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1.0 Introduction 

In September 1998, the Record of Decision for an Interim Remedial Action at the Monticello 
Mill Tailings Site, Operable Unit I11 - Surface Water and Ground Water, Monticello, Utah, 
(DOE 1998a) was signed by the U. S. Environmental Protection Agency (EPA) and the Utah 
Department of Environmental Quality (UDEQ). The Monticello Mill Tailings Site (MMTS) is 
located in southeast Utah, in and near the city of Monticello in San Juan County (Figure 1-1). 
Operable Unit (OU) I11 encompasses contaminated ground water and surface water at and 
downgradient of the former Monticello Millsite. The Millsite is a 1 10-acre tract of land owned 
by the U.S. Department of Energy (DOE). Mill tailings and associated contaminated material 
remained on the Millsite as a result of historical vanadium and uranium milling operations; these 
materials were the primary source of contamination in ground water and surface water. Pursuant 
to the Record of Decision (ROD) (DOE 1990) for the MMTS, contaminated materials from OU I 
(the Millsite) and OU I1 (peripheral properties) are currently being excavated and placed in an 
on-site repository designed for their permanent storage. The ROD for MMTS also stipulated that 
a ROD for OU I11 would be produced when sufficient data were gathered through a focused 
remedial investigation~feasibility study ( W S ) .  

Previously, OU I11 also encompassed contaminated soil and sediment deposited downstream of 
the Millsite in and adjacent to Montezuma Creek. However, during the spring of 1999 
subsequent to remediation of the contaminated properties, a decision was made to address the 
remedy selection for the OU 111 soil and sediment area along Montezuma Creek under OU I1 
(peripheral properties) of the MMTS. 

The RI for OU I11 began with site characterization activities in the fall of 1992; data collection 
for the purposes of completing the RI report (DOE 1998b) and preparing a draft FS report 
(DOE 1998c) continued through June 1996. During review of the draft FS report in the summer 
of 1997, DOE, EPA, and UDEQ mutually agreed that it was not possible at that time to 
definitively predict the effects that Millsite remediation would have on the ground water and 
surface water systems. A decision was made to conduct an interim remedial action (IRA) and 
revise the draft FS after post-Millsite remediation conditions in ground water and surface water 
had stabilized. The draft final FS is scheduled to be submitted to EPA and UDEQ in May 2004. 

The IRA was designed to 

prevent the use of contaminated ground water by implementing institutional controls, 
remove contaminants from the ground water and, in turn, the surface water, by treating 
extracted ground water through dewatering activities, 
continue to monitor the changing conditions in the alluvial aquifer and in surface water and 
collect data to characterize post-remediation conditions at the site, and 
evaluate the feasibility of a Permeable Reactive Treatment (PeRT) wall for in-situ treatment 
by conducting a pilot-scale treatability study. 

The Monticello Mill Tailings Site, Operable Unit III, Interim Remedial Design/Remedial Action 
(RD/RA) Work Plan for Operable Unit III- Surface Water and Ground Water (DOE 1999a) was 
prepared to give an overview of the management, work elements or tasks, and schedules for 
completion of the IRA. A draft Monticello Mill Tailings Site, Operable Unit III, Interim 
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Remedial Action Work Plan (DOE 1999b) was prepared to identify the data collection and PeRT 
wall treatability study activities that will be undertaken as part of the IRA. A decision was made 
in August 1999 to revise the IRA Work Plan to 1) include information from the RD/RA Work 
Plan; 2) expand the activities discussed to include all activities necessary to get to the final ROD; 
and 3) include a commitment to perform an annual analysis of the applicable or relevant and 
appropriate requirements (ARARs). 

This status report has been prepared to summarize the progress made in performing the four IRA 
activities outlined in the previous paragraph through June 1999 and since the signing of the ROD 
for the IRA in September 1998. Status reports will be prepared annually; the report prepared in 
August 2000 will also summarize any progress made in other activities necessary to get to the 
final ROD and an update to the ARARs analysis presented in the RI (DOE 1998b). 
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2.0 Institutional Controls 

The Utah State Engineer's Office informally approved DOE'S request for institutional controls 
for the shallow alluvial aquifer on October 21, 1998. At that time the State Engineer's office 
assumed responsibility for preparation of a ground-water management policy, for fulfilling the 
public participation rec~uirements associated with the implementation of institutional controls. 
A d  fo;implekenting the institutional controls. On  arch 18, 1999, the State Engineer issued 
notice of a public meeting regarding the proposal to prohibit drilling of shallow alluvial wells in 
the contaminated areas along Montemma Creek. Property owners that would be affected by the 
institutional control received personal invitations to the meeting. The meeting was held on 
April 7, 1999 at the San Juan County Courthouse and a draft ground-waterznanagement policy 
was made available. Only one person (an affected property owner) attended the meeting. The 
property owner questioned whether his potential use of a well completed in the deeper Burro 
Canyon aquifer would be affected by the institutional control. The property owner was told that 
because the Burro Canyon aquifer has not been contaminated by the overlying shallow aquifer, 
his use of the well would not be affected by the institutional control. 

The State Engineer's office did not receive comments during the 30-day public comment period. 
At the close of the public comment period the Ground-Water Management Policy for the 
Monticello Mill Tailings Site and Adjacent Areas (a copy is provided in Appendix A) was issued 
and became effective May 21, 1999. The policy states that new applications to appropriate water 
for domestic use from the shallow alluvial aquifer within the boundaries of the Monticello 
Ground-Water Restricted Area will not be approved; existing water rights are not affected. Also, 
change applications proposing to divert and use water from the shallow aquifer for domestic 
purposes will not be approved. The policy states that applications to drill wells into the deeper 
Burro Canyon formation would be approved if it could be demonstrated that the well 
construction would not allow the shallow alluvial water to flow to the deeper formation. A map 
of the Monticello Ground-Water Restricted Area was attached to the Ground-Water Management 
Policy. 

The State Engineer's office conducted a search of their database for existing water rights 
appropriating water for domestic use. Only one such water right, Water Right 09-0130, exists 
within the Monticello Ground-Water Restricted Area. The water right is to 0.01 cubic foot per 
second of flow from a surface diversion of an unnamed spring. A field visit to the location of the 
water right was made on April 7,1999. Water appears to have been taken from a very shallow 
well or pumped from a sump to supply what is now an abandoned, dilapidated house nearby. The 
property owner was contacted about relinquishing the existing water right or agreeing not to 
exercise the water right until it is determined that the risk to human health is acceptable; 
negotiations between DOE and the property owner are currently under way. 

DOE accepts responsibility for ensuring that the institutional controls are working. DOE will 
conduct annual inspections of the properties to look for any evidence of well installations or 
ground water use. The first inspection will occur during October 1999. The results of this 
inspection will be reported in the next annual IRA status report. 

DOWGrand Junction Office OU U1 IRA ANlual SLahls Report 
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3.0 Millsite Dewatering and Treatment 

Ground water removal at the Millsite was initiated during March 1998 with construction of a 
dewatering trench along the western side of the Carbonate Pile. Up to 100 gallons per minute 
entered the trench and flowed to Pond 3. In May 1998, an "L" shaped trench was constructed 
along the west and south sides of the Carbonate Pile. Water was pumped from this trench to 
allow remediation of the Carbonate Pile. On occasion, dewatering was halted due to insufficient 
capacity at Pond 3. As excavation in the East Pile progressed, very little ground water was 
encountered. Pumping in the Carbonate Pile area contributed to the dry conditions in the East 
Pile. 

Some of the water recovered was used for dust control; the rest was treated at the waste water 
treatment plant (WWTP) before discharge to Montezuma Creek or use for dust control. Prior to 
1998, approximately 4 million gallons of water were treated at the site. In March 1998, a reverse 
osmosis system was added to the treatment process. The WWTP operated from April 1998 
through winter. In May 1999, the WWTP was dismantled. Since April 1998, the plant processed 
over 50 million gallons. 

Data on the volumes and concentrations of water removed from the subsurface has been recorded 
and is currently being processed for the purpose of estimating the reduction in mass of 
contaminants fiom the alluvial system. The calculations will be finalized after use of 
contaminated water for dust suppression is discontinued. An estimate of the mass of 
contaminants removed during Millsite remediation and the calculations and assumptions used for 
the estimation will be presented in the next annual IRA status report. 

WWGrand lunction Omce OU Ill IRA Annual Status Report 
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4.0 Monitoring and Additional Data Collection 

The monitoring and additional data collection component of the IRA consists of two primary 
tasks: surface-water and ground-water monitoring and characterization of post-Millsite 
remediation conditions. 

4.1 Surface Water and Ground Water Monitoring 

Quarterly surface water and ground water monitoring is ongoing at the site. Monitoring in 
October 1998 was according to the Monticello Mill Tailings Site, Operable Unit II1, Annual 
Monitoring Program (DOE 1997a). Monitoring in 1999was according to the Monticello Mill 
Tailings Site, Operable Unit II1, Interim Remedial Action, Surface Water and Ground Water 
Monitoring Plan (DOE 1999~). 

Water quality samples were collected from specified locations according to a variable schedule 
(Figures 4.1-1 and 4.1-2). Because during the fall, Montezuma Creek exhibits base flow 
conditions, water levels in the alluvial system are generally the lowest, and contaminant levels 
are generally the highest in both surface water and ground water, the October sampling round 
was designed to be the most extensive. During October 1998,27 ground water samples and 6 
surface water samples were collected. Water levels were measured at all existing wells and 
stream flow discharge was measured at all surface water locations sampled. 

During January 1999, 10 ground water samples and 6 surface water samples were collected. 
Water levels were measured at ail existing wells; stream flow discharge measurements were not 
made. Three of the six surface water sampling locations were new locations on the Millsite; these 
locations were selected after considering previous source areas and observing field conditions. 

Five temporary wells were installed on the Millsite and sampled during February 1999. These 
wells will be sampled quarterly during 1999 and the sampling results will be used to determine if 
permanent well installations are warranted in those areas. Installation of these wells is further 
discussed in Section 4.2.2. 

The April sampling event was designed to compliment the October sampling event. During the 
spring, Montezuma Creek exhibits high-flow conditions, water levels in the alluvial aquifer are 
generally the highest, and contaminant levels are generally lowest in both surface water and 
ground water. Data from the April sampling event is expected to show the low end of the range 
of concentrations at each location. During April 1999,20 ground water samples and 11 surface 
water samples were collected. One of the surface water sampling locations (SW99-04) was a 
new sampling location and was selected downstream of where significant soil and sediment 
remediation was performed during 1998. Water levels were measured at all existing wells and 
stream flow discharge was measured at all surface water locations sampled. 

The Monticello Mill Tailings Site, Operable Unit 111, Data Summary Report, October 1996 - 
April I998 (DOE 1998d) was prepared in November 1998 to summarize data that had been 
collected since preparation of the RI (DOE 1998b). The report contains analytical data tables, 
plume maps and time concentration plots for key contaminants, and water level and discharge 
data. The Data Summary Report will be updated in November 1999 to report data collected from 
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October 1998 through July 1999. Analytical data tables will be reformatted in the November 
1999 data report to make them more readable. A draft example of a reformatted surface-water 
data table is provided in Appendix B. 

4.2 Data Collection 

Activities were undertaken, per the Monticello Mill Tailings Site, Operable Unit 111, Interim 
Remedial Action Work Plan (DOE 1999b) to characterize post Millsite remediation conditions in 
the vadose zone and in the surface water and ground water systems. Progress was made in Tasks 
1 and 2 of the vadose zone data collection. 

4.2.1 Vadose Zone Data Collection 

Task 1 of vadose zone data collection is to characterize the distribution of metals in the vadose 
zone soil. Surface soil samples have been collected in accordance with the OU I verification plan 
(DOE 1997b). Of the 330 planned sample locations, 282 samples have been collected as of 
August 27, 1999. Subsurface sample collection has occurred at the locations specified in the IRA 
Work Plan and show in Table 4.2.1-1. Soil samples were submitted to the Grand Junction Office 
Analytical Chemistry Laboratory for analysis of the OU I11 contaminant of concern metals and 
radionuclides. Surface and subsurface sample collection to characterize the distribution of metals 
in the vadose zone is expected to be completed during fall 1999. 

Task 2 of vadose zone data collection is to evaluate contaminant mobility in the vadose zone by 
performing column tests. Six column tests of the 10 planned tests have been completed using six 
different sub-pile vadose soil samples. A synthetic fluid was used in the tests to simulate 
contaminant leaching under ambient conditions following Millsite remediation (baseline 
desorption tests). Contaminant concentrations in the soil samples spanned the observed range for 
soil that will remain on the site. A minimum of 10 and a maximum of 28 pore volumes were 
passed through the columns (approximately 90 and 260 hour duration, respectively). The flow 
rate through the columns was about 0.8 milliliters per minute, resulting in a residence time of 
about 10 hours per pore volume. Under these conditions, 10 pore volumes are estimated to be 
equivalent to 100 years of sub-pile leaching at the site. 

One effluent sample per pore volume was collected and analyzed for arsenic and vanadium. 
Uranium concentrations were analyzed more frequently. The desorption profiles from the 
column tests are displayed in Figures 4.2.1-1 through 4.2.1-3. Fluid flow was discontinued 
toward the end of 3 tests and then resumed after 96 hours (2 tests) and 48 hours (third test) to 
evaluate if desorption is rapid and reversible. The results indicated that desorption is rapid and 
reversible. At the end of each test, a solution of sodium bromide (1,000 milligrams per liter) was 
substituted and bromide breakthrough was then monitored. The bromide results are used to 
estimate dispersivity in the column. 

I 
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Figure 4.1-2. Ground-Water and Surface-Water Monitoring Network-East 
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Table 4.2.1-1. Subsurface Sampling Locations for Metals Characterization 
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Preliminary calculations using the retardation equation results in Kd values for uranium of about 
6 to 6.5 milliliters per gram (mLIg). A numerical model was used to simulate the uranium 
desorption profile for one column test (sample 3051). The best fits to the observed data resulted 
with Kd values of between 6 and 7 mL/g. 

Three column tests of the six tests planned were completed for the RVZ rising water table 
scenario described in the IRA Work Plan. The uranium desorption results for these tests (mildly 
acidic test fluid) are very similar to the baseline tests (basic test fluid) for the respective soil 
samples (Figure 4.2.14). Arsenic and vanadium results are pending. Three tests are currently 
being set up using a dilute solution of lawn fertilizer to evaluate the RVZ golf course scenario. 

4.2.2 Surface Water and Ground Water Data Collection 

Surface water and ground water data collection activities during the past year include installing 
temporary monitoring wells for short-term monitoring on the Millsite and east of the PeRT wall 
and selecting new locations for surface water sampling. 

During the week of February 1,1999, the Geoprobe rig was used to drill six boreholes and install 
five temporary wells in the northwestern and central northern areas of the Millsite. Three of the 
locations (borehole GB 1033 and wells GB 1126T, and GB 12271') were selected in the general 
vicinity of the former well 36SE93-201-2 which during RI monitoring contained some of the 
highest concentrations of contaminants measured in the ground water at the Millsite. Two of the 
well locations (wells GB2820T, and GB3127T) were selected in an area downgradient of the 
drainage on Property MP40845 north of the Millsite where some areas of significant 
contamination were found during remediation. The fifth well (GB1690T) was located between 
those two sets of locations as shown in Figure 4.2.2-1. 

At borehole GB1033, the Geoprobe drilled to 39 ft without encountering bedrock or ground 
water. Drilling was terminated because there was not additional drill rod available to go further. 
Bedrock depths for the temporary wells and whether or not the boreholes contained water at the 
time of drilling are shown in Table 4.2.2-1. 

Table 4.2.2-1. Millsite Temporary Wells 

During the week of June 21, 1999, subsurface conditions were investigated using a Geoprobe rig 
at 10 locations in the Montezuma Creek valley east of the PeRT wall. A temporary monitoring 
well was installed at seven of the locations. The borings were completed along three north-south 
transects, primarily on the south side of Montezurna Creek, in alignment with other OU I11 
monitoring wells (Figure 4.2.2-1). Soil samples were collected and examined in the field for 
lithology and water content. Saturated alluvium was encountered at 4 locations, the remaining 
holes, including the upper bedrock, were dry. Borehole, well completion, and water level 
information is summarized in Table 4.2.2-2. Ground water sample collection at the temporary 

Well Identification 
GB1126T 
GB1227T 
G B I ~ ~ O T  
GB2820T 
GB3127T 

OU 111 IRA Annual Stmr Report WWGrand Junction Ofice 
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Depth to bedrock 
32.5 fl 
12.3 fl 
19 fl 
22.2 fl 
7 fl 

Water present at drilling 
yes 
no 
yes 
yes 
no 
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