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1.0 INTRODUCTION

This fourth quarterly report presents results of two pilot-scale amendment tests conducted to evaluate
feasibility for in situ treatment of hexavalent chromium [Cr(VI)] in the regional aquifer. The study is being
conducted in accordance with the “Pilot-Scale Amendments Testing Work Plan for Chromium in
Groundwater beneath Mortandad Canyon” (LANL 2017, 602505) as approved by the New Mexico
Environment Department (NMED) (2017, 602546). The deployments occurred at regional groundwater
monitoring wells R-42 and R-28. Sodium dithionite was injected into R-42 in late August 2017 and
molasses was injected into R-28 in early September 2017 (Figure 1.0-1). The objectives of the tests are
to evaluate (1) the ability of the amendments to reduce dissolved-phase Cr(VI) to insoluble and immobile
trivalent chromium [Cr(Ill)] in the regional aquifer, (2) the longevity of the treatments in keeping Cr(VI)
concentrations low (i.e., reduction capacity), (3) any adverse geochemical effects and their persistence,
and (4) any adverse hydrological impacts of the treatments on hydraulic properties of the aquifer. The first
quarterly report, issued at the end of January 2018 (LANL 2018, 602862), provided details of how the
amendments were deployed and of the pumping and sampling strategies in each of the test wells, as well
as the geochemistry data from the tests, through the end of calendar year 2017. The second quarterly
report (LANL 2018, 603031) provided (1) an update of the geochemistry data from the two amendments
tests, (2) the results of a borehole dilution tracer test that was conducted in R-42 in January 2018 to
estimate the post-amendment ambient groundwater flow velocity through the R-42 screened interval, and
(3) an analysis of pre- and post-amendment drawdown data from both R-42 and R-28 to evaluate the
effects of the amendments on near-well hydraulic conductivity. The third quarterly report (N3B 2018,
700032) provided an update of the geochemistry data from the two amendments tests. The information
provided in the three previous quarterly reports will not be repeated in this quarterly report. This quarterly
report provides updated plots of geochemistry data from R-42 and R-28 that include results from
additional samples collected during late June and through early September 2018. All of the new
geochemistry data associated with these samples are included in Attachment 1 (on CD included with this
document, plotted along with previously reported data).

2.0 UPDATE OF AMENDMENT TEST GEOCHEMISTRY RESULTS
2.1 Sodium Dithionite at R-42

Figure 2.1-1 shows an updated plot of the concentration trends of selected dissolved cations and metals,
including chromium, measured in samples collected from R-42 as a function of time. Results are also
shown in Figure 2.1-1 for the injection batches, which are plotted to the left of the vertical dashed line that
indicates when pumping of the well was initiated. The vertical dashed lines shown in Figure 2.1-1 indicate
when continuous pumping of R-42 stopped in September 2017, when net withdrawal of water from the well
stopped in October 2017, and when 50-gal. biweekly purges were initiated after a dilution tracer test was
conducted in January 2018, as described in the second quarterly report (LANL 2018, 603031). After the
dilution tracer test, there has been no injection or circulation of water in R-42, and every sampling event
has involved an approximately 50-gal. purge. As Figure 2.1-1 shows, there was a period that lacked
purging/sampling that occurred from April 19 to June 13, 2018. This sampling hiatus is a result of the
transition of environmental work conducted by the U.S. Department of Energy Environmental Management
Los Alamos Field Office’s (EM-LA’s) contractor Los Alamos National Security, LLC to Newport News
Nuclear BWXT — Los Alamos, LLC (N3B) beginning on April 30, 2018. Figure 2.1-2 shows concentration
trends for some of the other elements of interest, including arsenic and selenium. Figure 2.1-3 shows
concentration trends for selected anions. Concentrations of other elements or ions not shown in

Figures 2.1-1 to 2.1-3 can be found in Attachment 1 (on CD included with this document).
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Cr(VI) concentrations (measured as total chromium) in R-42 have remained well below the New Mexico
groundwater standard of 0.05 mg/L. Iron concentrations have remained elevated and at levels well above
pre-deployment levels of approximately 10 pg/L, which suggests that groundwater in the well vicinity had
not yet become oxidized (Figures 2.1-1 and 2.1-2). During sampling between mid-October 2017 and early
January 2018, when well water was circulated instead of withdrawn for sampling, iron concentrations
dropped dramatically and remained relatively low, probably because the well water was being oxygenated
as it circulated between the surface and the aquifer (Figure 2.1-1). Once 50-gal. purges were initiated in
January 2018, iron concentrations rose steadily, consistent with the reestablishment of reducing
conditions in the wellbore. These reducing conditions apparently persisted during the nearly 2-mo
sampling hiatus, indicating that the oxygen mass transfer rate into the water is predictably quite slow or
that the turnover rate of reduced groundwater flowing through the wellbore is faster than the oxygen mass
transfer rate. Figure 2.1-3 shows that concentrations of nitrate (NO3") continued a declining trend from
before the sampling hiatus and until recently. Low nitrate concentrations, approximately 1 mg/L, are well
below pre-deployment levels of approximately 20 mg/L and are consistent with the persistence of
reducing conditions in the aquifer around R-42. However, nitrate appeared to increase during the last
sample within this report period, which may forecast a beginning of a return to oxidizing groundwater
conditions. Continued slow declines in sulfate (SO4~, a dithionite reaction product) and bromide (the
conservative tracer that was injected with dithionite) concentrations (Figure 2.1-3) suggest that
groundwater was actively flowing through the well under natural flow conditions during the past several
months. During this period, bromide concentrations also reached pre-amendment deployment
concentrations of approximately 0.2 mg/L, indicating a return of native groundwater conditions with
respect to conservative ions. While levels have been decreasing, sulfate concentrations have remained
elevated above pre-test concentrations (at slightly greater than double pre-deployment levels of
approximately 80 mg/L), which suggests that there has been a continuous generation of sulfate near
R-42; this can probably be attributed to the slow oxidation of reduced sulfur species formed during and
perhaps immediately after the dithionite deployment. Any sulfate generated during the period immediately
following the deployment should have been removed by pumping in August through October of 2017, or
as a result of natural groundwater flow since then (bromide tracer concentrations have decreased more
rapidly than sulfate has since October 2017). The sulfate concentration is slowly declining.

Figure 2.1-1 illustrates that sodium levels peaked following amendment deployment. The sodium spike is
associated with the sodium dithionite amendment. Sodium may be considered as an amendment tracer
since, in this sense, it is similar to bromide. Initially, the sodium concentration decreased rapidly during
pumping phases. Following cessation of pumping levels, the sodium concentration has continued to
decrease more slowly. During this report period, like bromide, sodium reached pre-deployment levels.
Sodium also appears to be continuing to trend further downward potentially towards the lower historically
observed levels of approximately 20 mg/L.

Arsenic appears to be trending modestly downward from 7 to 4 ug/L over the last few months (Figure 2.1-2).
There may also be a slight downward trend in iron and manganese. Concentrations of other constituents
shown in Figures 2.1-1 through 2.1-3 appear to have remained at constant levels.

2.2 Molasses at R-28

Figure 2.2-1 shows the trends of selected cations and metals, including chromium, during the molasses
test at R-28. Figure 2.2-2 shows concentration trends for some of the other elements of interest, including
arsenic and selenium. Figure 2.2-3 shows trends for anions during the test. As with the R-42 dithionite test,
there was a nearly 2-mo purging/sampling hiatus from April 19 to June 13, 2018. Figure 2.2-4 shows the
bromide and total organic carbon (TOC) concentrations measured during the test. TOC concentrations are
considered an indicator of molasses, although as the test has progressed, the concentrations may
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increasingly reflect molasses degradation products. During the first few months of the amendments study,
naturally occurring concentrations of organic carbon in the aquifer were negligible compared with the levels
of molasses introduced. Earlier TOC results likely also reflected the presence of ethanol that was used in
the chase water introduced downhole following the molasses injection.

Figures 2.2-1 through 2.2-4 show recent trends and changes for anions, cations, metals, and TOC. A
noticeable drop in concentration for a number of constituents including TOC and bromide was observed
in late July 2018. TOC persists at approximately 120 mg/L, which is still well above the pre-deployment
concentration of about 1 mg/L and which indicates a continuing amendment influence.

A similar step-like drop occurred in concentrations for several other constituents including iron,
manganese, nickel, chromium, chloride, and bromide. The decrease observed in iron and manganese
may indicate that the reduced ions are being employed as reducing agents.

During this reporting period, total chromium concentrations dropped below the 0.05 mg/L New Mexico
groundwater standard. During the last couple of weeks of the period, concentration generally appeared to
level out to around 0.025 mg/L. Supporting analyses were also performed to provide chromium speciation
in July and August of this period; results indicate that the chromium in R-28 continues to predominantly
be Cr(lll) and not Cr(VI). The drop in chromium concentration relates to a decrease in the solubility of
Cr(ll). This may be because of a suspected increase in pH and resultant hydroxide precipitation,
precipitation with iron, or precipitation as a metal sulfide.

Chloride is still above and approximately double its pre-deployment level of approximately 40 mg/L.
Bromide is also still a few times above its pre-deployment level of approximately 0.2 mg/L. Both are
approaching their respective pre-deployment levels. (Note that bromide was a conservative tracer with a
low pre-deployment level that was added with the molasses.) Like bromide, persistent elevated
concentrations of chloride, which was present in the molasses, is also an indicator that some components
of the amendment solution continue to linger near R-28.

Other constituents (e.g., nitrate, nitrite, sulfate) also decreased in concentration over the period.

Sulfate has fallen to a couple of milligrams per liter and well below its pre-deployment level of
approximately 60 mg/L. Potentially, under conditions where oxygen has been depleted in biologically
active zones, sulfate may well have been employed by bacteria as an alternative electron acceptor.
Nitrate and nitrite trends are similar to sulfate as these compounds are used by anoxic bacteria as
electron acceptors prior to sulfate. Assuming that sulfate is being reduced, then precipitation of metal
sulfides may also be occurring and consequently affecting metals such as nickel.

3.0 DISCUSSION AND RECOMMENDATIONS

As discussed above, the dithionite amendment test at R-42 still requires more time to determine Cr(VI)
reduction capacity imparted to aquifer sediments because chromium concentrations have not yet begun
to break through in R-42. The molasses amendment test at R-28 will also require more time to determine
reduction capacity and also to confirm and analyze recent and ongoing changes in the chemistry there.
Also, uncertainty remains at both locations regarding the effects of the amendment deployments on
aquifer permeability near the wells. Obtaining current estimates of the groundwater flow velocity in the
vicinity of the wells would help address the reduction capacity and questions regarding potential
reductions in aquifer permeability. The groundwater flow velocity estimates would allow (1) the volume of
aquifer water that has flowed through the treatment zones during the tests to be estimated (at R-42, it
would be the volume since continuous pumping ended in October 2017) and (2) an assessment of
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whether changes to aquifer permeability are caused by the deployments. Pumping of both wells would
provide faster and more definitive estimates of reduction capacity resulting from the amendments.
Therefore, the next steps of the amendments testing will involve an effort to conduct long-duration
continuous pumping at R-42 and R-28 with time-series sampling. The objectives are to (1) investigate the
ability to clean the area in the aquifer around each well of amendments and amendment byproducts and
(2) move more groundwater pore volumes through the treated zone to accelerate breakthrough and
provide the basis for estimating reduction capacity. Before initiating long-duration continuous pumping, a
short-duration (approximately 40,000 gal. per well) continuous pumping activity was conducted in late
October 2018 to collect data that can be used to guide disposition of water pumped during the long-
duration tests. Details of the work plan for the 40,000 gal. pumping were provided to NMED before
initiation of the test.

4.0 REFERENCES AND MAP DATA SOURCES
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4.2 Map Data Sources
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Structures; Los Alamos National Laboratory, KSL Site Support Services, Planning, Locating and Mapping
Section; 06 January 2004; as published 29 November 2010.

Paved Road Arcs; Los Alamos National Laboratory, FWO Site Support Services, Planning, Locating and
Mapping Section; 06 January 2004; as published 29 November 2010.

Chromium plume > 50 ppb; Los Alamos National Laboratory, ER-ES, As published;
\\slip\gis\GIS\Projects\13-Projects\13-0065\shp\chromium_plume_2.shp; 2018.

Regional groundwater contour May 2017, 4-ft interval; Los Alamos National Laboratory, ER-ES, As
published; \\slip\gis\GIS\Projects\16-Projects\16-0027\project_data.gdb\line\contour_wl2017may_2ft; 2017.

Regional groundwater contour November 2017, 2-ft interval; Los Alamos National Laboratory, ER-ES, As
published; \\slip\gis\GIS\Projects\16-Projects\16-0027\project_data.gdb\line\contour wl2017nov_2ft; 2017.

Point features; As published; EIM data pull; 2017.

Technical Area Boundaries; Los Alamos National Laboratory, Site Planning & Project Initiation Group,
Infrastructure Planning Office; September 2007; as published 13 August 2010.



Fourth Quarterly Report on Pilot-Scale Amendments Testing for Chromium




Fourth Quarterly Report on Pilot-Scale Amendments Testing for Chromium

Mmw Miaxico Siate Plane Coordinass System Cartral Zone [3002) 5
Mot American Datum, 1553 (NAD B3) = CriN-4

U.Z. Sureey Fast "'"'-—?-_—_""_"_______________
G13: Dave Frank, david fankghem-ia.dos. gov
Cormater: 27-Amguzt-2013
Last Opened; Wednesday, Oclober 17, 2018

Flia: map_13-0085-18_0&-27-17_letter = @  Injection well screen s E;gmatbbn of extent ufqhn:»mium
] ppb; extent uncertain
DIZCLAIMES: Depictions of the extert of contaminason are drawn £+ Piezometer
bersed on measured concentrations at menloring points 500 — 1000 ---— .- Ephemeral channel
| faat beiow ground surfsce snd Enowisdge of the groundwaber '$' Water supply well

system. However, In aneas with fewer measuement points, there 5 UI‘IFH'.I‘Ed road

-g less cerlainty n the exient Thess oations are designated wih . Perched-intermediate monitoring
guesfion marks ("7, ndicating that the pume esbent may ke {r 3 Fawed road

~ | cHmer=nt than what 15 deplcted at that location -~
45  Regional aquifer well I__ _—l LANL boundary

0 250 500 1,000 - Build
] A lidmg
: Feat ; 'E Extraction well

F—-—F i \ LA-UR-AT. 28
S £

Figure 1.0-1  The Cr(VI) plume showing locations of the R-42 dithionite test and the R-28 molasses test
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Notes: The pre-test concentration of chromium (Cr) was approximately 0.8 mg/L, and pre-test concentrations of iron (Fe) and
manganese (Mn) were negligible. The sampling hiatus from April to June 2018 is a result of the transition of environmental
work from EM-LA’s previous contractor, Los Alamos National Security, LLC, to N3B.

Figure 2.1-1  Concentrations of selected cations and metals in R-42 dithionite test as a function

of time
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Notes: The pre-test concentration of Cr was approximately 0.8 mg/L, and pre-test concentrations of Fe and Mn were negligible.

The sampling hiatus from April to June 2018 is a result of the transition of environmental work from EM-LA’s previous
contractor, Los Alamos National Security, LLC, to N3B.

Figure 2.1-2
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Note: The sampling hiatus from April to June 2018 is a result of the transition of environmental work from EM-LA’s previous

contractor, Los Alamos National Security, LLC, to N3B.

Figure 2.1-3

Concentrations of anions in R-42 dithionite test as a function of time
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Notes: The pre-test concentration of Cr was approximately 0.4 mg/L, and pre-test concentrations of Fe and Mn were negligible.
The sampling hiatus from April to June 2018 is a result of the transition of environmental work from EM-LA’s previous
contractor, Los Alamos National Security, LLC, to N3B.

Figure 2.2-1 Concentrations of selected cations and metals in R-28 molasses test as a function
of time
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Notes: The pre-test concentration of Cr was ~0.4 mg/L, and pre-test concentrations of Fe and Mn were negligible.
The sampling hiatus from April to June 2018 is a result of the transition of environmental work from EM-LA’s previous
contractor, Los Alamos National Security, LLC, to N3B.

Figure 2.2-2 Concentrations of selected constituents during R-28 molasses test as a function of
time
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Note: The sampling hiatus from April to June 2018 is a result of the transition of environmental work from EM-LA’s previous
contractor, Los Alamos National Security, LLC, to N3B.

Figure 2.2-3 Concentrations of anions in R-28 molasses test as a function of time
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Note: Unlike other plots, concentrations scales are not logarithmic.

Figure 2.2-4  Concentrations of bromide and TOC in R-28 molasses test as a function of time
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Attachment 1

Data Associated with Fourth Quarterly Report
on Pilot-Scale Amendments Testing for Chromium
in Groundwater Beneath Mortandad Canyon
(on CD included with this document)
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15 x 600 gallon batches EQUALS

9,000 gallons

followed by a 1,000 gallon chase

Ib kg moles mol/L
Na2S03 555 251.9 1998.9 0.059
Na2S204 750 340.4 1956.0 0.057
NaBr 11.0 5.0 28.8 0.001
Sums 1,316 597.2 3,984 N.Appl
Moles NaBr 48.6 97.2
Molarity NaBr 0.00143 0.00086
Moles Br 48.6
Mass Br 3.89 kg
Moles Na 7,939
Mass Na 182.5 kg
Moles S 5,911
Mass S 189.5 kg
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R-28

20 x 1,500 gallon batches EQUALS 30,000 gallons

followed by a 1,500 gallons of 10% ethanol as chase

NaBr 10.0 kg total
NaBr 97.2 mole total
Na 97.2 mole total
Na 2.2 kg total
Br 97.2 mole total
Br 7.8 kg total




SAMPLE ID
TRR-28-17-142478
TRR-28-17-142479
TRR-28-17-142480
TRR-28-17-142481
TRR-28-17-142482
TRR-28-17-142483
TRR-28-17-142484
TRR-28-17-142485
TRR-28-17-142486
TRR-28-17-142487
TRR-28-17-142488
TRR-28-17-142489
TRR-28-17-142490

TRR-28-18-188
TRR-28-18-189
TRR-28-18-190
TRR-28-18-191
TRR-28-18-192
TRR-28-18-193
TRR-28-18-194
TRR-28-18-195
TRR-28-18-196

TRR-28-18-160644

Conc actualin | Concactualin | g/L glucose.
coc. Collection Date | DateTOC Comment L equivalent
2017-2684 5/2/1714:35 9/11/2017  Water tank 6.5 1352 0.00 00
20172684 9/2/1718:30 9/11/2017  Water tank 6.6 1115 0.00 0.00
2017-2684 9/3/1712:35 9/11/2017 1203 0.00 0.00
20172684 9/3/17 18:30 9/11/2017 1128 0.00 0.00
2017-2744 9/9/17 7:30 8/13/2017 1461 0.00 0.00
20172744 9/9/177:45 9/13/2017 1267 0.00 0.00
2017-2744 9/9/178:12 9/13/2017  Chase Water 6937.8 694 1734
20172744 9/9/17 8:45 9/13/2017 74224 7.42 1856
2017-2744 9/9/17 9:15 8/13/2017 55432 554 1386
20172744 9/9/17 9:45 9/13/2017 67822 678 1696
2017-2744 9/9/17 10:00 9/13/2017 1561 0.00 0.00
20172744 9/9/17 1016 9/13/2017 54926 5.49 1373
2017-2744 9/9/17 10:48 9/13/2017 6860.1 6.86 1715
20172744 9/9/17 1118 9/13/2017 71382 7.14 1785
2017-2744 9/9/17 11:46 9/13/2017 61553 616 1539
20172744 9/9/1712:18 9/13/2017 62159 622 1550
2017-2744 9/9/1712:51 9/13/2017 62423 624 15.61
20172744 9/9/17 1322 9/13/2017 62243 622 15.56
2017-2744 9/9/17 13:55 9/13/2017 7629 763 1907
20172744 9/9/17 14:25 9/13/2017 5925.7 593 1481
2017-2744 9/9/17 14:50 9/13/2017 6864.9 6.86 1716
2017-2747 9/9/17 15:20 9/13/2017 72185 7.2 1805
2017-2747 9/9/17 15:55 9/13/2017 85583 856 2140
20172747 9/9/17 16:25 9/13/2017 68285 683 17.07
2017-2747 9/9/1717:05 9/13/2017 18961 1896 47.40
2017-2747 9/9/1717:35 9/13/2017 10162 1016 2541
2017-2747 9/9/17 18:00 9/13/2017 8592.1 859 2148
20172753 9/12/17 1020 9/13/2017 19421 19.42 4855
2017-2763 9/13/17 10:20 9/13/2017 20457 2046 5114
20172782 9/14/17 1005 9/20/2017 2112 211 60.28
2017-2813 9/15/17 10:45 10/3/2017 25262 25.26 63.16
20172835 9/16/17 11:00 9/20/2017 22432 243 56.08
2017-2835 9/17/17 14:30 9/20/2017 21833 2183 54.58
20172835 9/18/17 11:55 9/20/2017 18092 1809 4523
2017-2845 9/19/17 10:45 9/20/2017 20112 2011 50.28
20172861 9/20/17 10:50 9/20/2017 18555 1856 4639
2017-2877 9/21/17 10:15 10/3/2017 19240 1924 48.10
20172887 9/22/17 10:45 10/3/2017 19885 1989 4971
2017-2893 9/25/17 11:00 10/3/2017 19447 1945 862
20172904 9/26/17 11:05 10/3/2017 18854 1885 4714
2017-2920 9/27/17 9:50 10/3/2017 18307 1831 4577
20172949 9/28/17 10:45 10/3/2017 18676 1868 4669
2017-3004 9/29/17 15:15 10/3/2017 18345 1835 4586
201850 10/2/17 11:00 10/3/2017 17613 1761 44.03
2018-99 10/3/17 10:00 10/3/2017 17791 17.79 4.8
2018174 10/4/17 10:00 10/18/2017 17707 1771 4427
2018-221 10/5/17 10:15 10/18/2017 17469 17.47 4367
2018271 10/6/17 14:30 10/18/2017 17326 1733 332
2018-302 10/10/179:45 10/18/2017 16729 1673 a8
2018370 10/11/17 10:45 10/18/2017 16120 1612 4030
2018424 10/12/1710:30 10/18/2017 16291 1629 073
2018463 10/13/17 15:00 10/18/2017 15494 1549 3874
2018-480 10/16/17 11:35 10/18/2017 14728 1473 36.82
2018491 10/17/17 9:35 10/18/2017 14937 1494 3734
2018-504 10/18/179:55 10/18/2017 15013 15.01 3753
2018532 10/19/17 11:10 11/16/2017 14457 1446 3614
2018542 10/20/179:45 11/16/2017 13846 1385 3462
2018553 10/23/17 10:15 11/16/2017 13271 1327 3318
2018-562 10/24/1710:20 11/16/2017 13226 1323 33.07
2018572 10/25/17 11:15 11/16/2017 13116 1312 3279
2018590 10/26/17 10:44 11/16/2017 12357 1236 3089
2018600 10/27/17 10:30 11/16/2017 12582 1254 3136
2018627 10/30/17 10:35 11/16/2017 11808 11.81 2952
2018645 10/31/17 10:05 11/16/2017 1823 182 2956
2018669 11/1/17 1010 11/16/2017 11519 1152 28.80
2018694 11/2/17 1050 11/16/2017 11063 1106 2766
2018705 11/3/17 1020 11/16/2017 11095 1110 27.74
2018717 11/6/17 9:45 11/16/2017 982455 982 2456
2018755 11/7/17 1000 11/16/2017 97774 978 2044
2018802 11/8/17 10:45 11/16/2017 9993 9.99 2498
2018836 11/9/178:45 11/16/2017 88271 883 207
2018-866 11/13/17 10:00 11/16/2017 83737 837 2093
2018-899 11/14/17 10:10 11/16/2017 75129 751 1878
2018910 11/15/17 10:35 11/16/2017 49455 495 1236
2018933 11/16/17 10:20 11/28/2017 6465.8 647 1616
2018952 11/17/17 10:40 11/28/2017 53689 537 1322
2018-1065 11/20/179:40 11/28/2017 4852 485 1213
20181065 11/20/17 10:00 11/28/2017 20817 298 7.45
20181065 11/20/1710:20 11/28/2017 29639 296 7.41
20181065 11/20/17 10:40 11/28/2017 20729 297 7.43
2018-1065 11/20/17 11:00 11/28/2017 20024 294 7.36
20181065 11/20/17 11:20 11/28/2017 30008 3.00 750
2018-1065 11/20/17 11:40 11/28/2017 29907 299 7.48
20181065 11/20/17 12:00 11/28/2017 2887.7 289 7.2
20181065 11/20/1712:20 11/28/2017 29751 298 7.44
20181065 11/20/17 12:40 11/28/2017 20386 294 735
2018-1065 11/20/17 13:00 11/28/2017 28986 290 7.25
20181065 11/20/17 13:20 11/28/2017 28355 284 7.00
2018-1065 11/20/17 13:40 11/28/2017 28967 290 7.24
20181065 11/20/17 14:00 11/28/2017 2018 292 730
2018-1065 11/20/17 14:20 11/28/2017 28393 284 7.10
20181065 11/20/17 14:40 11/28/2017 2816 28 7.04
2018-1065 11/20/17 15:00 11/28/2017 28462 285 7.12
20181065 11/20/17 15:20 11/28/2017 27515 275 658
2018-1065 11/20/17 15:40 11/28/2017 28208 28 7.06
20181065 11/20/17 16:00 11/28/2017 27837 278 696
20181065 11/20/17 16:20 11/28/2017 28093 281 7.02
20181084 11/21/17 10:55 1/3/2018 24339 243 608
2018-1027 11/22/17 10:00 1/3/2018 2561 256 6.40
20181042 11/27/17 13:35 1/3/2018 35706 357 893
2018-1064 11/28/17 10:45 1/3/2018 3299 330 825
20181133 11/30/17 10:40 1/3/2018 31375 314 7.84
20181157 12/4/1713:33 1/3/2018 30339 303 758
20181216 12/8/17 14:10 1/3/2018 35969 360 899
20181234 12/11/17 13:40 1/3/2018 3342 334 836
20181283 12/14/17 14:00 1/3/2018 23384 234 585
20181357 12/21/17 14:00 1/3/2018 31234 31 7.81
20181389 1/5/1812:15 2/6/2018 31684 317 7.92
2018-1396 1/8/18 14:10 2/6/2018 31197 312 7.80
20181434 1/11/18 13:10 2/6/2018 26636 266 666
2018-1472 1/16/18 16:00 2/6/2018 23319 233 583
20181510 1/18/18 15:30 2/6/2018 24607 246 615
20181531 1/22/18 14:45 2/6/2018 2366 237 591
2018-1568 1/25/18 14:50 2/6/2018 23227 232 581
2018-1584 1/30/18 14:52 2/6/2018 19288 193 482
20181604 2/1/1814:50 2/6/2018 20033 200 501
2018-1617 2/6/18 1625 17946 179 449
20181665 2/8/1815:15 16495 165 412
2018-1707 2/13/18 12:40 13582 136 3.40
20181756 2/15/18 12:50 15207 152 380
20181783 2/20/18 13:00 13855 135 336
20181982 2/27/18 12:10 1164 116 291
2018-2030 3/1/18 11:45 3/28/2018 12251 123 3.06
20182081 3/6/1812:10 3/28/2018 12139 121 303
2018-2127 3/8/18 11:49 3/28/2018 1403.7 140 351
20182156 3/13/18 11:40 3/28/2018 12255 123 306
2018-2187 3/15/18 11:55 3/28/2018 11663 117 292
20182203 3/20/18 12:10 3/28/2018 10787 108 270
2018-2218 3/22/18 10:25 3/28/2018 12729 127 318
20182228 3/27/18 1035 3/28/2018 1522 152 381
2018-2239 3/29/18 1030 4/10/2018 15692 157 392
20182251 4/3/189:45 4/10/2018 1665.6 167 416
20182314 4/5/18 9:50 4/10/2018 15823 158 396
20182364 4/10/18 11:00 4/10/2018 11261 113 28
20182410 4/12/1810:15 4/26/2018 1084.4 108 27
20182439 4/17/18 10:55 4/26/2018 12316 123 308
20182470 4/19/1810:23 4/26/2018 12186 122 305
N38-2018-42 6/13/18 1039 6/19/2018 13301 133 333
N38-2018-53 6/15/18 9:35 6/19/2018 11826 118 296
N38-2018-2713 6/18/18 10:41 6/19/2018 12571 126 314
N38-2018-2776 6/20/18 9:48 12001 120 3.00
N38-2018-2805 6/25/18 10:54 1481 148 370
N38-2018-2825 6/28/18 10:33 11835 118 296
N38-2018-2831 7/2/18 1048 12688 127 317
N38-2018-2848 7/6/189.06 185 119 296
N38-2018-2874 7/9/18 1346 11165 112 279
N38-2018-2906 7/12/189:35 11293 113 28
N38-2018-2942 7/16/18 11:06 8775 08 219
N38-2018-3130 7/19/189:30 10635 106 266
N38-2018-3144 7/23/18 1035 927.7 093 232
N38-2018-3221 7/26/189:39 2118 021 053
N38-2018-3253 7/30/18 10:46 1727 017 043
N38-2018-3296 8/2/189:08 1503 015 038
N38-2018-3335 8/6/1813:47 1438 014 036
N38-2018-3408 8/9/189:47 1288 013 032
N38-2018-3459 8/13/1810:40 119 012 030
N38-2018-3588 8/16/1810:11 1272 013 032
N38-2018-3625 8/20/1810:24 1392 014 035
N38-2018-3645 8/23/189:50 1278 013 032
N38-2018-3666 8/27/1811:33 127 013 032
N38-2018-3699 8/30/189:33 1255 013 031
N38-2018-3724 9/4/1810:33 1231 012 031
N38-2018-3769 9/6/189:52 1215 0.12 030



1,6 NDS, mg/L
0.002

26.62
36.81
26.32
2341
3263
39.81
4173
65.74
123.86
74.63
92.70
89.90
80.75
93.25
125.47
159.92
136.20
108.08
114.14
106.87
131.95
13233
13332
144.46
135.40
85.34
135.48
131.95
12354
11739
117.08
102.86
10139
84.38
84.08
97.68
10164
88.82
38.71
24.88
65.02
67.78
55.40
59.68
55.65
47.01
40.47
17.00
3208

15.42
1281

14.50
17.67
16.67

13.63

11.21

24.09
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