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Document Number U0197800 Executive Summary

Executive Summary

Ground water at the Tuba City, Arizona, Uranium Mill Tailings Remedial Action (UMTRA)
Project site is contaminated as a result of uranium ore-milling activities that took place between
1956 and 1966. A pump-and-treat system that includes extraction wells and a distillation unit is
being used to treat the contaminated water. Analyses of weekly composite and monthly grab
samples of ground water from extraction wells, established that contaminant concentrations in
extraction well samples are relatively low when the wells have been in service for extended
periods of time, but the contaminant concentrations are higher immediately after the wells are
restarted following shut down for several days. This tendency is referred to as the “rebound”
effect.

The extraction and treatment systems were shut down for two periods in January 2004. For this
study, extraction wells were intensively sampled after pumping resumed to help quantify the
effects of rebound on individual wells. Water samples were collected from 23 extraction wells
currently in use at Tuba City. Samples were analyzed for chloride, conductivity, nitrate, sulfate,
and uranium. These data are particularly useful in developing plans to increase the efficiency of
ground water remediation, such as the use of pulsed pumping.

Nearly all the extraction well samples show some rebound effect. In contrast, samples from two
wells had trends that were reversed. Increasing or decreasing concentration trends for chloride,
conductivity, nitrate, sulfate, and uranium are similar for a given well.

On the basis of several lines of evidence, desorption is likely not the dominant process causing
rebound at the Tuba City site. A more probable explanation for the rebound effect is a change in
the source of ground water delivered to the extraction wells during pumping. As the wells are
pumped, the ground water elevation near the well decreases. Flow of ground water from the
upper portion of the strata may decrease because the lower water table causes a higher proportion
of ground water from deeper and less contaminated horizons to enter the well as pumping
progresses.

More removal of contaminants from the subsurface occurs if concentrations are high in the
extracted water. If concentrations increase in a well during resting periods, it may be efficient to
pump the well for a period of time and then let it rest. This type of cyclic pumping is referred to
as “pulsed pumping,” but this technique will be ineffective if concentrations decrease rapidly
during pumping. In many of the wells, concentrations decreased fairly rapidly in ground water
samples during the rebound study. Pulsed pumping may be impractical for these wells. Pulsed
pumping may be effective for some of the wells that have relatively low rebound rate parameters.
Some wells can probably maintain relatively high concentrations of contaminants with
continuous pumping and would not need to be pulsed. The two wells with reverse rebound could
be pumped continuously because mass removal increases as these wells are pumped.

DOE/Office of Legacy Management Analysis of Contaminant Rebound in Ground Water in Extraction Wells
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1.0 Introduction

Ground water at the Tuba City, Arizona, Uranium Mill Tailings Remedial Action (UMTRA)
Project site is contaminated as a result of uranium ore-milling activities between 1956 and 1966.
The Tuba City site is located on Navajo Nation land in northeast Arizona.

The aquifer underlying the site is referred to as the N-aquifer and consists of, in descending
order, the Navajo Sandstone, the Kayenta Formation, and the Moenave Formation. Under natural
conditions, depth to the top of the saturated zone at the site (in the Navajo Sandstone) is
approximately 35 to 50 feet (ft). Millsite-related ground water contaminants at the Tuba City site
include cadmium, molybdenum, nitrate, selenium, strontium, sulfate, and uranium. As part of the
effort to restore local ground water quality, a remedial system consisting of extraction wells, a
distillation unit (for water treatment), and an infiltration trench is in operation.

Analyses of Tuba City weekly composite and monthly grab samples of ground water from
extraction wells established that contaminant concentrations in the extraction wells are stable and
relatively low when the wells have been in service for extended periods of time, but
concentrations in the samples are higher immediately after the wells are restarted following shut
down of the wells for several days. This tendency is referred to as the “rebound” effect. Analyses
of daily influent samples suggest that rebound is of short duration and that contaminant
concentrations in the wells stabilize within about 3 days. Analytical results of well samples
collected on a monthly basis show that the rebound effect is more pronounced in some wells than
in others.

The extraction and treatment systems were shut down from January 19, 2004, until 9:07 p.m. on
January 28, 2004. The system was shut down a second time from 6:28 a.m. on January 30, 2004,
through 12:07 a.m. January 31, 2004. Baseline samples were collected on January 15, 2004,
several days before shutdown. Prior to baseline sampling, the wells had been pumping for
approximately 4 months without interruption. For this study, extraction wells were intensively
sampled from January 28 through February 3, 2004. The goal of the sampling was to evaluate the
extent and duration of rebound for individual wells. These data are particularly useful in
developing plans to increase the efficiency of ground water remediation with pulsed pumping.

This work was funded by ESL and Tuba City subtasks of the LM task order. Field and laboratory
work were conducted collaboratively with ESL and Tuba City site personnel. Appendix A
contains a complete set of tabulated data and graphical portrayals of key data. Appendix B
contains field and laboratory notes.

DOE/Office of Legacy Management Analysis of Contaminant Rebound in Ground Water in Extraction Wells
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2.0 Methods

Water samples were collected from 23 extraction wells currently in use at Tuba City. The
treatment system was restarted January 28, 2004, and the pumps were turned on at 9:07 p.m.
Samples were collected immediately (within 30 minutes of restart) and every 4 hours until the
morning of January 30, 2004, for a total of nine sampling events. At that time, a system failure
occurred necessitating shutdown for repairs. Sampling (round 10) resumed at approximately
12:30 a.m. January 31, 2004, 30 minutes after the pumps were restarted after about 18 hours (h)
when the pumps did not operate. Additional samples were collected 4 hours later (round 11). At
that time, the decision was made to reduce sampling frequency. Samples (round 12) were
collected at 1 p.m. (7-hour interval) January 31, 2004, and then daily for the next 3 days.

All extraction wells were sampled using the same sampling method and in the same order during
each sampling event. A ladder was lowered into the well vault for safe access. The well sampling
port was opened and allowed to run for approximately 15 seconds before a 125-milliter (mL)
Nalgene bottle was filled with ground water. The ladder was removed and moved to the next
well vault. The normal time between vaults was 2 to 3 minutes. Each bottle was labeled with the
well number, the date, and the time the bottle was filled. The pumps were off in two or three
wells (regular cycling) and a return trip was necessary to collect a sample about 20 minutes after
the other samples were obtained.

After all the wells were sampled, the bottles were taken to the site laboratory where pH and
conductivity values of unfiltered samples were measured. The pH and conductivity sensors were
calibrated before each round of measurements. The pH and conductance values were recorded on
worksheets that were used to track the measurements of each sample.

Upon completion of pH and conductivity measurements, a 30-mL syringe was used to extract
two 30 mL splits of water from the sample container. These splits were filtered through a
0.45-micron filter and discarded. A third split, using the same filter, was filtered into a centrifuge
tube that was marked with the well number, the date, and the time the filtered sample was
collected. Filtered samples were refrigerated until analyses were performed.

All samples were analyzed for uranium content by kinetic phosphorescence on a Chemchek KPA
uranium analyzer following Environmental Sciences Laboratory (ESL) analytical procedure
AP(U-2). Chloride, nitrate, and sulfate were analyzed by ion chromatography following ESL
analytical procedures AP(CI-2), AP(NOs-4), and AP(SO;-4).

DOE/Office of Legacy Management Analysis of Contaminant Rebound in Ground Water in Extraction Wells
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3.0 Results and Discussion

3.1 Rebound Concentration Trends

Nearly all the extraction wells indicated some rebound effect. For example, the uranium
concentration in samples from well 1120 increased from a baseline value of 437 micrograms per
liter (ng/L) to 1,264 ng/L during the first shutdown period (Figure 1). After pumping was
initiated, the concentration decreased rapidly to 506 pg/L. During the second shutdown period,
the uranium concentration in the samples increased to 1,057 ug/L. Shortly after pumping
resumed, it fell to 301 pg/L, slightly less than the baseline value. Concentration trends showing
well-defined rebound for chloride, conductivity, nitrate, and sulfate in samples from well 1120
were similar to uranium concentration trends (Appendix A). Most of the well samples had
concentration trends similar to those of well 1120 samples, although some deviations exist.

In contrast to the typical rebound trend as exemplified by well 1120, samples from two wells
(wells 1103 and 1119) had reversed trends. In these two wells, the uranium concentrations
increased during pumping and decreased when the wells were at rest (Figure 1). Conductivity,
chloride, nitrate, and sulfate concentrations followed the reversed uranium trend in samples from
wells 1103 and 1119 (Appendix A). These two wells are adjacent to each other, suggesting that
the reversed trend is a localized phenomena. The wells are located adjacent to the disposal cell
boundary near its southeast corner (Figure 1).

The rebound effect does not appear to depend on the magnitude of the constituent
concentrations, as exemplified by comparing the uranium concentration trend in samples from
well 1120 to those in samples from well 1113 (Figure 1). The baseline uranium concentrations in
samples from wells 1120 and 1113 are 437 and 3.3 ug/L, respectively, but samples from both
wells have concentration trends consistent with rebound. Concentration trends for chloride,
conductivity, nitrate, sulfate, and uranium are similar in samples from an individual well.

3.2 Rebound Rates

The initial baseline concentration (baseline), peak concentration following the second shutdown
period (peak), and the concentration in the first sample following peak (first) were used to
compare rebound rates among individual wells. Concentrations in peak and first were normalized
to baseline and the difference (in percent) was divided by the time between peak and first (3.8 h).
Normalization is needed to avoid overemphasizing rebound effects in well samples that have
high concentrations of constituents. This approach is useful in comparing relative concentration
trends among wells, but it does not differentiate among wells with variable absolute
concentrations. Thus, a well that has only 20 pg/L uranium could have the same rate parameter
as a well with 1,000 ug/L uranium if the concentrations decrease at the same rate relative to their
respective baseline concentrations.

The following example describes the calculation of a rate parameter and its significance. At
well 1102, baseline, peak, and first concentrations are 366, 594, and 399 ug/L, respectively
(Appendix A). The normalized peak and first concentrations are 1.623 and 1.090, respectively.
The difference in the normalized concentrations is 0.533, or 53.3 percent. Dividing the percent
difference by the time period (3.8 h) produces a rate parameter of 14.02 percent per hour (%/h)
(Table 1), i.e., the uranium concentration decreases by 14.02 percent of the baseline

DOE/Office of Legacy Management Analysis of Contaminant Rebound in Ground Water in Extraction Wells
April 2004 Page 5



Results and Discussion

Document Number U0197800

concentration 1 h after pumping resumes. Higher values of the rate parameter indicate a faster
rebound. Negative rate parameters indicate that concentrations increase during pumping.

For samples from a specific well, the parameters for all five constituents are similar (Table 1).
For example, the rate parameters for all five constituents in samples from well 1108 are between
10 and 15 %/h; whereas, all rate parameters from samples from well 1107 are more than 50 %/h.
The rate parameters are negative for most of the constituents in samples from wells 1103 and
1119, indicating that concentrations increase during pumping in these two wells. The rebound
effects in samples from three of the wells (wells 1101, 1124, and 1125) are relatively minor as
indicated by the low, and sometimes negative, rate parameters. These three wells are located east
of the disposal cell (Figure 1) near the evaporation pond.

Table 1. Calculated Rebound Rate Parameters

(percent per hour; see text for discussion)

Well Conductivity Uranium Chloride Nitrate Sulfate
1101 -0.77 0.00 0.00 0.27 0.91
1102 1.75 14.02 4.98 7.82 3.29
1103 -8.18 -2.98 -6.66 -8.80 -9.34
1104 15.61 14.77 18.45 26.61 26.50
1105 2.23 9.89 3.45 4.29 5.73
1106 49.47 112.53 51.13 77.14 93.14
1107 59.62 97.65 58.58 110.18 106.92
1108 13.01 14.31 10.60 14.14 10.17
1109 24.82 37.74 16.12 23.95 40.91
1110 52.89 105.44 48.73 70.04 87.94
1111 20.78 38.86 21.99 26.36 27.63
1112 18.67 34.60 13.94 27.63 26.10
1113 29.71 73.37 20.84 68.39 86.78
1114 5.35 10.81 4.42 5.70 6.97
1115 27.02 90.93 15.42 24.21 57.65
1118 1.17 2.97 1.36 2.11 1.10
1119 -3.01 5.96 1.91 -7.43 -3.75
1120 28.88 41.73 36.12 36.13 37.88
1121 2.17 8.37 1.27 1.49 2.05
1122 5.73 14.51 3.78 6.38 6.90
1123 12.53 19.72 11.06 19.22 39.05
1124 -0.43 1.74 -1.15 -1.20 -0.97
1125 0.28 -3.49 1.69 2.60 -0.83

3.3 Causes of Rebound

A possible cause of the rebound effect is the slow release of sorbed contamination during
nonpumping. Some contaminants desorb from sediments slowly, and periods of ground water
stagnation allow the desorption process to proceed further than it can in ground water flowing
under a forced gradient. However, several lines of evidence indicate that desorption is not likely
the dominant process causing rebound at the Tuba City site. Chloride, nitrate, and sulfate
partition strongly into the aqueous phase and would not be sorbed on host grains of the aquifer

Analysis of Contaminant Rebound in Ground Water in Ground Water in Extraction Wells
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(The y axis on each coordinate grid represents uranium concentrations in micrograms per liter. The grids differ in uranium concentrations.

Figure 1. Locations of extraction wells showing uranium concentrations in relation to time, during the rebound study.

The disposal cell outline is shown for reference. Shaded portions of the graphs indicate times the wells were pumping.
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Thus, these constituents would not be available for desorption. Additional evidence is provided
by the low nitric acid-leachable concentrations of uranium in cores of Navajo Sandstone
collected within the plume area at Tuba City (DOE 2004). The concentrations in the four cores,
collected within the concentrated portion of the uranium plume, were less than average crustal
abundance for sandstone, indicating that only a small amount of uranium is sorbed to the aquifer
substrate at the site.

A more probable explanation for the rebound effect is a change in the source of ground water
delivered to the extraction wells during pumping. As the wells are pumped, the ground water
elevation near the well decreases. Flow of ground water from the upper portion of the strata may
decrease because of the lower water table, causing a higher proportion of ground water from
deeper horizons to enter the well as pumping progresses. Previous investigations suggest that
contaminant concentrations decrease with depth; thus, pumping may cause decreasing
concentrations. The reverse rebound, observed in wells 1003 and 1119, is inconsistent with this
hypothesis. Perhaps during pumping, ground water is brought into these wells from contaminated
strata beneath the southeast corner of the disposal cell.

Another explanation for rebound is that water is withdrawn from a different portion of the
sandstone matrix during pumping than it is during nonpumping. For example, pumping may
enhance the migration of ground water through preferential channels and macropores. Diffusion-
controlled release of contamination from smaller pores and hydraulically isolated areas to
macropores or fractures may contribute to the rebound effect. Similar to desorption, contaminant
diffusion to macropores or fractures under pumping conditions would not maintain
concentrations as high as would occur under the natural flow gradient.

3.4 Implications

The relatively rapid decreases in contaminant concentrations has implications for remediation.
Efficient removal of contaminants from the subsurface is enhanced if concentrations are high in
the extracted water. If concentrations increase in a well during resting periods, it may be efficient
to pump the well for a period of time and then let it rest. Cyclic pumping such as this is referred
to as “pulsed pumping.” Pulsed pumping will be ineffective if concentrations decrease rapidly
during pumping. In many of the wells, concentrations decreased fairly rapidly during the
rebound study. For example, in well 1106, nearly 5 times the mass of uranium can be removed
for a given volume of ground water if the extracted water contains the peak concentration
(1,914 pg/L) instead of the typical pumping concentration of about 400 pg/L. Wells with high
rate parameters are likely to be the least effective in a pulsed pumping operation. Wells 1102,
1106, 1110, and 1115 have rate parameters for uranium of more than 50 %/h; these wells may
not respond efficiently to pulsed pumping (Table 1). For pulsed pumping to be effective, the
pumping would need to be pulsed rapidly, causing maintenance and operational costs to be high.

Some of the wells have relatively low rate parameters and pulsed pumping may be more
effective for these. For example, well 1121 has a relatively low uranium rate parameter of

8.37 %/h. Uranium concentrations in samples from well 1121 decreased from a peak of about
950 ug/L to about 400 ug/L following pumping (Figure 1). Pulsing the pumping on a daily basis
may significantly enhance uranium removal from this well. The magnitude of the concentration
in a well needs to be considered, as well as the rebound rate, when designing a pumping
program. For example, the uranium rate parameter of 10.81 %/h for well 1114 is low, suggesting

DOE/Office of Legacy Management Analysis of Contaminant Rebound in Ground Water in Extraction Wells
April 2004 Page 9
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that it might be a candidate for pulsed pumping. However, uranium removal will be minimal
regardless of the efficiency in maintaining the peak concentration because the uranium
concentration is only about 25 ug/L.

Some wells can probably maintain relatively high concentrations of contaminants with
continuous pumping and would not need to be pulsed. For example, well 1101 has a uranium rate
parameter of 0.00 %/h and the concentration is about 300 pg/L; it appears that the uranium
concentration would be near 300 pug/L even with continuous pumping (Figure 1). Similarly,
samples from well 1102 maintained a concentration of about 400 pg/L throughout the rebound
test (Figure 1) except for a single high uranium concentration of 852 ug/L.

The two wells with reverse rebound (wells 1103 and 1119) could be pumped continuously
because mass removal increases as these wells are pumped. With continuous pumping,

wells 1003 and 1119 appear to be able to sustain uranium concentrations in samples of about 425
and 250 pg/L, respectively (Figure 1).

Analysis of Contaminant Rebound in Ground Water in Extraction Wells DOE/Office of Legacy Management
Page 10 April 2004
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Appendix A

Comprehensive Tabulation of Data Collected During Rebound Study
and Plots of Selected Data for Each Well



A B | C D E| F ] GJ]H [ K | L [ m
1 |Well 1101 , ,
2 | I
3 |Round # |Date Time |Sample Collect | pH Cond. U |Cl INo3 [S04 |Gal prior to Cum gal Flow Rate
4 _ Time _ (ug/l) [(mg/L) (mg/L)(mg/L) |Sample | (GPM)
5 |Baseline |01/15/2004 10:21 1/15/04 10:21 AM 6.67 3400 306 |78.9 |494.6 1212.8 |NA 0 0
8 |start pump , [1/28/04 9:07 PM | ' 0
7 |1 101/28/04 21:16 1/28/04 9:16 PM 6.89 3460 [344 82 504 1287 |39 39 10.00
8 |2 01/29/04 11:22 1/29/04 1:22 AM 6.63 3270 1292 |73 442 1171 824 863 3.35
9 |3 01/29/04 5:08 1/20/04 5:08 AM 668 (3330 293 |75 457 1215 |788 1,651 3.49
10 |4 01/29/04 9:20 1/29/04 920 AM 668 3390 206 |79 498 1307 1075 2,726  |4.27
11]5 01/29/04 13:04 1/29/04 1:04 PM |6.74 3380 232 |77 491 1261 |954 3680 |4.26
1216 101/29/04 17:04 1/29/04 5:04 PM 667 (3390 (306 79 506 |1288 |847 14,527 353
137 01/29/04 21:20 1/29/04 9:20PM 6.63 (3400 (289 (79 517 1306 |1090 5617 426
148 01/30/04 1:08 1/30/04 1:08 AM 663 (3420 |332 (81  |530 1335 |972 6,589 4.26
1519 101/30/04 5.06 1/30/04 5:06 AM 662 3460 [356 87 [523 (1310 |1016 7,605 427
16 |stop pump . 1/30/04 6:28 AM | ' | ' 0.00
17 |start pump| ' 1/31/04 12:07 AM ; , | 0.00
1810 101/31/04 0:14 1/31/04 1214 AM 6.73 (3350 214 (80 514 1311 |384 7,989  0.33
19 [11 101/31/04 4:02 1/31/04 402 AM 665 (3450 214 |80 509 1269 968 8,957 [4.25
2012 01/31/04 13:12 1/31/04 1:12PM 660 (3460 310 80 517 |1273 |2165 11,122 [3.94
21]13 102/01/04 113:57 2/1/041:57PM  6.09 3510 [325 (83 540 |1317 (6379 117,501 [4.30
22 |14 102/02/04 113:09 2/2/041:08PM  6.70 (3510 [315 (83 540 |1315 5576 123,077 [4.01
2315 102/03/04 9:08 2/3/049:08AM  |6.74 (3500 (330 (82 521 1277 14865 27,942 4.06
o _ : | ,
25 | .
26 start time stop time , ; '
27 11/28/04 9:07 PM  1/29/04 12:19 AM . | ! i
28 11/29/04 1:14 AM 1/29/04 3:12 AM ! ;
29 11/29/04 3:53 AM  1/29/04 2:09 PM
30 11/29/04 2:50 PM  [1/30/04 6:28 AM _ .
31 1/31/04 12:07 AM [1/31/04 4:56 AM | ; . '
32 1/31/04 5:38 AM 1 2/2/04 5:03 AM | ! _ '
33 2/2/04 5:39 AM  12/2/04 12:18 PM | | i |
34 2/2/04 12:58 PM_2/2/04 10:13 PM | I . i
35 2/2/04 10:55 PM_[2/3/04 10:48 AM | . ' i
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Well 1102

Round # Date Time Sample Collect  |pH Cond. u Cl No3 S04 Gal prior to Cum gal |Flow Rate
Time l(ug/l) (mg/L) |(mg/L) |(mg/L) Sample (GPM)

Baseline 01/15/2004 10:24 11/15/04 10:24 AM |6.64 3600 1366 79.3 |606.1 1286.8 |NA 0 0
start pump| i 1/28/04 9:07 PM ’ _ | _ : 0

1 |01/28/04 121:21 [1/28/04 9:21 PM 671 4780 852 127 11046 1756 196 196 0.00
2 |01/29/04 1:24 |1/29/04 1:24 AM  |6.52 4270 491 91 1773 1584 (1196 11,292 4.92
3 01/29/04 511 [1/29/04 5:11 AM  6.58 {4190 420 91 (773 1564 1170 12,462 15.16
4 101/29/04 9:04 1/29/04 9:04 AM  6.60 4160 248 |96 831 [1713 1430 13,892 6.14
5 101/29/04 13:06 1/29/04 1:.06 PM |6.73 4110 326 89 |760 11559 1472 5,364 6.08
6 101/29/04 17:06 (1/29/04 5:06 PM 6.58 4090 420 89 7681 1565 1225 16,589 5.10
7 01/29/04 121:18 1/29/04 918 PM 6.56 |4080 495 191 |??5 1598 |1530 8,119 |6.07
8 101/30/04 11:09 [1/30/04 1:09 AM  6.55 4050 478 92 783 1620 11401 9,520 |6.06
9 101/30/04 5:03 11/30/04 5:03 AM  |6.55 4030 551 B9 |754 1559 11417 10,937 6.06
stop pump 1/30/04 6:28 AM | | ' 0.00
start pump| 1/31/04 12:07 AM | ' | 0.00
10 |01/31/04 0:16 11/31/04 12:16 AM |6.66 4310 594 104 1917 1676 580 {11,517 0.50
11 101/31/04 4:04 |1/31/04 4:04 AM iS.SB 4070 399 89 |737 1515 1412 112,929 6.19
12 01/31/04 [13:14 1/31/04 1:14 PM  |6.55 13960 405 91 740 1525 3105 16,034 565
13 102/01/04 13:55 2/1/04 1:55PM  6.58 13850 297 87 5'?10 1462 8984 25018 8.07
14 02/02/04 113:12 22104 1:12PM  6.62 4150 517 92 (773 1675 7869 32,887 563
15 02/03/04 19:10 2/3/04 9:10 AM 6.61 3800 1367 86 679 1411 6835 (38,722 |56.71
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A B 7] D E | F G H [ J | | L [ M
1 |Well 1103 [
2 [ | ' [ |
3 |Round # Date Time ‘Sample Collect pH Cond. |U Cl No3 /S04 ‘Gal prior to |Cum gal Flow Rate
4 | Time (ug/L) (mg/L) (mg/L) /(mg/L) |Sample (GPM)
5 |Baseline |01/15/2004 10:40 11/15/04 10:40 AM |6.61 16210 468 138.4 1094.4 (23452 [NA 0 (0]
6 |start pump 1/28/04 9:07 PM | | | ! | o
7 |1 01/28/04 21:38 1/28/04 9:38 PM |6.60 3680 |220 852 679 1159 203 1203 |0.01
8 |2 |01/29/04  11:30 1/29/04 1:30 AM 646 4590 210 96 903 1581 1149 1,352 4.95
9 |3 |01/29/04  |5:17 1/29/04 5:17 AM  6.51 5050 242 105 1034 1829 1200 12,662 5.29
10 |4 101/29/04 9:11 1/29/04 3:11 AM  6.50 5410 191 134 1327 2355 1511 14,063 |6.46
11 |5 '01/29/04 |13:16 [1/29/04 1:16 PM  6.49 5600 (180 118 1159 2361 1585 5,648 6.47
12 |6 01/29/04  17:17 1/29/04 5:17 PM L6.49 5740 |349 123 1207 2419 1297 /6,945 5.38
137 01/29/04 |21:28 1/29/04 9:28 PM  |6.45 5910 363 137 11236 2403 |1628 8,573 6.49
14 |8 |01/30/04 1:16 11/30/04 1:16 AM  |6.44 6050 |365 144 |1296 |2532 1481 10,054 6.50
15 |9 01/30/04 514 11/30/04 5:14 AM  6.44 6170 437 133 1294 2551 1546 {11,600 |6.50
16 |stop pump 1/30/04 6:28 AM | [0.00
17 |start pump| 1/31/04 12:07 AM , f '0.00
18 |10 01/31/04 0:22 1/31/04 12:22 AM 6.57 4160 219 |94 879 1525 583 [12,183 0.51
19 |11 |01/31/04  |4:09 1/31/04 4:03 AM  6.46 6090 |272 i129 1245 2357 1463 |13,646 6.44
2012 |01/31/04 14:12 1/31/04 2:12 PM | 6.67 6260 307 (151 1408 2514 3629 117,275 6.02
2113 102/01/04  13:43 2/1/04 1:43PM 646 |6380 3368 141 [1310 2549 9203 26,478 |6.52
22 |14 02/02/04 14:12 2/2/04 2:12 PM 6.58 6390 365 139 (1295 2587 (9017 135,495 16.14
23|15 02/03/04 10:04 2/3/04 10:04 AM__6.56 6410 432 154  [1382 (2563 7411 42 906 6.22
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A | B | ¢ | D | E | F G H [ J K | L [ M

1 |Well 1104 | . ,

2 | ! ' , '

3 |Round # Date Time  Sample Collect pH Cond. U Cl No3 S04 ‘Gal prior to |Cum gal |Flow Rate
4 | Time I [(ug/l) (mg/L) (mg/L) (mg/L) Sample [(GPM)
5 |Baseline |01/15/2004 10:43 |1/15/04 10:43AM 6.72 (3220 (962 |81.3 542  969.1 NA 0 0

6 |start pump 1/28/04 9:07 PM ' , 0

7 |1 01/28/04 [21:52 1/28/049:52PM 656 7110 252 |188 11471  |2549 336 336 10.02
8 |2 01/29/04 [1:42  1/29/04 1:42 AM 6.46 5930 198 |149 1137 2023 1082 1,418 470
EHE 01/29/04 |5:28  [1/29/04 528 AM 654 |5800 124 |150 1145 2038 1134 2,552 5.02
10 |4 01/29/04 19:19  [1/29/04 9:19AM 655 |5870 176 |162 1258 2288 1219 3,771 '5.28
115 01/29/04  [13:27 1/29/04 1:27PM 653 5810 150 152 1167 2088 1262 5,033 5.09
12 |6 01/29/04  17:25 |1/29/04525PM 655 5780 (167 |154 1176  [2110 1090 6,123 4.58
13|7 01/29/04  21:40 |1/29/049:40PM |6.48 5740 (185 |154 1172 2111 1274 7,397 5.00
14 |8 01/30/04 1:26  1/30/04 1:26 AM 649 5690 195 (156 1176 2121 1117 8,514 4.94
15 |9 |01/30/04 |5:24  [1/30/04 524 AM  |6.53 5640 202 151 1132 12044 1162 9,676 4.88
16 |stop pump| _ 1/30/04 6:28 AM , ‘ l 0.00
17 |start pump! ' [1/31/04 12:07 AM : , ' 0.00
18 [10 01/31/04  |0:31 1/31/04 12:31 AM_6.52 (7190 (220 199 1575 2816 496 110,172 0.43
19 |11 01/31/04  14:18  [1/31/04 418 AM 857 (5280 (166 |142 1027 [1840 1293 111,465 5.70
2012 01/31/04  [14:09 [1/31/042.09PM 6.43 5440 145 147 1067 1904 12860 14,325 4.84
2113 02/01/04  |13:40 2/1/041:40PM  |6.57 4930 125 (135 948 1720 6756 121,081 14.79
22 |14 02/02/04 [14:09 2/2/042:09PM 667 4090 141 116 751 1350 16543 27,624 '4.45
2315 02/03/04 10:02  [2/3/04 10:.02 AM 6,67 (3630 105 107 635 11136 5295 132,919 4.44
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A | C D | E F L6 | H | 1 | 37 K L | M
1 |well 1105 i .
2 | I | i
3 |Round# Date Time  Sample Collect pH [Cond. U Cl No3 S04 |Gal prior to |Cum gal Flow Rate
4 [ Time | ' (ug/l) [(mg/L) [(mg/L) [(mg/L) [Sample (GPM)
5 |Baseline |01/15/2004 [10:46 |1/15/04 10:46 AM 6.99 |2120 |604 458 2823 6382 'NA 0 0
6 |[start pump | 11/28/04 9:07 PM ' i ' . 0
7 |1 01/28/04  21:54 1/28/04 9:54 PM 6.78 3790 [1648 88 557 1358 517 517 0.03
8 |2 01/28/04  1:44  [1/29/04 1:44 AM  6.68 (3440 1261 |77 1493 1147 1767 2,284 7.68
9 |3 01/29/04 |5:31  1/29/04 5:31 AM  [6.74 [3760 1339 84 555  [1336 1837 4,121 '8.09
10 |4 01/29/04 921  [1/29/04 9:21AM  |6.74 3700 1268 |83 551 [1318 2090 16,211 9.09
1115 01/28/04  |13:29 1/29/04 1:29PM  6.74 3660 1217 83 555 (1303 2115 8,326 8.53
12 |6 01/29/04  [17:30 1/29/04 5:30PM  6.71 3630 1409 84 560 1314 1754 10,080 7.28
13|7 01/29/04  |21:42 (1/29/04 9:42PM 668 (3590 1310 84 560 1314 12037 12,117 '8.08
14 |8 01/30/04 [1:28  [1/30/04 1:28 AM 669 [3550 1450 84 1557 1308 [1777 113,894 17.86
15 |9 01/30/04 526  1/30/045:26 AM  |6.68 [3480 1665 82 540 1266 1834 |15,728 &L
16 |stop pump) | 1/30/04 6:28 AM | ' | [0.00
17 |start pump| - 1/31/04 12:07 AM | 0.00
18 [10 |01/31/04  |0:32  |1/31/04 1232 AM 678 (3560 (1308 |85 559 1291 671 16,399 10.59
19 [11 01/31/04  [4:20  [1/31/04 4:20 AM 6.73 (3380 [1081 79 513 1152 2087 18,486 9.15
20 [12 01/31/04  [14:02 [1/31/04 2:02 PM 665 [3110 [1074 |72 1455 1048 4549 123,035 7.82
21113 102/01/04  [13:37 [2/1/04 1:37 PM 6.80 2630 824 63 377 867 10111 33,146 7.15
22 [14 102/02/04  [14:07 [2/2/04 2:07 PM 6.81 1901 507 |57 248 [583 8940 142,086 6.08
2315 02/03/04  10:00 | 2/3/04 10:00AM 679 2200 730 |54 289 659 7123 149,209 5.97
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A B | € D | E ] FT ¢ TH | J K | L [ ™
1 [Well 1106 ' i
2 | | ! I :
3 |Round # |Date Time Sample Collect pH Cond. (U |Cl No3 S04 |Gal prior to |Cum gal Flow Rate
4 f Time (ug/t) (mg/L) |(mg/Ll) (mg/L) |Sample | [(GPM)
5 |Baseline |01/15/2004 10:48 |1/15/04 10:48 AM 7.16 1924 279 211 106.1 210.5 NA 0 10]
6 |start pump 1/28/04 8:07 PM | _ | 0
7|1 |01/28/04  |21:57 [1/28/04 9:57 PM 6.90 3540 |1914 80 538 11164 3568 |358 10.02
8 |2 01/20/04 [1:46  1/29/04 1:46 AM 681 3440 1660 74 1511 1129 1119 11,477 4.89
9 |3 01/29/04 5:33 1/28/04 5:33 AM  6.88 3450 1687 75 516 1155 1166 12,643 15.14
10 |4 01/20/04 923 | 1/29/04 9:23AM |6.86 3130 1421 |68 449 1011 1094 3,737 14.76
1115 01/29/04  |13:32 | 1/29/04 1:32PM |6.91 2840 1202 63 402 912 1119 4,856 449
12 |6 |01/29/04 17:27 |1/29/04 5:27 PM  |6.91 2600 1401 |59 366 826 966 |5,822 4.1
137 [01:’29!04 21:45 [1/29/04 9:45PM 6.90 (2320 996 55 |327 735 1078 6,900 418
14 |8 |01/30/04 1:30  |1/30/04 1:30 AM 690 2100 (1069 52 1291 648 909 7,808 14.04
15 |9 01/30/04 |5:28  |1/30/04 5:28 AM | 6.81 |1872 11048 85 1250 1541 937 18,746 |3.94
16 |stop pump 1/30/04 6:28 AM | ' ' ' 0.00
17 |start pump| 1/31/04 12:.07 AM | . , 0.00
18 |10 01/31/04  |0:34 | 1/31/04 12:34 AM 6.94 3450 1828 79 1533 1210 431 9177 0.38
19 |11 01/31/04  |4:21  1/31/04 421 AM  6.94 1713 B35 138 28 |222 1465 11218 |10,395 5.37
20|12 01/31/04  |13:58 [1/31/04 1:58 PM  6.80 1325 |421 32 1180 |352 2350 112,745 |4.UT
21113 02/01/04 |13:35 |2/1/041:35PM 694 1134 442 25 145 285 5169 17,914 |3.65
22 |14 02/02/04 |14:05 [2/2/042.05PM  7.00 |1042 327 |24 131 258 4839 122,753 3.29
23|15 102/03/04  [10:23 [2/3/04 10:23AM  6.97 |1114 |460 26 132 1259 13750 26,503 3.08
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A | B G D | E | F [ ¢ T H T 1 J | K L [ M

1 |Well 1107 | | |

2 . . ;

3 |Round # Date Time |Sample Collect |pH Cond. U ICl |No3 1504 Gal prior to |Cum gal Flow Rate
4 Time | | ((ug/ll) |(mg/L) [(mg/L) I(mg/L) |Sample | (GPM)
5 |Baseline |01/15/2004 [10:50 [1/15/04 10:50 AM 6.95 1183 [31.8 28.3 193.7 12289 NA |0 |0

6 |start pump 11/28/04 9:07 PM ‘ . 0

7 |1 |01/28/04 |22:00 |1/28/04 10:00 PM 6.53 4710 |10 |108 1157 1252 1326 326 0.02
8 |2 01/29/04 |1:48 |1/29/04 1:48 AM 6.50 3930 141 96 978 2355 996 1,322 {4.37
9|3 01/29/04 |5:35 1/29/04 5:35 AM  |6.56 4020 145 92 911 1051 1054 12,376 |4.64
10 |4 101/29/04  [9:25  1/29/04 925 AM  |6.58 3870 |140 192 894 1079 1243 13,619 |5.40
11 |5 |01/29/04  13:33 |1/29/04 1:33PM  |6.61 3450 |120 /80 |731 878 1314 14,933 15.30
12 |6 01/29/04 |17:25 [1/29/04 5:25 PM 6.59 13250 115 (77 807 11011 1032 15,865 14.45
13|7 01/29/04 [21:46 [1/29/04 9:46 PM 1660 [3000 103 73 638 771 1359 7,324 |5.21
14 |8 01/30/04 1:32 |1/30/04 1:32AM 663 2810 107 70 591 719 1165 8,489 15.15
15 |9 |01/30/04 5:29 1/30/04 5:29 AM 667 2550 89 64 1509 619 1211 9,700 511
16 |stop pump J |1/30/04 6:28 AM | j ' 10.00
17 |start pump. 11/31/04 12.07 AM | | . 10.00
18 |10 [01/31/04 0:36 [1/31/04 12:36 AM  |6.52 5140 192 124 {1283 1503 480 10,180 0.42
19 |11 01/31/04 |4:23 1/31/04 4:23 AM |8.71 12460 74 61 |472 573 1236 111,416 5.44
20 |12 \01/31/04  |13:57 1/31/04 1:57 PM  6.67 1901 |52 51 340 409 2788 14,204 4.86
21|13 |02/01/04 13:20 2/1/04 1:20 PM 6.87 1303 29 31 {225 268 7019 21,223 5.00
22 |14 '02/02/04 14:03 2/2/04 2:03 PM 6.86 (1186 |33 28 }203 240 6811 |28,034 |4.59
23|15 02/03/04  |9:54  2/3/04 9:54 AM 688 (1250 (34 30 1193 230 5467 133,501 4,59
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A | B | € | D | E | F G & ] J K | L M

1 [wWell 1108 | ;

2 | ' i

3 |Round# |Date Time Sample Collect pH Cond. |U Cl [No3  |S04 Gal prior to |Cum gal |Flow Rate
4 I Time (ug/L) |(mg/L) [(mg/L) (mg/L) Sample (GPM)
5 [Baseline |01/15/2004 [10:52 [1/15/04 10.52AM  6.64 4310 |206 745 6702 16256 NA 0 0

6 |start pump| 11/28/04 9:07 PM | ' i 0

7 |1 01/28/04  22:02 1/28/04 10:02PM 654 [5890 (329 (107 1039 |2438 282 1282 0.01

8 |2 01/29/04  [1:50 1 1/29/04 1:50 AM 641 5830 293 |96 980 2467 863 11,145 3.79
9 3 01/29/04  |5:37  [1/29/04 5:37 AM 648 5920 304 |98 1000 [2540 927 12,072 4.08
10 |4 01/29/04  [9:27  [1/29/04 9:27 AM 649 |5810 238 96 974 12461 11138 13,210 14.95
1115 01/29/04  113:35 1/29/04 1:35 PM 6.48 5680 275 (94 962 2509 1226 4,436 4,94
12 |6 01/29/04  |17:23 1/29/045:23PM 653 5660 223 |98 982 2467 929 15,365 4.07
13 |7 01/29/04  [21:48 [1/29/04 9:48 PM 644 5570 [227 |97 989  |2366 1304 6,669 4.92
14 |8 01/30/04  [1:34  |1/30/04 1:34 AM 646 5520 297 (98 993  |3604 1111 7,780 492
15 |9 01/30/04  |5:32  [1/30/04 5:32 AM 648 5500 (309 96 967 2420 1167 8,947 4.90
16 |stop pump| |1/30/04 6:28 AM | 0.00
17 |start pump, 11/31/04 12:07 AM : | | 0.00
18|10 101/31/04  0:37  [1/31/04 12:.37 AM  |6.46 7200 |391 129 1338 [3101 431 19,378 0.38
19 [11 01/31/04  [4:25 [1/31/04425AM 652 5070 279 |99 978 2473 1121 110,499 4.92
20 [12 01/31/04  [13:55 |1/31/041:55PM  |6.41 |5400 (255 |96 929 2310 2596 13,095 |4.55
2113 102/01/04  [13:22 [2/1/04 1:22 PM 649 |5180 233 (92 900  |2218 6894 19,989 14.90
22 [14 102/02/04  [14:00 [2/2/04 2:00 PM 648 5720 317 (100 998 2476 6778 26,767 14,59
23|15 02/03/04 19:52  |2/3/04 9:52 AM 6.54 14960 240 89 835 11960 5565 32,332 4.67
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A B | C | D | E F G [ H | 1 4| K L | M
1 [Well 1109 .
2 | |
3 |Round# Date ‘Time |Sample Collect pH Cond. U Cl No3 S04 Gal prior to | Cum gal Flow Rate
4 Time (ug/l) (mg/L) (mg/L) |(mg/L) Sample (GPM)
5 |Baseline |01/15/2004 10:54 |1/15/04 10:54 AM 667 3000 [228 506 4109 (11353 |NA 0 0
6 |start pump - 1/28/04 9:07 PM : 0
7 1 01/28/04 |22:05 1/28/04 10:05PM 623 10190 |808 [145 |1548 |5556 (191 1191 0.01
8 |2 01/29/04 | 1:53  1/29/04 1:53 AM  |6.30 |7050 (607 104 1135 3253 547 738 2.40
9 |3 01/29/04 |5:33  1/29/04 5:39 AM 640 6600 487 |99 1070 [3252 574 11,312 2.54
10 |4 101/29/04 [9:28  [1/29/04 9:28 AM  |6.41 6020 |437 |87 941 2898 706 2,018 3.08
115 101/29/04  13:37 1/29/04 1:37PM 650 |5480 [386 |82 855 2532 744 2,762 2.99
12 |6 01/29/04 17:20 1/29/04 520PM 645 (5040 432 77 810 2276 553 3,315 2.48
13]7 01/29/04 21:50 [1/29/04 9:50 PM  6.43 (4480 402 |71 717 2101 784 4,099 2.90
14 |8 01/30/04 1:36 [1/30/04 1:36 AM  6.45 4190 356 68 676 1924 646 4,745 2.86
15 |9 01/30/04 |5:33 [1/30/045:33 AM 646 4060 400 |65 629 1801 673 5,418 2.84
16 |stop pump| 1/30/04 6:28 AM ! ' i I ' | 0.00
17 |start pump| 1/31/04 12:07 AM | |0.00
18 |10 01/31/04 |0:39 [1/31/04 12:39AM |6.36 7290 654 104 1092 3657 267 5,685 |0.23
19 [11 01/31/04 4:26 1/31/04 426 AM  6.47 |4460 327 |73 718 1892 723 6,408 3.19
20 [12 01/31/04 13:53 |1/31/04 1:53PM  6.39 (3860 281 63 588 1628 1575 7,983 2.78
21|13 |02/01/04 [13:20 [2/1/04 1:20 PM 651 [3210 [182 | 473 [1309 13987 111,970 2.83
22 |14 |02/02/04 |13:58 |2/2/04 1:58 PM 6.45 4510 439 71 711 1931 3829 115,799 2.58
23|15 102/03/04 |9:50 | 2/3/04 9:50 AM 651 3010 (179 |53 431 1183 3074 18,873 2.58
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A B | C | D | E F 1l 6 | HT T g 7] K L | ™

1 |Well 1110 _ | [

2 [ | [ | T 1

3 |Round# Date Time |Sample Collect pH Cond. U |CI |No3 S04 Gal prior to  Cum gal Flow Rate
4 Time (ug/L) (mg/L) |(mg/L) |(mg/L) Sample | (GPM)
5 |Baseline 01/15/2004 10:57 (1/15/04 10:57 AM 6.84 1327 |58.9 [24.3 187.1 |349.8 ‘NA |0 0

6 |start pump 1/28/04 9:07 PM | . l 0

711 01/28/04 |22:07 (1/28/04 10:07 PM |6.73 1676 |92 32 1217 491 442 442 {0.02
8 |2 01/29/04 |1:55 |1/29/04 1:56 AM 656 2960 199 50 467 998 1080 1,522 474
9|3 01/29/04 |5:41 1/29/04 541 AM 668 1644 (92 129 221 482 1082 2,604 479
10 |4 01/29/04 |9:30 |1/29/04 9:30 AM  6.70 |1639 91 29 224 485 1145 13,749 5.00
115 01/29/04  |13:41 |1/29/04 1:41 PM 6.78 1609 |82 129 219 472 1157 4,906 4.61
12 |6 01/29/04  17:19 1/29/04 5:19PM  6.73 (1577 81 130 221 471 894 5,800 4.10
13 |7 01/29/04 121:52 |1/29/04 8:52PM  6.72 [1520 77 129 218  |457 11143 6,943 419
14 |18 01/30/04 |1:38 |1/30/04 1:38 AM 6.73 1602 |77 129 214 441 1948 17,891 (4.19
15 |8 01/30/04 |5:35 |1/30/04 5:35 AM 6.76 1477 |77 29 [214 436 |940 18,831 13.97
16 |stop pump| 11/30/04 6:28 AM | | | ; 0.00
17 |start pump _ 1/31/04 12:.07 AM | . 0.00
18 |10 01/31/04  [0:41 1/31/04 12.41 AM 657 4180 [300 75 714 1600 451 19,282 0.39
19 |11 01/31/04 |4:28 1/31/04 428 AM  6.73 1523 |64 {30 216 {431 1283 10,565 15.65
20 |12 01/31/04 [13:51 [1/31/04 1:51 PM 6.61 1443 69 27 217 401 2479 113,044 4.40
21113 |02/01/04  [13:17 |2/1/04 1:17 PM 6.71 1444 |66 |25 212|394 5316 18,360 3.78
22 |14 102/02/04 13:55 2/2/04 1:55 PM 6.75 1384 69 25 205 1379 5135 23,495 3.47
23 |15 02/03/04 9:47  2/3/04 9:47 AM 6.81 (1447 52 30 205 398 14160 27,655 13.49
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A | B | C D | E F | 6 [ H ] ] K | L [ ™

1 |Well 1111] ' ' | , !

- | | | |

3 |Round # |Date Time Sample Collect pH [Cond. U |Cl |No3 S04 Gal prior to |Cum gal Flow Rate
4 Time | (ug/l) (mg/L) (mg/L) (mg/L) | Sample | (GPM)
5 |Baseline |01/15/2004 10:59 1/15/04 10:59 AM 6.76 |2520 [128 39.5 351.4 828.7 NA 0 |0

6 |start pump | 1/28/04 9:07 PM | ! 0

7 |1 01/28/04 22:09 [1/28/04 10:09PM 662 3650 |234 163 1540 11383 303 |303 10.02
8 |2 01/29/04 |1:57  |1/29/04 1:57T AM 657 3250 (185 |53 458 11164 799 (1,102 13.50
9 |3 01/29/04 |5:43 1/29/04 5:43 AM  6.64 13180 196 53 455 11157 844 11,946 3.73
10 |4 |01/29/04  19:32  [1/29/04 9:32 AM  |6.64 2920 155 |57 408 1024 1012 2,958 4.42
1115 01/29/04 |13:42 1/29/041:42PM 665 (2860 (156 57 405 11011 (1091 4,049 4.36
12 |6 01/29/04 |17:16 |1/29/04 516 PM 660 2920 160 |45 1451 1071 771 4,820 3.60
13 |7 |01/28/04 121:53 |1/29/04 9:53PM 659 2820 (144 |45 |437 11032 1202 16,022 4.34
14 18 |01/30/04 |1:40 |1/30/04 1:40 AM  |6.61 2820 169 |46 1454 1014 982 |7,004 |14.33
1519 |01/30/04 |5:37 |1/30/04 5:37 AM 660 2810 162 45 432 1010 1022 8,026 14.31
16 |stop pump! , 1/30/04 6:28 AM - | 0.00
17 |start pump | 11/31/04 12:07 AM ' ' . ; 10.00
18 |10 01/31/04 |0:42  [1/31/04 12:42 AM  6.52 4940 351 79 796 11925 [ 393 18,419 0.34
19 |11 101/31/04  |4:30 1/31/04 430 AM  [6.62 2950 162 146 444 1055 1026 9,445 14.50
20 |12 01/31/04  13:48 1/31/04 1:48PM |6.58 2830 [144 44 425 979 12276 11,721 14.08
21 (13 02/01/04 [13:15 [2/1/04 1:15 PM 7.04 2710 (142 |42 387 908 6072 17,793 4.32
22 |14 102/02/04 [13:52 2/2/04 1:52 PM 6.65 3280 (199 154 1513 1227 5939 23,732 4.02
23|15 02/03/04 19:45 2/3/04 9:45 AM 668 12640 141 43 /388 1900 4851 128,583 4.07
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A | B C D E F G H L J ] K | L M
1 [Well 1112 i | f
3 |Round # |Date Time Sample Collect pH Cond. U Cl No3 |S04 Gal prior to Cum gal Flow Rate
4 Time ' | (ug/l) |(mg/L) |(mg/L) [|(mg/L) |Sample (GPM)
5 |Baseline |01/15/2004 11:04 1/15/04 11:04 AM 7.22 792 2561 [15.1 112.4 1158.3 'NA 0 0
6 |start pump | 1/28/04 3:07 PM - | 0
71 01/28/04 |22:30 |1/28/04 10:30 PM 6.82 1980 [101 34 1360 539 510 /510 0.03
8 |2 |01/29/04 |2:16  [1/29/04 2:16 AM 6.89 1205 |44 127 |182 269 1807 11,317 3.57
9 (3 01/29/04 |5:59  |1/29/04 559 AM 6.90 (1627 |64 28 284 429 782 2,099 3.51
10 |4 01/29/04  |9:34  [1/29/04 9:34 AM 6.95 15630 |56 127 259 394 |720 12,819 3.35
11 |5 01/29/04 |13:45 1/29/04 1:45PM 7.03 [1402 50 26 232 351 777 3,596 3.10
12 |6 01/29/04 |17:13 | 1/29/04 5:113PM 7.01 (1388 |62 23 247 1356 540 4,136 2.60
137 01/29/04 22:09 |1/29/04 10:08 PM 6.96 1219 48 21 208 304 779 4915 12.63
14 |8 01/30/04 [1:56  |1/30/04 1:56 AM |7.40 1087 |40 20 176 261 644 5,559 2.84
15 |9 01/30/04 |5:53 1/30/04 5:53 AM |7.05 906 [32 18 141 {207 {659 6,218 2.78
16 |stop pump! 1/30/04 6:28 AM | ' 0.00
17 |start pump 1/31/04 12:07 AM | i | 10.00
18 |10 01/31/04 |0:58 | 1/31/04 12:58 AM 7.00 1535 B2 26 266 376 1431 /6,648 0.38
19 |11 01/31/04 |4:44 1/31/04 444 AM 718 973 29 |18 148 219 826 7,475 |3.65
20 |12 01/31/04 13:44 1/31/04 1:44PM |7.06 (879 21 17 129 193 1533 9,008 12.84
21|13 02/01/04 |13:11 | 2/1/04 1:11 PM  6.63 1809 |27 (15 116 167 3525 12,533 {2.51
22 |14 02/02/04 13:46 [2/2/04 1:46 PM 7.09 |755 124 15 108 154 13442 (15,975 [2.33
23|15 |02/03/04 9:40  [2/3/049:40AM [7.07 777 |26 15 {111 1158 2610 118,585 2.19
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A B c | D | E ] F ] ¢ T H | U K | L M
1 |Well 1113 [ f
2 .
3 |[Round # Date Time Sample Collect pH Cond. U Cl No3 S04 Gal prior to |Cum gal Flow Rate
4 Time i (ug/l) |(mglL) |(mg/l) [(mg/L) Sample | (GPM)
5 |Baseline |01/15/2004 [11:06 [1/15/04 11:086 AM 7.95 349 33 [10.1 354 279 NA 0 0
6 |start pump 1/28/04 9:07 PM | , 0
7 |1 01/28/04 22:26 |1/28/04 10:26 PM |7.57 l5»-‘»1 6.4 20 |72 62 1509 509 0.03
8 |2 {01/29/04 2:14  1/29/04 2:14 AM [ 7.75 378 13.6 10 |38 30 |945 1,454 4.14
913 101/29/04 5:57 1/29/04 5:57 AM |7.75 433 4.6 (12 52 43 912 2,366 4.09
10 |4 '01/29/04 936 1/29/049:36 AM 769 462 15.4 12 58 51 869 13,235 3.97
1115 101/28/04 13:47 1/29/04 1:47 PM |7.75 458 15.5 13 57 150 926 4,161 3.69
12 |6 01/29/04 |17:10 11/29/04 5:10 PM !'?.?4 1444 5.9 13 |55 47 1676 4 837 |3.33
13 |7 01/26/04 |22:07 |1/28/04 10:07 PM |7.77 425 5.3 (13 51 144 1982 5,819 13.31
14 |8 |01/30/04 [1:54 1/30/04 1:54 AM |7.78 404 (4.5 11 148 139 (712 6,531 3.14
15 |9 ]01!30104 [5:50 1/30/04 5:50 AM |7.77 391 4.6 11 47 138 596 7127 2.53
16 |stop pump| 11/30/04 6:28 AM 0.00
17 |start pump 11/31/04 12:07 AM | : |0.00
18 110 101/31/04 |0:56  [1/31/04 12:56 AM 7.52 782 13.1 20 134 126 1501 7,628 10.44
19 111 01/31/04 4:42 [1/31/04 442 AM 7.87 388 3.9 12 42 34 1009 8,637 4.46
20 |12 01/31/04 [13:43 [1/31/04 1:43PM |7.79 412 5.5 113 48 42 {1830 10,467 3.38
21113 02/01/04 13:26 |2/1/041:26 PM  |7.04 396 3.9 11 |45 |36 14192 114,659 2.95
22 (14 |02/02/04 13:42  2/2/04 1:42 PM 7.85 37 3.7 {11 40 32 13914 18,573 2.69
23 |15 102/03/04 9:38  2/3/04 9:38 AM  7.91 409 4.3 [12 49 40 13114 21,687 2.60
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A | B C | D | E | F G | H [ J K | L M
1 [Well 1114 | ! | . |
2 : | | |
3 |Round# |Date Time |Sample Collect |pH Cond. U |Cl ‘No3 /S04 Gal prior to (Cum gal |Flow Rate
4 : , Time _ (ug/l) (mg/L) (mg/L) |(mg/L) Sample (GPM)
5 |Baseline |01/15/2004 |11:08 |1/15/04 11:.08 AM 720 1265 [21.9 238 (2033 |272 NA 0 0
6 |start pump 1/28/04 9:07 PM ; ' | 0
7 |1 01/28/04  [22:25 1/28/04 10:25PM [7.17 1321 |24 25 201 (274 562 562 0.03
8 |2 01/29/04 211 1/29/04 2211 AM 7.06 (1316 11 23 212 284 1973 1,535 431
9 |3 01/29/04  |5:55 [1/20/04 555 AM (7.16 |1261 22 22 207 274 1224 2,759 5.46
10 |4 01/29/04  |9:37  [1/20/04 9:37 AM 7.13 [1270 22 24 210|280 11371 4,130 6.18
11]5 01/29/04  13:49 [1/29/04 1:49PM 7.13 1264 22 25 223  |294 1495 5,625 5.93
1216 01/29/04  [17:09 [1/29/045:09PM [7.16 [1261 |24 23 215  [289 991 6,616 4.95
137 01/29/04  [22:05 |1/29/04 10:05 PM |7.11 1247 |23 24 215 289 1714 8,330 5.79
14 |8 '01/30/04 1:52  [1/30/04 1:52 AM [7.11 1246 |23 23 208 279 1290 19,620 5.68
15 |9 01/30/04 548 [1/30/04 548 AM [7.11 1245 |24 24 217 293 1326 110,946 5.62
16 |stop pump| 11/30/04 6:28 AM | | 0.00
17 |start pump , 1/31/04 12:07 AM | ; ! . 0.00
18 |10 (01/31/04  |0:54 [1/31/04 12:54 AM 712 [1542 |32 28 260 [358 363 11,309 0.32
19 |11 01/31/04  |4:41  [1/31/04 441 AM [7.13 1285 |23 24 216|286 1467 12,776 6.46
2012 01/31/04 13:38  [1/31/04 1:38PM (7.06 1239 23 23 205 273 12931 15,707 5.46
21]13 02/01/04  13:06 |2/1/04 1:06 PM [7.82 1144 21 21 184 1244 7810 23,517 5.55
2214 02/02/04  13:39 |2/2/04 1:39PM 719 1367 23 26 236 315 7534 31,051 5.11
23|15 02/03/04  9:356  (2/3/049:36 AM 724 1109 |20 22 176 239 6228 37,279 5.20
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A | B [ & ] D | E F 1l e | H [ T 37 K L | ™

1 |Well 1115 i ’ .

2 | ' .

3 |Round # |Date Time |Sample Collect pH Cond. |U Cl INo3  |S04 |Gal prior to 'Cum gal Flow Rate
4 | Time (ugll) (mg/L) |(mg/L) [(mg/L) [Sample | (GPM)
5 |Baseline |01/15/2004 11:11 1/15/04 11:11 AM 6.96 1493 [382 (256 |247.87 |344.2 INA |0 0

6 |start pump)| 1/28/04 9:07 PM : 0

7 |1 01/28/04 |22:23 [1/28/04 10:23 PM |6.64 4360 251 |66 674 1711 537 537 10.03
8 |2 01/29/04 12:09 1/29/04 2:09 AM |6.73 2490 (98 |48 382 1742 1129 1,666 5.00
913 |01/28/04 |5:53 [1/29/04 5:53 AM |6.84 2120 |76 |44 332 588 1191 2,857 15.32
10 |4 |01/29/04 9:39  1/29/04 9:39 AM  6.82 1883 |61 132 [313 505 1430 14,287 6.33
1115 101/29/04 13:50 |1/29/04 1:50 PM |6.87 1810 56 131 1304 483 1573 5,860 6.27
12 |6 101/29/04 17:07 [1/29/04 5.07 PM |6.83 1825 59 32 318 498 1004 6,864 5.10
1317 01/29/04 122:03 |1/29/04 10:03 PM 6.80 1760 |52 131 | 304 1482 1855 8,719 6.27
14 |8 01/30/04 1:51 [1/30/04 1:51 AM |6.80 1736 (57 130 |293 460 1424 110,143 |6.25
15 |9 101/30/04 5:47  |1/30/04 5:47 AM  6.80 1714 |59 131 |296 462 1473 (11,616 6.24
16 |stop pump 1/30/04 6:28 AM ' I 10.00
17 |start pump 11/31/04 12:07 AM _ | j 0.00
18 |10 01/31/04 |0:52 1/31/04 12:52 AM 6.69 [3380 (184 |47 |537 1237 |578 12,194 0.50
19 |11 101/31/04 |4:39 1/31/04 4:38 AM 6.89 1857 |52 |32 |309 483 |1452 13,646 |6.40
2012 {01/31/04 |13:35 |1/31/04 1:35 PM B.79 1703 |53 |30 284 1433 3123 16,769 5.83
21113 02/01/04 13:04 2/1/04 1.04PM |7.16 1602 |46 29 264 389 8778 25,547 6.23
22 |14 102/02/04 13:35 |2/2/04 1:35 PM 6.88 1822 58 33 326 462 8578 134,125 5.83
23 (15 102/03/04 9:33 [2/3/049:33AM 6,96 (1602 |42 30 1267 1391 7082 41,207 5.91
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A | B = D | E | F G [ J | K | L M
1 |Well 1118
2 . l
3 |Round # |Date Time Sample Collect | pH |Cond. U [e] No3 S04 Gal prior to Cum gal Flow Rate
4 | Time | j (ug/l) |(mg/l) (mg/L) (mg/L) Sample | (GPM)
5 |Baseline |01/15/2004 [11:17 1/15/04 11:17 AM 669 (3610 532 |58 548.3 13208 NA 0 0
6 |start pump : [1/28/04 9:07 PM | : ' ' [0
7 |1 01/28/04  |22:18 1/28/04 10:18PM 666 3750 57 62 598  [1425 173 73 0.00
8 |2 01/29/04  2:02  [1/20/042:02AM 658 3890 |57 62 641 1440 175 248 0.78
9|3 01/29/04  |5:48  [1/29/04 548 AM 666 4090 |63 65 682 1585 191 439 0.85
10 |4 01/29/04  |9:45 [1/29/04 9:45AM 665 4030 |63 62 653 1558 248 687 1.05
115 01/29/04  |13:55 |1/29/04 1:55PM |6.62 4000 |63 63 666 1559 262 1949 1.05
12 |6 |01/29/04  17:02 1/29/045:02PM 662 4000 |66 66 702 1598 154 11,103 0.82
13 |7 01/29/04  21:58 1/29/049:58 PM |6.61 3990 |66 66 697 1592 314 1,417 11.06
14 |8 01/30/04 | 1:45  1/30/04 1:45AM 662 (3970 |65 73 805 1827 241 1,658 1.06
15 ]9 01/30/04 542 1/30/04 542 AM [662 3940 66 67 702 1569 251 1,909 1.06
16 |stop pump | 11/30/04 6:28 AM | ' ; ' 0.00
17 |start pump! , 1/31/04 12:07 AM ; | 10.00
18 |10 01/31/04  |0:47  [1/31/04 1247 AM 667 4080 |69 68 708 1504 91 2,000 0.08
19 [11 01/31/04 434 1/31/04 434 AM 668 (3920 63 65 664 1449 236 2,236 1.04
20 [12 01/31/04  13:30 (1/31/04 1:30PM 657 (3880 |58 65 664 1453 517 2,753 0.96
21[13 02/01/04  13:00 [2/1/04 1.00PM 666 |3770 55 62 631 1388 1479 4,232 11.05
22 |14 02/02/04  13:29 2/2/04 1:29PM 667 3730 59 162 617 1415 11437 5,669 10.98
23|15 02/03/04 928  2/3/04928 AM 668 3700 57 59 681 1568 11200 6,869 1.00
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A B | C D E F | G H | | J | K L [ M
1 |Well 1119 |
2 ! I
3 |Round # Date Time |Sample Collect pH Cond. U |Cl 'No3 S04 Gal prior to |Cum gal Flow Rate
4 | Time (ug/L) |(mg/L) |(mg/l) |(mgiL) |Sample (GPM)
5 |Baseline 01/15/2004 [10:37 |[1/15/04 10:37 AM 6.64 |3060 159 69 470.8 976.7 NA 0 0
6 |start pump | 1/28/04 9:07 PM _ | ' 0
711 01/28/04  21:42 [1/28/04 9:42PM 7.40 [511 17 |15 45 |85 144 144 10.01
8 |2 01/28/04 1:33  [1/29/04 1:33AM 6.79 1278 |77 34 164 335 705 849 3.05
913 01/28/04 5:20 [1/29/04 5:20AM 6.88 (1364 |79 37 1181 360 736 {1,585 3.24
10 |4 01/29/04  9:14  (1/29/04 9:14 AM  6.76 1494 65 36 212 395 920 12,505 3.93
1115 01/29/04  |13:18 |1/29/04 1:18PM |6.67 1935 |93 46 305 562 1855 13,460 13.91
12 |6 01/29/04 17:19 |1/29/04 5:19PM |6.64 2250 109 54 372 700 789 14,249 13.27
13 |7 01/29/04 21:31  [1/29/049:31 PM  |6.57 2630 (120 61 448 862 997 5,246 3.96
14 |8 01/30/04 1:18 1/30/04 1:18 AM |6.56 3090 |168 71 1523 1036 900 6,146 3.96
15 |9 01/30/04 516 |1/30/04 5:16 AM 656 |3450 211 82 605 1165 945 7,091 3.97
16 [stop pump| | 1/30/04 6:28 AM ' ' 0.00
17 |start pump| | 1/31/04 12:07 AM ' 0.00
18 |10 01/31/04 0:24  |1/31/04 12:24 AM 667 3100 245 86 417 1081 |357 7,448 |0.31
19 |11 |01/31/04 4:11 1/31/04 4:11 AM 6,60 3450 209 81 |550 1220 907 8,355 14.00
20|12 01/31/04 14:14 [1/31/04 2214 PM 647 4030 262 98 |673 1467 |2238 10,593 [3.71
2113 02/01/04  |13:45 2/1/04 1:45 PM 659 3890 236 |87 664 1355 5647 16,240 14.00
22 |14 02/02/04  |14:15 |2/2/04 2:15 PM 659 3010 (240 (89 683 1388 15414 21,654 |3.68
23 |15 02/03/04 10:06 |2/3/04 10:06 AM 655 3790 230 |92 658 1298 4367 126,021 13.67
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A ] B TIE= D E F | 6 | H [ 1 J | K L | M
1 [Well 1120 | !
2 . I | |
3 |Round # |Date Time Sample Collect |pH Cond. U Cl No3 S04 Gal prior to |Cum gal |Flow Rate
4 Time _ l(ug/L) (mg/L) (mg/L) |(mg/L) [Sample | (GPM)
5 |Baseline |01/15/2004 10:35 1/15/04 10:35 AM 6.69 3080 437 765 [267.3 [1217 NA i0 0
6 |start pump |1/28/04 9:07 PM | 5 0
7|1 |01/28/04 21:45 1/28/04 9:45PM |6.57 6580 (1264 193 647 3115 1 1 0.00
8 |2 01/29/04 1:36 1/29/04 1:36 AM  |6.43 6360 |1052 (175 623 3031 |57 58 0.25
9 |3 101/29/04 5:22 1/29/04 5:22 AM  |6.57 !5890 1852 162 |576 12833 111 69 0.05
10 |4 |01/29/04 915 1/29/04 9:15AM 6.54 5320 506 145 508 2502 30 99 (0.13
1115 01/29/04 13:23 [1/29/04 1:23PM |6.57 4800 572 131 450 12223 |36 135 0.15
12 |6 01/28/04 17:20 11/29/04 5:20PM |6.58 4370 |546 123 417 12024 45 1180 0.19
1317 01/29/04 21:33 [1/29/049:33PM |6.54 4030 (528 115 381 11869 96 276 0.38
1418 |01/30/04 1:20 |1/30/04 1:20 AM  |6.57 |3780 |550 108 348 1679 |83 359 0.37
1519 '01/30/04 5:18 1/30/04 518 AM 658 3580 563 105 337 1611 |73 432 0.31
16 |stop pump 1/30/04 6:28 AM | |0.00
17 |start pump 1/31/04 12:07 AM ' 0.00
18 |10 |01/31/04 0:26 1/31/04 12:26 AM |6.53 6680 1057 (188 1661 13126 117 1449 0.01
19 |11 |01/31/04 4:13 1/31/04 4:13 AM  |663 3300 364 83 294 [1374 |332 781 1.46
20 (12 101/31/04 14:17 [1/31/04 2217 PM 6854 3100 301 78 {271 [1267 |641 1,422 1.06
21113 |02/01/04 113:48 [2/1/04 1:48 PM 6.63 3120 |[299 78 271 1270 (1321 2,743 0.94
22 114 |02/02/04 1417  (2/2/04 2:17 PM 16.66 2880 |371 73 250 [1173 |842 3,585 0.57
23 |15 |02/03/04 10:08 2/3/04 10.08 AM 663 (3110 [319 |81 1280 11301 |733 4,318 10.62
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A B I & | D | E | F G H I | K | L M
1 |Well 1121 | I ' g |
2 i
3 |Round # Date Time |Sample Collect pH Cond. |U |Cl No3 S04 Gal prior to |Cum gal Flow Rate
4 ! , Time ' | (ug/l) |(mg/L) |(mg/L) (mg/L) Sample H(GPM)
5 |Baseline | 01/15/2004 (10:32 1/15/04 10:32AM 659 (3280 (302 62 21156 12327 |NA 0 0
6 |start pump| ' 1/28/04 9:07 PM I : - 0
71 01/28/04 21:48 [1/28/04 9:48 PM 6.42 6510 |966 |141 561 13298 |233 1233 0.01
8 |2 01/29/04 1:38  [1/29/04 1:38 AM 6.38 6460 (808  |140 528 3347 921 1,154 4.00
9|3 !01129:‘04 5:25  |1/29/04 5:25 AM 6.47 6460 |513 1143 534 3365 954 12,108 420
10 |4 101/29/04 9:17  [1/29/04 9:17 AM 6.41 6490 439 140 528 3320 1015 13,123 4.37
1115 01/29/04  13:24 1/29/04 1:24 PM 642 6450 408 146 553 3500 1206 14,329 4.88
12 |6 {01/29/04 17:22 11/29/04 5:22 PM 643 6430 720 144 546 3408 1972 15,301 4.08
13 |7 01/29/04 21:36 | 1/29/04 9:36 PM 640 6380 735 (146 554 3478 1224 16,525 4.82
14 |8 01/30/04 1:23  [1/30/04 1:23 AM 641 6350 (756 @ 141 528 3304 973 7,498 4.29
15 |9 01/30/04  |5:20 |1/30/04 5:20 AM 640 6280 (880 143 536 3370 1151 18,649 4.86
16 |stop pump| | 1/30/04 6:28 AM | 0.00
17 |start pump | 1/31/04 12:.07 AM , 0.00
18 |10 |01/31/04 0:27  |1/31/04 12227 AM (646 6580 828 144 534 3300 |446 9,095 0.39
19 |11 01/31/04 415  [1/31/04 4:15 AM 646 6310 (732 141 522 13204 1195 110,290 5.24
20|12 01/31/04  14:19 1/31/04 2:19 PM 639 5810 [522 135 494 3062 2586 {12,876 4.28
21113 |02/01/04  |13:51 2/1/04 1:51 PM 6.47 5380 511 121 432 2683 16128 119,004 4.34
22 |14 !021‘02.‘04 [14:20 |2/2/04 2:20 PM 6.45 5290 (636 [121 430 2673 15105 24 109 3.48
2315 |02/03/04  10:10 |2/3/04 10:10 AM 6.52 (4840 368 102 391 2368 4277 28,386 13.59
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A B C D | E | F G H [ J K | - M
1 |[Well 1122 .
2 | | : | . | |
3 |Round # |Date Time Sample Collect |pH {Cond. |U Cl No3 S04 'Gal prior to |Cum gal Flow Rate
4 | Time (ug/l) |(mg/L) (mg/L) [(mg/L) Sample (GPM)
5 |Baseline |01/15/2004 |10:28 1/15/04 10:28 AM 6.72 2800 263 62.7 276.3 10341 INA 0 0
6 |start pump! _ 1/28/04 9:07 PM , | ' | - 0
711 01/28/04 21:12 |1/28/04 9:12PM 651 6830 1040 |157 1845 3136 127 27 {0.00
8 |2 |01/29/04 1:18 1/29/04 1:18 AM  6.45 6740 781 156 1804 3204 853 {880 3.47
9|3 '01/29/04 5:056 1/29/04 5:056 AM 654 6680 556 154 |792 3175 816 |1,696 |3.59
10 |14 01/29/04 (9:00 1/29/04 9:00 AM 653 6640 (315 150 |770 3069 865 2,661 4.11
1115 01/29/04 13:01 1/29/04 1:01 PM |6.53 6490 424 155 1793 13133 861 3,622 3.99
12 |6 |01/29/04 17:00 [1/29/04 5:00 PM |6.50 6370 735 152 783 3177 810 4,432 3.39
13 |7 |01/29/04 21:09 |1/29/04 9:09PM 648 6270 702 151 768 3074 1979 5,411 13.93
14 |8 |01/30/04 {1:05 1/30/04 1:05 AM  6.51 6040 788 |142 712 2851 917 6,328 13.89
15 |9 |01/30/04 5:02 1/30/04 5:02 AM 653 5910 787 [141 |706 2834 i912 7.240 13.85
16 |stop pump! | 1/30/04 6:28 AM | I '0.00
17 |start pump| | 1/31/04 12:07 AM [ ! ; 0.00
18 |10 01/31/04 0:09 1/31/04 12:09 AM 6.55 6680 (739 {153 783 13064 343 7,583 0.30
19 |11 |01/31/04 4:00 [1/31/04 4:00 AM |6.56 6070 594 144 716 2793 1988 |8,571 4.28
20 |12 101/31/04 13:08 [1/31/04 1:08 PM 6.57 5360 419 |128 1617 2443 12035 10,606 13.71
21|13 §D2IU1IG4 13.59 |2/1/04 1:59 PM  6.60 3970 (326 [116 |425 1653 5672 16,278 [3.80
22 |14 |02/02/04 13:07 |2/2/04 1:.07 PM  8.67 3300 285 |99 |345 1308 4791 121,069 |3.45
23|15 102/03/04 9:.05 2/3/04 8:05 AM 6.66 3060 228 70 1318 1186 4204 [25,273 13.51
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A B | € D | E Il F 1 6 T H T 17 T J 7 K | M
1 [Well 1123 | ,
2 | | | '
3 |Round# Date ‘Time |Sample Collect pH Cond. |U Cl No3 |S04 Gal prior to |Cum gal Flow Rate
4 ' Time (ug/l) (mg/ll) (mg/L) ((mg/L) Sample | (GPM)
5 |Baseline |01/15/2004 [11:39 |1/15/04 11:39 AM [7.25 958 42.7 238 (1123 [216.3 NA |0 0
B |[start pump 11/28/04 9:07 PM . _ 0
7 |1 |01/28/04 21:28 1/28/04 9:29PM |7.03 2460 159 68 381 751 37 a7 0.00
B |2 01/29/04  12:25  [1/29/04 225 AM 695 (1425 70 9 36 70 211 248 10.71
9 (3 01/29/04 6.07 1/29/04 6:07 AM  7.24 941 |35 |23 110 215 {103 1351 |0.46
10 |4 01/29/04 9:06 1/29/04 9:06 AM |7.17 1129 40 (27 [145 275 1101 452 10.56
1115 01/29/04  |14:00 1/29/042:00PM 7.17 |993 26 24 [123  |233 1160 612 0.54
12 |6 |01/29/04 17:10  1/29/04 5:10PM 7.18 (907 38 23 111 210 |96 708 0.51
13|7 101/29/04 22:35 |1/29/04 10:35PM 7.19 (913 39 24 113  |217 154 862 0.47
14 |8 [01/30/04 2:02  |1/30/04 2:02 AM |7.18 893 /38 23 109 1206 119 1981 |0.57
1519 01/30/04 |6:00 1/30/04 6:00 AM  |7.32 701 129 19 75 145 (111 1,092 10.47
16 |stop pump i 1/30/04 6:28 AM ! ' - ; 10.00
17 |start pump | 1/31/04 12:.07 AM | . , 10.00
18 |10 101/31/04 1:04 1/31/04 1:04 AM 711 1398 |67 34 198 537 197 1,189 0.08
19 |11 |01/31/04 5:56 1/31/04 5:56 AM | 7.21 943 35 |24 (116 1216 143 1,332 10.49
20 |12 01/31/04 13:18 [1/31/04 1:18PM  [7.23  [971 41 |25 121 1227 [232 11,564 |0.52
21 (13 02/01/04 14:01 |2/1/042:.01PM |7.25 887 27 22 106 197 |700 2,264 |0.47
22 |14 02/02/04  |13:16 |2/2/04 1:16 PM  7.27 |848 36 22 |98 1187 1626 2,880 10.45
23115 02/03/04  [11:25 [2/3/04 11:25AM 7.53 (494 |17 16 |41 |75 1532 3,422 0.40




Concentration (mg/L; U in ug/L)

1123

800 ] : 10
/‘ + B
700 —e— Uranium 4
—#— Nitrate
— —a&— Sulfate T°
—— Flow Rate (gpm) / [
- 14
500 // I
L~ +2
| //
400 I/ 0
300 // e
/ L~ + -4
200 e e
/
1 T -6
=]
100 !
/J—”/'—/——-‘ i 'B
0 -10
ca?{& §¢ & é’ﬁ
B
W .‘9’5 ..LVB ﬂbg




A B [ Cc | D | E F | ¢ | H [ 1 J K | L | M

1 [Well 1124 | i '

2 | : i ! .

3 |Round# |Date Time |Sample Collect | pH Cond. U Ci No3 S04 \Gal prior to |Cum gal Flow Rate
4 ; : [Time (ug/L) [(mg/L) /(mg/L) |(mg/L) Sample (GPM)
5 |Baseline |01/15/2004 11:26 |1/15/04 11:26 AM 7.03 2420 106 |68.7 |438.8 678.8 NA 0 0

6 |start pump 1/28/04 9:07 PM 1 | ' 0

71 |01/28/04 121:32 |1/2B/04 9:32PM 6.94 [3070 (121 93 1591 934 |140 140 0.01

8 |2 101/29/04 2:22  |1/29/04 222 AM  6.83 3070 (116 88 |572 909 |1261 1,401 4.35

9 |3 01/29/04 6:05 |1/29/046:05AM 6.94 (3060 [110 90 589 933 |961 12,362 4.31
10 |4 01/29/04 9:07  [1/29/04 9:07 AM |6.94 3080 |112 (90 585 929 1945 3,307 5.19
1115 01/29/04 13:11  1/29/04 1:11PM  |6.92 3060 |110 90 582 (922 11254 4 561 15.14
12 |6 01/29/04 17:12  [1/28/04 5:12PM  |6.90 3060 |112 93 609 964 11032 5,593 14.28
1317 01/29/04 122:15 [1/29/04 10:15 PM |6.87 3060 116 94 616 1072 1531 7,124 {5.056
14 |8 01/30/04 |2:01 1/30/04 2:01 AM |6.87 3060 116 92 1604 {955 (1127 8,251 4.99
1519 01/30/04 |5:58 1/30/04 5:58 AM |6.88 3050 125 94 1613 1974 1174 9,425 4.95
16 |stop pump ; 1/30/04 6:28 AM , i ' ' 0.00
17 |start pump f 1/31/04 12:07 AM | | 10.00
18 |10 01/31/04 1:02 |1/31/04 1:.02AM 697 (3030 113 90 |577 909 441 9,866 0.39
19 |11 01/31/04 4:52  11/31/04 4:52 AM  6.91 3070 106 93 597 934 (1189 11,055 517
20 |12 101/31/04 13:21 [1/31/04 1:21 PM  |6.84 3040 (116 92 1593 929 2376 13,431 467
2113 5021‘011‘04 14:06 2/1/04 2:06 PM 16.92 2980 115 89 574 /898 | 7257 20,688 4.89
22 |14 |02/02/04 13:18 (2/2/04 1:18 PM 6.90 2920 115 88 564 885 6169 26,857 |4.43
23|15 102/03/04 9:20  12/3/04 9:20 AM |6.85 2780 108 83 544 828 5388 32,245 |4.48
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A | B c | D | E | F | G H [ 3 ] K L | M
1 [Well 1125 |
2 ' i
3 |Round # |Date Time |Sample Collect pH {Cond. |U Cl No3 S04 Gal prior to |Cum gal Flow Rate
4 j : Time | . ((ug/ll) [(mg/L) [(mg/L) [(mg/L) Sample (GPM)
5 |Baseline |01/15/2004 |11:24 |1/15/04 11:24 AM |7.72 569 |15.1 156 |60.7 |95 NA |0 0.00
6 |start pump 11/28/04 9:07 PM ' i | - j 0
71 01/28/04 21:35 |1/28/04 9:35 PM |7.57 762 144 20 107 151 141 1141 10.01
8 |2 01/29/04 2:20  1/29/04 2220 AM  |7.43 814 10 20 108 158 1081 1,222 3.79
9 |3 |01/29/04 6:03 1/29/04 6:03 AM  |7.51 830 125 120 1114 173 1837 2,059 3.75
10 |4 101/29/04 9:09 1/29/04 909 AM 749 827 23 20 112 (170 1834 2,893 4.48
1115 01/29/04 13:13  1/29/04 1:13PM 746 |823 24 20 114  |174 1080 13,973 4.43
12 |6 01/29/04 17:14 |1/29/04 5:14PM 747 827 |25 |21 118 180 889 4,862 3.69
137 101/29/04 22:13 |1/29/04 10:13PM 7.48 (824 25 21 118 182 1307 16,169 4.37
14 |18 01/30/04 1:59 1/30/04 1:59 AM  |7.49 813 24 30 110 177 982 17,151 4.35
15 |9 |01/30/04 5:56 1/30/04 5:56 AM  7.52 801 24 20 112 174 1025 18,176 4.32
16 |stop pump| 11/30/04 6:28 AM | | 10.00
17 |start pump| i 1/31/04 12:07 AM | . ' '0.00
18 |10 101/31/04 1:01 1/31/04 1:01 AM 7.56 830 23 21 118 169 391 8,567 0.34
19 |11 |01/31/04 4:50 1/31/04 450 AM  7.53 824 25 20 1112 172 {1021 19,588 4.48
20 |12 |01/31/04 13:24 [1/31/04 1:24PM 752 752 22 19 96 1153 |2063 11,651 4.01
21113 02/01/04 14:04 |2/1/04 2:04 PM 7.58 1632 18 17 75 114 6350 118,001 4.29
22 |14 02/02/04 13:22  |2/2/04 1:22 PM 7.49 |763 27 19 100 155 5434 123,435 3.89
23 |15 02/03/04 9:22  12/3/04 9:22 AM 763 605 14 17 70 110 4687 28,122 3.91
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A | B C D E | F H [ J | K

1 Well Operation Cycles i

Z Sample Start Stop Duration flow I

5| Reuncs Date Time Date Time | ™S | gpm | Startime stoptime |duration off min
4 1 01/28/2004 21:07 | 01/29/2004 019 | 192 116 | 1/28/04 21:07 01/29/2004 0:19 na

5 2 01/29/2004 1:14 01/29/2004 312 118 112 | 1/29/04 1:14 | 01/29/2004 3:12

6| 3thrus 01/29/2004 3:53 01/29/2004 14.09 616 103 | 1/29/04 3:53 |  01/29/2004 14:09

7| 6thrug 01/29/2004 14:50 01/30/2004 6:28 938 98 | 1/29/04 14:50| 01/30/2004 6:28

8 |[10and 11| 01/31/2004 0:07 01/31/2004 4:56 | 289 109 1/31/04 0:07 01/31/2004 4:56 1059.00
9 [12and 13| 01/31/2004 5:38 02/02/2004 @ 503 | 2845 94 1/31/04 5:38 02/02/2004 5:03|

10 02/02/2004 5:39 02/02/2004 = 12:18 | 399 90 2/2/04 5:39 | 02/02/2004 12:18|

11 14 02/02/2004 12:58 02/02/2004 2213 | 555 89 2/2/04 12:58 |  02/02/2004 22:13|

12 15 02/02/2004 22.55 02/03/2004 10:48 713 89 | 2/2/04 22:55 ' 02/03/2004 10:48]




A Bl ¢ | b [ E TF G | H ] I [ v T KTL]I™MTNT O [ P
1 Total Gallons Pumped Prior To Sample Time for Each Round
, [WellNo. | First Second Third Fouth Fifth Sixth Seventh Eighth  Ninth Tenth EIee Twelftn 13t t4th 15t
3| 1101 3g 824 788 1075 954 847 1,090/ 972 1,016 384 968 2165 6,379 5576 4,865
4] 1102 9% 1196 1170 1430| 1472 1,225| 1,530 1,401] 1417 580 1412 3105 8,984 7.860 6,835
5] 1103 203| 1,149) 1200 1511 1,585 1,297| 1628 1481| 1546 583 1463 3,629 9,203 0.017| 7.411
6| 1104 336 1,082 1134 1219 1262 1,090 1274 1,117 1,162 496 1,293 2,860| 6,756 6,543 5295
7] 1105 517] 1767 1,837, 2,090 2115 1,754] 2,037] 1,777| 1,834 671 2,087| 4549 10,111 8,940 7.123
8| 1108 358 1,119] 1,166] 1,004] 1,119 966 1,078 909 937 431] 1,218] 2,350 5169 4,839 3750
9| 1107 326 996 1.054| 1243 1,314 1,032| 1,359 1,165 1,211| 480] 1,236] 2,788| 7,019 6,811] 5467
10] 1108 282 863  927| 1138 1226 929 1,304] 1111] 1167, 431 1,121 2596 6,894 6,778 5565
1] 1109 191 547, 574|  706] 744 553] 784| 646 673 267 723 1,575 3,987 3829 3074
12] 1110 442| 1,080 1,082 1,145 1,157 894 1,143 948 940 451/ 1,283 2479 5316 5135 4,160
13] 1111 303 799| 844] 1012] 1091] 771] 1,202] 982 1,022 393| 1,026 2276 6,072 5939  4.851
14| 1112 510 807 782 720 777 540 779 644 659 431 826 1,533 3525 3442 2610
15] 1113 509 | 945 912 869 926 676 982  712] 596 501 1,009) 1,830 4,192 3914 3114
16 1114 562 973 1224 1371 1495 991 1,714] 1290, 1,326] 363 1,467 2,931] 7,810 7,534 6,228
17] 1115 537, 1,129 1,191 1430 1573 1,004 1,855 1.424] 1473] 578 1,452 3123 8,778 8578  7.082
18] 1116 = | . ' i
19| 1117 | : | - i
20| 1118 73] 175, 191|  248] 2621 154 314 241 251 91| 236 517 1479 1437 1,200
21| 1119 144 705 736 920, 955 789 997, 900 945 357 Q07| 2,238/ 5647 5414 4367
22| 1120 1 57 11] 30 36 45 96 83 73 17) 332 641 1,321 842] 733
23| 1121 233 921 954 1015 12068 972) 1,224| 973] 1,151] 446 1,195 2586 6,128 5105  4.277
24| 1122 27 853] 816 965 961 810 979 917 912 343] 988 2,035 5672 4,791| 4204
25| 1123 37 211 103 101, 160 96 154 119 111] 97| 143  232] 700 626 532
26| 1124 140, 1261 961 945 1254 1,032) 1,631] 1127  1,174] 441) 1,189] 2,376 7,257 6,169 _ 5388
27| 1125 141 1081 837 834 1080 889 1.307] 982 1,025 391 1,021 2,063| 6,350 5434 4687
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Environmental Sciences Laboratory (ESL) Workplan

Project Title: Analysis of Ground Water Rebound in Extraction Wells; Rev. 1

Site: Tuba City, Arizona

Date: December 31, 2003.

Desired Completion Date: Field work by January 31, 2004. Report by F ebruary 2004.
Work Requested By: Carl Jacobson, Tuba City. Site Manager

Work Approved By: Clay Carpenter, ESL Task Order Manager

ESL Lead: Stan Morrison

Tuba City Project Lead: Randy Richardson

Objectives:

Analyses of Tuba City weekly composite samples and monthly well grab samples have
established that contaminant concentrations in the extraction wells are stable and
relatively low when the wells have been in service for extended periods of time, but that
these concentrations are much higher immediately after the wells are restarted after being
down for several days. This tendency has become known as the “rebound” effect. Daily
influent samples suggest that the “rebound” is of short duration and that well
concentrations have stabilized within about three days. Monthly well samples suggest
that “rebound” is much more pronounced among some wells than others.

A shutdown of the treatment system, of approximately one week’s duration, is scheduled
for the end of January, 2004. This test program proposes an intensive sampling of the
extraction wells for the first six days after the wells are restarted, coupled with a single
grab sample from each well immediately prior to the shutdown. The goal is to evaluate
the extent and duration of “rebound” for each individual well.

Description of Work:

Task 1. Field Sampling. The shutdown is presently scheduled to begin on the morning of
January 19, 2004. A set of baseline samples will be collected the day before the
shutdown and additional sets of “rebound” samples will be collected at regular intervals
upon startup. One set consists of 25 samples including 1 sample from each of 24
extraction wells and 1 raw feed sample. The collection time for each sample will be
logged (preferably using “atomic” watches which will be synchronized with the PLC
computer clock). Collecting the set of 25 samples typically takes 2 persons about 1-1/2
to two hours.

The rebound samples will be collected after the treatment system is restored to boil and
begins to draw water from the wells. Sets of well samples will be taken every 4 hours for
the first 2 days of the test. For the duration of the test (total of about four to six days
based on experience to date) sets of samples will be collected every 12 hours; probably
one round of sampling first thing in the morning and the other round at the end of the
day. The duration of the test will be determined by the conductivity of the raw feed,
which will be sampled at the same time as the wells. The conductivity of the raw feed



determines the gross composition trend. As long as the raw feed conductivity is
decreasing from one sample to the next, at least some of the wells are still in rebound and
the sampling should continue. Once the raw feed conductivity has leveled off, the
rebound effect is effectively concluded and the test can be terminated.

Individual well samples will be checked for conductivity before additional analysis is
done. The conductivity will be used to determine the rebound extent for individual wells
in the same fashion as with the overall system, i.e., once the conductivity of the water

- from an individual well has stabilized, additional samples from that well may not be
taken.

Although time-consuming, the sampling work will not be a full-time job, and can be
performed by the site operators on an overtime basis with minimal interference with their
regular duties. Given the fact that the sampling calls for traveling to outer areas of the
site and for the sampler to physically enter the well vaults, in the interests of safety, the
sampling must be performed by a 2 person team. Therefore, the sampling would require
the operators to work an overtime shift of probably about thirteen hours per day.
Operators will not be able to collect samples during the night shift, so ESL is providing
funds for additional sampling support. Samplers will probably be Brandon Danforth and
Dave Traub.

Task 2. Analysis. All analytical work will be conducted at the Tuba City site laboratory.
An ion chromatograph will be used for analysis of chloride, nitrate, and sulfate, and a
KPA uranium analyzer for uranium. Analysts will filter each samples prior to analysis
and measure the pH and conductivity of each sample. Analytical work will continue for
about three days after the completion of all sampling.

Task 3. Data Entry. Data from the test will be entered into Excel spread sheet. The data
will not be entered into See_Pro.

Task 4. Interpretation and Report. An ESL report will be prepared that describes the
methods, presents the results, and discusses interpretations of the data.

ESL Budget and Project Cost Sharing:

Costs will be shared between the ESL and the Tuba City Project. Tuba City will provide
oversight (Randy Richardson), samplers for the 12 hour daytime shift, one analyst (Teri
Richardson), laboratory equipment, and most of the laboratory and sampling consumable
items (sample bottles, chemicals, etc). ESL will provide collaboration (Stan Morrison),
one full time analyst (Sarah Morris), 2 night-shift samplers (probably Brandon Danforth
and Dave Traub), and sampling equipment.

Table 1 lists the personnel required, including those provided by the Tuba City project.
Total cost to the ESL is approximately $26, 184 (Table 2).



Schedule:

The plant is currently scheduled to shutdown on January 19, 2004 and startup is
anticipated on January 26. The schedule for the rebound study will need to be modified
to accommodate changes to the shutdown/startup schedule. Baseline samples will be
collected January 18 by Tuba City site personnel. ESL personnel will mobilize to the site
on January 25 to prepare for startup. Four-hour samples will be collected January 26 and
277. Twelve-hour samples will be collected January 28 through 31. A report will be
prepared in February. :

Table 1. Labor (nc = no charge to ESL)

Person | Hrs | Activities
Task 1. Field Sampling
Sarah M. 4 Coordination
Tim B. 32 On site collaboration (2 days at site)
Dave T. 48 Travel and night shift sampling for 2 nights
Brandon D. | 48 Travel and night shift sampling for 2 nights
Operators | 40 (nc) | Day shift sampling for 6 days.
Randy R. 20 (nc) | Oversight
Tasks 2 and 3. Analysis and Data Entry
Sarah M. 106 Travel to site. Analysis.
Terry R. 60 (nc) | Analysis.
Task 4. Interpretation and Report
Stan M. 40 Data interpretation. Report preparation.
Tim B. 20 Data interpretation. Report preparation.
Randy R. 40 (nc) | Data interpretation. Report preparation.
Sarah M. 10 Prepare data for report
Dennis D. | 30 Report preparation.
Wyatt S. 10 Figure preparation
Clay C. 4 Review Report
Table 2. ESL Budget (Fully Burdened Costs)
Task 1 Tasks 2 and 3 Task 4
Labor $8258 $5150 $8213
Travel $1883 " $2079 0
Supplies $280 $140 0
Subtotal 510,421 $7369 $8213
TOTAL ESL $26,003
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Tuba City Extraction Well Samples

Tudoi-094-02

Date: \ l lSIO "} Data Set: % ASELINE
Well No. Time pH Cond. Uranium Chloride Nitrate Sulfate
1101 1ot | LT | 3400 | 300 789 | #9¢.¢ 12478
1102 10:a4 | b.bY 3,00 | 366 79.3 | ¢oc./ | 2868
1103 10: 40 b.bl Lalo | 444 [33.4 | 10944 | 2345 2
1104 10:43 b.73 3230 | 96-2 $/.3 | s42.0 | 9091
1105 | 10:46 L | Q130 | o4 | 454 | 2423 |¢35-2
1106 10:48 N Q@Y | 979 27/ /06-/ | 270.5
1107 10:50 L35 18y | 318 283 193.7 | 228.9
1108 10:58 | b.b4 | UY3lo | goe |74 | ¢70.2 | rnase
1109 10:54 [ (.61 3000 | 22¢ 50-6 | 109 1/35. 3
1110 16:571 1 b.34 1327 | 559 2.3 /877 F¥9.F
1111 10:5¢ L6 A530 | /2p 398" | 3514 | 8287
1112 o4 7.2 "!qa 25/ /57/ /24| 158, B
113 1106 M85 349 2.3 0.} I35 12729
1114 11:08 1.90 | 1365 | 2/.9 234 | H203.3 [27&
1115 L= L b3k 493 | 382 | 256 | 2474 | 344 2
1116
1117
1118 11 b.bS | 3610 | 538 | 580 |5483 |1320.8
1119 10-31 b4 3060 | /59 ©9.0 #4708 | Q76 .7
1120 l0:35 | 6.6% | 3030 | 437 7685 | 2673 12170
1121 10:33 | 5% | 3380 | 302, | 620 |21.5 |/232.7
1122 \0:2% .7 | 9800 | 903 (2.7 276.3 | /03¢,)
1123 W3R M35 | Q5% | 427 | 234 | /23 | 2/6-3
1124 11:3b .03 | a4ao | 104 687 | /348 L7488
1125 oY NTX| 5L | 157/ /5. Lo.7 35. 0
Stos. hr £ 130~ 134
1000~ 1003
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Tuba City Extraction Well Samples A

/’ﬁumlﬂ’s 7‘0‘)"4!&"/1— 1(;\)

[;Ul’i‘i?
' 230 ¢
Date: /~62 g -0 LIL ( Data Set: 1;7 ﬂmm,/

Well No. Time pH éﬁé:’:xi //Lj?agl_um Chloride Nitrate Sulfate
1101 |JI 16 639 3460 3 | S | Sov | 1297
102|212 ea1 | 4Yage | 55 | (27 |ioqe | 1756
103 |2i33 | geo | 3680 | 230 | 8 | 679 | s
ot QG2 | ese | zno | ASA| 158 | 1471 |asyq
105 |2 5F 695 | 3790 | [LY8 %3 5S7 | I3SY
1106 ;215’7 L.Qa 354y 1] I €o &29 s
1107 ;,QQﬁ £.c3 Y710 10 [Of 1187 282
1108 93‘?&1 6.5y S$990 339 (O7 | 039 |2438
1100 | A2 0h £.23 | lotq0 | S0F (Y5 | ISYY | 5556
1110 207 | 6.73 (67¢ 92 BES 217 | 49y
1111 ?*‘i’é/’ 2582 | 3650 | ADY b2 | SYo | 12¢3
12 | 2250 6.%2 730 o/ Y 260 | 529
s |42 29 7,§7 S41 b 0 72 b2
s | 22725 207 | 1321 A4t 2.5 Zo| | TV
15 2223 | 6.4y | 4zgo | AS/ L | ¢ | 171
P 5 N M
1117
1118 221D 6.6 | 3750 57 bl 59¢ | IS
110 | 142 | 2.0 St 17 IS 4s 5<
1120|2145 | bos7 | 6sgo | 126y | 113 | 047 | 21S
121 | A (9 682 | Lsto Aol [\ S |329§
1122|4112 6.sr | 6%30 | 100 | (S | 84S | »1306
12 |ARY 2.03 | 2440 (<] 724 38 | S|
12¢ | AI3R | 6.9 | 3070 (1] a7 591 | 9ay¢
mzs 2135 | 269 | 762 44| 70 |07 IS
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Special pH Analyses using Orion 420A /# |
I Date Time Analyst
Calibration Results g /OL/ 2754 e dr. Doctortr
Minimum | Maximum | Reading | Acceptable? Comments
pH 4 3.9 4.1 .72 v
pH 7 6.9 7.1 2.03% v
Slope 92 102 79 v m_
Sample Analyses
Date Time Sample Analyst Reading Comments
Name
l'/zﬁ/i‘f 2300 Standard BvD 7.03
/ 23| o/ 6.89
28:(0 (o2 -7/
23:32 | /163 6.60
2323 | /10 Y 6.S6
23:/6 /[0S 6.79
23107 | /106 .90
2322 | /167 6.53
2314 11038 6.5
23:29 /L0 9 6.23
23:36 | /110 .73
2317 Standard .10
23:(2 /1) 6.62
2302 [1 12 6.82
23:0% (3 7. 87
23:34 111Y 7.7
23S 1/]S .64
23:33 AR .06
2% :30 /117 7. 40
2337 1120 .57
Vv 23 %04 [12] G.42L
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Special pH Analyses using Orion 420A
Calibration Results Date Time Analyst
, 1/28/04 22:59 Bravdoe Da Az
[
Minimum | Maximum Reading | Acceptable? Comments
pH 4 3.9 4.1 3.99 v
pH7 6.9 7.1 7.03 —
Slope 92 102 99 >
Sample Analyses
. Sample L
Date Time Name Analyst Reading Comments
1/23 [o<f 23:28 | Standard | BVD 72.0%
23:09 [{22 ' 6.S/
23%:20 1723 7.63
23:25 | [rz2¢q .94
v 23:26 | j125 A 7.7
Sta}da(d
N
N
\ L d
\(\. 3 LH?IU/ [
LN
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Special Conductivity Analyses using Hach sension 7
Date  [|-2%-O e #)
Calibration Results Time . Analyst
2255 DT reens
Standard | Minimum | Maximum Reading Acceptable?
(YO [ODO €5
Sample Analyses
Time Sample Analyst Reading Comments
Name

AR56 Standard O [0

2312 11O 34¢, m

23ix | /(o2 4.78 m

2333 (O3 3,68 m

2324 |10 7, 11 m

2319 | oy 3.97 m

2309 | Il O@ 354 m

2323 /[©7 .7/ m

2318 [H{oF 5,99 m
2330 L9 10,19 m

230¢ 1{10O Ho70Cor| [6T7¢ v 1676 €.233 >
2317 | Standard [QO | A=

2293 | /i 7/ @ 2342 T8t | 3,5 m

234 ( [ 112 | 950 A

2307 | L3 in 541 A

2335 | [ 321 4

231 |5 436 m

2334 | H*E118 3,75 m
233 | #7ulg [T

2333 1120 ©: 58 m

2304 | LIR] G5l m

23 1p 1A (33 [6.3°
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Special Conductivity Analyses using Hach sension 7
Date /{’}/g ,O ¢ jﬁ?ﬁ ,
Calibration Results Time ___ Analyst
DY ABUR
Standard | Minimum | Maximum Reading Acceptable?
Sample Analyses
Time Sample Analyst Reading Comments
Name 4
233 Standard | 7 [0
2321 [123 2196 m
F336 | 12T 3.97 m
2327 [{25 7 62
\ \ {
Standard \ ,,;j[\ ‘,\q{OOU{
| AR
30/ \
AN
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Tuba City Extraction Well Samples

§ -
P{,W\q/ﬂ‘ P Ko

_ D115 e
Date: iwé’? - GL;’L Data Set: 2 n ,;’; 1{0 .;«»»mf»'j .

Well No. Time pH Cond. Uranium Chloride Nitrate Sulfate
101 |G 2| 663 | 33720 | 293 72 Yol (17
102 | 1371’ b.s2 | H4avo Y1 9] D)5 /K
1103 | U330 | 6.6 | Y590 | Do o Go> | ,5Y)
1104 |OM 2 C.Ub sS4 30 /98 /7 [/27 | Lol>
1105 ﬁ ,'a,}-if b.6x | 3440 jo | 77 %73 /17
1o |C 1YL | 6.81 | 3ydo | /60O ¥ 1 S1) | /19
1107 s’)?bs“‘g G.50 3930 [\F) 96 | 978 | 22
1o |090 | 6.4r | s830 | 292 96 | 980 | 2467
1o |019) | 630 | 2050 | (07 jot | 1135] Za¢3
mo |p159 | esy | 2900 | 149 so | w7 | 994
i OIS T 6.57 | 3aso0 | /37 52| Ysy | 1ley
12 |OALO | .59 (zos | 9 A7 /57 27
s |OR | 79 328 3.b /O 28 | Zo
i1a [OR | 906 | 1316 ’/ 1% 212 | 28¢
115 | 0207 g9z | 2u50 93 | A5 | 7%
1116 @"b
iz |OFF _

s |020R | g.sp | 3390 | 57 | 6z | 6%/ | 1Y%
e (0135 | 6.72 | 1378 77 Y | /oY 25~
120 |O5b | gy | 6360 | (0S| 5 | 622 | 203/
w2 | 0038 6.3% | 6460 | X0¥ (Y0 syf | 2347
n22 |CPI8 | 645 | 6790 | 78] [S© Bo\ | 320%
nzs 027 | gas | ivzs | IO 9 3 e
112a |OA2 | pp2 | 3070 | /] ¢ ¢ | 909
1zs | OFAD 7.43 L1k 10 M0 /0% /(4
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Special pH Analyses using Orion 420A Zw,%&.l,

. . Date Time Analyst
Calibration Results oy /ot-/ 52:25 = uﬂ Y
Minimum | Maximum R;eaéiing Acceptable? Comments ‘
pH 4 3.9 4.1 3.97 v
pH7 6.9 71 7.03 v
Slope 92 102 j02.3 X
Sample Analyses
Date Time Sample Analyst Reading Comments
Name
t/2.9/0¢ 2R 02°37| Standard | BVP 7.03
oz: 4o X .63
62:¢2 116 2 6-.S2
02! 94 (163 .96
0Z2'9%6 1164 6.96
c2:47 | oS .68
02:48 | (/06 6.8 |
62z ' 49 (167 6.%0
02:SD (08 6.41
02:S2 {to ¢ 6.4 30
o2:s87| ji/0 C.%p 56
02 Sy Standard ¢.98
03 0| (L1 .57
03:02 {2 .59
03.:03 [113 7.7
03:0S ) 11Y 7.06
©23:06 | (IS 6.73
6307 (11§ 6.S8
03:09 | 1119 .79
03:10 L1226 .43
) 03112 | (121 6. 38
V. 03:13 | (122 | ¥ 6.45
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Special pH Analyses using Orion 420A &Wk A1
R Date ° Time Analyst
Calibration Results =
//z,/o‘( | oz 23S 3/6.,&\”,/}7"(-\
Minimum | Maximum | Reading | Acceptable? Cko—r'ﬁ'merﬁs
pH 4 3.9 4.1 3.27 v
pH7 6.9 7.1 7.03 v
Slope 92 102 162.3 X
Sample Analyses
Date Time Sample Analyst Reading Comments
Name
)2y /o9 | 0314 Standard | BVYD 7,00
[4
) 03: /6 123 ] £.95
l 037 | (124 S 6.83
U 038 | 125 ¥ 7.43
Standar ’ /
~ /»yl\%/ %@0\'
N "
Dy
N
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Special Conductivity Analyses using Hach sension 7
Date [~-29-0“* ;n/ Kﬁun”/
N Time Analyst
Calibration Results 0727 I
Standard Minimum Maximum Reading Acceptable?
[OOO0 [0 &2 5
Sample Analyses
Time SI\T:nF:Le Analyst Reading Comments
Standard

O24S e | D7 3.0 7 m
G245 | {12 | G 27 m |1579°
H240 103 - H.59 m
D247 (1o 5,93 m
@;7“"‘7 [HC5 2"‘7[47’)/) 343@ 0253
250 | llo¢ 344 m

0252 | j1e7 3.93 m
O253 ireg 5,83 m

0255 Heg 7+05 m
0300 [[ 1O 296

©257 | Standard jool

o302 | [11] 3.25 m

0305 |ill2 (205 A

0305 | 1112 3784

O30¢ | L1y (31 A4~

0307 | lI15 A4 T m

0308 | 111g 3.89m

0310 | il19 (2784

g3 | il30 ©:36 m e

©3i3 |ilal . 4em

O34 127 v © 74 m
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Special Conductivity Analyses using Hach sension 7
Date [-R9-04 :;Znﬂ/ /{.ﬁunff/
Calibration Results Time | NAnalyst
Standard Minimum Maximum Reading Acceptable?
Sample Analyses
Time Sample Analyst Reading Comments
Name
030 Standard | p7 | 6 0o
03/ [123 | Has5
0315 24 3.0 7 m
037|125 ¥ gld
\\
\\\
AN
Standard \
~ ;| e
AN
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Tuba City Extraction Well Samples

[-27-04

Date: Data Set: 2 r // KB uf f%’/

Well No. Time pH Cond. Uranium | Chloride Nitratev Sulfate
1ot 0503 | 6.68 | 3350 | 295 | 5 | ¥ | s
102 |05/ 6.s8 | dlgo Yo G/ 112 | /SLY
nos | O97 | e.sT | soso | Q2 | (05 | o2y | /829
1oe | D923 | 6.5y | 5300 | /oY | /50 | 11| 2028
1os | O53] | @2 | 3760 | 1229 | 9% | S35 /326
1o | 0953 | ¢e3 | 3uso | /6¥7 75 | Sl | /8
107 | 073 s 6.Sk Y020 [¥s 92 G7/ | /057
LAY g | 5920 o 24 /000 | 2%
T EE AT 6600 Yg7 99 [O70 3257
o 054 | eoe | tesd | 72 29 | 220 | V8o
i |05 YD 74” 326 | /90 c2 | Wy /87
1129959 W@ﬂc 1627 by 28 284 ‘#P?
1113 @55’7 a® | 433 o+l 12| &2 | ¢>
1114 09/[?‘{ 7.16 | 1261 PN 2;’2’ 2077 274
15 0553 6.84 | 12 e L 22 | 58
e | OFF
17 | OFF
s |O544| 600 4090 L2 &S XL \Is¥s
1119 0930 6% | (369 79 27 /8 | 3o
20 |0922 | 6.57 | gga0 | S5 | /02 | S0 | 2422
1121 0§}<g 647 | 646d | 512 ! &> SAL| 22361
1122 OED; tsqy | 6680 | SSL [SE | 79| 357
s D01 124 | gui | 35 | 22 | Jj0 | /X
12e [ DG02 | g4y | Boeo | /10 90 | 589 | 933
125 | @O ;7, < | 930 A< 10 AV R e
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4
Speci . . fv’()L/
pecial pH Analyses using Orion 420A
Calibration Results Date Time Analyst
/23/04] 6 (2 B ando Defctt,
Minimum | Maximum | Reading | Acceptable? Comments
pH 4 3.9 4.1 3.9¢% v
pH 7 6.9 7.1 6.97 v’
Slope 92 102 (62,3 X
Sample Analyses
Date Time Sample Analyst Reading Comments
Name
'/27/¢5‘l 619 Standard | BVD 6.97
’ 611 (1o 6. 6%
6 /8 1Ho?2 6.S3
6 /9 {103 6.5 [
62l l1o¥ .54
6222 | 1105 6.74
623 [l 0L .38
624 (L s7 6.56
6:2S (168 6 .48
626 ({09 .40
6 ‘27 [( (O .68
b:2% | Standard 7.06
638 [L11 .69
€3 (112 .90
¢ 32 (113 7.7
633 (ty 7.16b
G35 ({15 6. 84
— =B |7 '
—T o o 2 T
¢ 36 118 6. 6o
¢:38 | ((/9 .88
639 (1 20 6. S7
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Z/ap/
Special pH Analyses using Orion 420A
N ' Date Time Analyst
Calibration Results
'/27,/oy 612 By avdore. Noftr,
Minimum | Maximum | Reading | Acceptable? Comments !
pH 4 3.9 4.1 2.9Y s
pH7 6.9 7.1 6.Y7 n/
- Slope 92 102 [02.3 X
Sample Analyses
Date Time Sample Analyst Reading Comments
. Name
1/29/sy| ¢ 140 Standard | BVvD 7.16
Tl edr | g2y 6. 97
6:92 | j)22 6.SY
¢ ‘43 1123 7.2¢4
6 :YY | 1129 \ 6. 729
¢ '9YS | 125 7.51
Sta\ndard
\\ /
P %Id*’ 7[00%
Mb [ ‘ \
RN
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Special Conductivity Analyses using Hach sension 7

Date | -29_¢ Y- 3o Kounyy
g Time Analyst
Calibration Results 0 6,;-[,;,2 | UT_
Standard | Minimum | Maximum Reading Acceptable?
000 1900 193" _ses
Sample Analyses
Time SS;TE': Analyst Reading Comments
Standard p7 S 169"
0619 ey L1‘—1—67541 27 | 3.33m
0620 1oz | i T
QeA| o3 5,05 ...
0623 llDLf 5\/ng
8624 o5 3.7 m
0625 1O & 3!“}5_}14
6620 (L7 Y.02m
ObR7 (L% 519 on
0629 [{esg © eOm
0630 {10 | ¢4 .2
Ot Standard [O6]
O3] [ 2 ,] 8m
63t |11l [627 A4
8635 L3 4z3 4
Q637 L |2 G A
o638 L5 RS 1
wg | 0639 T 4. 09 m
0640 | 1119 [364
Oed- | LIdO 5,8 Fm
oA | 2] . ot tn T |G oy
0 G4y L1 Vi & 68, i7.3°
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Special Conductivity Analyses using Hach sension 7
Date J \.Qﬁ‘ép if 3!‘0/ )Q@ u/w//
Calibration Results Time D) rAnalyst
Standard Minimum Maximum Reading Acceptable?
Sample Analyses
Time Sample Analyst Reading Comments
Name
064 Standard 12 AL AN
o 647 [I23 ‘ N ] s
Q649 25 W « 30 4
\\
\\\
Standard
\ [ [ J/f}OﬂU
N, AT
UM
N




TJBo-0a- 1%

Tuba City Extraction Well Samples

LF,%) e d

Date: / '/ 24 / It Data Set:

Well No. Time pH Cond. Uranium Chloride Nitrate Sulfate
101|090 | L. ¢Y |3390 0L 1 719 | 498 | 1307
102|094 | (.6 | d]to | aH 9o | 821 1712
os |01 | g.52 [ sAlo | 1al | j2¢ | 1227 | 135C
woa |01 | 555 |S3F0| 10 PPualiass [0y
105 | 02| &?‘4’ 3dec | (208 §2 S<U | (>18
e | 0vs | 0.76 | 3120 | 14l (Y VEVES O]
107 | 0918 | 455 3970 | /YO 9 | 4 loH
e | 0T | 44T |S%lo | 230 G0 | 97¢ | 2
100 | 0928 | LA |boze | 427 g7 | A¥1 | 2894
1110 | 0920 é:}o /&37 41 27 LIAL 7id
11 {0922 &.@4/ ?ﬁ?/’ﬁ I<S S7) dof | 1024
w2 |pa3¢ | 4.7 | [Szo| S 17 K91 29Y¢
s | 0986 | 767 +HZ| St Za 4 S
iaa | 0T |13 | 9o | 2o~ Y 1o | 2%
s | 0927 (L8527 | 592 & 3>~ | 32 | Sog
1116 — | — | ”” “‘" -
1117 — | — | — — — —
1118 04s | 4. ¢s” fozo| ©3 L oS | ¥
1119 07U | L. 7¢ M"M’ 123 =2 22 | 290
n2o | 0915 | 5% | szz20| S0e | j4< | 08 | 2502
vt | 0917 | 6.4 | 6490 | Y21 /Yo | S | 3320
122 | 0900 | 4. 5% ééw 3% /50 710 | 2069

12 | 0900 %/?/ /172 - Yo 21 e 27¢
n2e | 007 t/f%/ 20 270 /)1 Gy vie 924
12 | CA0] 7“”% 57 A3 70 /1~ [0




TUROI-09 -1 1 (D%W
Special pH Analyses using Orion 420A
N Date Time Analyst
Calibration Results /2507 | /030 T
Minimum | Maximum | Reading [ Acceptable? Comments
pH 4 3.9 4.1 404 I @ g 50
pH 7 6.9 714|700 G @ /9.5
Slope 92 102 — —
Sample Analyses
Date Time Sample Analyst Reading Comments
Name
/-29-04 | })38 standard |Urec R | 3.9@ 19.4°7 | o gt
/161~ | l6ege@ sy
102 -% b b0 @ [§-AC)
rERA 650 @ /620
/ [1e4-Y LSSEO 1840
[105 ¢ b-74@ ig5'C
(106 -4 6-8e@ /9.5°C
1167 ~% bS5 )g.4°C
i 649 € [g.0C
1109 -4 b4l i1
1110 -4 tT0@ §SC
Standard 700@, (9 7
1= bl @ (g4
112 -4 695 1561
113 - ¢ 19@ 6L
1114 -4 T3 @ /8.5
1115 -4 3L @ j87T
(116 -4 ———
1117-¢ \ .
1118 | lees@nrt
[19-4 [ le7c@ g
o -4 (il |6-SY@ 1§.5°C
Faded | TAGHIC
//él#‘i D53 @ 85C
e 7@ 07
i R ¢ 9@ (70 -
/=204 zs 11254 SR 1@ (4.3 —




TUPo1-06— 20 : i %’\/
Special Conductivity Analyses using Hach sension 7 £ “’MJ ¢
pate  L2red Ubiaptind  Lhite
Calibration Results Time Analyst
/040 Sl R
Standard Minimum Maximum Reading _ Acceptable?
(49 7//43/01'/1, 37-7 /677 /076 @ 206" | jpo
&‘7’47@15/4771 ge s /le7 019 o L'C Z}w
fﬁ/ﬁ‘/ﬂé/&/a 7135 /1,169 /03%0@, 20.5C LZ;;W
Sample Analyses
Time Sample Analyst Reading Comments
Name
(055~ Standard |, Jecc 19)3 @191 | oty 180.045/em
1oi— 4 3.39mS @ /2.6¢
1102 -+ i ms @ 1707
e -4 54)mS @ /7.0
(104 -¢ 5 $7m3@ ;73
(1054 370 S @ /7.7
Jlob- ¢ 3.3mS & 1§.3C.
/67~ 3.57mS @ 17.60
/10§ - ¢ 5.4 /mS @ 17.1%
/1189 ~i G-03mS @ 17.(%
/ifo - /63945 O 174
Standard 182 4@ /9.8
Hii- ¥ 398 s, 17.5°C
112 - /53045 @ 18.3C
1> -4 YodyS @ [§:2¢
1114 ~ 4 27045 F@ 714
[(5-4 1§52 @ 717-§
e - ———
\ 117 -4 E—
Vg 4,03 mS@ 175
| |- J494u5 € 177
(120 Ji1o-d | _— 153250 ifb0




. l’— R i

Special Conductivity Analyses using Hach sension 7

Date 429207 Clhaclooc e Ervnd o/ @‘Lj “2)

Calibration Results Time ‘ Analyst
Teas £
Standard | Minimum Maximum -+  Readi Acceptable?
, P
el
) / /,»/
— | / ]
Sample Analyses
Time Sample Analyst Reading Comments
Name
1131 Standard | Jnck  |/p2 1@ s0.7°C
\ ' //2/"4/ i CY4ImSe jg.1%]
| 123 -Y b-Yms @ 84
/123 -4 | /199, S @, 13,
pad - ¢ 308 ms@_/§-3
/136 JAs - | (897 4o @ i85,
\
\

Standard \

4

[ .

~




TUBOI-00, -2~

Tuba City Extraction Well Samples

Date: / ;f)/éi / Yoo Data Set: gﬁ‘M"’L’V‘ Ao (o0l
Well No. Time pH Cond. Uranium Chloride Nitrate Sulfate
o | 30 | 074 |3380 | ADA| 77 | wby | [26/
1oz | 1300 | 473 |ypo | Zov & | o | /559
1103 12le | 49 | 5000 140 /18 //59 F 2]
1104 LT | 653 | 53/ 150 S| 7 | Jef
1105 (29 | ¢ 74 3660 h/(’] . ST | /203
1106 1231, 1691 2840 | 107 . Yoo | G/2-
1107 (223 | bl 3450 120 Qo 730 | &74
1108 (23S | (48 soso | ATS | Gy G2 Z(o?
1109 (%577 LSO | sHpo | DEG ‘6% 57 | 25w
110 | 12Y 678 | 1609 € 79 9 | Y11~
1111 2NV | 68 | A$60 IS7Z <7 Yo | 01/
1112 29S| 7.03 | Jyp0a So 2 75721 385/
1113 i247 775 4S5 S.< /2 S/ So
1 | OV | 103 | zaed 2 1S | 223 | 249Y
1115 1250 | 87 | /g/0 = 5l Jo | i3
e | 75 | — — - — — —
1117 — — — - — — —
s | 1258 |Gk | Hoco | UP b5 | bl | 15€9
1119 1218 | ¢.07 | /935 | 93 Y 205 | Sy
1120 1525 L.S7 |40 | 572 /9 / UKo | 1222
2t | PP |4 |osso | Y8 | 140 552 | 3Sw
22 | 1200 | 653 |90 | T | 15| 793 | 232
1123 Noo | 47.17 | 923 Ho 2% /2 152
v2a | B | 69 |30co | |10 | 90 | §91| 912~
ves | 1213 | 740 [ gaz | I | o | ¥ ] ¢




TUPOI-0G- 7>

[y

Special pH Analyses using Orion 420A /g"WJ

Calibration Results Date Time Analyst
1l Jod| 7535 Tow L
Minimum | Maximum | Reading | Acceptable? Comments
pH 4 3.9 4.1 399 o (@ .5 C
pH 7 6.9 714|704 Ly @D 17
Slope 92 102 | 99.4 (ps’
Sample Analyses
Date Time Sample Analyst Reading Comments
Name
/-29-0¢ /537 Standard ,JJLL 2 ’710%@ /- 7°C
| poi-5 | | |6 1@
/i02-S \ bL73@ 40300
H03-5 49 @ Ho- 5
[[0Y-5 6-S3@A0-5C
/05 -5~ b-7{@ 207}
/106 -5 I @ 206
/107 -5 bl K03
| 1108 =5~ CY5e 204
| /705 -5~ (S0 @ 200
| /110 -S CTE@ /9.5
Standard 7oe@ /79C
/-5 b-S@ (9 7C
1)3-5 7030 19.70
j) 13 -5 775 @ 9.6
1114 -5 TiI3@ /9-8C
15 -5 E81@ 202 (L
18- 5 L@ 201°C
/i19-5" eCI@ 19.9¢,
/120 -5 C-ST@ 1977
/12 -5 | b4 @ (9.80
1122-51 | |ps3@ 2011
)J@é 700 @ /g_.-7~’c,
A - AR @ Ho.2°C
[123-5 s
= b-72E 0%‘3%/
[-27-04 125>




TUbol-04-2¢

[

Special Conductivity Analyses using Hach sension 7

Date 1 /29 Joood 1300 pun St d.
. - Time Analyst
Calibration Results JEYE ;jéu 2
Standard | Minimum | Maximum Reading Acceptable?
TG Tuem | 89-7 [05-7 Y061 Q J0.9C spar
20U 4 S m| 05 (et g @ 5| tpe”
(0154, Yem| 9138 (1767 Voceo® 2,08 Grer
Sample Analyses
Time Sample Analyst Reading Comments
i Name
/¥ /424 | Standard |, ] /uf /90.5 /Lﬁ/ﬁ?ﬂ
[0/ -5 3380 4 8fen@ Al
[102-5 4//ms/m s VAR
/103 -5 $%00 4 Sfem@ 147"
J1od-9 5910y 5/em @D Ap-0C
/05 =S 3660 & o4
1065 psso @ Josc,
jlo7 -5 3450 & pic
o -5 5 Of0 @ Varc
(10 -5 5440 @, /5.9'C.
(116 = 5~ /607 @ (.8
f | Standard /Y0, @ Lp.7°C_
| -5 800 @ _|/5.0°C
i 112 -5~ /2 (D Yrs
| /13 -5 454 @ gl
f /i1 —5 ey @ [Pt
| /115 =5~ /5/0 @ V73
Hig —5 Sooo @ V9 7C
Hig-35 /936 & V7/°C
i120-5 dsoo & RIC
TETEES AR A 7 A
11,32 -5 G0 @ 7 %"CQ:»
o 59 ‘ @, /‘?'w,%s
”/g;ql 35 5220 @ /72
B3 @ 174
JI3a5 5 / - 91
SroL /0. @ 2o




“TUBo-09-5<

Tuba City Extraction Well Samples

Data Set: M/ﬁ /‘LJT(/?’ML, e }700W ‘

Date: /’0‘27’07[

Well No. Time pH Cond. Uranium Chloride Nitrate Sulfate
1101 /7764 |67 3370 20 b 71 Sow | 98
1102 |/ 706 | (.58 | 4090 | 4o 9 | bt | K67
1103 1717 |6 49 | 5740 29 W%z, (L0 | 24109
1104 | 1TA5 | .55 | 5700 | 107 IS¢ | [T | 2o
1105 | /730 67/ 30630 | |09 gy Sto | 121
1106 | 1727 | 4.9/ |Reoo | [Yol 59 | b | Yie
1107 | 1795 | -S7 |3aso | /i< 77| 907 | o]
1108 | /723 | (-S3 | a0 | AT 774 952 | 247
1oe | 1720 | 4SS | codo | YDA 77 glo | 2277¢
1o /779 1673 |77 5] 20 724 Yy
111 |17/ |60 | R9L0 ko Y YN a)
2 1713|700 | 388 | A 22 | AY¥7| 356
s |70 | T 74 | 444 S.9 /3 &5 ¢+7
1114 | 1709 | 7./6 | /61 Y AD HS | A §9
s /707 | 683 | /835 | S9 22, | 3/ Y44
116 | EREF— | — | —— — — — | —
1117 — — S P
1118 | / 70R |6 LXK L£po O b Ol 02 | 1598
19 | /779 | b ¥4 | 4250 /0G 54 5272 | 100
120 | /720 | 65§ | 4370 |5 L | W7 | Lo
121 | 1722 | 043 | o¢e | 190 /Y SY | ol
1122 /700 &S0 LB70 )3 /S 7525 3/77
1123 | /770 | 7:/8 907 249 A9 /)| 210
1124 | I UA | &F0 | 3000 | 117)- 92 609 | Gy
125 | /7 747 | 337 A< 21 118 180




TUBOI-09 - Lo

‘ nbi

Special pH Analyses using Orion 420A /'y, v/ (

Calibration Results ; ;a,t:gl Time ~ ff\ZlySt
L7t 2z
Minimum | Maximum | Reading | Acceptable? Comments
pH 4 3.9 4.1
pH7 6.9 7.1
Slope 92 102
Sample Analyses
Date Time S;;nrs‘lae Analyst Reading Comments
| [29-04 |/ 730 Standard |/ 4cf | F008.20.6C
B [HO[{-b LLTE. 17 2°C
[LOA - b b.58€ /6.5
[lo3-b b-49@ 165
[[o4-b b55@ 64T
[0Sl Ll@ 740
[ob-b L@ _17.7C
11o7-b (.59 @ 17-SY
I [Lo§-( £.53@, 177
| 109 -6 G-4S@ 8%
l 1110 G| (.73 € 17.7%
l Standard 7.04 2 6.6
11]-6 b0 @177
s 7.0(@ Jo.ST
1113 7. 7@ 7.5
11746 7.106@ 1760
i ]15 1683 @ 1 7.4
[11§-F bb2@ Iy s
T b b 4@ 7.9C
A0~ 658@.17.9%C
[ 12]-6 ;43 @ 7.0l
TEEN 650 @ /72§C
> Tag e
”2?)_’(2 650 /g
| a':fs"’cf/l/ 747 @ 133
p-290y /s ] :




TUbo1-09 -] |

W

Special Conductivity Analyses using Hach seﬁsion 7

Date — G~
— Lotend (&
Calibration Results Time ; Aqalyst
Jere R
Standard Minimum Maximum Reading Acceptable?
Sample Analyses
Time SS mple Analyst Reading Comments
ame
[ 725 Standard | 7, £ /50.3@ 22.2%
ol = i 3390 € /6 9°<
-6 | | Ho90 @ 46. 7'
ed -6 | | 5740 @. /6 5
jlof ~ 6 57800 1620
([0S — b S30@, 173U
j106 — b 2000 @ 7.7
11077 — b 3250 @ /24
1108 — 6 Fepo@ 175
[107 - 6 S04 @ i§.0'Y
110 - b j577 @ i7.6"G
Standard 17966, 2{. 7%
[T 2920@. 17.5°C¢
TIEA /388 @162
(13 -6 S4Y @ (7 4°C
[1Y - ( /261 & /7-5 U
LS - (6 1825 @ i7.7%]
TR A poo @ (9 FC
19 -¢ HA50(@ 7.7
120 - b 4370 @ 179
[Hal -6 w430 & /75U
[{AA -6 L3700 717G
Seznd /79.6 € 2%
11(9\3--(@ q()? @ iS,I:C_;
“9\4 - b 30@0@ /83 C)
\25-k b ware e

|52




TUEO-06 1.4

Tuba City Extraction Well Samples

[~29-04

7% ﬁ cun

123 pump e T

sy V;§;7; Cant ovi v 15nsy, fals

~ Date: Data Set:

Well No. Time pH Cond. Uranium Chloride Nitrate Sulfate
1101 AR | 663 | 3o | A9 79 SIT7 | 1200
1102 |2/ 1§ L.SG | %080 Ya< g9/ 775 | 1S9S
103 | 2128 | 6.¢5 | sao0 | 202 /57 /226 | 2403
1104 [2]H0 6.ULY | S240 [8< G 172 | Zi1/
1mos 2147 | 66% | 3590 | 1210 | B¢ | Sto | 1214
1106 ,:2!"?{? 4.3% | 2320 | ¢ 2y 227 | 735
107 | A! l‘x“’ 6.0 | 3000 | /OD 73 38 | 11
e | 214% | 0.4y | 2590 | 227 a7 | 999 | 23ee
100 | 2190 643 | usgo | Yoo i 717) | Zloy
10 |R152 | 6.72 | 1520 77 N 208 | 17
111 | 2153 6.1 | av20 | I s Y%7 | foda:
12 2209 | pacl g | K | 2| 208 | So¢
i3 | A207 | 792 | Y42¢ | 53 | /3 S/ a2
1114 };3{3;{’/ 2.0 liayy | A3 A A3 | A8
s |J203 | ¢80 | 19en | 51 3/ 30L | Y82
116 |OFF ‘

117 |OFF

s | 2153 3290 | O& vo | 697 /STr
e |RAID] P abr0 | /o0 @l Ul | 862
vz 2033 K58 | qvBo | s2¢ | 1< | 28 | /867
1z |A130 tzg0 | 735 | /W s<i | 3478
122 | 2109 62720 01 /S MW | 20y
1123|2235 s | 37 W iz | 207
12a |22 3060 | [0 ad | bro | 1072
1125|2215 24 | AS 2 18 | /181~

& T [ 5%, 2 120 /75] u ﬁ'?/;? comd o aa e 21 enss /3;,?1




TUEOI-0A-39

T rewnd
. o |t
Special pH Analyses using Orion 420A
o Date Time Analyst
Calibration Results //z . /oy 22:3% oo, DT
Minimum | Maximum | Reading | Acceptable? Comments
pH 4 3.9 4.1 3.9S5 v
pH 7 6.9 7.1 (.99 v
Slope 92 102 8.5 v
Sample Analyses
Date Time Sample Analyst Reading Comments
Name
/2249 | 2294 Standard | ®vD 6 .68 %5
' 22:4S | ol 6. B C3
22:96 | ji02 6. 945 S6
2247 | (03 688 45
22:48 | 104 b B 48
22:4% | 1105 . 5863
22 :So [lo6 C. @29
22:5] (o7 6. 60
zz:s2 | ((0] G .44
22:8% | (109 .43
22:SS (Lo ¢.7%
22:56 Standard 7.03
2257 (el ¢.S?
22-58 [z 6.96
22:5% (13 7.77
2300 [y 2.l
230/ (s ¢.80
23:62 LB 6.6/
2303 1119 ¢.€7
23:04 | 1120 6.SY
230 | 112/ 6.4
N 23:06 | (122 / .48




“TUROI-0A- 20

77 red
) 'V‘W/
Special pH Analyses using Orion 420A
N Date Time Analyst
Calibration Results
tfer oy | 23138 Bl Do ftr,
Minimum | Maximum | Reading | Acceptable? Comments
pH 4 3.9 4.1 2.7 v
pH7 6.9 7.1 6.9¢% w
Slope 92 102 92&.5 /
‘Sample Analyses
Date Time Sample Analyst | Reading Comments
Name
/294y | 2308 | Standard | BwD 7. 04
/
[ 23:09 | (123 7.0%
/ 230 | 1129 6.37
v 23:0_| //25 v 7.48
AN

™~

N

Standard

il
SN AT

U

\ ,

™~
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Special Conductivity Analyses using Hach sension 7

Date [~27:04 T Rouns!
Calibration Results Time - AEWSt
2221 DT
Standard Minimum Maximum Reading Acceptable?
[0 /OO oS
Sample Analyses
Time S:;nnslee Analyst Reading Comments
Standard e
2236 | |lO] 3. 40 m 3400
AR45 | JIoR £ 08 m *
2247 | o3 5.9/ m
224¢ | /oY | 574 m 17.7°
2250 | J10F l 359 m
2251 | /106 | 2 32 m
2253 [(O7 I 3.00m
2253 | 1/og | 5.57m 18.1°
2253 | 109 | Y G
2255 LD |520 A4
pERYE Standard j 0ee 20.5°
1 2257 i 2: A m
2258 /1] R |17 A
2259 E HR5 4
230 Jl 4 |47 4
230> [115 | 760 A
2303 1 ]/8 5. 79m
230% /119 2 63m 17.9°
2305 | 1120 .03 m
A306 [ G 38 m
2307 | 1122 \V/ 6/ 27 m @ 27m




TUAOI-0G- 7

P

Special Conductivity Analyses using Hach sension 7

bate I \QQ\ o 77‘[7 ﬁ c}wmé/
Calibration Results Time : Analyst
DT
Standard | Minimum | Maximum Reading Acceptable?
Sample Analyses
Time ~Sample Analyst Reading Comments
Name ,
A309 Standard o7 [000 <o |205°
A3i0 23 ] FI3 4~
2312 | 12d | 3.06m
23/3 A5 N QRY fe ig.3°
\\
\
Standard \(ﬂ%/ ol
%IM\‘/ZK){/ i




TUAOI -09-%7

Tuba City Extraction Well Samples

[-30-~04

Date: Data Set: 3 F 4 /{9 Ok A W/

Well No. Time pH Cond. Uranium Chloride Nitrate Sulfate.
101 |OICD | 663 | 3420 | 220, | & Szo | /238
1102|0107 b.ss | dosp | 418 T2 782 | /ero
nos O e 6.4Y | goso | 2vS U 1296 | 2532
10 |O126 | e | spas | 197 S | /176 | Zizy
1os 0] A3 6.ba | 3550 | /%0 s cs7 | 1208
1o 0130 | pas | qieo | 1% S1 | 29/ b
1oz [O132] g3 | 2310 jo7 “lo <9/ 719 .
1108 (] 34 6.46 | 520 2471 94 G923 I35
100 013 | 645 | Hq0 AL 24 Lo | /92
1110 Oi 33 6.73 | (SoL 77 9 o
1 P i"’il’@ 6.6 | 2820 (b9 Lo US| ot &
1112 01569 2.04 {087 Ho 20 |76 26|
1113 [0 54 .78 Yoy i< {1 LY 29
11a OIS 7.1 | 1246 A A 208 | 219
s |O15] | 686 (736 | ©7 3o 93 | Yo
116 (0FF
1117 |oTF
s |15 662 | 390 29 15 Sox~ | /827 |
1119 @l/% 6.56 | 3094 | /68 ] $13 | /o3¢
120 |©120] g9 | 38 | SSO 108 248 | /79
121 {0125 e.d) | 6350 7L /H St | 2204
122 |O1OST| ¢ ef |boyp | 758 2 | 712 | 245/
iz (0202 | 2.4¢ 93 58 AD jO9 | 206
124|070 6-87 | 3060 /1t 9| Lot | 955
125 D159 | v | g3 o 20 | /o | 177




N0P0-09-34¢

g +h QM
. . I
Special pH Analyses using Orion 420A
. . Date Time Analyst
Calibration Results Jzo /6 y o B, Dodorte
Minimum | Maximum | Reading | Acceptable? Comments
pH 4 3.9 4.1 7.0 ( v
pH 7 6.9 7.1 3.96 el
Slope 92 102 99.9 v~
Sample Analyses
Date Time Sample Analyst Reading Comments
Name
Y3ofoy| z:1v Standard { RVD 7.0/
l 2113 lo ‘ 6:.63
2 /4 oz 6.SS
2 1S 1163 ¢ o4
26 Hnody .4 r
2:/7 [1oS .67
2 /8 o6 e.20
2 /9 o7 ¢ 63
2:20 to} .96
2:2) | (169 6.4S
2:22 (1do 6.73
2 124 | standard 7.03
2:28 (L (] 6.6/
2:26 [(12 7.04
2127 ks 7.78
2:28 (11 e 7.4
2:2% L[S ¢.80
2:30 118 6.62
2:31 (19 6.56
2:32 [t20 ¢.<$7
2:33 [12( .41
/ 2 :3Y (122 6. S




oreren 57 Red
Special pH Analyses using Orion 420A
. . Date Time Analyst
libration Resulit
Calibration Resuits 1/36’ /oy > o8 %\/D
Minimum | Maximum | Reading Acceptable? Comments
pH 4 3.9 4.1 70 | v
pH7 6.9 7.1 3.76 —
Slope 92 102 99.9 ¢/
, Sample Analyses
Date Time Sample Analyst Reading Comments
Name
/ /3’%7 2:30 Standard | BvD 7,0
) 2:37 | (173 | & 7418
[ 2:38 | 1129 [ ¢.87
N 2:239 | 128 | ¥ 2,49
N
Standard \ :
w-ﬂ\




TIROI-09-2(o

Special Conductivity Analyses using Hach sension 7 | %?/
Date  |-30-04 Eth Rowne”
I Time Analyst
Calibration Results 020 s
Standard | Minimum | Maximum Reading Acceptable?
00O YcYo P Les
Sample Analyses
Time Sample Analyst Reading Comments
Name
Standard |, J7 2

OR3 | (ol 342 et 10,2

OAS | lloR 405 G o

HR!E [(O3 6. 05 m

OXE | itod 569

0219 /105 3i55m
ORRO (06 21 Om

OAA | o7 8! m

0223 | UoY¥ 5152

©223 | |09 419 17.3°

| 0224 [{ 1o [50R €~

O0AX(@e | Standard |00 | (94 °

ORA*] [ A B RAm

0228 | 1112 (0g7 4

0229 TTE Yo+ 4

03] s [ 2464

0232 [L15 | 7364
7971‘3-3 ﬂ’l’“@? g’%ﬂ‘o)‘

7=

023y | 44118 3:77m

0234 | 11T 3:09m

@35— e “/ 3. 78m




TUDI-cA-%7]

Ve
Special Conductivity Analyses using Hach sension 7
Date [ ~30~0 ¢ 29 /QOWC/
Calibration Results Time v Analyst
DT
Standard | Minimum | Maximum Reading Acceptable?
Sample Analyses
. Sample .
Time Name Analyst Reading Comments
0)3¢ Standard D7 (OO (4
o237 HRL | O35,
0238 1132 f O.0 Fm
0240 | //23 93
o024 [(RY S5.06m _|125°
0243 | /35 / $134
N
Standard\\
\\
Y —
N
1% \
\




TYPol-09-28

Tuba City Extraction Well- Samples

Date: 1_3(5} K0L7L Data Set: 6771’ /7 /p o

Well No. Time . pH Cond. Uranium Chloride Nitrate Sulfate
11 |5500 | ¢.62 | 3460 386 K7 {12 /3/0
102 [E203 | ¢.55 | dezo | 55/ g9 75 | 157G
1103 |0 51T 6.4y | 6170 | Y37 /(23 | 129¢ Q%S
1104|053 | 653 | seq0 | D0x | /ST | /132 | Dows
105 (65720 | 4oy | 3430 | /665 | €1 | SYo | /50w
1o D5A3 | gg1 g2 | rows | << | 250 | sy
107 0527 | o7 | asso | &7 LY | 5o | /9
108|093 | 4y | ccoo | 309 To VW | 2o
1os 933 | 4yt | Yoo | oo 0S| 029 | 1§y
o |O835 6.726 | 14717 77 | A-FE- Mt f- /‘fz‘a‘é%
i 0537 btp | 28100 | (PL Ys” Y32 1010
1z |0%5% | 205 | q06 | 23 0| s | 207
ms |©0950] 2,97 39/ Y-l // +7 38
1114 &9 %3 7.1 |2¥S A A 217 A3
s | 057 6.56 | 171y =X 3/ K96 | Yo
116 |OTFF
7 |OFF
1118 \95"(2;2 6.L2 | 3740 (o 67 Joa AYALS
e |O516 | 656 | 54ep | 211 g1 | bos | J1e$
120 0519 | 6.58 | 3586 | SL3 | sos” | 327 | /el/
nn 0920 6.%0 | (286 | 8% /Y43 | S2¢ | 3370
2 |O50| 4.3 | 5910 787 /o D06 | 1LE3¢
1123 {Oloo | 7.32 | 701 X /9 FAYEE W4
12 |O55F | 4.3 | 3050 175" 1y | &3 diis
12 |9950 | 7.52 yo ( I A0 | /1A 1T



f
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1
Special pH Analyses using Orion 420A e,

N Date Time Analyst
Calibration Results at et Emeﬂm&/ovﬁ
Minimum | Maximum R'eading Acceptable? Comments
pH 4 3.9 4.1 4,03 v
pH7 6.9 7.1 7.63 v
Slope 92 102 99.7 —
Sample Analyses
Date Time Sample Analyst Reading Comments
Name
(/3o | 07 Standard | ®BYD 7.03
1 6109 (1o l 6.62
6 ‘10 1oz ‘ ' ¢.SS
6 [lo3 6.«Y
612 oYy | 6:53
¢ ‘I3 [16S 6.68
6 Y (106 G-9/
G61S (Lo7 .67
66 ({08 6. 4%
6 /7 (Lo9 .46
¢ (& (L(o ¢. 76
¢ ‘19 | Standard 7.03
6 29 Lt 6.6
62 Ly 2 7.0S
622 (113 7.77
6 23 [y 7.4
6124 (s 6 .80
HAC
~ [T S
¢:2S i11 8 6 .62
6:26 (17 6.56

NV, 6 :21 {1206 / 6.58




-+
TOBOI-00 -0 77 R d
. . . )’/%7’/
Special pH Analyses using Orion 420A
. . Date Time Analyst
Calibration Results
//.?o/stl €:66 BM,,\DW/L—H\
Minimum | Maximum Reading | Acceptable? Comments
pH 4 3.9 4.1 H.03 - |
pH7 6.9 7.1 7.03 —
Slope 92 102 9.7 /
Sample Analyses
. Sample .
Date Time Name Analyst Reading Comments
1/36 fog €:27 Standard BvD 2.0 S
’ ¢ :30 1121 C.40
c '3 1122 .53
J 632 123 7.22
9 ¢33 | 1124 .38
4 6:34 | (125 7.52
\\
\Siandard
$ ‘ UK{’\L‘(/
N L
v
~




TUCOI-OA-YH |

Special Conductivity Analyses using Hach sension 7

iy 1V
Date  [~30- 04 T+ % SounA t
Calibration Results Time _Analyst
Deoer Vera
Standard | Minimum Maximum Reading Acceptable?
% oo O yes 1437
Sample Analyses
Time S;;nn;:lee Analyst Reading Comments
- Standard —HT T
Oboq [LO ] 3.4 G m
OG0 [loR Y. 03m »
0Gi2 | 1/03 &7 m 16.9°
Hbi3 /] O 5. G4 m
OGI5 [0 ¢ |87 <
O6Gle o7 2.55m
Oow!7 ({083 5.5 m
Oblga |lilog 4.0
OGRO | [ll0 JH 774
O 3 Standard [oO] [9,.3°
Ob 22 j11) 2819 12.¢°
OCR5 | 1112 Fo6 ~
OGA5 | /13 3/ A
QCR7 | )14 |A4S 4
O 029 [115 | 714 <
0630 | 1118 3, 9% /83"
O3] i1/19 3454,
0633 | [0 3. 58m
0634 2l o AEm
OG35 ! v 5.9/ m




TJPOI-09-41-

Special Conductivity Analyses using Hach sension 7 7/‘%7/

Date [-30-0¢ % ‘577‘[, /?Iu;mé/
Calibration Results Time _ Analyst
DT
Standard | Minimum | Maximum Reading Acceptable?
Sampie Analyses
Time Sample Analyst Reading Comments
Name
Ob37 Standard 0or j OO0 [F.ye
Q3% (123 ‘ 7O A
e, J 12 3,05 m ‘
Qo1 |25 W Qoo |igo®
\\
Standard y / e
ik
\\
\\




TUPOI-09-42

Tuba City Extraction Well Samples

Date: /- 3]-0 < . Data Set: /0 7‘}/ Kéwm/

Well No. Time pH Cond. Uranium Chloride Nitrate Sulfate
11 OO (F | 643 | 3356 | 214 | Qo | Git | /131
102 |00 6.66 | 4310 | <94 JOY 917 |76
103 [DO0AL | g.c7 | 4160 | 29 a4 | 19 | 538
1oe 0031 | g5z | 2096 | 270 | 199 /5957 | »816
1105 |003A | g2 | 3spp | 1708 s cS9 | 729/
s 003 | gav 34ysg | /478 79 S22 | /210
1oz |P036 | .52 | stvo | A | LN 1083 | IS0
1108 /)(937 646 | 7200 | J9/ /24 /328 | 20/
100 PO3T | €36 |2240 | ST [0 | 1091 HeST)
o WO 6.57 | 4196 %4@ 7S | W | oo
1111 ODL{’Q ey | 440 | 357 | 746 | 19
2 | D058 906 [ 1535 | b | 26 | Que | 276
13 |J056 | 265 | 782 | /3.1 Qo | 1% | 9w
e | 00| 242 (ey2 T Al | Abo | 27
1mis [ 0052 | 66a | 3290 | /8F &) 5% /227
e | OTF
1117 ot +
ms 0047 | 6.67 | 4086 | Ui 08 | 08| IS0
me | 002 g6 3ipo | A¥s~ B | 1| /08
120 | 0020 | 6.3 | 668y | 105] [R§ | o) | Bire
121 |UORT | 646 | ¢sgp | §18 (44| S2¢ | 2300
122 |00 | 6.55 | ptzn | 17 /<2 | 183 | 2ou¢
1123 C)/éﬂ“/- 2.1 | (399 b7 2| /98 | 597
112 (DWW ¢.97 | 3090 | /1D 90 | 511 | 909
m2s | OOl | =56 | €3, A3 24 Il ¥ [

F (L A0 i faand” A e T

§/,’/5' bwe K s /Cjﬁﬂn
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Special pH Analyses using Orion 420A
o Date Time Analyst
Calibration Resuits 730 /M/ [0 B Do
Minimum | Maximum | Reading | Acceptable? Comments
pH 4 3.9 4.1 3.99 v |
pH7 | 69 7.1 o2 v’
Slope 92 102 98 .0 v’
Sample Analyses 4
Date Time SS;?: Analyst Reading Comments
1731 /M/ /12 Standard | Bvp Z.02
' 1ys | (og ( .73
[ 16 [ (62 \ .66
| (8 1103 6. S7?
[ ¢ L 6Y . 6.52
(120 | 165 . 6.78
(12l | 106 6. 74
] 22 {67 ¢.S52
(23 1103 .46
[:294 [[09 6.36
(:2S ({0 .57
{ ‘2¢ | Standard 2(0
/227 (e . .82
[ 123 1tz .00
[:29 (113 7.€2
1:30 Ly .02
(23] [ LS ¢. 6%
/132 (113 €.67
| (133 | 1019 .67
[:3Y (20 .53
1:38§ (121 6. 96
\/ 1:36 zz| ¢ ¢.Ss
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. L v
Special pH Analyses using Orion 420A L&
. . -Date Time Analyst
Calibration Results
/3 I.AK/ /16 Ruadk m_‘pmrﬁct
Minimum | Maximum | Reading | Acceptable? Comments
pH 4 3.9 4.1 3.99 —
pH7 6.9 7.1 7.62 "
Slope 92 102 9% .0 -
Sample Analyses
Date Time Sample Analyst Reading Comments
Name
l-/3l /a«!! 1:3% Standard | RBvD .01
J /39 1z3 7.11
{ 14 1L 29 .97
v ltgz | 112s | & 7.56
N
Standard\ | U"é ,
N
\\\
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Special Conductivity Analyses using Hach sension 7 d
Date 1-3]-04 Kounctd (D
Calibration Results Time Analyst
oleg p7
Standard | Minimum | Maximum Reading Acceptable?
J0o o ' [60C pes
Sample Analyses
Time SS;nn;:;e | Analyst Reading Comments
Standard | 27

Ol O] 3.35m

U7 [LO2 43/ m

oIS ({03 th o m
Ol20 (o4 709 m

DIA (o5 3.50m

O IRAR [H{O¢ 3. 45 m

QI3 /07 5. 14 m
OIR¢ (0% 1 Aom

ol25 (O /2D [

©(2 C ({10 o G 12.9"°

OlA9 Standard (d0R 4 0.7°
Ol29 [t/ 4. 7%

030 i |5 35 &

Ols| 1//3 7 B2 A

O3 s (542 A

0133 (/15 339 m

035 | (/L8 Y 08m

Q1306 /119 310 m

Ol37 | /110 G e m ?

0139 | 1I2] ©:58m jg.0°

OIY0 [A2 O. e 8m
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Special Conductivity Analyses using Hach sension 7
Date /\3/‘04 ﬂ&/mﬂ/ /O
Calibration Results Time 5= Analyst
T
Standard Minimum Maximum Reading _ Acceptable?
Sample Analyses
Time Sh?;nn‘:ée Analyst Reading Comments

OlY( Standard | 077, [0 | 20.¢°

Ol4 23 |+ /3 72/

OL43 [ IS 3,0 3,
01+ zs: bt 830 4

\
AN
Standard N AL [P0
\@VL 7T
\
\\
N
\
\
\\ 4
\\




TIBOI-09 -

Tuba City Extraction Well- Samples

Date: I‘BI \ O L// Daté Set: J /\IL}? ﬁ)ﬂ(}(ﬂﬂ/

Well No. Time pH Cond. Uranium Chloride Nitrate Sulfate
1101 |V ”f%l 665 | 3iso | >4 8o 509 | /269
1102 0“1"()’7" 6-5Y | 4070 | 249 & 75’% /S/S
103 OHCT | 6.6 6oqo0 | ATA | /249 | 12357
1104 0({7?7 657 | 280 )bl [V | 1027 | /8o
1os |OHR0 | 6.23 | 2330 | l0&1 M | 575 | /IS
nos |02 ¢.2% | (N3 LS| 1288 212 | ‘es”
mor 0423 | 621 | ko ha ol - | §73
nos 0425 | 6sz |soro | 29 | 99 | 978 | »+1>
1os |O426 | 647 | 4o | 327 IA5 1 NE g9
im0 | 0429 | 693 [S23 G 20 2\ el
1111 é‘{‘?@ 662 | 2850 | /O Y Yl | jogs”
1112 & L{Lf“f“ 2L Q73 A4 /4 524 219
s |JOYtE | 287 3¥8 | 3.9 - Y1 34
1114 ][9 ‘("‘H 72.13 | [28S L%% A 78l
115 |OY37 | 687 | 18s7 | O 22~ | 09 | ¥
1116 OF £ i
iz |OFF s 4
1118 0%37’ 6.8 | 3920 | 49 < LY | 14vT
1119 | O "H/ 6.6 | 3ys6 | 209 3\ S(C’ o
1120 C‘*LH; 6.63 | 330 :5(,0‘71/ €2 VA | 15
1121 |0 $1S 6 .¥6 63p | 772 [\ 51| HL0Y
1122 |OH00 | 6.5 | o | SAY M e | 27142
1123 |O55¢T| 2.21 94 3 3< 24 e | 21k
nzs |OY52 | 691 | 3020 | /00 42 | 597 9»¢
1125 0"{'50 753% 3’2‘{ 2 p 70 ///ﬁﬁm (/]/l/

shat down (D legh well /]2

5}/5
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~ Special pH Analyses using Orion 420A

. . Date Time Analyst
Calibration Results 3104 S 27 Zomden, QM-P..?('Z\
Minimum | Maximum | Reading | Acceptable? Comments
pH 4 3.9 4.1 AY ¢/ |
pH7 6.9 7.1 7.08 v
Slope 92 102 99.4 v
Sample Analyses

Date Time S:;T:TF:‘I: Analyst Reading Comments
l~?l/041 S:28 Standard | BVD 7.08

s: 8o (Lol 6.CS

S$:32 1o 2 . 6£.S8

$:33 | 63 6.96

3:3Y o4 . 6. 57

535S nhos 6.73

S 36 (1 6@ _©6.79

$-37 lro?7 G.71

s 138 (163 .52

$:29 o9 6.47

S:fo (clo ¢.73

sS4 Standard 7.07

S:q2 Rl ©.62

sS4 [t 7.18

S 4y J1L3 72.87

s '4S (Y 7.3

S Y6 s 6.8 9%

S48 (((8 c.6%

S:49 ({ (9 6.60

§!S0 (126 ¢.63

$:S/ (et ¢.46

S:S2 (2 / 6.S6




TUSOI-01% L0 - //’-ﬂk YZOW°< ’V"g/
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Special pH Analysés using Orion 420A

Calibration Results Date Time Analyst
~3l-64 | S5:27 Bra.dn Du’ﬁ&fL
Minimum | Maximum | Reading | Acceptable? Comments
pH 4 3.9 4.1 d.0/ -
pH 7 6.9 7.1 .08 —
Slope 92 102 99.8 v

Sample Analyses

Date Time Sp?:"?;e Analyst Reading Comments
[~31-bY é_‘é%ﬂ: Standard | BV D 7.08
P 6100 1123 | &= 7.21
$i5s | 24 / 6.9/
N/ s:se | 1zs v 7.53
~
AN
<
~
Standard . . ,,| 1
o, T

O
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Special Conductivity Analyses using Hach sension 7

Date /~31-0¢ //744 77753-'0;1&/
o Time Analyst
Calibration Results D52 o
Standard | Minimum | Maximum Reading Acceptable?
/690 /60O ;uei
Sample Analyses
Time Sh?;n"[]);e Analyst Reading Comments
Standard | O7 —

O53( | /lel \ 3.945m

9532 | ifo2 H07m

053¢ /103 ©: 0T m

0535 [[0Y 5 .28 m 16.6°

0536 /05 338 m

0537 (66 [ 703 A

0538 | o7 246 m

0539 (0§ 5. 70m

HS4o 109 4.4 6m

o542 1O [523 A4

0546 Standard (000 2 20.°

0544 /il 2G5 m

0547 ITE! 773 <

OSHY (113 388 e

OS54 /] 14 1285 4

0550 /115 [8 & 7.4

o055 | (g 3,92 m 12.9°

0553 Ik 3.45m
10559 [[20 3, 30 m

000 EX G. 3im

0boA | 123 Wy ©.0 7y
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Special Conductivity Analyses using Hach sension 7
Date /=31-0¢ [+ Round
S Time Analyst
Calibration Results ) =
Standard | Minimum | Maximum Reading Acceptable?
Sample Analyses 7
Time S;;nnp]);e Analyst Reading Comments
660k 63 | Standard vor A3 % - [pol @ 0.2 i
oeos | oot | /23 ‘ 743 4
0Cod | 1124 ¢ 3.0 7m
0607 | [R5 TR 4 A
\\
Standard N 1,
/ v
\\m THA"
\\
\
o~




TIbo-09 <A

Tuba City Extraction Well Samples

Date: J.!BI/O‘/ Data Set: IZ*E( Pm:.;@

Well No. Time pH Cond. Uranium Chloride Nitrate Sulfate
1101 132 | 6.6 | 3460 310 0 | 517 (L7
102 | V3w | ess | 370 | HoS | 9/ Tvo | /5257
1108 | jvus | 6.6y | 6266 | 2o | /ST | 140 |asT¥
1104 t¥oc | 6.43 | €N40 7% ¢ /T o7 | [Go¥
1105 [Yo2 6.6c | 3lI1b [0 | T | ysx~ | /0¥
1106 | 13sx | 6.0 | !325 Y21 HOs| Leigd 251
107 | 1369 | bk | 1901 51 | Sl Eac’) 09
108 | 325 | 6.4 | s¥oo | A5C | Gy | ] | 3310
1109 1353 | 6.39 | 3%0 | A3| w3 | S8 | Jor 8 _
1110 1351 | 661 | 1443 g |Flae” Zﬁ&%ﬁ Tl
w1 | 13¥8 | 6.5y | agzo | It | | B Pwi leos 119
1112 (344 | 2.0¢ | 379 - 17 (2 192
1113 (343 | 2.7 ef (2 S$. < [ 2% VN
1114 (333 | 7.06 | 1239 A3 A2 90{ 212
1115 i33s .79 | 1703 53 20 | 28 | 423
1116 — — - —

117 B - — —
1118 (3% 6.57 | 3380 | 5% oS | et | s>
1119 KIE! 647 | Yoo | ALA 98| 072 | 41
1120 47 | b.54 | 31oo | Fpi N{¢ Vi el
1121 (M9 6.33 | si0 | 611 125 | 4qy | Bopr
122 | 1308 | 57| 530 | 49 (28 | LI7 | 2¥¥3
1z2s | 1318 | 123 | 974 ¥ 28 | (vl | 277
1124 (321 6-84 | 3040 [ 91 | 642 | 919
wos | 1324 | 262 | sz | 23 9 | ap | 1$A
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Special pH Analyses using Orion 420A
Calibration Resuits Date Time Analyst
|/31]04 \545 K
Minimum | Maximum | Reading | Acceptable? Comments
pH 4 3.9 4.1 4.00 Wb
pH 7 6.9 7.1 .06 RIS
Slope 92 102 100.3 %9&
Sample Analyses
Date Time Sample Analyst Reading Comments
Name
Standard Ko
ailod | \31a \\ Ot (. LO
314 o3 [0.55
\4a WG 3 (o "
409 hou .43
\4oa 105 .5
_135% 110l .30
1351 V0T o Lo
\ 355 \10% .S
1353 nod .39
135\ WD (o.lolo’
Standard
24U TN b.5%
1344 | e N.0l
13Uy | w3 1.9
1333 iy .00
1335 | \U5 .19
1330 | g | | (.57
|41 WA .47
1T L WA .54
414 \al / (.34
\30% | was | .57
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Special pH Analyses using Orion 420A
Calibration Results Date Time Analyst
oA
Minimum | Maximum | Readin Acceptable? Comments
pH 4 3.9 4.1
pH7 6.9 7.1
Slope 92 102
Sample Analyses
Date Time Sample Analyst Reading Comments
Name
Standard

131 (193 K N33

123\ | l\ay \ L.3Y

224 | 1135 V] 1ma

\\
\
Standard\
£ j { I 7.YaR 4
N }7/\” [)UV T
U’/ J




_ | | Q&
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Special Conductivity Analyses using Hach sension 7
pate _|adoy
Calibration Results Time Analyst
540 N
Standard Minimum Maximum Reading Acceptable?
0oL | 905 10" 1005 ST
» Sample Analyses
Time Sample Analyst Reading Comments
Name
Standard
131 ol KM 3Ulom
A3\ \\0a 3 S0 m
s \\03 o.2lom
409 oy 544
140 lLo5 3. \m
\ 35 Lo \335 i
1557 oM 1901 I
| 3585 0% 5.40 m
1353 1109 330
1351 o 4> g
Standard
12U L1y ARETN
1344 hia 814 b
1343 W3 RAY Lo
133% W [P a
| 338 WS \03
1230 | 1§ 3.3%
i NS 403
(7 1120 310 m
419 nal \ 591m
1308 133 v S 3o e




‘(/J%PO% §7 |

Date

VY

Special Conductivity Analyses using Hach sension 7

//3//@%

/}_’/A QM&
Calibration Results Time __Analyst
' KM
Standard Minimum Maximum Reading Acceptable?
Sample Analyses
. Sample .
Time Name Analyst Reading Comments
Standard N
1219 a3 Q1 y
er- [ARES 3.0 m
324 | Was 153 4
N
\\
Standard |
v \




77 .
Tbo1-09 > { Tuba City Extraction Well Samples

/C'Qamcl /3

Date: 2= 0¥ Data Set: = /300 hrar
Well No. Time pH Cond. Uranium Chiloride Nitrate Sulfate
1101 | /357 .90 |35/0 225 @7 SY [2(7
1102 | /355 | L.53 |3850 24977 g7 710 | Yoz
103 | /343 |46 | (350 | B3| (H | Plo | XY
1104 | /340 (.57 | 4930 EAY /25~ IE | (e
105 | 337 | (.80 |2630 8RN b2 | Z) | 867
106 | /335 | (.94 | /134 UL | 25 | v | by
17| /330 | (.87 | /303 29 | 31 | 225 | 2uf
1108 | 1328 | (49 | 550 22D D | Goo | 2218
1100 | /320 | (.51 | 32/6 |87 7 ¥7% /3,70?
1o /37 | 67 | juyd bl | 35 |- | Ay
1111|1315 7.0¢ | 27/0 )4 4 %g// ' 70g
iz 1311 063 | g0 A S/l | 17
1ms | /326 | 704 | 39¢ 349 I Us Db
1114 /30& 7.82 /] 4y A r?»f [g\! JL(/‘%
1115 | /304 7/l | JoR % 29 b\ ?)g?
116 | —— — — — — — —
1117 — — — — — — -
ms /200 | Le | 3770 | S5 | b | k21 | 1988
1o | 1345 | (.59 | 3590 | 22 | - $1 bl | 1 2€5
1120 | 1348 | 6.3 | 3i20 | 299 78 el (570
1121 /357 G Y47 | 5380 S1) Pa 4| D
122 | /359 | .o | 3970 | D2b (1§ 5| 165D
1123 | /4¢) 7325 | 587 A7 P /os” | (97
nze 406 | 092 | 2990 //S 59 SM | 89§
vzs | /1404 | 758 | 632 | /3 (1 | s | 1Y
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o

Special Conductivity Analyses using Hach sension 7

Date  Jg-/-¢¢ Drend 13
Calibration Results Time —_ Analyst
/430 Jerd R
Standard Minimum Maximum Reading _ Acceptable?
99 7urm | 297 /097 (0546 Fo. 3¢ Apas
00buSem| 905 1167 oo @ 203 | Ly
045 S| 38 067 \/00gne q0.4C | eper
Sample Analyses
Tirﬁe Sample Analyst Reading Comments
Name
/435~ Standard | Jncf | /8/A @ /5.3°C |  [f0-0uSern olR
fets L | (101 \ 345706, 17 7°C
/102 3950@ ;7. 400
//03 @32@@/7 g °C.
[10F Y930 @, 174
/165~ Be20@ .o C.
/[ob [134E /8 3°C
({07 /303@, /f.5
x4 /5@ /8.6 'C
/1207 34/0 8. /5.08.
/170 /204y @ /9.1°C
Standard /9.1 @ K00 "
/}7/ 17/0 @ /9.1 C
/112 [ 305 @ /9.9
J113 396 @ /9.5°C
i11Y W 24@ /7
111y [60R@. [§.2°C
J118 3770@ /5.5°C
117 38506, /8.5 C
/120 30, 1§50
H 3506 117"
IEXS 3970 @, 145C
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Special Conductivity Analyses using Hach sension 7
Date /-0 /QA?,L .
Calibration Results Time _ Analyst
Standard | Minimum | Maximum Reading | Acceptable?
//‘ " / —
Sample Analyses
Time Sample Analyst Reading Comments
Name
ery, Standard | iR | /814 @ 20.2°C
IES. 337@ /9.3'C
ay | A0 /9. 7°C
[ TEES 632 @ /9.0

N

N

AN

_s

Standard \




TUBHOI-0- ol - | gy

Special pH Analyses using Orion 420A Courd /3

Calibration Results Date ._Time Analyst
S-/-04 1 1430 N4
Minimum | Maximum | Reading | Acceptable? Comments
pH 4 3.9 4.1 Yoo Cita” @ /i,.7%.
pH 7 6.9 7.1 7.03 o ® Jof'C
Slope 92 102 9.4, ‘L,,;w/
Sample Analyses
Date Time Sample Analyst Reading Comments
Name
2-1-04 | 144A standard | Jt | 70/@ 174
/107 G0 @ [7.7%
[1o2 e:SE@ /7.5
/103 Y@ (7.9C
/)0¢ . (ST 17.8C|
j1o5 C-Jo®_ (Lo
Y b.94e /43T
Jjo7 L 87@ /1§£5C
(108 6 49@. 196G
/] 07 LSt @ /04
/10 ¢ @ /98
Standard To4E 19.7%
17/ 603 & /904
///R {704 @ /§5°
e, 7.8 @ jpit
/174 7@ j§G4'
/115 89 @ 4.0C
1118 bolet & 17.3L
1717 L. .59 @ 9.t
/10 b D@ 8.5
//2/ | b-4T7 @ 172.5%¢
J {1/ AR L0 @ [94¢]




TVb0I-09-(3
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Special pH Analyses using Orion 420A (Z’W*’V\/& ()

N Date Time Analyst
Calibration Results 7 0d 7
Minimum | Maximum | Reading | Acceptable? Comments
pH 4 3.9 4.1
pH7 6.9 7.1
Slope 92 102
Sample Analyses
Date Time S::";I)Iee Analyst Reading | Comments
Aoy | 530 standard | Jc k| 7.05@ 9. 2%
N 123 | l7as@ s3d
[12Y [ 692 @ /96T
) 1325 l 7.55 @ j9.8°¢
~
~
~ |
Standard \mO“P
e
\
o~




TUPOI-05G-(,3

Tuba City Extraction Well-Samples

A /300 Aha s

Date: A -A-CY% Data Set: forend s

Well No. Time pH Cond. Uranium Chloride Nitrate Sulfate
1101 /309  |¢.70 3570 A< §2 Yo | 3 s
1102 | /3/3 L.tA | Hso S Gy NeER SN
1103 | /412 | 6.58 | (390 S| 129 | 1595 2577
1o | /407 | pe7 | oge | 1Y | 116 | ST 350
1105 | /407 | &8/ /90/ 507 s A8 L2
1106 | /%05 | 700 | /044 DT AE | (31 2S¢
17 | /3 | bfe | 1ige 251 28 20 | Yo
s | /400 | oddp | sra0 | D1 /oo | 998 | a¢re
1100 | /354 LS | 4570 424 77/ 71/ N
1o |/355 | 675 | 1394 | (A AS | 205 | 3]
1111 /352 LS~ | B0 [ 5 519 | 1257
1112 [34¢4 | 709 755" A /S /0’8 /S
113 | 7342 | 795 3’74&% vt 57 /] Yo 30—~
1114 | 7337 717 1367 A3 oy 226 | 3157
1115 |/335 | 8§ |34 o8 32 320 | Yoo
1116 | — — — — — | — —
1117 | — — — — — — -
s 7329 | 607 379 <4 ba |01 | s
1119 | 14/ S5 659 | 3940 MNo . | L8> /1358
1120 | /47 oo 580 | 571 72| 250 | (D
1zt | /720 | 6.8 | omgo | b3b /] | Y20 | 2672
22 |1307 |67 3300 | HES | 49 245 | 1208
123 | /3/6 727 4ty b PN 98 /‘87/
1124 | 23/S .90 2920 /1S %8 Sh | 86S
1125 /323 | 749 s A [if /00 /g<




Iy

TUBOI-0G -(¢ )
Special pH Analyses using Orion 420A /&m nd 1
. . Date Time Analyst
Calibration Results 3-207 | 7530 e f
Minimum | Maximum | Reading | Acceptable? Comments
pH 4 3.9 41 | 400 e’ @202 0
pH 7 6.9 7.1 00 | fud @ 9027
Slope 92 102 9.2 ’ il
Sample Analyses
Date Time Sample Analyst Reading Comments
Name
4-2-0¢ | /550 Standard K 7006020 3°C
e/ L 70 ® /9.2°C,
/10 o 2@.18.4°C
/i3 bS8 e 100
[10Y LbT@ (7Y
JL05 bl @ [§.7%
/104 7006 9.3k
/107 Lle@ /96C
/o8 L@ y9.0'C
(169 bY4s @ j9.44
/1/0 75 &. /9.1
Standard .06 0.3 7.00 L.
//1/ b b5@. 19.2C
| 112 7.09@/9.1°C
1113 185 @ j2RL
114 719@ 934
s | (wiie g3
1118 \ L 7@ 1930
/119 | le.st@ pal
(12D 066, 174
114/ L YS@ j93C
1 AA (o T € 19.4%
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Special pH Analyses using Orion 420A 4
Calibration Results Date Time Analyst
TE-
Minimum | Maximum | Reading | Acceptable? Comments
pH 4 3.9 4.1
pH7 6.9 7.1
Slope 92 102
Sample Analyses
Date Time Sﬁ;nrs(lae Analyst Reading Comments
2-2-04| /6 4R Standard | \Viw £ | 702@ 55,4
/143 [ 17278 5.1
pay | | ede@ 1274
— pas- | | |10 grc
\ \
N
Standard o0
N LK
AN




TOPOI-04 "(0@ " \ O/bV

Special Conductivity Analyses using Hach sension 7

Date A-A -0 /Z( vend 1
. . Time Analyst
Calibration Results e (%M"Q
Standard Minimum Maximum Reading Acceptable?
9 Tusfem| 89.7 | j0a7  ositale | o’
/00 5‘}/@@/&/7? J05” /107 014 S/ Lpe
(0/5Yusjen] /38 1148 103804 en@alo’C agee”
Sample Analyses
Time Sample Analyst Reading Comments
Name
(5HS Standard | Juck | itz /f0.0 4.5/ Tt
[0/ 3570 @ /9. 2°C
| /102, 4150 @ P8
/103 63% 19.4°C
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Environmental Sciences Laboratory (ESL) Workplan

Project Title: Analysis of Ground Water Rebound in Extraction Wells; Rev. 1

Site: Tuba City, Arizona

Date: December 31, 2003.

Desired Completion Date: Field work by January 31, 2004. Report by February 2004,
Work Requested By: Carl Jacobson, Tuba City Site Manager

Work Approved By: Clay Carpenter, ESL Task Order Manager

ESL Lead: Stan Morrison

Tuba City Project Lead: Randy Richardson

Objectives:

Analyses of Tuba City weekly composite samples and monthly well grab samples have
established that contaminant concentrations in the extraction wells are stable and relatively low
when the wells have been in service for extended periods of time, but that these concentrations
are much higher immediately after the wells are restarted after being down for several days. This
tendency has become known as the “rebound” effect. Daily influent samples suggest that the
“rebound” is of short duration and that well concentrations have stabilized within about three
days. Monthly well samples suggest that “rebound” is much more pronounced among some
wells than others.

A shutdown of the treatment system, of approximately one week’s duration, is scheduled for the
end of January, 2004. This test program proposes an intensive sampling of the extraction wells
for the first six days after the wells are restarted, coupled with a single grab sample from each
well immediately prior to the shutdown. The goal is to evaluate the extent and duration of
“rebound” for each individual well.

Description of Work:

Task 1. Field Sampling. The shutdown is presently scheduled to begin on the morning of
January 19, 2004. A set of baseline samples will be collected the day before the shutdown and
additional sets of “rebound” samples will be collected at regular intervals upon startup. One set
consists of 25 samples including 1 sample from each of 24 extraction wells and 1 raw feed
sample. The collection time for each sample will be logged (preferably using “atomic” watches
which will be synchronized with the PLC computer clock). Collecting the set of 25 samples
typically takes 2 persons about 1-1/2 to two hours.

The rebound samples will be collected after the treatment system is restored to boil and begins to
draw water from the wells. Sets of well samples will be taken every 4 hours for the first 2 days
of the test. For the duration of the test (total of about four to six days based on experience to
date) sets of samples will be collected every 12 hours; probably one round of sampling first thing
in the morning and the other round at the end of the day. The duration of the test will be
determined by the conductivity of the raw feed, which will be sampled at the same time as the
wells. The conductivity of the raw feed determines the gross composition trend. As long as the
raw feed conductivity is decreasing from one sample to the next, at least some of the wells are
still in rebound and the sampling should continue. Once the raw feed conductivity has leveled
off, the rebound effect is effectively concluded and the test can be terminated.

DOE/Office of Legacy Management Analysis of Contaminant Rebound in Ground Water in Extraction Wells
April 2004 Page C-1
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Individual well samples will be checked for conductivity before additional analysis is done. The
conductivity will be used to determine the rebound extent for individual wells in the same
fashion as with the overall system, i.e., once the conductivity of the water from an individual
well has stabilized, additional samples from that well may not be taken.

Although time-consuming, the sampling work will not be a full-time job, and can be performed
by the site operators on an overtime basis with minimal interference with their regular duties.
Given the fact that the sampling calls for traveling to outer areas of the site and for the sampler to
physically enter the well vaults, in the interests of safety, the sampling must be performed by a 2
person team. Therefore, the sampling would require the operators to work an overtime shift of
probably about thirteen hours per day. Operators will not be able to collect samples during the
night shift, so ESL is providing funds for additional sampling support. Samplers will probably
be Brandon Danforth and Dave Traub.

Task 2. Analysis. All analytical work will be conducted at the Tuba City site laboratory. An ion
chromatograph will be used for analysis of chloride, nitrate, and sulfate, and a KPA uranium
analyzer for uranium. Analysts will filter each samples prior to analysis and measure the pH and
conductivity of each sample. Analytical work will continue for about three days after the
completion of all sampling.

Task 3. Data Entry. Data from the test will be entered into Excel spread sheet. The data will not
be entered into See_Pro.

Task 4. Interpretation and Report. An ESL report will be prepared that describes the methods,
presents the results, and discusses interpretations of the data.

ESL Budget and Project Cost Sharing:

Costs will be shared between the ESL and the Tuba City Project. Tuba City will provide
oversight (Randy Richardson), samplers for the 12 hour daytime shift, one analyst (Teri
Richardson), laboratory equipment, and most of the laboratory and sampling consumable items
(sample bottles, chemicals, etc). ESL will provide collaboration (Stan Morrison), one full time
analyst (Sarah Morris), 2 night-shift samplers (probably Brandon Danforth and Dave Traub), and
sampling equipment.

Table 1 lists the personnel required, including those provided by the Tuba City project. Total
cost to the ESL is approximately $26, 184 (Table 2).

Schedule:

The plant is currently scheduled to shutdown on January 19, 2004 and startup is anticipated on
January 26. The schedule for the rebound study will need to be modified to accommodate
changes to the shutdown/startup schedule. Baseline samples will be collected January 18 by
Tuba City site personnel. ESL personnel will mobilize to the site on January 25 to prepare for
startup. Four-hour samples will be collected January 26 and 27. Twelve-hour samples will be
collected January 28 through 31. A report will be prepared in February.

Analysis of Contaminant Rebound in Ground Water in Extraction Wells DOE/Office of Legacy Management
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Table 1. Labor (nc = no charge to ESL)

Person Hrs Activities
Task 1. Field Sampling

Sarah M. 4 Coordination

Tim B. 32 On site collaboration (2 days at site)

Dave T. 48 Travel and night shift sampling for 2 nights

Brandon D. 48 Travel and night shift sampling for 2 nights

Operators 40 (nc) Day shift sampling for 6 days.

Randy R. 20 (nc) Oversight

Tasks 2 and 3. Analysis and Data Entry
Sarah M. 106 Travel to site. Analysis.
Terry R. 60 (nc) Analysis.
Task 4. Interpretation and Report

Stan M. 40 Data interpretation. Report preparation.

Tim B. 20 Data interpretation. Report preparation.

Randy R. 40 (nc) Data interpretation. Report preparation.

Sarah M. 10 Prepare data for report

Dennis D. 30 Report preparation.

Wyatt S. 10 Figure preparation

Clay C. 4 Review Report

Table 2. ESL Budget (Fully Burdened Costs)
Task 1 Tasks 2 and 3 Task 4

Labor $8258 $5150 $8213
Travel $1883 $2079 0
Supplies $280 $140 0
Subtotal $10,421 $7369 $8213
TOTAL ESL $26,003

DOE/Office of Legacy Management

April 2004

Analysis of Contaminant Rebound in Ground Water in Extraction Wells

Page C-3



Appendix C Document Number U0197800
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