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1.0 INTRODUCTION

This report describes the results of a single roohduarterly groundwater and surface water
monitoring conducted at the Midvale Slag SuperfGite (Site) from April 24 through May 6,
2009. The methods, procedures followed, and sdopehe performance of this work are
described in the Project Plans for the Site (URX®92), which were based on guidance provided
in the Groundwater and Surface Water Monitoring Plan, MikvSlag Superfund Site Report,
September 200@CDM, 2004a). The field investigation, methodolpggsults, and discussion of
analytical results are included in this report.

The overall objective of the groundwater and swfa@ter monitoring at the Site is to gather
sufficient data to satisfy the monitoring requireinset forth in the Record of Decision (ROD)
for the Site (USEPA, 2002). The specific objectied quarterly monitoring at the Site are: 1) to
perform groundwater and surface water sampling sessswhether applicable groundwater and
surface water quality requirements are being mespecific chemicals of concern (COCs), and
2) to identify any indication that contamination is spregdaterally or vertically at the Site.

The COCs established in the ROD (USEPA, 2002)Hisr $ite are antimony, arsenic, cadmium,
and selenium. Dissolved phase tetrachloroetheneEXP€ also present in groundwater
underlying the Site (see Section 3.2.3); howeveCEPis not considered a site-related
contaminant or COC because the source of the camti#ion is believed to be upgradient of the
Site (CDM, 2004b). PCE concentrations in grounéwadre monitored during quarterly
sampling events in support of the ROD requiremei@EBA, 2002) for institutional controls on
buildings constructed over the PCE plume. SitesifipeAlternate Concentration Limits (ACLS)
for the Site COCs established in the ROD (USEPA22@re used as groundwater standards in
this report (see Section 3). The April/May 200fhplng event is the second round of quarterly
sampling to be conducted at the Site since the iastal of new wells in December, 2008.

1.1  Site Description

The Site is located in Midvale City, Utah, approaiely 12 miles south of Salt Lake City, as
shown in Figure 1-1. It is the former location of smelters and minereégsng facilities that
treated ores from Bingham Canyon and other mina®s 1871 until 1958. Lead smelting was
the dominant use of the Site, and lead and arsesiie the primary products associated with ore
processing. In addition, copper, arsenic, gold, silver, and other metals Vueed & times at
the Site. Ore processing and deposition of wastelycts on the Site have resulted in
groundwater contamination beneath the Site (CDM, BR04
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1.2 Hydrogeology

The native subsurface geology has been charadesagehaving three primary hydrogeologic
units present beneath the Site. The hydrogeologits,uin order of descending depth, are as
follows: a local Perched Unit located beneathtéteace area in the eastern portion of the Site;
the Upper Sand and Gravel (US&G) Aquifer; and tree® Principal Aquifer from which local
municipalities draw water. Detailed hydrogeologic information for each of these units is
described in the Project Plans (URS, 2009a).

Wastes deposited at the Site, combined with the direct impactshisioric ore processing
activities, have resulted in the contaminationh& tinderlying groundwater in the Perched Unit
and the US&G Aquifer. Historical groundwater cantaation information can be found in the
Groundwater and Surface Water Monitoring Plan, Midvale Slag Superfund Site Report,
September 2004CDM, 2004a).

1.3 Monitoring Well Network

A monitoring well network of 30 wells was installatithe Site in December, 2008, as described
in the Final Monitoring Well Installation Report for the itWale Slag Superfund Site
Groundwater Monitoring System, Midvale UtdbBRS, 2009b), and shown in Figure 1-1. The
monitoring well network consists of colocated padfsmonitoring wells (two wells separated
laterally by 5 feet [ft]) in each of 15 locatiorisy a total of 30 wells. Each well pair consists of
one shallow-depth monitoring well screened in thparmost interval of the US&G Aquifer, and
one intermediate-depth monitoring well screenedloweer interval within the US&G Aquifer.

The wells have been divided into four groups baseanonitoring objective: ACL monitoring
wells, plume core monitoring wells, upgradient ntoning wells, and downgradient monitoring
wells (Figure 1-1). The ACL wells are monitoredassess the concentration and distribution of
COCs in the US&G Aquifer, and to delineate the ekief PCE in the US&G Aquifer. The
plume core wells are monitored to assess the ctratiem and distribution of COCs in areas
shown in previous studies to exhibit the highesicemtrations of inorganic COCs in the US&G
Aquifer. The upgradient wells are monitored toegssupgradient conditions for the COCs and
also serve to define the extent of PCE in the US&guifer. The downgradient wells are
monitored to assess conditions between the conédedrngroundwater and the municipal well
operated by Murray City located to the north of the Site (Murray City Well No. 7; Figlye 1-
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2.0 DATA COLLECTION AND ANALYSIS

The methods and procedures followed for quarteyitoring at the Site are described in detail
in the Project Plans (URS, 2009a). Thirty groundwater samples were abliizota the
monitoring well network, and two surface water sassphere collected from the Jordan River.
One surface water sample was collected from theadidRiver at the upgradient boundary of the
Site, and one sample was collected from the river at thegiadient boundary (Figure 1-1).

A summary of the field work performed as part of the April/May 2009 quarsartypling event

is provided in the following subsections. All momitgy locations are shown in Figure 1-1.
Copies of field forms are presented in Appendix B, and sagfielaily field notes recorded in the
field notebook are provided in Appendix C. Table 2-1 presents survey data and greundwat
elevation data for each of the monitoring wells.

2.1  Static Water Level Measurements

Depth to groundwater was measured in all wells @nil/A24, 2009, using an electronic water
level meter, prior to purging any wells. A photoionization detector (RI&y used to monitor
the well head space and breathing zone air for Iheatid safety requirements, and the
measurements were recorded on the Groundwater Srfpdrm (Appendix B). All depth to
groundwater measurements were made to +0.01 ft ihensurveyed measuring point at the top
of the well casing, and were recorded on the Waggel Measurement field form (Appendix B).
Field measurements were used in conjunction wighstitveyed elevations of the top of casing
for each well to determine the groundwater surfdeeagion in ft above mean sea level (amsl),
as presented in Table 2-1.

2.2  Groundwater Sampling

Groundwater sampling was performed at the Site fAgonl 27 through May 6, 2009. To
mitigate any possible potential for cross-contarnamg monitoring wells were sampled in order
of least contaminated groundwater to most contatthgroundwater, based on data collected
during the first quarter sampling event (URS, 20098pwngradient well MW-507 was sampled
first, followed by upgradient wells MW-505 and MVW5, then ACL wells and well MW-506,
then plume core wells, and finally wells MW-503 andW-504. Although installed as
upgradient wells, MW-503 and MW-504 were samplest kdue to PCE contamination, the
source of which is suspected to be off-site (CDM, 2004b).

Monitoring wells were purged and sampled using anGfos Redi-Flo ® submersible pump and
dedicated polyethylene tubing. Water quality paetars were monitored during purging using a
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Troll 950¢° water quality meter and in-line flow-through cellhe parameters monitored were
specific conductivity, pH, temperature, turbiditgdissolved oxygen (DO), and oxidation-
reduction potential (Eh-ORP). Measured values weoerded on the Groundwater Sampling
Forms (Appendix B), and are discussed below ini&ec3.2.1. The submersible pump and
associated cable were decontaminated prior to the start of tipbirgamvent, and in between

monitoring wells following the procedures descriliethe Project Plans (URS, 2009a).

Groundwater samples were collected from each mamgomell immediately after the
stabilization of physical parameters (x10 percer@amples were placed on ice in an insulated
cooler, and delivered by the URS field staff at #m of each sampling day to the ALS
Datachem laboratory in Salt Lake City, Utah forlgsia of volatile organic compounds (VOCS)
and target analyte list (TAL) metals (see Section 2.4). Groundwater sampksbalyzed for
TAL metals were filtered in the field with a newsplosable 0.45-micron filter at each sampling
location. A laboratory-prepared trip blank accomedneach cooler to the laboratory, and
appropriate sample handling and chain-of-custodgquores were followed, as outlined in the
Project Plans (URS, 2009a).

2.3  Surface Water Sampling

Surface water sampling was performed at the Site on May 6, 300Rce water samples were

collected from at least six inches below the wateface at each of the two sampling locations
shown in Figure 1-1. The samples were collecteth fapproximately the center of the Jordan
River using an extendable pole equipped with Ys-id@meter polyethylene tubing that was

attached to an on-shore peristaltic pump. Theasarfwater samples were drawn via the
peristaltic pump through a 0.45 micron filter andlexded into the appropriate sample container
at each sampling location.

Surface water samples were placed on ice in anateslicooler and delivered by the URS field
staff at the end of the sampling day to ALS Dataclwer8alt Lake City, Utah for analysis of
TAL metals (see Section 2.4). Samples were fitterethe field with a new, disposable 0.45-
micron filter at each sampling location. Appropeisgample handling and chain-of-custody
procedures were followed, as outlined in the Ptditans (URS, 2009a). The use of disposable
filters and disposable tubing eliminated the nead decontamination between surface water
sampling locations.

2.4  Groundwater and Surface Water Analysis
Groundwater and surface water samples were analgzactordance with the USEPA Contract
Laboratory Procedure (CLP), by ALS Datachem, a @erified laboratory. Groundwater
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samples were analyzed for TAL metals by EPA CLP IBMOand VOCs by EPA CLP
SOMO01.2. Surface water samples were analyzed for TAL metaiPByCLP ILM05.4. The
groundwater samples analyzed by method EPA CLP ILM@&re analyzed using inductively-
coupled plasma atomic emission spectroscopy (ICB)ARvhile the surface water samples
analyzed by method EPA CLP ILMO05.4 were analyzadgusductively-coupled plasma mass
spectrometry (ICP-MS) to attain the lower deteclianits required by the surface water quality
criteria (see Table 3-6). The CLP list for metamalyzed by ICP-MS (surface water samples)
does not include aluminum, calcium, iron, magnesjpotassium, and sodium.

2.5  Quality Assurance/Quality Control Samples

To ensure overall data quality as specified in thi@l@y Assurance Project Plan (QAPP) section

of the Project Plans (URS, 2009a), the following quality assurance/quality control (QA/QC)
samples were collected during the quarterly sampling event:

I Trip Blank ! two (as requested by the laboratorg) €ach cooler containing samples to
be analyzed for VOCs.

I Equipment Blank ! 5% (one per 20) of the total number otigdwater samples.

I Field Duplicate ! 5% of the total number of envimental samples for each matrix
(groundwater or surface water) and analysis.

I Matrix Spike/Matrix Spike Duplicate (MS/MSD) ! 5% fothe total number of
environmental samples for each matrix (groundwater oriveater) and analysis.

Field duplicate samples were collected from wells M@6s, MW-602i, and from the surface
water sampling location SW-202. MS/MSD samples werellected from wells
MW-505i, MW-701i, and the surface water samplingalton SW-201. Equipment blanks were
collected after sampling wells MW-703i and MW-504p equipment blank was needed for
surface water sampling.

2.6 Purge Water Discharge

Contaminated water, including water from decontatam and purging of monitoring wells,
was containerized on site and then transportetiddSouth Valley Water Reclamation Facility
for disposal.
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3.0 RESULTS AND DISCUSSION

The following section discusses the results of the groundwater and surfacesavapding and
analysis. For sample locations that have bothragrsi and a field duplicate result, the higher of
the two results was used for the discussion below (this applies to wells M¥VM@5602i, and
the surface water sampling location SW-202).

3.1  Groundwater Elevations

Surveyed coordinates and elevations for each welsammarized in Table 2-1. Groundwater
elevations of the wells range from approximately@l9 to 4284.7 ft amsl. Figure 3-1 displays a
potentiometric surface map generated from shalle@l @levations. As expected, groundwater
elevations steadily decrease from southeast to westindicating a northwest flow direction
towards the Jordan River.

Horizontal hydraulic gradients were calculated fbe Site using the three-point method
(Domenico and Schwartz, 1990) for two sets of wigflets ! one triplet to represent the
southern portion of the Site and one triplet torespnt the northern portion. Wells MW-704s,
MW-707s, and MW-602s were selected to calculate htbezontal hydraulic gradient of the
southern portion of the Site, and wells MW-503s, NBO6s, and MW-601s were used calculate
the gradient of the northern portion of the Site(§igure 1-1 for well locations). The hydraulic
gradient calculated for the southern well tripledicates a groundwater flow direction of 323°
clockwise from North, and a magnitude of 0.003 ffeet (ft/ft). The hydraulic gradient
calculated for the northern well triplet indicates a groundwater flow direction of 321° clockwise
from North with a magnitude of 0.002 ft/ft. Flovrections and gradients calculated using the
three-point method are consistent with the contours shown on Figure 3-1.

Differences in groundwater elevations between peails is shown on Table 3-1. The majority
of water level differences between collocated well pairs show very smadiratiffes in
groundwater elevations between shallow and interaedvells. The well locations with more
substantial differences in groundwater elevation\#806, MW-704, and MW-707) vary
between downward and upward vertical hydraulic gratd(Table 3-1). Similar to results from
the first round of sampling (URS, 2009c), an overall direction of vertigddallic gradient for
the Site could not be determined using the data fitos sampling round; groundwater elevation
data from subsequent sampling rounds will be useaks$ist in this determination, if an overall
direction of vertical gradient for the Site candadculated.
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3.2  Groundwater Quality

Groundwater samples were analyzed for TAL metals ¥0€s. A summary table of these
results is presented in Appendix A. Complete labmy analytical data packages, as well as
electronic data deliverables for the groundwatenas are included electronically on DVD in
Appendix E. All data were validated by a URS chanper the guidelines presented in the
QAPP section of the Project Plans (URS, 2009a),thedata Validation Report is included in
Appendix D. All groundwater data are consideredblss as qualified. Groundwater analytical
results were compared to the ACLs defined in the ROBEPA, 2002) and shown in Table 3-2.

3.2.1 Field Parameters

Groundwater field parameters were measured conislyavhile purging wells before sampling.
Table 3-3 summarizes the stabilized field parametadings collected at the time of sampling.
Measured pH of groundwater ranged from 5.99 in WBN-503i and MW-506i to 7.90 in well
MW-707i; some outlying pH data were collected, but the measurements aeecldd be the
result of instrument malfunction (Table 3-3). Specconductivity ranged from 1041
microsiemens per centimeter §/cm) in well MW-704i to 3888 S/cm in well MW-503s.
Temperature of groundwater ranged from 10.57 dedfetsius (°C) in well MW-506s to 20.54
°C in well MW-503s. Eh-ORP of groundwater rangemht -296 millivolts (mV) in well MW-
601s to 71 mV in well MW-706s. DO in groundwatanged from 0.0 milligrams per liter
(mg/L) in wells MW-507s, MW-507i, and MW-505s to54mg/L in well MW-704i. Turbidity
values ranged from 4.3 Nephelometric Turbidity Units (NTU) well MW-501i to 1NTY in
well MW-701s.

3.2.2 TAL Metals

As shown on Table 3-4, nineteen metals were deteictegroundwater samples: aluminum,
antimony, arsenic, barium, beryllium, cadmium, aalej cobalt, copper, iron, magnesium,
manganese, nickel, potassium, selenium, sodiuntjutina vanadium, and zinc. Figures 3-2
through 3-5 show the concentrations of Site COCs (antimony, arsemgiucadand selenium)
in the shallow and intermediate depths of the US&Quifer at each well location. The
concentrations of Site COCs ranged as follows (Jsflmdicate that the result is an estimate
where the value is between the laboratory repotiing and method detection limit): antimony
(see Figure 3-2) was detected at concentrationgyimgnfrom 2.6J micrograms per
liter ( g/L) (MW-507s) to 41.9J g/L (MW-706s); arsenic (see Figure 3-3) was detbace
concentrations ranging from 2.5¢/L (MW-701s) to 1,690 g/L (MW-601i); cadmium (see
Figure 3-4) was detected in only two wells, at a concentration of g/6Jn well MW-601s and
431 g/L in well MW-601i; and selenium (see Figure 3\bas detected at concentrations
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ranging from 6J g/L (MW-703s) to 25.3Jg/L (MW-706i). All of the maximum concentrations
for COCs were below their respective ACLs (see Tal2d@-ACL values).

For the plume core well pairs (locations MW-601 atd/-602), the concentrations of COCs in
the shallow-depth wells (MW-601s and MW-602s) weensiderably higher than in the
intermediate-depth wells (MW-601i and MW-602i), vithe exception of cadmium in the well
pair at location MW-602. Furthermore, where COGsemdetected, higher concentrations were
reported for the shallow-depth versus the interatedidepth well at all well locations except
MW-701, where only the selenium concentration waghdr in the intermediate-depth well.
These results contrast somewhat with results floefitst sampling round (URS, 2009c) where
six well locations had at least one COC that waeaed at a higher concentration in the
intermediate-depth well rather than the shallowtdegell.

Historical COC analytical results presented in Bieal Summary of Groundwater Sampling
Activities Before Remedial Action Rep(@DM, 2005) were reviewed to assess the relatipnsh
between shallow-depth and intermediate-depth canttion historically, in an attempt to
compare the historic relationship to the currerdatrehship. However, because the current well
network at the Site was only recently installed ¢®wber, 2008), and because the new wells
were not installed in the same locations as thtticswells, a direct comparison to previous
results cannot be made. In addition, the histoetismvere not colocated shallow/intermediate
well pairs. Therefore, the historic relationshippsvassessed by comparing contaminant
concentrations in the five intermediate-depth wedations tabulated in thBasis of Design
Report (CDM, 2004b) with those in the five closest shaHdepth well locations (within
approximately 100 ft). The analysis of historisults shows that where COCs were detected,
concentrations in the shallow-depth wells were tgrethan or equal to the concentrations in the
nearby intermediate-depth wells.

Table 3-5 compares ACL monitoring well results (MW-701 through MW-707) with AGAs.
shown in the table and stated above, none of ttee@el metals exceeds ACLs.

At upgradient well locations (MW-501 through MW-505concentrations of COCs were
considerably lower than at plume core wells locaigMW-601 and MW-602). The highest
concentration of a COC detected in an upgradietitwaes 8.7 g/L for selenium in well MW-
501s. At downgradient well locations (MW-506 andW507) concentrations of antimony and
arsenic were higher than at upgradient wells, lbuscerably lower than at plume core wells.
The highest concentration of a COC detected in a dowiggraaell was 51.5 g/L for arsenic in
MW-507s.
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3.2.3 VOCs/PCE

As shown on Table 3-4, eight VOCs were detectedthe groundwater samples: 1,1-
dichloroethane, carbon disulfide, chloroform, cj&-t@lichloroethene, dichlorodifluoromethane,
methyl tert-butyl ether, PCE, and trichloroethene (TCE). The presence of TCE and cis-1,2-
dichloroethene is likely attributed to the degramlatof PCE, as these compounds are known
degradation products of PCE.

Figures 3-6 and 3-7 show the estimated extent & PQhe shallow and intermediate depths of
the US&G aquifer, respectively. The proposed BamghJunction Development at the Site is
also shown on these figures to assist in land use considerations when lookingradimgiaality
and institutional controls. PCE concentrationsenveelow detection limits at wells MW-505i,
MW-505s, MW-507i, MW-507s, and MW-506s. The highest cotre¢ion of PCE detected was
68 pg/L at MW-503i. PCE concentrations exceedingiil were detected at MW-503i,
MW-504i, MW-504s, MW-506i, MW-701i, MW-701s, MW-702MW-702s, MW-703i, and
MW-704i.

PCE concentrations were higher in the intermediatgth wells than in the shallow-depth wells

at all well locations except for the well pairs at MW-70i7the April/May 2009 sampling event.

Data presented in thEinal Summary of Groundwater Sampling ActivitiedoBe Remedial
Action Report(CDM, 2005) show that two of the historical intermediate-depth aatosh

depth well locations compared (and discussed in Section 3.2.2) also had higher PCE
concentrations in the intermediate-depth wells timathe shallow-depth wells. The other three
historical locations compared had higher PCE comagans in the shallow-depth wells than in

the intermediate-depth wells.

3.3  Surface Water Quality

Surface water samples were analyzed for TAL meta#lssummary table of these results is
presented in Appendix A. Complete laboratory amnedytdata packages, as well as electronic
data deliverables for the surface water samplesahaded electronically on DVD in Appendix

E. All data were validated by a URS chemist perdhidelines presented in the QAPP section
of the Project Plans (URS, 2009a). All surfaceaewdtta are considered usable as qualified, and
the Data Validation Report is included in Appendix [Burface water analytical results were
compared to the State of Utah Surface Water Quéliiferia for the Jordan River that are
presented in Table 3-6.



URS Corporation Midvale Slag Superfund Site
UDEQ Contract No086217/WA# 03 Quarterly Groundwater and Surface Water MonitpfReport
Second Quarter: April/May 2009
August 2009

3.3.1 Field Parameters
The surface water parameters of pH, conductiveimperature, Eh-ORP, DO, and turbidity were
measured at the time of sampling. Table 3-3 summarizes veataneters measured.

Measured pH of surface water was 8.0 at SW-2017and at SW-202. Specific conductivity
was 1346 S/cm at SW-201 and 1221S/cm at SW-202. Temperature of surface water was
measured as 17.46 °C at SW-201 and 16.65 °C at®V-QRP of surface water was -36 mV at
SW-201 and 70 mV at SW-202. DO in surface wates maasured at 7.13 mg/L at SW-201 and
7.35 mg/L at SW-202. Turbidity values were 58.5 NTI$¥W-201 and 187.1 NTU at SW-202.

3.3.2 TAL Metals

As shown on Table 3-4, nine metals were detectesuiface water samples: arsenic, barium,
cobalt, copper, manganese, nickel, selenium, vanadand zinc. Table 3-7 presents the surface
water sample results compared to the State of Utiata& Water Quality Criteria for the Jordan
River; as shown in the table, none of the eleven detected metals excagdefdtlze surface
water quality criteria for the Jordan River.
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4.0 CONCLUSIONS

Groundwater samples were collected from 30 monigomvells during the April/May 2009
sampling event. Based upon the Data Validation Rejpcluded in Appendix D, all data
presented are considered valid and usable as igdalif Nineteen metals were detected in
groundwater, but none were detected at concemratitat exceeded ACLs. Concentrations of
COCs were higher in the shallow-depth monitorindlsvéhan in the colocated intermediate-
depth monitoring wells at all well locations, withe exception of cadmium at MW-602 and
selenium MW-701. Lower concentrations of COCs were detected in updragids than in
downgradient wells at the Site.

The April/May 2009 groundwater sampling event regoms that PCE contamination from an
unknown source has impacted the groundwater of WIs&G aquifer beneath the Site.
Concentrations of PCE were higher in the interntediepth monitoring wells than in the
shallow-depth monitoring wells at all well locations except the well pair at MW-707 dilnisg
round of sampling.

Surface water samples were collected at two locafiimm the Jordan River, one upgradient and

the other downgradient of the Site. Metals cormegioins in surface water were not detected
above any of the surface water quality criteria for tirelan River.
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