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Department of Energy
Fernaid Environmental Management Project
P.O. Box 388705
Cincinnati. Ohio 45239-8705
(513) 648-3155

MAR 31 1995
DOE-0800-95

Mr. James A. Saric, Remedial Project Director
U.S. Environmental Protection Agency
Region V - S5HRE-8J
77 W. Jackson Boulevard
Chicago, I1linois 60604-3590

Mgy
\1

Mr. Tom Schneider, Project Manager
Ohio Environmental Protection Agency
401 East 5th Street

Dayton, Ohio 45402-2911

Dear Mr. Saric and Mr. Schneider:
TRANSMITTAL OF SOUTH PLUME GROUNDWATER RECOVERY SYSTEM EVALUATION REPORT

Reference: 1. - Letter, James Saric (USEPA) to Jack Craig (DOE-FN), "South

Plume Groundwater Recovery System Evaluation Report," dated
November 28 1994.

Enclosed is the South Plume Groundwater Recovery System Evaluation Report,
covering the period of March 1, 1994, through December 31, 1994. This report
meets the reporting requirement defined in the Design, Monitoring, and
Evaluation Program Plan by summarizing monitoring and operational activities
associated with the South Plume Recovery Well Field. However, the reporting
schedule has been changed from quarterly to semi-annually, as formally
approved by the U<S. Environmental Protection Agency (U.S.EPA) and verbally by

the Ohio Environmental Protection Agency (OEPA). The report will be submitted
in April and October of each year. '

If you have any questions, please contact John Kappa at (513) 648-3149, or
Kathy Nickel at (513) 648-3166.

Sincerel

ack R. Craig

FN:Kappa ’ Fernald Remedial Action
Project Manager

Enclosure: As Stated
\
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EXECUTIVE SUMMARY

The South Groundwater Plume Recovery Well Field was started on August 27, 1993 and has been

in oﬁératiic;ﬁ—far sixteen (16) monthis as of December 31, 1994, Duriflg— flilriws—ﬁériod of operationﬁt‘he
extraction well field has pumped 1010 million gallons of water from the aquifer and removed a total
of 126 pounds of uranium. This report presents monitoring data and operational information
collected for the period of March 1, 1994 through December 31, 1994.

The highest total uranium concentration measured in a recovery well for the reporting period was
55 micrograms per liter (ug/L) in well 3924. The highest concentration of total uranium measured
in the remaining recovery wells for the reporting period was 27 ug/L for 3925, 3.6 ug/L for 3926,
1.5 pg/L for 3927 and 1.3 ug/L for 3928. The highest concentration of total uranium m'éasured in
a monitoring well was 210 ug/L, in monitor well 2016. A comparison of total uranium data
collected in 1994 with data collected in 1993 indicates that uranium concentrations have decreased

in the study area.

Arsenic concentrations continued to fluctuate in monitoring wells south of the recovery well field in
1994. The fluctuations appear to correlate with changes in pumping rates. Arsenic concentrations
increase when pumping changes are made and return to pre-event concentrations shortly after the

system has adjusted to the new pumping rates.

During 1994 a number 6f mechanical problems occurred with the recovery well system that resulted -
in using modified pumping scenarios to maintain capture of the uranium plume. Two primary items
of note were the failure of the check valve at recovery well 3924 and the resulting backflow through
the force main which caused groundwater to flow to the ground surface in the vicinity of the
recovery well. The second incident was the discovery of holes in the well screens in recovery wells
3924, 3926, and 3928.

Despite the number of operational problems and changes in pumping configurations made in 1994,

the system appears to be meeting the goals of the removal action. The extraction well field is

Design, Monitoring and Evaluation Program Plan
Operational Summary March - December 1994
REVISION 6 E-1
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‘ preventing the southern migration of the uranium plume and the system is minimizing any impact
to the Paddys Run Road Site Plumes.

' Design, Monitoring and Evaluation Program Plan

Operational v March - December 1994 ,
REVISION 6 E-2
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“to monitor and evaluate activities associated with the groundwater recovery system for the South

6795

1.0 INTRODUCTION
The Design, Monitoring, and Evaluation Program Plan (DMEPP) (DOE 1993) was implemented

Groundwater Contamination Plume (South Plume) Removal Action (Removal Action’ No.3) at the
Fernald Environmental Management Project (FEMP). The South Plume Removal Action was
implemented pursuant to the 1990 Consent Agreement between the United States Environmental
Protection Agency (US EPA) and the United States Department of Energy (DOE). The removal
action was executed to prevent or minimize the further migration of uranium contamination
within the South Plume and to protect public health by limiting access to existing areas of
contamination within the plume. A key element of the removal action was the installation of five
(5) recovery wells south of the FEMP designed to create a hydraulic barrier limiting the further
migration of uranium cohtaminated groundwater. The monitoring requirements as defined in the
DMEPP were developed to confirm the design assumptions and to provide performance
evaluation feedback for the operation of the groundwater recovery system. Figure 1.0-1 shows
the locations of the 38 monitoring wells used for sampling or water elevation measurements

under this program, including the five recovery wells.

The system evaluation report has been prepared to meet the reporting requirements defined in the
DMEPP by providing data analysis of chemical and aquifer hydraulic data in order to evaluate
and assess recovery system berformance. This evaluation includes establishing background
chemical and hydraulic conditions for compariéon with current pumping conditions and
comparisons of actual data to hodeled results.

This report summarizes the operation of the recovery well field from March 1, 1994 through
December 31, 1994. However, data from August 27, 1993 (system start-up) through January 24,
1995 has been included in some sections of this report in order to support data interpretations and

statistical analyses and links to operational events.

Design, Monitoring and Evaluation Program Plan
Operational Summary March - December 1994
REVISION 6 ‘ 1-1
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2.0 SYSTEM OPERATION

~ This section provides an operational summary of the recovery well field focusing on significant

events affecting system performance. In addition, system performance data-including galions

pumped and pounds of uranium removed from the aquifer are summarized in this section.

A time-line detailing notable operational events from system start-up (August 27, 1993) through
the current reporting period to January 24, 1995 is presented in Section 2.1. The information
~included in the time-line that falls outside the current reporting period is provided to enhance
continuity with past reports and within this report. Certain events within the time-line have been
highlighted with an asterix. These events have been identified as requiring additional explanation
due to their impact on the recovery system. An expanded discussion of these events is included

in Section 2.2.

2.1 SYSTEM OPERATION TIME-LINE

° Augu’st 27, 1993  Recovery well field started at 3:00 pm with flows of 400 gpm per
recovery well for a total system pumping rate of 2000 gallons per

minute (gpm).

® December 1, 1993 Arsenic concentrations are found to have increased in several

monitoring wells south of the recovery well field.

® December 3, 1993 The five recovery wells were throttled back to 300 gpm per
recovery well in response to increasing arsenic concentrations south

of the recovery well field.

Design, Monitoring and Evaluation Program Plan
Operational S y March - D ber 1994
REVISION 6 2-1
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® December 9, 1993 A decision was made to perform additional on-site analyses for
arsenic from the five monitoring wells exhibiting increased arsenic

concentrations, and recovery wells 3924 and 3925.

® December 15, 1993 Five monitoring wells and recovery wells 3924 and 3925 are put

on a weekly sampling schedule for arsenic.

® January 23, 1994 Recovery wells stop pumping for 11 1/2 hours due to interruption
of service by the electric utility. Recovery well 3928 is not

restarted because of a pump failure. .

® January 29, 1994 A backup pump is installed in recovery well 3928 and well is
restarted at 8:30 am.

® February 4, 1994 Recovery well 3925 stops pumping due to a faulty pressure switch.

® February 7, 1994 Pressure switch is adjusted at recovery well 3925 and pump is
restarted.

® February 10, 1994 Arsenic concentrations in the wells south of the recovery well field

return to pre-pumping levels.

® May 22, 1994 Recovery wells shut down due to a voltage drop in electrical

service. The system is restarted within 24 hours.

® June 4, 1994 Recovery well 3927 stops pumping due to a failure of the pump.

A new pump is ordered to replace the inoperable one.

Design, Monitoring and Evaluation Program Plan
Operational Summary March - December 1994
REVISION 6 2-2
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‘ ® June 5, 1994

® June 6, 1994

® June 13, 1994

® June 30, 1994

* ® July 27, 1994

® July 28, 1994

® Sept 11, 1994

’ Design, Monitoring and Evaluation Program Plan
Operational Summary March - December 1994

REVISION 6

6795

A new pumping scenario utilizing recovery wells 3924, 3926, and
3928 at pumping rates of 450 gpm, 550 gpm and 500 gpm was
implemented.

Recovery well field shut down due to electrical surge during a

thunderstorm. The recovery well field was restarted several hours

later. The control panel for recovery well 3928 was struck by

lightning later in the evening.

The control panel from recovery well 3927 was installed at
recovery well 3928. Recovery well 3928 is placed back in service
at 500 gpm.

Pumping rates for recovery wells 3924, 3926, and 3928 were
changed to 400 gpm, 550 gpm, and 550 gpm due to increasing
concentrations of .arsenic in monitoring wells located south of the

recovery well field.

Recovery well 3924 shut down. Due to a faulty check valve, some

of the groundwater pumped into the forced main piping system

. from recovery wells 3926 and 3928 back flowed into recovery well

3924. Recovery well 3924 is left out of service until corrective

action can be implemented.
An alternate pumping scenario utilizing recovery wells 3925, 3926,
and 3928 at pumping rates of 450 gpm, 550 gpm, and 500 gpm

was implemented.

Recovery well 3928 stopped pumping groundwater. No immediate

cause is identified. iz -

2-3
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DA

® Sept 12, 1994

® Mid October

® Qctober 26, 1994

* ® Early December

® Mid December

* ® Late Dec, 1994

Design, Monitoring and Evaluation Program Plan
Operational Summary March - December 1994
REVISION 6
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An alternate pumping scenario utilizing recovery wells 3925 and

3926 at pumping rates of 450 gpm and 550 gpm was implemented.

® Sept 30, 1994 Activities were iniiiated to replace recovery well pumps in all —

recovery wells and install additional check valves at each well.

Recovery well pumps 3924, 3927, and 3928 were removed from
the wells. Camera surveys and well depth measurements were

conducted prior to pump replacements.

Camera surveys and welil depth measurements in recovery wells
3924 and 3928 revealed significant accumulations of material in the

wells. Recovery well 3927 was observed to be in good condition.

Recovery wells 3924 and 3928 were developed. A follow-up
camera survey was conducted that revealed holes.in well screens of
recovery wells 3924 and 3928. The hole in recovery well 3924
was approximately 41 ft from the top of well. The hole in

recovery well 3928 was approximately 97 ft from top of well.

A new pump was placed in recovery well 3927 and it was placed
back in service on January 6, 1995. Recovery wells 3925, 3926,

and 3927 were in service at this time.

Recovery well 3926 was taken out of service for pump
replacement. A camera survey and depth measurement was
conducted revealing a significant accumulation of material in the
well. Development of the well was performed and a follow-up
camera survey was conducted. The camera survey revealed a hole

in the well screen at approximately 95-ft-from:top-of well.

2-4
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® Dec 29 - Jan 6 The pump from recovery well 3926 was placed in recovery well
3924 on an interim basis. All recovery wells are shut down while

pump is placed in recovery well 3924, This action is necessary

3924 and must be de-energized to safely operate a drill rig or crane

at recovery well 3924.

® January 6, 1995  Recovery wells 3925 & 3927 were restarted at 450 gpm and 550

gpm respectively.

° Januaryﬂl3, 1995 Recovery well _3924 placed back in service at 400 gpm. Recovery
well 3925 taken out of service for pump replacement. Recovery
well 3925 was inspected and developed. No problems were

identified.

® January 18, 1995 Recovery well 3926 placed back in service with recovery well 3924
pump at 300 gpm respectively.

® January 24, 1995 Recovery well 3925 placed back in service. Recovery well field
back in operation with a total pumping rate of 1400 gpm (well
3924 = 300 gpm, 3925 = 300 gpm, 3926 = 400 gpm, 3927 =
400 gpm, 3928 = out of service). '

2.2 (*) Significant Operational Events

Recovery well pump 3924 shut down during the night/morning of July 27/28, 1994. 1t is
speculated that this failuré was due to line voltage ﬂﬁctuations caused by a thunderstorm.
Following shut down of the pump, the check valve for recovery well 3924 did not close. This
allowed line pressure from the other two operating recovery wells (ﬁW 3926 and RW 3928) to
back flow through the recovery well 3924 <_:héck valve and into the well. The flow of water into

recovery well 3924 filled the well casing and discharged onto the ground surface. Two water -s:. -~

Design, Monitormg and Evaluation Program Plan
Operational Summasy March - December 1994
REVISION 6 2-5
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samples collected from standing water around recovery well 3924 had detectable concentrations
of total uranium of 2.8 and 2.2 micrograms per liter (ug/L). These values are within the range of
background uranium concentration for groundwater in this area. Radiological surveys of the

release area showed-no-elevated-activities. ———-—- — —— -~ - - 0 .

In order to ensure that this situation did not repeat, an additional check valve was installed in
each recovery wells piping and a third check valve was included as part of the new pump

assemblies.

During the Fall of 1994 activities were initiated to replace the pumps in the five South Plume
Recovery Wells. This action was necessary because the pumps which were originally installed
were being operaied_ below the manufacturers recommended operational range. Through the start-
up period and first few months of operation of the well field it was found that the optimum
pumping rate for the recovery wells fell below the lower limit recommended by the pump

manufacturer. Operating below this limit was suspected of causing repetitive pump failures.

As pump replacement activities progressed it was discovered that three recovery wells (3924,
3926 and 3928) had significant amounts of sand and gravel inside the well screen. The material
was removed from the wells and a video inspection was conducted of each well. The video
inspection revealed that each well had a hole in the well screen allowing aquifer sediments to
enter the well. Following extensive review of the installation records, video inspections,
interviews with the screen manufacturer and installer it was difficult to identify the root cause.
The consensus was that the well screens were damaged either during pump installation or well
development activities. Recovery wells 3924 and 3926 were placed back in service on a
temporary basis pending a determination on whether to redrill the wells or try to repair the well
screens. Recovery well 3928 was taken out of service at this time since it is not critical to the

capture of the 20 pg/L uranium plume.

Design, Monitoring and Evaluation Program Plan
Operational S y March - D ber 1994
REVISION 6 .
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2.3 Summary of Well Field Performance

At the Storm Water Retention Basin Valve House, total flow and concentrations of total uranium

- are measured daily from the cumulative discharge of the recovery well field. Figure 2.3-1 shows ~— ~

the cumulative gallons pumped from the groundwater extraction system from system start up until
the end of 1994. As of December 31, 1994 a total of 1.01 billion gallons of water had been
pumped from the aquifer. Figure 2.3-2 shows the cumulative gallons of groundwater pumped

per month per recovery well from system start up through 1994.

The average total uranium concentration per month for the system discharge are shown in Figure
2.3-3. The curve shows that the average total uranium values were initially 30 micrograms per
liter (ug/L) when the extraction system was started and then decreased below 20 ug/L by October
1993. In May 1994 and June 1994 values temporarily increased. This temporarily increasing
trend corrésponds with the shutdown of recovery well 3925, 3927 and 3928 in June 1994 and a
revised pumping scenario that utilized recovery wells 3924 and 3926 for part of the month.
Because recovery well 3924 pumps groundwater with higher uranium concentrations than the
other recovery wells, the average uranium value for the system increased. By August the
average uranium concentration shoWed a temporary decrease in concentration. This decline in
uranium concentration in the discharge is attributable to recovery well 3924 shutting down, which
typically has the highest concentrations of uranium. By October 1994 the concentration of
uranium in the discharge waters was back to concentrations anticipated based on earlier trends in
the data. This change in concentration back to expected levels was due to the revised pumping
scenario implemented on September 12, 1994 utilizing recovery wells 3925 and 3926 at 450 gpm
and 550 gpm respectively.

After 16 months of operation the South Plume Recovery Well System has pumped approximately
1010 million gallons (Mgal) of groundwater from the Great Miami Aquifer (Figure 2.3-1), and
removed approximately 126 pounds (Ibs) of uranium. Figure 2.3-4 shows the total uranium
discharged to the Great Miami River from the extraction well field in pounds per month of
operation. This calculates out to an efficiency of 0.12 Ibs/Mgal of groundwater. Modeling of
Design, Monitoring and Evaluation Program Plan

Operational Summary March - December 1994
REVISION 6 2-7
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the predicted performance of the South Plume Recovery Well System was conducted as part of
the OUS Feasibility Study (bOE 1995, Page F-7-10, "No-additional-action design modeling".)
The system efficiency was calculated as 0.27 Ibs/Mgal. This difference in efficiency is attributed
‘to the initial conditions used in the groundwater model. The initial total uranium plumie used in o
the groundwater model is larger than actual field conditions indicate. The over estimation

resulted from kriging and using worst-case data. The model simulates more uranium being

present in the vicinity of the recovery system than is actually there, resulting in a higher system

efficiency.

TLO B ngs r : e

Design, Monitoring and Evaluation Program Plan )
Operational Summary March - December 1994
REVISION 6 2-12
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3.0 MONITORING RESULTS

This section summarizes water quality and groundwater elevation measurements. A total of

thirty-five monitoring welis are sampled for a suite of analytes including chemical constituents
associated with the Paddys Run Road Site (PRRS) contaminant plumes. These analytes are listed
in the DMEPP. Appendix A contains a summary of validated detections of the constituents
sampled for under the DMEPP during the reporting period.

3.1 GROUNDWATER ANALYSES

Total uranium is the primary constituent of interest since the objective of the South Plume
Removal Action is to prevent the further southern migration of the uranium plume. Arsenic is a
secondary constituent of concern for this program because it is a target analyte for the PRRS
Plume and increasing levels of this contaminant have been detected in wells south of the recovery
well field. For this reason the data presented will focus primarily on uranium and arsenic.

Other analytes will be briefly discussed at the end .of this section.
3.1.1 Uranium

All available validated detections of total uranium from DMEPP monitoring wells are presented
in Appendix A. Concentration plots over time for uranium are presented in Appendix B.
Results of the total uranium analyses during the reporting period shows that Recovery Well 3924
had the highest concentration of total uranium of all the recovery wells, with a value of 55 ug/L
on July 19, 1994. This compares with a high concentration of 180 ug/L in 1993 in recovery
well 3924. Recovery well 3925 had a high concentration during the reporting period of 27 ug/L
on December 27, 1994. This value is higher than any previous value recorded in 1993.
Recovery wells 3926, 3927 and 3928 continued to exhibit concentrations less than 5 pg/L during
the reporting period. A review of the concentration plots in Appendix B for uranium shows that
recovery wells 3925 and 3926 have an increasing trend of uranium concentrations. Recovery
wells 3924, 3927 and 3928 have stable or decreasing trends in uranium concentrations.
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The Remedial Investigation Report for Operable Unit 5 (DOE 1995) reports the background
range of uranjum in the Great Miami ‘Aquifer to be from 0.1 ug/L to 3.1 ug/L. As depicted in

the concentration plots in Appendix B, the following wells had concentrations of uranium during

mev:§éb’c)thr;g' ;péfi’od—t_ﬁz;t— fell within this range.

These wells are;

2002 2093 2880 2897 2898 2899
2900 3003 3128 3624 3636 3880
3881 3897 3898 3899 3900 3927
3928 |

The following wells had uranium detections above 3.1 ug/L but less than 20 ug/L during the

reporting period,

2128 2548 2625 2636 2881 3095

© Of these six wells 2636 and 2881 exhibited a data spike in July 1994 of 3.6 ug/L and 3.9 ug/L
respectively. These spikes occurred after a rain event on July 13, 1994 of 2.72 inches. These
data spikes were noted in nearby wells with other constituents and will be discussed later in this
report.

During the reporting period well 2544 showed a steady increase in uranium from 2 pg/L in early
1994 to 13 pg/L in October 1994. These values are less than the maximum concentration of 21
pg/L noted August 31, 1993,

The following wells had detections of uranium exceeding the proposed maximum contaminant

level of 20 ug/L. These wells are:

2061 2095 2125 2545 2624 - 3125

Design, Monitoring and Evaluation Program Plan
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Of these monitoring wells the highest concentration of total uranium was detected in well 2061
with concentrations of 210 ug/L (April 21, 1994). This compares to the high value of 380 pg/L
on August 31, 1993. A review of the concentration plot for this well in Appendix B shows a
decreasing trend in 1994 with one data spike in July attributable to the previously inentioned rain
event. Well 2095 had the second highest concentration of uranium with a maximum value of 170
pg/L on October 4, 1994. This well exhibited increasing concentrations of uranium during the
reporting period as did monitor well 3125. This trend is attributable to the upgradient location of
these wells to the recovery well field. Monitoring wells 2125, 2545 and 2624 all showed a

decreasing trend of uranium in 1994 compared to previously available data.

Figure 3.1-1 shows the distribution of total uranium in the upper portion of the aquifer south of
Willey Road prior to the recovery well start-up. This distribution is based on type 2 well
sampling data. This data was collected during Remedial Investigation field studies and sampling
associated with the recovery well system. A number of monitoring wells exhibited total uranium
concentrations above 20 ug/L prior to the starting of the recovery well system. Figure 3.1-2
shows the location and distribution of total uranium in the upper portion of the aquifer south of
Willey Road at the end of 1994 based on data collected from type 2 monitoring wells. A net
change map (Figure 3.1-3) was generated for the plume area south of Willey Road by subtracting
the data grid files for Figure 3.1-1 from the grid files for Figure 3.1-2. In Figure 3.1-3 the light
shaded areas are those areas where total uranium concentrations in the upper portion of the
aquifer have decreased since the start up of the recovery well field and the dark shaded areas are

those areas where uranium concentrations have increased.

Areas that exhibited increases in uranium concentration are the northwest boundary of the plume
near Willey Road, the southern tip of the plume, the center of the plume north of well 2061 and
in the vicinity of recovery well 3925 (See Figure 3.1-3). The southern tip of the plume and the
northwest boundary of the plume only increased by approximately 5 ug/L. The increase in

uranium concentrations in the vicinity of well 2095 is due to migration of the plume center from

the reg‘ion of well 2060 and 2550 south towards the recovery wells. Near recovery well 3925 the
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concentrations in the plume increased by as much as 20 ug/L. This is due to the capture of the
narrow high concentration area of the plume by both recovery wells 3924 and 3925. All other
areas of the plume showed decreases in concentrations. Most notably the western edge and .

southeastern edge of the plume showed a decrease in uranium concentrations. This can be seen

most readily by comparing figures 3.1-1 to figures 3.1-2.

3.1.2 Arsenic

The Remedial Investigation Report for Operable Unit 5 identified a range of detection of 0.0011
mg/L to 0.0294 mg/L for background concentrations of arsenic in the Great Miami Aquifer.
Arsenic was detected in a total of 12 monitoring wells sampled as part of the DMEPP .program
during the reporting period. Concentration plots of arsenic versus time for these wells are A
present in Appendix B. Of these 12 wells with detectable concentrations of arsenic seven of the
wells had concentrations within the range of background. They are as follows:

2898 2899 3636 3898 3899 3900

3128 ‘ |
The concentration plots for these wells had similar patterns in 1993 and 1994 displaying an

increase near the end of 1993 followed by a gradual decrease in arsenic concentrations.

The remaining five wells that had detectable concentrations of arsenic had detections above the

maximum contaminant level of 0.05 mg/L.. These wells are as follows:
2128 2548 2625 2636 2900

All of these wells with the exception of monitor well 2128 and 2900 are PRRS monitoringing
wells. As was noted in 1993 these wells exhibited concentration spikes that were associated, with
changes in pumping rates of the recovery well field. This pattern was also noted in 1994. When
pumping rates were changed or pumps were shut off and restarted the arsenic concentrations in
these wells increased and then returned to pre-pumping conditions over the course of several
weeks. The only exception to thispattern is well 2636 which has shown a continually increasing -
Design, Monitoring and Evaluation Program Plan ‘ -
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trend. During the reporting period well 2900 exhibited three arsenic detections above 0.05
mg/L. These detections were followed by decreases in arsenic concentrations back to

background levels and are assumed to be associated with changes in pumping scenarios during

the reporting period.

3.1.3 Other Analytes

This section provides a discussion of other indicator ahalytes tested for under the DMEPP. Total
phosphorus, potassium, sodium, benzene, cumene (isopropyl benzene), ethylbenzene, toluene and
xylene are considered to be associated with the PRRS Plume. Concentration plots for those
constituents that exhibited detectable quantities for the reporting period are presented in Appendix
B.

The range of observed values of volatile organic compounds was between 0.001 mg/L and 0.01

mg/L. No detections above this range were identified during the reporting period.

Phosphorus concentrations are illustrated in thirteen phosphorus concéntration plots in Appendix
B. The Remedial Investigation Report for Operable Unit 5 (October 1994) determined \the
background range of f;hosphorus in the Great Miami Aquifer to be from 0.01 Amg/L to 3.08
mg/L. The following nine wells had concentrations of phosphorus that fell within the phosphorus

background range:

2548 | 2549 2898 2899 2900 3128
3636 3899 3900 '

Since project startup, most monitoring wells in this grouping have exhibited unpredictable .
changes within the background range of phosphorus concentrations. For example, well 2548 had
pre-pumping concentrations of total phosphorus of 1.04 to 1.5 mg/L. Two maximum levels were
observed in well 2548 during 1993, as was previously reported. Phosphorus levels became
erratic during 1994, varying between 0.482 mg/L and 3.0 mg/L. .

Design, Monitoring and Evalustion Program Plan
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A broad trend in phosphorus concentrations is observed along the front of the capture zone. In
type 2 wells the maximum phosphorus concentrations for the reporting period were found in

monitoring well 2636 south of the capture zone, while the minimum phosphorus concentrations in

1994 were observed in monitoring wells 2898 and 2899 located southeast of the uranium piume

front. Maximum phosphorus concentrations closer to the capture zone reached 12.3 mg/L on

July 18, 1994 in well 2625, while a maximum of 167 mg/L on July 18, 1994 was observed

further to the south in monitoring well 2636.

Three wells (2625, 2636, and 3898) had increases in phosphorous concentrations on July 18-19,
1994. A heavy rain (2.72 inches) fell on the area on July 13, 1994. Increases in concentrations
throughout 1994 for these wells, and also well 2128, may be explained by increased pumping

rates on recovery wells to the north.

Potassium concentrations are illustrated in twelve potassium concentration plots in Appendix B.
Although potassium background levels have been determined in the Operable Unit 5 Remedial
Investigation Report (DOE 1995) to be between 0.648 mg/L and 1.96 mg/L, all of the following -

monitoring wells had potassium concentrations above this range during the reporting period:

2128 2548 2625 2636 2898 2899
2900 3128 3636 3898 3899 3900

Three wells (2128, 2548, and 2636) had considerably higher potassium concentrations. During
the reporting period, a maximum potassium concentration was identified in monitoring well 2636
(146 mg/L on July 18, 1994). Well 2636 exhibited the greatest variability in potassium
concentration readings, with all values being above 80 mg/L since the recovery well field began

pumping in August of 1993.

Well 2128 has exhibited variable potassium concentrations above the pre-pumping range of 3.85

mg/L to 8.1 mg/L. In addition to the high values previously reported for this well, a detection

i
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value of 16,000 (Octbber 3, 1994) represents the maximum concentration observed for this well

during the reporting period.

~ Well 2548 exhibited a significant increase in potassium concentrations from the pre-pumping -

range of 3.02 mg/L to 11.9 mg/L. In addition to similar detection values for this well as
described in the 1993 report, a peak value of 17.5 mg/L (October 3, 1994) was detected. The

remaining potassium detections for the rest of the reporting period were below 5 mg/L.

A comparison of potassium data from type 2 wells to type 3 wells indicates that higher potassium

concentrations are present in the upper portion of the Great Miami Aquifer near the water table.

Lower concentrations of potassium are present in the lower parts of the Great Miami Aquifer.

Sodium background levels have been determined to be between 3.08 mg/L and 50.4 mg/L. The
following wells had concentrations during the reporting period which fell within the sodium

background range :

2548 2549 2625 2898 2899 2900
3128 3636 3898 3899 3900

The highest observed sodium concentrations were found in monitoring well\ 2636, with unfiltered
readings at 79.9 mg/L on May 3, 1994, and 50.3 mg/L on July 18, 1994. Sodium

concentrations in monitoring well 2128 were below the upper range of background concentrations
(as reported in the Operable Unit 5 Remedial Investigation Report) throughout the first half of the
year. Unfiltered concentrations rose abo&e background to 54.5 mg/L (July 19, 1994) and to 63.7
mg/L (October 3, 1994).

As with potassium, it is observed that maximum sodium concentrations are found to the
southwest in monitoring Well 2636, while minimum sodium concentrations are found to the

northeast in monitoring Wells 2898, 2899, 3898, and 3899.

i TONETETOTE TN ag
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. A comparison of sodium data from type 2 wells to type three wells indicates that higher sodium
concentrations are present in the upper portion of the Great Miami Aquifer near the water table.

Lower concentrations of sodium are present in the lower parts of the Great Miami Aquifer.

3.1.4 Statistical Analyses

Table 3.1-1 (DMEPP Statistical Summary - All Analytes, for 1993 and 1994) provides a
comparative overview of summary statistics for detected analytes in 1993 and 1994. The arsenic
sampling data set (observations) increased by more than 5 times between 1993 and 1994. At the
same time, the maximum arsenic detection value (0.706 mg/L in 1993 and 0.200 mg/L in 1994),
the average detectibn value (0.086 mg/L in 1993 and 0.047 mg/L in 1994), and the data set
standard deviation (0.139 in 1993 and 0.037 in 1994) decreased.

Uranium statistical results also showed a decreasing trend. It is important to note that while the
minimum detected amounts remained the same, the maximum uranium detected value dropped
, ‘ from 380 ug/L in 1993 to 230 pg/L in 1994, The average detected concentration dropped from
26.346 ug/L in 1993 to 19.607 ug/L in 1994, while the standard deviation declined from 60.894
to 45.323. Analytical results collected on July 19, 1994 for ;nonitor well 3898 had detectable
concentrations of total uranium at 170 ug/L and 180 ug/L respectively. These values were not
used in the statistical analyses for total uranium because these values were assumed to be
erroneous. This assumption was made due to the faét that historical data for well 3898 has
consistently had detectable quantities between 0.2 ug/Lto 2.41 ug/L and surrounding type 3
monitoring wells have exhibited similar concentrations. The statistical decline in the
concentration of total uranium detected is likely the result of the actual removal of 126 pounds of

uranium from the recovery system operation.

Tables 3.1-2 (DMEPP Statistical Sﬁmmary: Uranium Data for 1993) and 3.1-3 (DMEPP
Statistical Summary: Uranium Data for 1994) provide a detailed picture of the change in uranium
results in 1993 and 1994. Substantial changes (incfeases or decreases of more than 15 percent

from 1993 to 1994) were observed in 12 wells. The mag(im'um concentration of uranium detected

' Design, Monitoring and Evaluation Program Plan
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rose in 3 monitoring wells (MW 2095, 3125, and 3925), while the maximum concentration of

uranium detected fell in 9 wells (MW 2002, 2061, 2545, 2548, 2624, 2636, 3636, 3880, and

3924).
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. 3.2 CAPTURE ZONE ANALYSES

In 1994, changes to the operation of the recovery well system were initiated to respond to

" meéchanical operation problems: ’*'I’he*initial~rec0\"ery~well-—pumpingf scenaric,- modeled-usingthe .
SWIFT Calibrated model in 1993, had all five recovery wells pumping at 300 gpm per recovery '
well (Figure 3.2-1). Five system changes were modeled and implemented in 1994 to react to
mechanical failures of the recovery well system. The revised pumping scenarios were modeled
prior to their implementation to predict what the result of the changes would be. Field

monitoring was conducted to document if the changes were working as predicted by the model.

Drawdown and capture zone analysis was performed by contouring actual field measured data.
Drawdown within the recovery wells could not be measured and had to be calculated. The
calculation is based off of one measurement collected from recovery well 3927 in 1995. This
measurement was collected using a pressure transducer which was installed with a replacement
pump in recovery well 3927. A water table elevation measurement collected from monitoring
' well 2002 (which is near the recovery well) was directly compared to an actual drawdown
. measurement collected at recovery well 3927. The difference in water table elevations was two
feet. Because pumping rates varied from well to well at different times of the year drawdown for
the capture zone analyses maps for each recovery well was selected by subtracting three feet
from the water tﬁble elevation at monitor well 2002. This method assumes that the resulting
drawdown at each individual recovery well is the same even though it is acknowledged that this
is not likely the case. Plans are in the works to install pressure transducers in the remaining
recovery wells for direct measurement of drawdown. Once this task has been completed actual

measurements from within the recovery wells can be used.

On June 5, 1994 recovery well 3927 shut down due to a pump failure. On June 6, 1994
recovery well 3926 shutdown due to a pump failure. A new pumping scenario was implemented
with recovery wells 3924, 3926 and 3928 pumping at 450 gpm; 550 gpm, and 500 gpm
respectively. This scenario was only in effect for eight days, therefore there was not enough

time to collect field data to assess how well the system was operating.- On:June 30, 1994
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increasing concentrations of arsenic in monitoring wells located south of the recovery well field
was detected. Pumping was modified so that recovery wells 3924, 3926, and 3928 were
pumping at 400 gpm, 550 gpm, and 550 gpm respectively. Arsenic concentrations decreased.

The capture zone analysis of this pumping scenario (Figure 3.2-2) illustrates-that the-capture-zone-- -

predicted by the model (Figure 3.2-5) is very similar to the capture zone constructed from field

monitoring results and the system was performing as predicted.

On July 28, 1994 recovery well 3924 stopped pumping, resulting in a third system change.
Recovery wells 3925, 3926, and 3928 were adjusted to 450 gpm, 550 gpm, and 500 gpm
respectively. The capture zone analysis of this pumping scenario (Figure 3.2-3) illustrates that
the capture zone predicted by the model (Figure 3.2-6) is very similar to the capture zone

constructed from field monitoring results and that the system was performing as predicted.

The fourth system change occurred on September 12, 1994 due to the failure of recoversl well
3928. This scenario was modeled and implemented with recovery wells 3925 and 3926 at 450
'gpm' and 550 gpm respectively. The capture zone analysis of this pumping scenario (Figure 3.2-
4) illustrates that the capture zone predicted by the model (Figure 3.2-7) does not extend as far
east as the capture zone constructed from field monitoring results, however they are similar. In

general, the system was performing as predicted.

In mid December 1994 a number of varying scenarios were utilized during the replacement of
recovery well pumps. Different scenarios were modeled and implemented as the pump
replacement progressed by changing pumping rates between wells 3924, 3925, 3926 and 3927.
Modeling results indicated that the changes made had little effect on the effective capture of the

system.

The SWIFT Calibrated Model was run for all of the new pumping scenarios implemented in
1994. Particle tracking was performed using the flow output. Figures 3.2-5, 3.2-6 and 3.2-7
show the particle tracking runs of the system changes that remained in effect long enough to
monitor their impact on the aquifer. The planar particle tracks are.similar to actual capture
Design, Monitoring and Evaluation Progrem Plan

Operational y March - D ber 1994
REVISION 6 3-19
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analyses as depicted in Figures 3.2-2, 3.2-3 and 3.2-4. Figures 3.2-5, 3.2-6 and 3.2-7 show
particle tracking results indicating that the 20 ppb uranium isopleth is being effectively captured.

Vertical capture through the aquifer was previously assessed using the 300 gpm pumping scenario

"in the August 1994 DMEPP report (DOE, 1994). --Simulations were ruii with STLine at each. _ .

recovery well with vertical cross sections oriented north to south through model layers 1 through
6. These simulations were performed at recovery wells 3924, 3925, 3926, 3927, and 3928 and
show capture down to model layer 6. With the higher pumping rates used during 1994, it was
not »n‘ecessary to perform further simulations of vertical capture. Since particle tracking indicated
capture down to model layer 6 it is assumed that complete capture of the 20 ppb uranium isopleth

is occurring.

The purpose of the recovery well field is to intercept the total uranium plume as defined by the
20 ppb isopleth. Figures 3.2-2, 3.2-3, and 3.2-4 superimpose well capture zones over the extent
of the 20 ppb total uranium envelope generated from data collected in 1994. Figures 3.2-2 and
3.2-3 indicate that the 20 ppb uranium isopleth is within the capture zone induced by the

recovery well system with those respective pumping scenarios.

Design, Monitoring and Evaluation Program Plan
Operational S y March - D ber 1994
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4.0 SUMMARY

During 1994 a number of incidents occurred that caused the recovery well field to shut down for
various lengths of time. "Due to these occurrénces ilie recovery well field was operated-at various
pumping rates utilizing different recovery wells depending on which wells were operational at the
time of the incident. These various pumping scenarios were selected based on modeling runs to
select the optimal pumping configuration while maintaining effective capture of the 20 ug/L

uranium plume isopleth.

Based on model results and actual field measurements an effective capture of the uranium plume
was maintained for all the pumping scenarios during the reporting period. The October 1994
pumping scenario of recovery well 3925 and 3926 at pumping rates of 450 gpm and 550 gpm,
respectively, potentially would not have captured the eastern 20 pug/L plume isopleth north of the
recovery well field near Willey Road if operated at this pumping scenario for approximately 12
1/2 years based on model parameters. This pumping scenario was only utilized for the time
neriod between mid September to mid December. From mid December to January 24, 1995 a
number of ‘pumping scenarios were utilized on a short term basis as recovery well pumps were
being replaced on a well by well basis. By January 24, 1995 recovery wells 3924, 3925, 3926
and 3927 were put back in operation at 300 gpm, 300 gpm, 400 gpm and 400 gpm respectively.

Sampling results for the reporting period show that the system is meeting the overall project
objective of capture of the uranium plume. The statistical summary of the analytical data
confirms that uranium concentrations in the plume are decreasing overall. A review of the
sampling results for arsenic show that changes in pumping rates or alternative pumping scenarios
can have a temporary impact on arsenic concentrations. These changes in arsenic concentrations
do return to previous trends given time. Modeling predictions made using the SWIFT GMA Fate
and Transport Model, calibrated in 1993, are similar to observed field conditions. The only
exception is the estimated total pounds of uranium discharged. The model estimate was higher
than actual data due to the initial total uranium plume used in the model being larger than actual
data indicates.

Design, Monitoring and Evaluation Program Plan

Operational Summary March - December 1994 )
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During 1995 it is anticipated that recovery wells 3924 and 3926 will either be replaced or the
holes in the screens will be repaired. Once this is completed then replacement pumps will be

installed in recovery wells 3924 and 3926. At this time pressure transducers will concurrently be

installed so that drawdown measurements can be collected from these recovefy wells. At this

time there are no plans to pump recovery well 3928.

Design, Monitoring and Evaluation Program Plan
Operational Summary March - December 1994
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Appendix A ~
Summary of Analytical Detections
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-(dash)

effects reflected in the associated QC results. Analyte identification is reliable,
however, and EPA guidance allows the use of "J" qualified data to be used in
baseline evaluation of risk assessment as well as nature and extent of
contamination. This qualifier is also applied to organic data when the actual result
is less than the CRQL,; these data are also considered quantitatively estimated. "J"
may carry additional meaning when used in radiochemical validation; the Data
Validation Summary Report will further define the usage of this qualifier.

These data are not validated. Reasons for non-validation can be found in the Data
Validation Summary Report associated with the data set. These data cannot be
used in risk assessment evaluation.

A dash (-) indicates that the result is CONFIDENT AS REPORTED; the validator
did NOT assign any of the above qualifiers to the positive result. (NOTE: When
an undetected result is not further qualified, the validator will still enter the "U"
qualifier in the qualifier column.)
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Appendix B
Concentration Plots for
DMEPP Monitoring and Recovery Wells

Design, Manito.ring and Evaluation Program Plan
Operational Summary March - December 1994
REVISION 6
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