions). The treatment plant employed chemical
treatment to destroy cyanide, reduced hexavalent chromium to the trivalent state, neutralize acids and
alkalis, and precipitate heavy metals. Sludge containing the heavy metal ions was drummed and retained
in the fenced NIROP hazardous waste staging area prior to final disposition in an approved landfill. The
treatment operation during the 1980s generated approximately 12 to 24 barrels of sludge annually.

Clarified wastewater was discharged to the sanitary sewer. The AOC was added in February 1996.

AQOC 69 - Trichloroethene Tank

AOC 69 is a trichloroethene tank formerly located on 21st Avenue near Column 2W. The AOC was added

in January 1997.
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AQOC 70 - Vertical Boring Machine Sump

AQOC 70 is vertical boring machine sump located on 7th Avenue near Column 27W. The AOC was added
in January 1997.

AOC 71 - Drywell

AOC 71 is a drywell located in the fuel oil tank farm on the east side of the building. The drywell had been
previously identified as from the UDLP SWMU list as SWMU No. 9. The AOC was added in January
1997.

AQOC 72 - Waste Qil/Solvent Storage Tank

AQC 72 is a waste oil/solvent storage tank on 9th Avenue at the easternmost side of the building. The
tank has a capacity of 1,000 gallons and the contents are injected into the boiler system. The tank had
been previously identified as RCRA Permit SWMU No. 5. The AOC was added in January 1997.

AQOC 73 - Coolant Recycling System

AQOC 72 is a coolant recycling system on 11th Avenue near Column 29W. The system was installed in the
mid-1970s. The system had been previously identified as RCRA Permit SWMU No. 9. The AOC was
added in January 1997.

AQC 74 - Solvent Distillation Unit (Paint Room Kitchen)

AOC 74 is a solvent distillation unit located on 23rd Avenue between Column 14W and 15W in the Paint
Room “Kitchen." Two units were installed in mid 1980s and were removed in 1993. The unit had been
previously identified as RCRA Permit SWMU No. 15. The AOC was added in January 1997.

AOC 75 - 1,1,1 - TCA Distillation Unit

AOC 75 is a 1,1,1 - TCA distillation unit located on 22nd Avenue at Column 20W in the Controlled Waste
Storage Room. The unit was installed in the mid 1980s and removed in1993. The unit had been
previously identified as RCRA Permit SWMU No. 16. The AOC was added in January 1997.
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Sanitary Sewer

The sanitary sewer system at NIROP was installed during the original site development. The lines are 4 to
6 feet below ground surface (bgs) on the northern end of the plant and 8 to 10 feet below ground surface
on the southern end. The sewer system consists of various sizes of vitrified clay pipe that was installed in
3-foot sections. Reportedly, the joints were concrete grouted (Envirodyne, June 1983). The sewer system
carried domestic and treated and untreated industrial wastes with a singie 15-inch connection point to the

Pig’s Eye Plant.

In 1974, 600 gallons of TCE were allégedly discharged into a floor drain around the plating department.
An employee indicated that the floor drain led to the sanitary sewer and that TCE was detected in an

interceptor approximately 1 mile down the sewer line.

On August 11, 1984, approximately 200 gailons of TCE was released from a vapor degreaser in the
plating department. The TCE flowed into a sump; a portion of the solvent was contained by the baffles,

and some was pumped into the treatment system and possibly into the sanitary sewer.

The condition of the clay pipes that make up the sanitary sewer system for the plant is unknown. TCE
discharged to the sanitary sewer system could have leaked to the soil if there were cracks in the pipe.
Production areas within the NIROP facility discharged waste liquid directly to the sanitary sewer. These
consisted of wastewater containing cyanide and metals generated by plating operations; spent cooling
solutions from the machine shop; spent alkaline cleaner and phosphating solution used to clean parts in
the paint shop; wash water containing detergents for cleaning small quantities of parts in the assembly
area; water-based oils generated in the heat treating department; and wastewater from the boilers in the
boiler plant (Envirodyne, June 1983). TCE discharge to the sanitary sewer was not specifically mentioned,
but based on the amount of waste liquid discharged, the possibility exists that TCE was also intentionally
discharged to the sanitary sewer through a manhole or drain. In addition, TCE spills have been
documented in the assembly department, non-destructive testing area, and plating department for the
1980s. The only portion of the sanitary sewer system that is not of potential concern is the commissary

located on the east side of 22nd and 23rd Avenues where there was no known TCE usage.

Storm Sewer

Current employees indicated that portable wash tanks that contained TCE were used throughout the plant.
A crew cleaned and collected the sludge that settled in the bottom of these tanks. The tanks were 4.5 feet
long by 2 feet wide and could store 30 to 50 gallons of TCE. Approximately 38 to 45 smaller degreasing

tanks scattered throughout the assembly area contained Stoddard Solvent. Also, approximately 12 larger
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degreasing units (75-gallon capacity) were located in the assembly area. Six of the larger units contained
TCA, and the remaining contained Stoddard Solvent (Envirodyne, 1983). Possible spillage of these tanks

could drain to the storm sewer system through manholes and drains located throughout the plant.

Several documented spilts occurred in the NIROP facility between 1984 and 1986 that may have resulted
in discharge of chemicals to the storm sewer system. Among these spills were a spill of 15 gallons of
TCE from a tank in the assembly department; 200 gallons of TCE in the plating department; 15 gallons of
TCE in the assembly department; 7 gallons of TCA from a ruptured hose in the assembly department; and
2 galions of TCE from a loose filter in the assembly department in 1984. In 1985, 520 gallons of TCE
were discharged during a steam valve leak in the non-destructive testing area. In 1986, 1 galion of TCE
was spilled when a portable tank was overfilled, 2 gallons of TCE were spilled in the non-destructive
testing area when a maintenance hose fell out of a drum upon cleanout, and 25 gallons of TCE were lost
to the floor in the plating department when a large vapor degreaser still float valve malfunctioned.
Appendix A contains a copy of the NIROP spill history for 1984, 1985, and 1986 and several spill reports
from 1984 and one from 1981.

The condition of the storm sewer system is unknown. Contaminants that entered the storm sewer could
have leaked to the soil if there were cracks in the sewer pipe. The potential AOCs discussed above
encompass most of the NIROP facility. Spills have been documented in the assembly department,
non-destructive testing area, and plating department for the 1980s. Spills are likely to have occurred at
NIROP from the 1940s through 1970s in similar production areas where TCE was transported or used.

1.3 REPORT ORGANIZATION

This Phase | Rl Report for NIROP Fridley is divided into eight major sections. This introduction is Section
1.0. A description of the field investigation activities is presented in Section 2.0. The physical
characteristics are described in Section 3.0. The nature and extent of contamination are described in
Section 4.0. Contaminant fate and transport are described in Section 5.0. The baseline risk assessment
is described in Section 6.0. The model used for the contaminant transport through the unsaturated zone
beneath the building is described in Section 7.0. The conclusions and summary of the‘ report are included

in Section 8.0.

Appendix A provides field documentation, including sample log sheets for soil and groundwater samples,
IDW samples and chain of custody forms. Appendix B provides boring and well records, including boring
logs, direct push triangulation maps, monitoring well construction sheets, certificates of performance, and

MDH well and boring records.
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Appendix C contains aquifer characteristic calculations, including monitoring well development
measurements, ground water level measurements, aquifer test data and calculations and hydraulic
gradient and groundwater flow velocity calculations. Appendix D contains field screening methods and
results. Appendix E contains a printout of the analytical database. Appendix F contains data validation
memorandum. Appendix G contains supporting information for the human health risk assessment.
Appendix H is a copy of the North 40 Removal Action report. Appendix | is a copy of the revised OU2
SESOIL modeling results. Appendix J provides a copy of the OU3 SESOIL modeling results.
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1940 - 1941 Navali ordnance manufacturing facility was constructed.

1947 U.S. Navy purchased what is now the Federally-owned portion of NIROP.

1942 - 1964 Northern Ordnance, Inc., a subsidiary of Northern Pump Company, operated the
naval ordnance manufacturing complex.

1964 FMC Corporation purchased the southern portion of the manufacturing facility
property from Northern Pump Company.

Early 1970s Limited-disposal at NIROP of paint sludge and chlorinated solvents in pits and
trenches was performed.

1980

September U.S. Navy implemented the NACIP program to identify and control environmental
contamination from past use and disposal practices.

1981

March Anonymous phone call to the MPCA regarding disposal practices at the FMC-
operated facility.

March 16 - Three production wells at the site were sampled by the MPCA. Analysis results

Aprit 23 showed 0.035 to 0.200 milligrams per liter (mg/L) of TCE detected (RMT, July 1988).

April 24 Wells FMC-1 and NIROP -2 and -3 were discontinued for drinking water usage. Well

FMC-1 was intermittently used for process cooling water until June 1983.

December 31

TCE was detected at 0.0012 mg/L at the Minneapolis water supply intake. Earlier in
1981, TCE was detected at unquantifiable levels during four sample rounds.

Storm sewer outfalls were sampled for several constituents. Quantifiabie levels of
volatiles were detected in the sanitary sewer and at National Pollutant Discharge
Elimination System (NPDES) outfall 20200.

The site was divided into the North Study area (government-owned property) and
South Study Area (FMC-owned property) for additional investigations by Hickok and
Associates (Hickok, 1981).

1982

March 31 Investigation of the North Study area began.

1983

May U.S. Navy authorized the Installation Restoration (IR) Program.

June Initial Assessment Study (IAS) for the NIROP site was completed by Envirodyne

Engineers (June 1983).

As a result of the |AS, the U.S. Army Corps of Engineers (USACE) was assigned to
manage site remediation. The Corps installed 33 monitoring wells on and around the
site over the next 3 years.
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1983 - 1984

November - Approximately 1,200 cubic yards of soil considered hazardous and 43 drums were

March excavated from the North 40 area and disposed of at an offsite Resource
Conservation and Recovery Act (RCRA)-permitted facility. Samples were analyzed
from the soils at the base of each excavation. Trenches 3, 6, and 7 showed greater
than 1 mg/L total volatiles.

May 22, 1984 The MPCA issued a Request for Response Action at the site to the U.S. Navy and
FMC Corporation.

1983 - 1986 Eight rounds of groundwater sampling were completed. The last round was
conducted in November 1986 by RMT, Inc. (RMT).

1986

June RMT, Inc. was retained by the USACE to complete the Remedial
Investigation/Feasibility Study for OU1 (groundwater).
FMC established an agreement with the MPCA to pump contaminated groundwater
until total volatile levels in certain wells were less than 0.270 mg/L. Pumped water
was discharged to the Pig's Eye Wastewater Treatment Plant.

1987

March All use of trichloroethene at NIROP was discontinued. 1,1,1-trichloroethane was put
into use in place of trichloroethene.

June Remedial Investigation Report (RMT, June 1987) issued for OU1.

September During excavation of an onsite utility trench, a strong odor was detected in the trench
by construction workers. Soil exposed during the excavation was later monitored by
MPCA using an HNu photoionization detector (PID). The trench is along the
northern property line of NIROP.
An anonymous phone call to FMC directed the MPCA's attention to a potential
hazardous waste site in the vicinity of the Dealers Manufacturing facility located
approximately 1,000 feet to the east of NIROP.

November Results of soil pore gas survey included in the A-E Quality Control Summary Report
for the Soil Gas Survey (RMT, February 1988).

1988

July Feasibility Study Report (RMT, July 1988} issued for OU1.

1989

February 8 The U.S. Navy established the Technical Review Committee (TRC) for the project
and convened the first meeting.

July 14 NIROP listed as a proposed site on the NPL by the USEPA.

November 21

NIROP listed as a final site on NPL by USEPA.




TABLE 1-1

CHRONOLOGICAL SUMMARY OF EVENTS
NIROP FRIDLEY, MINNESOTA
PAGE 3 OF 4

Date

Event

1990

September

A Record of Decision (ROD) was signed for OU1. A groundwater pump-and-treat
alternative was the alternative selected in the ROD.

October -
November

Fifty-five soil borings were advanced to assess the extent of soil contamination in
four specific areas (background area, North 40 area, Hazardous Waste Storage Area
C, and the southeast area near Well 9-S). The North 40 area inciuded 22 soil
borings to investigate potential soil contamination due to past disposal practices, the
locations of former Hazardous Waste Storage Area C included 28 soil borings to
investigate potential soil contamination associated with the storage area, and the
Southeast Area included four soil borings to attempt to delineate the source(s) of
volatiles reported in groundwater monitoring wells in the area. The results reported
the highest concentrations of volatiles, up to 62,000 micrograms per kilogram
(ug/kg), from near the decontamination pad (RMT, February 1991)

1991

March

Federal Facility Agreement (USEPA, March 1991) issued for NIROP Fridley

August

An initial aerial photographic review was conducted by RMT staff that included
photographs spanning the period from 1945 to 1977.

The installation of four groundwater recovery and containment wells, as well as
additional groundwater monitoring wells, was completed in late 1991 for OUA.

December

A second review of the aerial photographs, including additional photographs, was
performed jointly by representatives of the Navy, the USEPA, the MPCA, FMC, and
RMT. As a result of the review and subsequent discussions, additional areas of
investigation were included as part of the OU2 Remedial Investigation.

1992

January

A Remedial Action Work Plan (RMT, January 1992) was issued for OU2. The Rl of
the soils operable unit addresses soil contamination in the unsaturated zone (i.e.,
above the water table) in areas of NIROP Fridley that are not covered by buildings or
other surface structures. The scope of the soil Rl was iniended to investigate
potential outdoor sources that may contribute to groundwater contamination.

August 20

Emergency Removal Operation (Bay West, August 1992) report issued which
discussed the investigation of the area referred to as the North 40 area. A total of 31
drums were excavated, sampled, and overpacked, and the drums, along with
approximately 900 cubic yards of soil and debris, were removed from the excavation.
Excavated drums were disposed of via incineration at USEPA Superfund RCRA-
licensed facility. Associated debris (screened material) was disposed of at a sanitary
landfill or a RCRA-secure landfill according to analytical results.

September

The groundwater recovery system and monitoring for OU1 were started.

December

A 90-Day Determination Document (RMT, December 1992) was prepared which
evaluated the effectiveness of the OU1 recovery system s operation over the first few
months.

1993

September

A Remedial Investigation Report (RMT, September 1993) was issued for OU2.
Results indicated that volatile, semivolatile, pesticide, hydrocarbon, and metal
contamination was present in the soils at several locations.
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1994

September Results of East Plating Shop soil sampling were issued to the Southern Division of
the Naval Facilities Engineering Command (NAVFACENGCOM) in a letter report
(Bay West, September 1994). Two soil borings were completed, and several metals
and cyanide were identified at concentrations greater than background levels
determined during the OU2 RL.

1995

March A Work Plan (Halliburton NUS, March 1995) was issued for the East Plating Shop.
Proposed field activities for the soil and groundwater investigation included the
installation of six soil borings and three temporary monitoring wells.

April 16 First NIROP Fridley Restoration Advisory Board meeting was held.

May Results of East Plating Shop soil and groundwater investigation were issued
(Halliburton NUS, May 1995). The report identified soil and groundwater
contamination under the East Plating Shop. TCE was the primary contaminant
found. Other volatile organic compounds, including 1,1,1-trichloroethane (TCA),
acetone, styrene, and metals such as chromium, lead, and cyanide, were detected at
concentrations greater than background levels determined during the OU2 RI.

June Thirty former areas of concern, located within the NIROP facility, were identified on a
Solid Waste Management Unit (SWMU) map (UDLP, June 1995).

September Results of a site evaluation conducted at the NIROP facility in August 1995 were
presented in the Site Evaluation Report (Brown & Root Environmental, September
1995). Fifty-nine areas of concern, the sanitary sewer system, and the storm sewer
system were identified as potential areas requiring further investigation.

1996

February Revisions to the Final Site Evaluation Report (Brown & Root Environmental,

September 1995) identified nine additional potential areas of concern (AOCs 60-68)
which were identified but not previously reported because they were not suspected
sources of TCE contamination.
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