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PREFACE

This report is one of a series of four reports that summarize data taken
by Pacific Northwest Laboratory at the high-density network component of the
Oxidation and Scavenging Characteristics of April Rains (QSCAR) experiment in
April 1981. Four storm events were studied during the experiment, and a
separate report has been prepared for each event:

PNL-5152, Pt. 1. Event ]
PNL-5152, Pt. 2. Event 2
PNL-5152, Pt. 3. Event 3
PNL-5152, Pt. 4. Event 4

April 8-9, 1981
April 13, 1981
April 16-17, 1981
April 21-23, 1981

The (SCAR experiment was a cboperative project, and reports from other
participants are noted in the introduction.









SUMMARY

The OSCAR {Oxidation and Scavenging Characteristics of April Rains)
experiment, conducted during April 1981, was a cooperative field investigation
of wet removal in cyclonic storm systems. The high-density component of OSCAR
was tocated in northeast Indiana and included sequential precipitation chemis-
try measurements on a 100 by 100 km network, as well as airborne air chemistry
and cloud chemistry measurements, surface air chemistry measurements, and
supporting meteorological measurements,

Four separate storm events were studied during the experiment. This
report summarizes data taken by Pacific Northwest Laboratory (PNL) during the
third storm event, April 16-17. The report contains the high-density network
precipitation chemistry data, air chemistry and cloud chemistry data from the
PNL aircraft, and meteorological data for the event, including standard
National Weather Service products and radar and rawindsonde data from the
network.
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SECTION 1

INTRODUCTION

The Oxidation and Scavenging Characteristics of April Rains (OSCAR)
experiment, conducted during April 1981, was a cooperative field investigation
of wet removal by cyclonic storms. The design and operational aspects of the
experiment have been described in detail in an earlier report(l), and a hrief
summary is given below, This report is one of a series of four volumes that
present data collected at the high-density network during each of the four
OSCAR storm events, This particular report covers the April 16-17, 1981, storm
event,

The report is divided into three sections: meteorological data, precipi-
tation chemistry data, and aircraft data. It should be noted that the report
is limited in scope to data collected by Pacific Northwest Laboratory {PNL)
participants in the experiment. Other relevant data collected at the high
density network are being/have been reported elsewhere and include: Brookhaven
National Laboratory (BNL) surface air chemistry and aircraft data,(a) Argonne
National Laboratory {ANL) aerosol data,(e) and hydrogen-peroxide measurements
made by G. Kok.(3)

The primary design requirement for OSCAR was to characterize, in as much
detail as possible, the physicochemical and dynamical features of selected
cyctonic (or "frontal™) storm systems as they traversed the eastern portion of
the North American continent. The formal objectives of the study were:

& To assess spatial and temporal variability of precipitation chemistry
in cyclonic storm systems and to test the adequacy of existing net-
works to characterize this variability

e To provide a comprehensive, high-resolution data base for prognostic,
regional deposition model development

(a) Benkovitz, C. M. et al. Oxidation and Scavenging Characteristics of April
Rains Data Report. Report in preparation by Atmospheric Sciences Division
of Brookhaven National Laboratory, Upton, Long Island, New York for U.S,
Environmental Protection Agency.
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® To develop increased understanding of the transport, dynamical, and
physicochemical mechanisms that combine to make up the composite
wet-removal process, and to identify source areas responsible for
deposition at receptor sites.

The OSCAR field experiment was designed to maximize the attainment of
these goals, within the practical and financial limitations imposed. Two
complementary, sequentially operated precipitation chemistry networks formed
the foundation of the experiment. Spatial and temporal resolution were the
primary factors considered in network design. A nested high-density and
intermediate-density network design was chosen to allow both regional coverage
over the MAP3S/RAINE geographical region, and intensive measurements over a
limited area to resolve wet-removal mechanisms in cyclonic storms. The
networks are depicted schematically in Figures 1.1 and 1.2. The high-density
network consisted of 47 stations in a 110 by 110 km area in northeast
Indiana/northwest Ohio.

Additional measurements in support of the two networks characterized
surface and aloft air chemistry, cloud chemistry, and meteorological
variables. The April operational period for 0OSCAR was chosen so that most
precipitation would be rain rather than snow and the storm systems would still
be more cyclonic rather than convective in nature,
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SECTION 3

PRECIPITATION CHEMISTRY DATA

Precipitation samples for chemical analysis were collected at the 47 sites
of the OSCAR intensive network as shown in Figure 1.2, Each site was outfitted
with a standard weighing rain gauge and an automatic sequential bulk collector
{ASBC). Details on collector design and construction and of sampling and
handling procedures may be found in the overview report.(l) The ASBC consisted
of a 1000 cm2 funnel, tubing, and a box containing a manifold of nine collector
bottles, or stages. As precipitation occurred, the stages filled in sequence,
and, except for the last stage (which was allowed to overflow if necessary),
were sealed by hollow floating balls, The first eight stages each contained
67 mi of sample, or about 0.7 mm of precipitation. The ninth stage was much
larger {1130 m1), giving a total rainfall capacity of 16.7 mm. A}l sample
contact surfaces in the collector were polyethylene or polystyrene,

Since the ASBC funnels were not automatically exposed, the collectors were
deployed as close as possible to the predicted onset of precipitation so as to
minimize dry deposition. In the case of event 3, the prerainfall exposure time
averaged 3.6 hours, and was 11 to 12 hours at several sites.

Soon after the event, the collectors were returned to the central staging
area and the stages separated, identified, sealed, and stored at refrigerator
temperature. The samples were shipped by air freight to the PNL precipitation
chemistry laboratory for chemical analysis. The event 3 samples arrived at the
labaratory within a few days of the storm.

Complete location, rainfall, and chemical analysis results for each site
are listed in Appendix A. An examination of the chemical stability of the
samples during the period of analysis is presented in the data report for
event 4.(4) The following subsections describe the chemical and rainfall
resuits graphically and statistically.
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INDIVIDUAL SITE DATA

Figures 3,1 through 3.3 show, for all sites, concentrations of the major
ionic species [SO&', RY (from pH)}, NO3, NHE, ca*t*] and rainfall rate versus
stage number, Each figure shows results from sites in each north-south
"column" of sites (see Figure 1.2). The rainfall rates are stage averages,
using stage start and end times derived from the stage volumes and rain gauge
chart records.

Figure 3.4 show the rainfall rates plotted versus time (on April 16-17,
1981). The rainfall rates here are not stage averages as in Figure 3,2, but
are real-time rates determined from rain gauge chart records. Figure 3.4
iTlustrates the showery and spatially inhomogeneous rainfall rates for this
gvent, which were noted also in Section 2. Since a large portion of the rain
fell in a short time at many sites, there is considerably more error potential
in defining stage timing. Therefore, time plots for concentrations are not
presented, as they were for the other OSCAR events,

The assessment of the potential for dry deposition and scavenging of local
material affecting early stage concentrations is Tikewise difficuit, Concen-
trations of calcium are considerable in the first stages of most sites, which
suggests similar local effects as observed for events 1, 2, and 4.

SPATIALLY AVERAGED DATA

Figures 3,5 through 3.7 show volume-weighted concentrations for the
stages, averaged over all the active sites, These concentrations, C

ja
were calculated using
Ic,, v,
;41 i
Cj ol (3.1)
. J1
i
where 1 = site number
j = stage number
c:; = corresponding species concentrations

Ji
ji = stage rain volumes,
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The weighted averages, incidentally, are the same as the arithmetic averages
for all stages except the "last" stage (usually the ninth) since all the
volumes are the same,

Figures 3.8 through 3.10 show ratios of selected species for site-
composite stages. The ratios are generally constant with accumulated rain-
fall, In particular, the sulfur/nitrate does not increase with stage number,
suggesting different relative scavenging rates from those for the other
events), A potentially significant effect is the tendency for higher rainfall
rates in the later stages, a different pattern than was exhibited in events 1,
2 and 4,

Simple statistics for single stages and all stages combined are listed in
Table 3,1. The number of sites, N, is less than 47 for the single stage
statistics and less than 423 for the combined statistics because of missing
values for certain species {see Appendix A for reasons for missing values), and
because some sites had less than 9 stages of rainfall (see Figure 3.1). Listed
are minima, maxima, arithmetic means and standard deviations, and geometric
means and standard deviations for concentrations. Stages 3 through 8 are not
Tisted because the results for these stages follow the general trends shown by
the preceding figures, and the statistical varfability exhibited by stage 2.
Stage 1 and 9 statistics reflect the event beginning and ending situations, the
latter being influenced by the much larger stage volume and subsequently longer
time averaging, The stage 9 values have lower variances probably because of
the much larger averaging time resulting from the large stage volume and the
lower Tikelihood of dryfall contamination, The "ALL" row does not show this
feature because the treatment of all the sites includes all the stages, rather
than the composites of all the stages for each site,

Similar statistical calculations were performed on the event average
(volume-weighted mean of all stages} concentration data; the results of these
are listed in Table 3.2. Since some (or all) stage concentrations from certain
sites are missing for various reasons (see Appendix A}, those sites whose event
average for a species represents less than 80% of the total precipitation
collected at the sites were not included in the summary statistics. The
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TABLE 3.1. OSCAR High-Density Network Event 3 Statistics for Single Stages and
A1l Stages Combined, Units are: umho/cm for Conductivity; ueg/L
for HY, Anion Sum, and Cation Sum; umol/L for A1l Other Species.

Arithmetic Geometric
Species Stage N Min Max Mean ~ S,D. Mean S.D.

i 1 44  42.0  240.0 101.0 35.7 95,6 1.4
2 35  17.0  330.0  70.1 49,9  61.4 1.6

ALL 149 9.7  330.0  7i.6 41.9  61.7 1.7

NO3 1 44 18.0  160.0 85.7 31.3  79.8 1.5
2 35  15.0  305.0  61.9 47.5 52.7 1.7

ALL 149 8.5  305.0 63.8 39.1  53.7 1.8

c1- 1 44 9.3 45,0 22.7 10.3  20.5 1.6
2 35 0.3 99.0  17.5 16.7 12.4 2.5

ALL 149 0.3 99.0  17.6 13.4  13.3 2.2

Anion 1 46 0.0  676.0 297.1 119.9 295.2 1.4
Sum 2 35 55,6 1064.0 222.4 162.4 192,9 1.6
ALL 152 0.0 1064.0 220.9 134.9 193.3 1.8

Conductivity 1 40 27,0  140.0  57.3 23.3  53.4 1.4
2 33 14.0 77.0  45.2 16.1 42,3 1.5

ALL 134 9.5  140.0 47.4 22.6  42.5 1.6

Ht 1 44 0.3  199.5  71.8 55.5 37.6 5.2
2 34 22,9  154.9  77.1 33.4  70.0 1.6

ALL 144 0.3 239.9 74.8 45.3  56.2 2.8

NH 1 44  19.0  330.0  78.0 47.9 68.9 1.6
2 35 3.9 190.0  48.7 32.2 39.0 2.1

ALL 149 3.9  330.0 55.9 36.6  46.9 1.9

Na© 1 44 5.4 51.0 21.7 12.3 18.8 1.7
2 35 1.7 96.0 16.3 17.3  10.6 2.6

ALL 149 0.8 96.0  16.3 14.6 11.0 2.6

ca*t 1 41 10.0 57.0  31.2 10.1  29.6 1.4
2 35 3.7 62.0 16.4 11.2 13.9 1.8

ALL 139 1.1 62.0  18.0 13.0  13.4 2.3

Mgt 1 a1 5.8 47.0  17.5 8.9 15.6 1.6
2 35 1.3 39.0 9.1 7.4 7.2 1.9

ALL 140 0.4 47.0 9.7 8.7 6.4 2.7

Cation 1 43 0.0 501.3 253.3 94.4 255.0 1.3
Sum 2 34 51.6  323.9 183.6 68.1 170.2 1.5
ALL 141 0.0 501.3 196.2 98.2 177.6 1.7
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TABLE 3.2, OSCAR High-Density Network Event 3 Statistics for Site Event
Data. Chem Coverage is the Fraction of the Precipitation for
Which Chemistry Data for the Corresponding Species was Available;
Sites with Chem Coverage Less Than 0.8D were not Included in the
Statistics. N is the Number of Sites Used for Each Species,
Units are: mm for Precipitation, umho/cm for Conductivity; ueq/2
for HY, Anion Sum, and Cation Sum; wmol/f for Other Species.

Arithmetic Geometric Chem Coverage
Species N Min Max Mean S.D. Mean 5.0, Mean S.D.

Precip. 40 0.2 B.5 2.5 1.7 2.0 2.0

Conduc, 35 27.0 94.0 48.7 16.9 48.1 1.4 0.95 3.09

S04~ 39 42,0 158.6 76,0 25.8 77.4 1.5 0.99 0.06
NOE 39 33.7 155.0 69.3 26.9 68.8 1.5 0.99 0.06
c1” 39 7.3 52.7 18.9 10.7 17.3 1.7  0.99 0.06

Anion 40 B4.6 524.9 236.7 89.5 236.9 1.5 0.99 0.03
Sum

+

H 39 2.5 180.5  73.8 39,1  59.5 2.2 0.98  0.07
NHj, 39 19.0 147.1 57.7 267 55.8 1.6 0.99  0.06
Na® 39 5,0 57.4 18.0 13,1 15.5 1.9 0.99  0.06
ca™™ 38 6.8 49.2  21.6 9.8 20.1 1.6 0.97  0.07
Mg+ 38 3.3 40.4 11,9 7.6 105 1.8 0.98  0.07

Cation 39 91.3 435,5 210.9 71.6 204.0 1.4 0.98 0.04
sum

average fraction of the total precipitation represented by the averages for
each species is listed as "chem coverage,"

SCATTER PLOTS AND SPECIES CORRELATIONS

To demonstrate the relationships ameng species concentrations for indi-
vidual observations, scatter plots are shown for the major species in
Figures 3,11 through 3.14. Presented are plots for stage 1, stage 2, and all
stages combined from all sites. The regression relationships shown differ
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greatly between stages 1 and 2 (the regression 1ine is only plotted if r2 >
0.5), but for stages following stage 1, they are quite uniform, Figures 3.15
through 3,18 are plots of weighted average concentrations {cf. eq. 3.1) for
each stage including all sites. The stage numbers are shown as the data points
exhibiting the trend of the retationships with accumulated rainfall during the
event,

As with the other events, the scatter is quite large for stage 1 for the
species pairs that include H* and KH}. Stage 1 in these cases contributes most
of the outliers to the all-stage plots. Sulfate and nitrate, however, have
strong positive correlations for all stages, possibly reflecting their common
long-range sources. Moreover, the relationship between the two (i.e., the
slope of the regression line) is constant as the event progresses, as was seen
in the ratio Figure 3.10, The site-composite plots for the stages include
considerable smoothing of the variations over the sites, and demonstrate the
strong positive correlations among the major species that are normally observed
for muitiple events at one site,

SPATIAL OISTRIBUTIONS

In this subsection, the precipitation chemistry data for the April 16-17
storm are examined for spatial patterns in the concentration and deposition.
The location of the high-density network in northeastern Indiana was largely
chosen because of the absence of strong pollutant sources on or near the
network, with the hope that wet deposition would be relatively uniform across
the network. For the April 16-17 storm, the spatial distribution of the
precipitation chemistry shows high variability {the highest of all 4 0OSCAR
events). Much of this variability may be attributed to the light and highly
variable nature of the precipitation during the event, although variability in
air chemistry over the network must also have affected the precipitation

chemistry,

Figures 3,19 through 3,23 show the spatial distributions of total sulfur,
NO3, ut, NHZ’ and ca'’ concentrations over the network for the entire storm

event, The spatial distributions of event total deposition for the same five

species are shown in Figures 3.24 through 3.28. Some patterns are weakly
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apparent in the data. In the concentration figures, few if any of the higher
concentrations are found in the southern half of the network., The deposition
patterns reflect the total precipitation pattern somewhat (Figure 2.24), The
overall variability in all the patterns is substantial. The geometric standard
deviations for the major ions averages 1,7 (see Table 3.2).

Figures 3.29 through 3.33 shown the spatial distributions of the same five
jons in the first collector stage. The spatial distributions for the first
stage show less organization than the event totals, even though the overall
variability is somewhat lower for the first stage data than the event totals.

+

(Compare the stage 1 rows in Table 3,1 to Table 3.2. H" is an exception,)

Much of the variability in the precipitation chemistry can be attributed
to the high variability in the precipitation. Total precipitation amounts had
a geometric standard deviation of 2.0 over the network. Temporal variability
of the precipitation should also be considered. Examination of the individual
site precipitation data (Figure 3.4) shows that two main precipitation periods
occurred during the event: one at the start and one near the end, separated by
about 8 hours., Some of the sites were more influenced by the first period,
while some were more affected by the latter. A large number of air chemistry
measurements were made over the network shortly before the onset of
precipitation. These data (presented in Section 4) also show a high degree of
variability, and thus must also be considered as a cause of spatial variability

in the precipitation chemistry.

[Note: The contour Tines shown in Figures 3.24 through 3.38 were drawn by
a relatively unsophisticated contouring algorithm that utilized a simple 1/r3
weighting to interpolate between the sites. The contours have been presented
simply to display any dominant spatial patterns in the data (or the lack of
them}, and are not intended to be a rigorous analysis of the spatial distri-
butions of the data.]
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FIGURE 3.1. Sulfate and H' (from pH) Versus Stage Number.
a) - g) show Site Columns, North-South, as
Defined by Figure 1.2.
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APPENDIX A

DATA TABULATIONS

OSCAR intensive network site locations are shown in Figure 1.2 and
detailed in Table A.1l.

Complete precipitation chemistry and rainfall data for Event 3 are listed
in Table A.2. €Each page contains data from one of the 47 sites, The
collection efficiency is the total rainfall collected by the sequentia)
collector, divided by the total rainfail meésured by the accompanying weighing
rain gauge, For sites where the collector overflowed, and thus collection
efficiency was impossible to compute, "DVF" is printed. "START" is the day and
time of the start of filling of each stage, "DT" is the duration of each stage,
and "R-RATE" is the rainfall rate (stage volume/0T). "ION BAL" is the ion
balance check, given by

(Cation Sum - Anion Sum)/D.5(Cation Sum + Anion Sum)

(difference of ion totals divided by the mean). The AVG figures are volume-
weighted averages for all stages {equivalent to the event-average values),
calculated using Equation 3,1. Additional codes, generally following those
used by the MAP3S Precipitation Chemistry Network, are listed below.
< Less than detection limit (given)

NAP No analysis performed

ISA Insufficient sample for analysis

RPC Rejected--probable contamination

A.l



TABLE A.1., High-Density Precipitation Chemistry Site Positions

Site Site
_No. Latitude Longitude No. Latitude Longitude

i1 41,591 85.603 45 41.129 84.862
12 41.639 85,378 46 41.175 84.646
13 41.638 85.199 51 40.995 85.659
14 41.575 85.038 52 41,001 85.423
15 41.561 84.849 53 41,032 85.293
16 41,588 84.720 54 40.966 84.966
21 41.377 85.624 55 40.986 84.817
22 41.430 85.403 56 41,058 84,710
23 41.439 85.194 57 40,929 84.561
24 41,443 85.059 58 41.015 84.391
25 41.394 84.892 61 40,806 85.679
26 41,409 84.701 62 40.844 85.464
27 41.435 84.482 63 40.914 85.231
31 41.276 85.582 64 40.798 85.153
32 41.331 85.464 65 40,791 84.966
33 41,305 85.178 66 40,860 84.756
34 41,306 85.069 67 40.810 84 .521
35 41.251 84,859 71 40,663 85.693
36 41.309 84.564 72 40.665 85.466
37 41.338 84.431 73 40.665 85.303
41 41.175 85.645 74 40.668 85,092
42 41.136 85.489 75 40,665 84.858
43 41,143 85.152 76 40.644 84.628
44 41,198 85,019
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TARLE A,? 0OSCAR HIGH=DhENSITY NETWORK PRECIPITATION

AMD RAIMFALL DATA,

SITE 11

COLLECTION EFFICTIENCY = 0,94

STAGE START (GMT)
DAY HR
1 4e17 0,88
2 ae17 0,91
3 de1? 1.94
4 dui? 8.44
5 4=17 8.a8
b a=17 8,52
AVG
802 304
1 NAP  130,0
2 NAP 92,0
3 NAP  140,0
4 NAP 81,0
5 RPC RPC
6 NAP 21,6
AVE - 82,8
FREE H NH4
1 125.9 89,0
2 138,0 67,0
3 190,5 84,0
4 93,3 74,0
5 RPC RPC
6 26,9 21,0
AvVE 114,.9 67.0

DT
HR

0,03
1.02
6,50
0,04
0.04
0,04

N2

QDO DO O
De & & »
N OO NN MNY -

26,0
31.0
53,0
21,0

RPC

2.6
2b.7

CHFEMISTRY

UNITS ARE UMOL/L UNLESS NOTED

R=RATE

MM /HR

22.fh6
0.68
0.11
16,76
16,76
16.76
0.55

NO3

110.0
90,0
140,0
76,0
RPC
15.0
Rb,?

K

L= 1 IS =
Te =« & w
X =0 O & @ -

LAB PH

1,90
3.86
3,72
‘l.03

RPC
4.57
3.94

CL

30.0
33.0
50,0
20,0

RPC

3.9
2744

Ch

17,0
16,0
30,0
23,0

RPC

4.1
22,0

COND
UMHQO/CM

15,0
68,0
100,.0
51,0
RPC
it,0
61.0

PO4

<0,2
«<0,2
<0,.?
<0,2

RPC
«<0,2

MG

TN RAL

»0.13
0,08
o, 1?2
0,00
0,01
=0,07

AN §UM
HEQ/L

anon,
07,
aro,
258,

RPC

6.
299,

CAT SuM
UER/L

350,
283,
419,
258,

RPC

AL,
T4,



SITE 12
COLLECTION EFFICIENCY
STAGE START {GMT)

DAY HR
1 4=17 0.50
) 4aly 1:156
S det? 1.89
4 del? 1,93
AVG

C{ekd sS04
1 MAP 130,.0
2 NAP 65,0
2 NAP 140,0
4 NAP {e0,.0
AVE e 113,56
FREE H NHY
1 190,95 92,0
2 109,86 6,0
X 239.,9 89,0
4 182,0 ag.o
AVG 1A0 .S 78,5

= 0,93

0T
HR

0.65
078
2.00
5,02

N2

o R 3 P e |
« w b 8 @
LY A SRV L V]

36,0
19.0
53-0
34,0
35.5

HNTTS ARE UMOL /L

R=RATE

MM /HR

t.10
0,97
0.35
0,13
N,33

NO3

110,90
60,0
1un, 0
120,90
107.2

K

o= Y o
s » & 5
b= i - VRV R

CANTINUED,

LAB PH

3.72
3.96
T.62
3.74
3.74

cL

35,0
19,0
52,0
32.0
34,6

Ca

23.0
10,0
20,0
22,0
18.7

coND
UMHN/CM

94,0
51,0
120,0
91,0
"9 ,0

POY

«0,?
<0 _ 2
«0.,p2
<0,2

MG

il
- e Il - I ¥
. s o & w
W o P o

IINLESS NOTFD

TON PAL

0,04
=0 _01
=0,.0h
=0,06
wf) N d

AN SHM
HER/L

40s,
2h9,
arz,
142,
369,

CAT SUuUM
HEQ/ZL

Ian,
207,
ade,
368,
352.



ST1TE 13

TARLE &,.°2.

COLLECTION EFFICIENCY = 0,88

.

STAGE START (GMT)
DAY HR

1 4=17 0,92

' 2 4=17 1,91

3 4wl a.81

4 qe=17 9,03

. ] Gel? 9,07
AVG

s0e 304

1 0.1 110,90

2 0,2 97,0

L <f,2 58,0

q 0,1 2a,n

5 NAP 21,0

AVG 0,1 76,5

FREE H NH &

1 162,2 g8o,n

2 154,9 72.0

3 125,9 TRA.O

4 19,8 24,0

5 0,2 22,0

AVG 110.9 3.0

DT
HR

0.99
6,90
0,22
0,04
0,02

NO2

- & & & 51 =B
L v e

(== R B e Je- |

31,0
33,0
2b,.0
1.9
2eb
et.2

CONTINUED,

UNITS ARE
ReRATE L&B PH
MM /MR

0,76 3.79

Oiil 3.81

3.34 3.90
18.26 4,40
18,26 4,52

0,41 3.96

NO3 cL.

qaln 31.0

03-0 30.0

98,0 25,0

23,0 S.2

16,0 3.6

K CA
3.2 20,0
3.“ 15.0
2.3 21.0

«(,4 5.0

0,4 3,3

2.0 14,0

COND
UMHQO/CM

80,0
TU4.0
72.0
22,0

154
42,0

Pha

<, 2
“0-3
<N,2
«d,2
<0,2

MG

N O = o~
. s & s @

[+ - T R R B RV |

JMOL/L UNLESS NOTED

ION B&L

=0,05
0,03
={1.09
(0,05

0,02
=0,05

AN SUM
UER/L

X409,
317.
31e,
agq,
42,
245,

CAT SUM
LIER/L

333,
307,
292,
A1,
63,
£33,



SITE 14

TARLE a,2,

COLLECTION EFFICIENCY = 0,.Ba

STAGE

N E e I ALR Y-

< P LY e

START {GMT)

DAY

4el?
4=17
4=17
4=17
ile}7
4=17

sSoe

NAP
NAP
NAP
NAP
NAP
NAP

FREE H

89,1
134,0
199.5
112,2

60,3

575
116.9

HR

0,75
1,85
S5.01
8.686
9.42
9,47

S04

81.0
80,0
140,0
78,0
45,0
42,0
82,8

NH 4

60,0
77.0
100,0
63,0
43,0
uolo
67.3

DT
HR

1,10
3.16
3.66
0.76
0,05
0,01

NO2

NAP
97.0
NAP
NAP
NAP
NAP
97,0

NA

18,0
37.0
at.0
14,0
bol
5.7
el. 4

COMTINUED,

UNITS ARE UMOL /L Y“MLESS NOTEND

R=RATE

MM /KR

0.71
0,25
0.21
1,03

15,24

15,24
0,47

NO3

68,0
35.0
130,0
65,0
38,0
35.0
65,7

K

A A
a1 IRV I LY R T
e n » 8 ¢ ® @

[ R =TI L Nl

LAR PH

4,05
3,86
3.70
3.95
d,22
4,24
3,93

cL

19.0
“«N,b
46,0
18,0

A.2

T.2
17.7

Ca

23,0
11.0
25,0
16.0

&,0

154
1heb

COMD
UMHO/CM

5540
75,0
110,.0
62,0
33.0

134
67 .0

PO4

0,2

154
<0,2
0.2
<0,2
«<0,2

MG

TON HAL

0, N4

0,00
0,08
0,02
«0,05

.0,04

AN SUM
HERQ/sL

eu9,
2972,
456,
239,
136,
126,
2h8,

CAT SUM
HEQ /L

24an,
292,
423,
34,
130,

I54
e6l,



TARLE &A,2,

SITE 15
COLLECTION EFFICTENCY
STAGE START (GMT)
DAY HR
H =17 0.3u
2 4mi7 0,90
3 Jel? 4,45
AVG
sn2 804
1 NAP 12,0
2 MOE MOE
3 MOE MOE
AVEG . 12,0
FREE W NHY
1 249 36,0
2 MOE MOE
3 MOE MOE
AVG 2.9 6.0

= 0,39

|
HR

0.56
MOE
MOE

Nn2

NAP
MOE
MOE

M A

15,0
MOE
MOE

15.0

CONTINUED,

UNITS ARE UMOL/L UNLESS NOTED

ReRATE

MM /HR

3.03
MOE
MOE

NOT

72.0
MOE
MNE

T2.0

K

1,9
MOE
MNE
1.9

LLAB PH

S.61
MOE
MOE

S.61

cL

16,0
MOF
MNE

16,0

Ca

ao,0
MOE
MOE
40,0

COND
UMHNACM

27.0
MOE
MOE

27.0

PNY

<0,.,2
MOE
MDE

MG

17,0
MNE
MOE

17,0

I0M BAL

-N,31

=-0,31

AN SiIM
HERZL

232,
MOFE
MOE

232,

CAT SuM
HEQ/L

169,
MOE
MOE

169.



SITE 16

TABLE A,2,

COLLECTION EFFICIENCY = 0,42

STAGE

< R MY - < N .

< B Y-

START {(GMT)Y

Bay

4=17
4et?
Gm1?
umy?

s0e

<0,2
<0,2
<0,2

NAP

FREE H

77.6
bd.6
51.3
72,4
65.9

HR

0,77
1,13
1.18
9,56

S04

57,0
35.0
31,0
49,0
42,4

NHa

33.0
23,0
27,0
37.0
29.3

DT
HR

0.36
0,05
8,38
0,32

NO2

NAP
NAP
NAP
NAP

NA

B R s
N N - T - B ]

A=A

CANTINUED,

tINITS ARE UMOL/L UNLESS NOTED

ReRATE

MM/HR

4,36
30,48
0,19
1.05
D.62

NOS

52.0
34,0
30,0
49,0
a0.4

K

R e Y
W B = ~d

LAR PH

4,11
q.1¢%
4,29
4,16
4,18

CcL

13,0
12.0
14,0
19,0
14,0

~ U~ un
~N oD

COMD
UMHO/CM

43,0
32,0
26,0
38,0
34,4

PO4

<},2
<0, 2
«(,?
«0,¢2

MG

[ VR V)
- » o= = #
- 0 0 0

TON RAAL

«0,07

0.00
«0,09
~0,16
0,07

AN SUM
UeEn/L

179,
116.
1046,
i66,
139,

CAT SUM
HEQ/L

168,
116,

97,
1“2.
129.



SITE 21

COLLECTION EFFICIENCY = 0,UQ

TABLE A,2,

3TAGE START (GMT)
DAY HR
1 d=1k e3.26
e a-16 23.69
3 4até 23,87
AVG
802 3ng
1 0,1 145,0
e 0,1 61,0
3 0.2 58,0
AYG 0.1 99,5
FREE H NH 4
1 199,5 7.0
2 91,2 35,0
3 154 42,0
AVG 145,4 45,7

oT R=RATE
HR MM /HR
0,43 3.79
0,18 9.17
0,58 0,47
a.qq
ND2 NOX

NAP 104,0

MAP 52,0
NAP 59.0
LY 14,7
NA& K

18,0 2.5
12,0 t,1!
21,0 «<0,d
15,5 1.6

CONTINIED,

LAR PH

3,70
4,04

184
3,84

cL

29,0
17.0
21.0
22,8

ca

e3.0
9.0
154
16,0

COND
UMHO/CM

100,0
48,0
I34A
74,0

POA

<0,2
<), 2
0,2

MG

[+ JBNC B N -]
a Ukre =
F o Y]

INITS ARE UMOL/L UNLESS NOTED

10N BaL

=0.21
0,14

'0.17

AN SUM
UER/L

419,
191,
195,
297,

CaT SUM
LER/L

339,
1686,

I34
253,



SITE 22

TABLE &A,2,

COLLECTION EFFICIENCY

STAGE START (GMT)
DAY HR
1 a=16 23,42
2 Ge1s 23,85
3 sels 23,87
4 4'17 0.09
AVE
s02 804
1 NAP  120,0
2 NAP 64,0
X NAP 5A.0
4 NAP 63,0
AVG .- 7R.4
FREE H NH @
1 162.2 66,0
2 87 .1 38,0
3 91,2 38,0
4 95,5 5y.0
AVG 11,2 67,8

= 0.948

nT
MR

0.22
.22
0,22
0,10

NOe

NAP
NAP
NAP
NAP

et

- .
W = DD
" o & = &
DO DD

R=RATE

M

t

CNNTINLED,

UMITS ARE UMOL/L UNLESS NNTED

M/HR

3.048
3,04
3.04
3,04
3.04

NO3

10.0
56,0
56,0
67.0
73.1

LAR PH

3.79
4,06
4,00
4,02
3,95

cL

29,0
22.0
ia,o0
24,0
23,1

CA

24,0
10,0
6.8
I34
13.6

COND
UMHQ/CM

89,0
47,0
47,0
53.0
60,0

PO4

<f,e
«<0,2
<0,2
<N _ 2

MG

10N RAL

0,18
wfl 24
~0.17

0,19

AN SHIM
HEA/ZL

179,
206.
190,
217.
253,

CaT SUV
UEA/L

317,
i62.
160,

ISA
213,



TABLF A,?, CONTINUED,

SITE 2%
COLLECTINN EFFICTIENCY = 1.02 IUNTTS ARE UMDL /L UMLESS NOTED
STAGRE START (GMT)Y DT R=RATE L AB PH COND 10N BAL
nay HR HR MM /HR UMHD /M
1 imi b 23,76 0.21 3.09 4,28 48,0 0,21
2 4ot 23.07 0.10 6,86 4,07 49,0 =0,16
3 a7 0,07 0,07 9,27 4,37 2640 0,08
4 4=l? 0,14 0,07 9,27 4,20 a0 =0,03
5 4=17 0.21 0,07 9,27 4,19 35.0 0,03
& 4=17 0.28 0,07 9,upk 4,06 48,0 0,01
7 4«17 0.35 0.08 11,038 4,13 41,0 D.17
A de17 0,41 N.02 11,03 4,20 15,10 el
AVG T.20 4,18 29,9 0,04
802 S04 ND 2 ND3 cL POA AN SUum
HEQ/L
1 0.1 91,0 NAP 92,0 30.0 <0,2 3na,
2 NAP 45,0 NAP 70,0 22,0 «0,2 222.
3 <0,2 51.0 NAP 37,0 14,0 «0N,2 109,
4 NAP 38,0 NAP 40,0 14,0 <0,2 130,
5 "NAP 3%, 0 NAP 17.0 15,0 «<0,.2 122.
[ NAP 53,0 NAP 56,0 £e.0 0,2 taa,
7 0.t 39.0 NAP 43,0 17,0 0,2 1318,
A NAP Ia,0 NAP 7.0 - 3X5,0 <}, 2 144,
AVEG 0,1 49,5 LT 52.2 19,9 - 171,
FREE H MM 4 NA K ca MG CAT SUiM
UEBR/L
{ 52.% 2.0 38,0 £.0 in,0 18,0 246k,
2 8%,1 44,0 19,0 1.1 13.0 T 189,
3 az2,7 25,0 7.9 <1.0 T.7 4.8 101,
4 63,1 34,0 12.0 «1,0 5.8 2.8 126,
S 64,6 4.0 11.0 <1,0 5.5k 2.7 1°h,
& 87.1 58,0 19,0 <«2,0 6,8 3.7 185,
7 Td,1 51,0 1R, 0 <P ,0 b.h 3.5 13,
8 63,1 azx,o 16,0 <30 154 154 I5A
AVEG 46,8 44,0 16.7 1.9 10.8 6.1 162,

A=ty



TABLE A,2, CONTINIIED,

SITE 2a
COLLECTINON EFFICIENCY = 0 _94 INTTS ARE UMOL/L UNLESS NQTED
STAGE START {GMT) oT R=RATE LAR PH COND  IOM RAL
DAY HR HR MM /HR UMK /CM

1 et b 23,96 0.28 2.95 3,99 T4a,0 -0,11

2 w17 0,24 H,08 B U7 4,20 41,0 -0,09

k1 =17 0.32 0,18 4,72 4,10 44,0 0,04

| 4at7 0,47 0,08 9,17 3.54 63,0 0,06

5 4wl? 0,54 0,04 9,17 I.A3 154 0,09
AVG S.07 4,01 95.5 0,06
sne 804 MO 2 NS cL Py AM SUM

HER/L

1 NAP 100.0 0,1 130,0 41,0 ), 2 371.

2 NAP 52.0 0.1 7.0 23.0 <0,2 194,

. NAP 54,0 <, 1 b2.0 23.0 <n,? 193,

4 NAP 73,0 <0,1 9n,0 31,0 <N, 2 267,

S NAP 76,0 <0.1 95,0 34,0 <0,2 2a1,

AYG LL 10,4 0,0 aa.1 30,0 - 259,
FREE H NH Y MA K CaA MG CAT SUM

HER/L

1 112.2 a3,.0 41,0 4,9 28,0 19,0 333,

2 63,1 51.0 5.0 n,8 11,0 7.7 177,

3 79,4 55,0 25,0 0.9 8,a 4.4 186,

4 14,8 70,0 24,0 1.1 8.5 5.7 252.

5 147 .9 4.0 45,0 1.0 G.7 6.3 3n7,

AVE 98,4 66,5 35,0 1.8 13,5 B840 245,



TARLF a2, CONMTINUER,
SITF 25

COLLECTION EFFICIENCY = 2 (NN RAINGALGE DATA)
UNITS ARE UMOL/L UNLFSS NOTEP

STAGE START (GMT) Dy R=RATE LAB PH COND ION RAL
DAY MR HR MM/HR UMMD/CM
1 MOE MOE MOE MOE 154 IS4 -
AVeEG -. we am aw
$02 S04 NO2 NO'S cL P04 AN SUM
UEG/L
1 ISA IS4 ISA 134 184 TSA T34
FREE M NM 4 NA K CA M3 CAT SUM
HEQ/L
1 1A ISa ISa 134 I5A I54 I84



TARBLE 4,2, CONTINUED,

SITE 26
COLLECTION EFFICIENMCY = 1,08 UNTTS ARE UMOL /L UNLESS MNTED
STAGE START (GMT) DT R=-RATE LaAA PH COND  TION RBRAL
DAY HR HR MM/HR UMHD/CM
1 4=17 0.00 0.29 231 3.90 34,0 0,00
e Udeotl? 0.29 0.15 0,75 134 134 -
AVEG 1,78 3.90 34,0 0,00
802 5a4 NO2 NOS cL PO4 AN SuM
HERQ /L
t NAP 130,0 MNAP 130,0 45,0 «0,2 435,
-] NAP 330,0 MAP 305,0 59,0 <0,2 fokd,
AVG - 158,68 bl 155,0 S2,.,7 - 525,
FREE H NH 4 NA K CA MG CAY 3Syum
UER/L
1 125.9 140,0 51,0 8.4 32,0 23.0 u3s,
= T84 190,0 96,0 15,0 b2 ,0 39,0 I54
AVG 125.9 147 ,1 57.u 9.5 36,3 25.3 415,

A=14d



SITE 27

TARLF A,2,

COLLECTION EFFICIENCY

STAGE

< B < Bl Y-

»n

< g -

START (GMT)

DAY

a=17
417
4e17
a=17

302

NAP
Nap
NAP
NAP

FREE H

123,0
81,3
128,8
IS4
111.0

HR

0,42
0,46
9.77
9,83

S04

110,0
65,0
100.90
55,0
90.1

NHY

75,0
67,0
86,0
26,0
731.8

= 1,23

oT
HR

0.04
9,30
0.06
0,01

NO2

NAP
NAP
NAP
NAP

NA

32,0
35,0
36,0
16,0
33.5

CONTINUED,

UMTTS ARE UMOL/L UNLESS MOTED

R=RATE

MM /HR

15,00
n,07
11,25
11.25
0.22

NO3

106,0
7.0
110,0
53.0
93.8

K

&= ENWNE
LI T T T
[ TR Y |

LAR PH

3,91
4,09
3,89

184
3,95

CL

30,0
29,0
35,0
17.0
30.7

CA

31,0
16,0
27.0

IS4
fd.7

conn
UMHO/EM

8q,0
S52.0
80.0

IS5A
70,7

PO4

«0,2
<, 2
<0,2
«0,2

-

MG

18.0
10,0
12,0
13,0
13,3

ION BAL

=0,05
n,01
0,03

-0,02

AN SUM
HER/L

350.
236,
x45,
1RG0,
305,

CAT 3UM
UER/L

333,
239,
334,

IS4
302,



SITE %%

TABLE a,P.

COLLECTINN EFFICIEMCY

STAGE

AVG

AVE

AVG

START (GMT)

DAY

tlelp

802

NAP

FREE H

131,.8
131.8

HR

¢3.18

S04
150.0
150,00

NHY

130,0
130.0

1.14

oY
HR

NAP

N4

CONTINUER,

UMITS ARE UMOL/L UNLFSS NOTED

R=RATE

MM /HE

« 49

oo
.

LAR PH

3.43
3.88

CL
41,0
41,0

CA

IS4

COND  ION BAL
UMHO/CM

184 -

PO4 AM SUM

UER/L
<0,2 ary,
~w ari,
MG CAT SUM
UER/L
154 184



SITE 32

TABLFE A,2, CONTINUEDR,

COLLECTION EFFICIENCY

STAGE

AVG

AVG

START (GMT)

oAY

4=16
4=17

302

NAP
154

FREE M
40,7

ISA
40,7

HR
23,77
P B

S04

1t10.0
ISA
110,0

NH4
110,0

154
11¢,0

1,40

DY
HR

0,34
N.03%

MO 2

NAP
154

NA
51.0

154
S1.0

UNITS ARE UMOL/L UMLESS NOTED

R=RATE LAR PH cCoMD  IDN RAL

MM /HR UMHO/CM
1.93 4,39 59,0 »0,10
1,93 154 154 -
1.93 4,39 59,0 0,10
NO3 cL PO4 AN SUM
UER/L
120.0 41,0 <G, 381,
134 134 154 IS4
120,0 41,0 - 381,
K CA MG CAT SuM™
HER/ZL
6,3 43,0 26,0 346,
T34 I34 I384 184
6.3 43,0 2h,0 346,

A=17



TABLF A,2, CONTIMUED,
SITE 33

COLLECTION EFFICIENCY = ? (NO RAINGALUGE DATA)
UNITS ARE UMOL/L UNLESS NMOTED

STAGE START (GMT) nT R=RATE LAR PH COND  TON BAL
DAY HR HR MM /R UMHO/CM
1 MOE MOE MOE MOE 4,98 60,0 "
AVG - 4,98 60,0 -
s0e S04 ND2 NDX cL PO4 AN SUM
UER/L
t NAP 10,0 NAP 16n,0 45,0 <0,? ans,
AVG - 140,0 - 160,0 45,0 - 485,
FREE H NH4 NA K Ch M CAT Sum
UFA/L
1 10,5 32,0 45,0 5.% T84 15A T5A
AVG 10,5 92,0 45,0 5.3 - - -

Aeld



TARLE A,2., CONTINUED,

! STTE 34
CEOLLECTION EFFICIEMCY = 0,48 UNITS ARE UMOL/L UNLESS MNTED
‘ STAGE START (GMT) DY R=RATE LAB PH COND ION BRAL
DAY HR HR MM / HR UMHO/CM

t 4eig 23,47 T.36 0.11 184 134 .00

' AVG 0,11 . - 0,00
302 504 NOg NO3 EL PO4 AM SUM
UEQ /L

1 154 134 184 154 134 I15A 0.

AVEG -m- - -m - - aw -

FREE H NHY NA K cCaA MG CAT SuM

JER/L

1 154 184 IS4 134 I8A ISA 0.

"



SITE 135

TABLE 4,2,

COLLECTION EFFICTENCY = 1,05

STAGE START (GMT)
DAY HR
1 d=16 23,25
2 4=16 23,37
3 de1pb 23,50
AVG
802 sa4
1 NaP 83,0
2 NAP 72.0
3 NAP 97,0
AVG - CYI)
FREE H NHG
1 28,2 68,0
2 58,9 61,0
3 as,90 0.0
AVE 45,3 £6,3

hT
HR

0,12
0,12
9.56

NOP

NAP
MNAPR
NaP

- -

NA

17,0
23.0
39,0
26,3

ReRATE

CAOMTINUED,

UNITS &4RE UMOL/L UMLESS NOTED

MM /HR

1

5,32
S.33
0,07
0,20

ND3X
R7,.0
A4, 0
20,0
97.0

K

A
L LY
. 4
= uh o d@

LAB PH

4,55
4,23
4,31
4,34

cL

24.9
10,0
41.0
3.7

oy }

35,0
22.0
33,0
30,0

COMD
UUMHO/CM

43,0
48,0
5740
49,3

POY

<0.2
<{,2
«<0,2

MG

26,0
18,0
30,0
24,7

INM BAL

-0,1%
-0-15
0,21
-0.17

AN SUM
UER/L

277,
258,
3155,
297,

CaT SUM
UeEQ/L

2134,
223,
286,
249,



TABLFE 4,2, CONTINUED,

SITE 36
COLLECTION EFFICIENCY = 0,91 UNITS ARE UMOL/L UNLESS NOTED
STAGE START (GMT) oY R=RATE LAB PH  COND TON BAL
DAY HR HR MM /HR UMHO/CM

1 4=16 23,58 0,12 5.85 4,23 50,06 =0,24

2 4=16 23,71 0,28 2,55 4,05 S1,0 =~0,08

3 4e16 23,99 9,72 n.07 4,0t 71,0 0,17

4 4=17 9,71 0,04 17,56 4,26 38,0  =0,06

5 4+17 9,75 0.71% 0,41 4,32 31,0  =0,05

AVG 0,29 4,14 50,5 ~0,13
sne sna ND2 NG CL P04 AN SliM
VER/L

1 NAP  110,0 0.2 73.0 21,0 <0,2 314,

2 NAP 64,0 0.1 A2.0 23,0 <0,2 21,

3 NAP  110,0 0,1 130,0 a0,0 <0,2 380,

a NAP 59,0 0.3 53,0 14,0 <0,2 185,

5 NAP 44,0 0.3 38,0 8,9 <0,.2 135,

AVG - 81,9 0,2 75.6 23.1 - 2h3.
FREE H NH U N A K ca MG CAT SuUM

UEQ/L

1 58.9 53,0 16,0 9.5 44,0 11,0 247,

2 83,1 48,0 19,0 1.9 15,0 4,6 197,

3 97.7 B7.0 46,0 3,7 32,0 15,0 328,

a 55,0 5540 14,0 1.5 18,0 6.2 174,

S 47.9 a4.,0 7.1 0.9 11.0 3.5 129,

AVE T2.6 59,2 22,2 3,8 25,7 8,7 227.

Aw21



TABLE A.2, CONTINUED,

SITE 37
COLLECTION EFFICIENCY = 0,96 UNITS ARE UMOL/L UNLESS NOTED
STAGE 3TARY (GMT) 0T R=RATE LaAf PH COND INN BAL
nay HR HR MM/HR UMHO/ZCM

1 d=16 23,43 0,19 3,66 3.943 I5A «f,14

2 4u1? 0.02 0,19 3.66 4,04 a5,0 0,00

3 a=17 0,21 9,72 0,07 3,92 60,0 =0,01

8 4=17 9,93 0,71¢ 0,77 3.87 77.0 =0,09
AVG .24 31.94 59.4 =~0,06
802 S04 NO2 NO3 cL POu AN SUM
HFER/sL

1 NAP 120,0 0.1 90,0 20,0 <0,.2 350,

2 0,2 55,0 0.1 45,0 14,0 <0,2 149,

3 0.1 62,0 0.1 78,0 29.0 <0,2 231,

4 0,1 1t0,.0 0.1 110.0 31,0 <0.2 161,

AVG 0.1 85,4 0.1 79,1 23,1 - 273,
FREE H NH4 Na K Ca MG CAT SUM

UER/L

1 114,.8 81,0 19,0 2,5 28,0 13,9 299,

2 91.2 39.0 9.6 2.l 9.4 3.7 164,

3 i20,2 SB.0 27,0 0.8 T.2 4,2 229,

q 134,9 89,0 33,0 4,2 23,0 12,0 331,

AVEG 114,2 65,5 21.5 2.4 16.6 8,0 253,



TARLF A,P, CONTINUFO,
SITE 41

COLLECTION EFFICTENCY = ? (ND RAINGAUGE DATA)
UNITS ARE UMOL/L UNLESS NGOTEN

STAGE START (GMT) 0y R«RATF LAR PH COND 1N BAL
DAT MR MR MM/ HR LIMHO /M
1 MOE MOE MOF MDE 31,70 140,0 -
AVG .o .70 140,90 .o
sSo2 S04 NO 2 NO3 cL P04 AN SUM
iJEQ/L
1 NAP 240,0 NAP 160,90 16,0 <{,2 &T6,
AVG == 40,0 - 160,0 26,0 - ATk,
FREE H MH Y M A K cCa MG CAT SUM
HER/L
1 199,5 t20,0 28,0 9.8 154 154 TS5A
AVG 199,5 120,0 28,0 9,8 D - wn



TARLE A,2, COANTINLED,

SITE 42
COLLECTION EFFTICTENCY = 0,91 UNTITS ARE UMOL/L UNLFSS NOTED
STAGE START (GMT) DT R=RATE LAB PH COND  INN RAL
DAY HR HR MM/HR UMHN/CM
! d=16 22.51 LY 1.09 4,07 53,0 ~0,08
e 416 23,17 9.29 0,08 3,92 77.0 -0,0%5
AVG 0,15 3,99 65,0 0,07
3802 $ny NOD2 ND3 cL PO4 AN SUM
VER~/L
1 NAP T2.0 134 14,0 2.0 «0,2 cdn,
2 NAP 110,90 NAP 94,40 78,0 «0,2 342,
AVG - 91.0 - a4y, 25.0 - £91,
FREE H NHa NA K ca MG CAT SUM™
NER/L
1 A5,1 55,0 15,0 2l 23,0 9.2 222,
e 120,2 88,0 28,0 3.7 27.0 15.0 324,
AVG 102,7 71,5 21,95 249 25,40 12,1 ers.



TARLE &,2, CONYINUED,

SITE a3
COLLECTION EFFICIENMCY = 0,61 {UNITS ARE UMOL/L UNLFESS NOTED
STAGE 8TART (GMT) DT R=RATE LABR PH COND TION BAL
DAY HR MR MM /HR UMHO/CM
1 4w17 2,11 N.65 1.89 4,43 30.0 -0,14
AVG 1.69 4,43 30,0 =0, ,14
s0¢ S04 NO2 NO3 CL PO4 AM Siim
HER/L
1 NAP 53,0 NAP 53,0 9,6 <0,2 169,
AVG -w 53,0 .= 53,0 9.6 - 169,
FREE H NHY Ma K Ca MG CAT SUM
UEQ/L
1 37.2 19,0 7.5 0.6 28,0 13,0 146,
AVG 37.2 19,0 Te5 ) 28,0 13.0 146,



TARLE A_,2, CONTINUED,

SITE 44
COLLLECTION EFFICIENCY = 0,87 1INTTYS ARE UMOL /L UNLESS MOTED
STAGE START (6GMT) Dt R=RATE (LAA PH COND  TON RAL
DAY MR HR MM /HR UMHD /CM
1 G=16 22.81 10,24 0,07 1S4 154 H,00
AVG n.07 - - 6,00
s02 504 ND2 NO3 CL PDY AN SUM
UER/L
1 134 154 134 154 154 1S5A 0.
AVG - - - e - - -
FREE H NH & N A K CA MG CAT 3uM
UER/L
1 154 1S4 154 1SA 13A 134 o,

ﬁ.VG - - - - - - . - -



TABLE A,2, CONTINUED,

SITE 4§
COLLECTION EFFICTENCY = 1.27 UMITS ARE UMOL/L UNLESS NOTED
STAGE START (GMT}Y or R=RATE LAR PH COND  ION BAL
DAY HR HR MM/HR HMHO/CM
{ 4mip 23,00 9,66 0,07 6,44 44,0 0,01
2 Uwi? 8,66 Q0,48 0,52 4,42 IS4 0,10
AVG 0,09 4,97 44,0 =0,02
502 sSNa ND2 NO X CL PO AM SiIM
VEG/L
1 0,2 92,0 NAP B3.0 22,0 <H.2 289,
2 NAP a8g,n NAP 49,0 14,0 «0,2 24%,
AVG 0,2 aA8,7 -w 79,2 19,8 - 216,
FREE H NHY NA g CA MG CAT SUM
UERZL
1 . N.,4 85,0 19.0 1.6 55,0 ar.n 292,
2 34,0 49,0 15,0 3.5 34,0 23,0 220, -
AVG 10,7 60,6 17.9 3.5 49,2 an,dq 2r2.



TagiE A,2, CONTTNUEN,
SITE 46

COLLECTION EFFICTENCY = ? (N0 RATNGAUGE DATA)
UNTTS ARE UMOL/L UNLESS NOTEN

3TAGE START (GMT) 0T R«RATE LAR PH COND TION BAL
DAY HR HR MM/HR UMHO/CM
1 MOE MQE MOF MQE 4,44 I34A - ,32
AVS -w 4,44 o -0,32
s02 504 ND2 NO3 cL PO4 AN UM
UER/L
1 NAP 160,.0 NAP 140,0 3t,0 <0,2 491,
AVEG - 160,0 == 140,0 31.0 - 491,
FREE H NH4 NA K CA MG CAT SUM
HEA/L
AyYG 36,3 110,90 28,0 3.7 55.0 33,0 354,

A=2R



TARLFE &,2, CONTINUED,
‘ SITE Si
COLLECTION EFFICIEMCY = 0,88 UNMTITS ARE UMOL /L UNLESS MOTED
* STAGE START (GMT) DT R=RATE L AR PH COND 10M RAL
DAY KR HR MM/ HR UMHD /CM

, { Get? 8.36 0,16 4,57 5.99 06,0 -0,3%
2 asy7 8,52 0,52 1,484 4,44 22,0 0,24

3 Uwl? 9,04 0.1% S.12 4,38 2240 -0,07

AVG 2.71 4,58 30,0 0,22
sD2 804 NO2 NO3 cL PNY AN SUM
HER /L

t NAP 130,0 NAP 120,0 25.0 <0,2 4ns,

2 NAP 39,0 NAP 26,0 4,1 <0,2 108,

3 NAP 29,0 NAP 18,0 4.4 <h,2 RO,

AVG - 66,0 - 54,7 11,2 - tan,
FREE K NH 4 NA K cA MG CAT SUM

YER/L

| 1.0 67,0 17.0 3,3 57,0 41,0 284,

2 36,3 b,.6 2.0 0,0 12,0 8,0 AS.

3 a7 8,5 1.6 <0, 4 7.1 4,6 7%.

AVG 26,3 27.4 6.9 1.2 25,4 17,9 148,

Aw29



TARLE A,2, CONMTTNUEDR,

8ITE 52
COLLECTIOM EFFICIENCY = {,04 UNITS ARE UMOL/L UNLESS NOTED
STAGE START (GMT) Nt ReRATE AR PH COND IDN BAL
DAY HR HR MM/ HR UMHO/CM

1 d=t7 7T.73 D.21 3.17 4,21 50,0 =0,14

2 4=17 7.9“ 0.62 loob u'lo 38.0 "0'.05

3 4=17 R.57 0,08 1,59 154 I5A .-
AVG 1,59 4,15 44,0 =0,10
30¢2 304 NO2 NDZ cL PNY AN SUM
LHHER/L

1 <0,¢ 94,0 NAP 74,0 12,0 <0, 274,

) <n,2 44,0 NAP 32,0 6ol <0.2 126,

3 NAP 45,0 NAP 33,0 10,0 0.2 13%.
AVG - 67.0 - 51,3 9,% - 195,
FREE H NHY NA K ci MG CAT SuMm

HER/L

1 61,7 58,0 12,0 4.6 36,0 15,9 238,

2 79,4 14,0 2ol 0.6 8.1 3.7 teo.

3 18a 25,0 4,3 0.8 154 154 18a
AVG 70,5 35,14 7.0 2.5 22,0 9,4 179,

A=30



TABLE aA.2, CONTINUEOD,

SITE 5%
COLLECTINN EFFICIENCY = 0,76 UNITS ARE UMNL /L UNLESS NOTED
" STAGE START (GMT) DT R=RATE AR PH COND  TION BAL
DAY HR MR MM/HR LiMHD /CM

. 1 llelh - 9,37 N,09 4,59 8.0 0,08

2 4e{7 8,17 0,64 1.19 4,23% ca,n =12

AVG 0.16 4,38 3.3 =) N8
. s0e sS04 N2 NOS cL PR AM JLUM
HERZL

1 MAP A%,0 Nap 49,0 16,0 <0,2 231,

c NAP 15,0 NAP 23,0 Al <N, 2 99

AVG e 60,5 -w 16.8 11.5 - 149,
FREF H MH A N A [ CaA MG CAT SuM

UFR/L

1 25.7 67,0 ta,n a,7 34,0 20,0 219.

2 58,9 z.9 2.3 <0,4 T.8 .9 BR,

AVG a1.2 17.5 8.5 2.5 21,7 12.9 158,

AmT]



TARLF aA,2, NOMTINUED,

SITE 54
COLLECTION EFFICIENCY = 1,77 UNETS ARE UMOL /L UNLESS NOTED
STAGE START (MY} ny R=RATE LAR PH COND  TOM RAL
DAY HR HR MM /HR UMHO/CM
1 d=16 22,47 9,49 0,07 4,52 41,0 -0,08
2 A=17 8,14 0 .56 0.58 4,27 INGN ~0 4,0k
AVG 0.12 4,39 36,0 -0,07
302 304 ND2 ND3 cL PO4 AN SiUM
UER/L
i NAP 83,0 NAP 74,0 17.0 <0.2 257,
¢ NAP 40,0 NAP 29.0 S.7 <0,.2 115,
AV - 63,5 .w 53.5 11,9 - 192,
FREE H NH 4 NA K CA MG CAT SimM
LHER/L
1 30,2 71,0 17,0 4.3 33.0 24,0 234,
2 53,7 12,0 2.7 <0,4 12,0 77 108,
AVEG 40,9 4a,2 10,5 2.3 23.5 16.46 178,

A=%2



AnZ

TARLFE A,2, CONTTNUED,
SITE S§
COLLECTION EFFICIENCY = 1,37 UMITS ARE UMOL/L HNLESS MOTED
! STAGE START (GMT) DT ReRATE LAB PH EOND  TOM RAL
DAY HR HR MM /HR UMHO/CH

) | Awtb 22,88 9,45% 0,07 5,28 31,0 0,15
2 =17 8.32 0,50 1.32 a,.%1 36,0 0,11

3 tel? 8.82 0,26 1,98 4.1% 41,0 0,04

AVEG 0,18 4,40 35,6 “0.11
) sn2 904 N2 NO3 cL P4 AN SUM
DER/L

1 0.2 59.0 NAP 93,0 20,0 <n,? 231,

2 <0,2 82,0 NAP 74,0 18,0 <0,2 256k,

3 0.1 55,0 NAP 46,0 8.5 <0,? 165,

AVG 0.1 hb 2 .o 73,0 16,1 .- 221,
FREE H NM & N & K ca MG CAT SUM

UER/L

1 5.2 32,0 14,0 5,2 40,0 31,0 198,

2 49,0 51,0 20,0 2.6 32.0 21.0 229,

3 74,1 31,0 5.6 3,1 14,0 8.5 159,

AVG ug0,2 18,6 13.8 3,7 29.9 211 198,



TARLE 4,2, CNNTINUED,

SITE S&
COLLECTION EFFICIENCY = 1,10 UNITS ARE UMOL/L UNLESS NOTED
STAGE START (3MT) nT R=RATE 1 A" PH canp TNk BRAL
DAY MR HR MM/ HR UMHQO/CM

1 d=16 23,05 0.11 1,68 g,4a9 I54A 0,01

e 4=1¢% 23,16 10,37 0,06 a,01 60,0 =0, 11

3 dety 9,53 0,04 6,71% 4,00 54,0 -0, 1¢2
AVG 0.11% 4,08 58.2 «0,09
s02 504 ND2 NOT cL PNa AN §1IM
UER/L

1 NAP 86,0 NAP ha,0 13,0 IS5A 253,

2 NAP 100,0 NAP T7.0 17.0 «<0,2 294,

3 N&P as6,0 NAP 75,0 1%.0 134 ehi,

AVG - 94 .73 - 75,1 15,4 Ll ers,
FREE H NHY N4 K Ca MG CAT §iimM

HER/L

1 38,0 91,0 13,0 4,9 13,0 2l,n 255.

e 97.7 61,0 18,0 2.2 2t.0 15,0 263,

X 100,06 6,0 12,0 «i,0 19,0 8,2 230,

AVG A8 .7 bh.b 15,7 2.1 2h,0 14,3 254,



TABLE A,2, CONTINUED,
SITE 57

COLLECTION EFFICIENCY = ? (NO RAINGAUGE DATA)
UNITS ARE UMDL/L UNLESS NOTED

W

STAGE START (GMT) DT ReRATE LAB PH COND TON RAL
DAY HR HR MM /HR UMHO/CHM
’ 1 MOE MOF MOE MOE 4,07 SA.0 -0,06
AVG e 4,07 SA.0 0,06
. 802 844 ND2 NO3 cL POY AN SlM
UER/L
| NAP 96,0 NAP 69,0 15,0 «0,2 276,
AV - = 96-0 -w 69-0 1500 - 276-
FREE M NH4 NA K CA ME CAT SUM
UEQ/L
1 BS.1 70,0 34,0 1.6 25,0 14,0 259,
AVG 85.1 70,0 24,0 1.6 25,0 14,0 259,

A=135



SITE 58

TABLE A,2«

COLLECTION EFFICTENCY = 1,65

STAGE
DAY
1 4=17
2 4e17

AVG

802
t NAP
MAP
AVE .-
FREE H
1 63,1t
2 43,7
AVEG 55,1

START (GMT)

HR

54,0
73,4

NHU
96,0

62,0
R2 .0

0T
HR

0.04
0,03

NOZ2

MAP
NaP

N A

17,0
17,0
17,0

CONTINUED,

UNITS ARE IIMOL/L UNLESS NDTED

R=RATE

MM/HR
14,68
14,68
14,48
NO3
68,0
56,0
63,1

K

— Y
. & 0w
o

LAR PH

4,20
4,38
4,26

CL
14,0
20,0
16,5

Ca
3.0

20,0
cl.8

CanNn
UMHO /M

<0,.?
<0,?

~ U
- » @
N B

TON RAL

0,06
=0,04
=3,06

AN SUM
UER/L

256.
iga,
aeb,

CAT SyM
VER/L

240, -
176,
Elﬂ.



TABLE A,2,

STTE &1
COLLECTION EFFICIENCY
STAGE START (GMT)
DAY HR
1 d=16 21.84
2 Je1? T.86
X 4ui? B30
4 qw»17 8,52
5 Qwi? A.61
AVG
soe2 804
1 NAP 94 .0
) NAP 17,0
3 NAP 50,0
a4 NAP 49 .60
S NAP 57.0
AVE - 53,2
FREE H NH{
1 art.1 50.0
2 22,9 17,0
3 70,8 42,0
a 60,3 22,0
5 ISA 24,0
AVG 60,3 34,4

= 0,90

0T
HR

10,02
(Y
0,22
0,09
0,02

ND2

NAP
NAP
NAP
MAP
NAP

e S« B ST R
> 0O 0~ND

R=RATE

COAONTTINUED,

UNITS ARE HMOL/L UNLESS NOTED

MM/HR

Ae37

0.07
1,68
3.26
3,26
3.26
0,24

NOS

58,0
15.0
33,0
34,0
41,0
38,6

K

A A A
PR I I T Y
- & & % & B

Mo oo

LAB PH

4,086
4,64
4,15
4,22

154
g§.22

CL

COND
UMMHO/CM

58,0
14,0
40,0
ISA
ISA
37.3

rO4

<0,2
<0,2

I13A
«0,2
<0,2

MG

INN RAL

0,11
0,07
«0,03
-0,09

«0,07

AN Siiw
HEN/L

258,

S6,
141,
143,
168,
151,

CAT SUM
VER/L

231,
52.
134,
131,
I54A
139,



STTE &2

COLLECTION EFFICTENCY = 1,14

STAGE START (GMT)
DAY HR
2 417 8,33
3 e17 A,38
AVG
S0e S04
1 0.1 73.0
2 0.1 62,0
3 0,2 46,0
AVG 0,1 6,3
FREE H NH4
1 21,4 41,0
2 75.9 ag,0
3 67.6 36.0
AVG 53,72 40,9

0T
R

9,319
0.09
0.03

NO2

NAP
NAP
NAP

NA

[RE T,
L TN
Lo o I R ]

R=RATE

UNTTS ARE UMOL/L

MM /HR

H
1

A-3§

0,07
4,09
4,09
0,18

NO3

57,0
42,0
30,0
4o, A

K

1.7
<1.0
<) 0

0,6

CANT INUED,

LAR PH

4,67
4,12
4,17
4.27

cL

COND
UMKMO/CM

13,0
45,0

IS4
39,0

PD4

<0,?
<0,2
<,.2

MG

il

=R TR - e ]
e w a a
2o~ o 2

UNLESS NOTED

I0ON BAL

0,16
=0,07
=0,01%
0,09

AN SUM
UER/L

212,
175.
128,
174,

CAT SUM
UER/L

ta1,
163,
126,
161,



TARLE A,2,

START (GMT)

SITE 43
COLLECTION
8TAGE
DaY
i Y=16
2 dal7
3 4=17
AVG
soe
1 NAP
2 NAP
3 NAP
AVG -
FREE H
1 31,6
2 42,7
L] A9, 1
AVG 54,5

HR

22,45
7.94
8,54

S04

B895.0
45,0
62,0
64,0

NHE

48,0
28,0
47,0
40,0

EFFICTENCY = n_,95

nT
HR

9,49
0.60
0.47

NO2

N&P
NAP
NAP

N&

~ = o

[V (O — R ]

R=RATE

M

A=39

CONTEINUED,

UNITS ARE UMOL /L UNLESS MOTED

M/HR

0.07
1,15
1,47
0.20

NO3

67.0
29.0
52,0
49,3

LAR PH

4,80
4,37
4,09
4,26

cL

m D L -
" 2+ a
i 00

36,0
12,0
11,0
19,7

cnNn
UMHR/CM

40,0
28.0
48.0
38,7

PNy

0.2
0,2
<n,2

MG

[

VRV, B P
* s
Eo~ND

10NM BaL

=0,13
=n.11
=-0,0%
=0,10

AN SUM
UER/L

248,
124,
136,
186,

CAT S5UM
UER/L

217,
111,
176,
148,



SITE 44

TARLE 4,2,

COLLECTION EFFICIENCY = 0,99

STAGE

<N DG -

<P A E -

D

COEAE N .

START (GMT)

DAY

d=16
dwl?7
Ue1?7
4=17
a=17
d=}7

sp2

D E DO DO D

a e & 8 » @

bt TP ek b el ek

FREF H

25,1
85,1
45,7
19,8
aa.7
53,7
4a . B

HR

22.21
4,93
8,68
A 70
8,73
8.75

504

66.0
T0.0
30,0
20.0
25.0
42,0
4.2

NHA

59,0
56,0
23,0
14,0
24,0
38,0
15,5

DT
HR

6,70
3.75
0,02
N.,02
0,02
0,02

N2

NAP
NAP
NAP
MAP
NaP
NaP

VI LA e = Oy N
LI T R

O D= PO D

CONTINUED,

L

HNITS ARE UMDL /L UNLESS NOTED

R=RATE
MM/HR

0,10
0,18
30,38
30,38
30,38
23,08
0,36

NO3

58,0
54,0
23,0
13,0
19,0
36,0
33.7

K

= §
«1,.,0
<1 .0
<1 ,0
<}, 0
<} 0
0.5

hAad 0}

LAB PH

4,60
4,07
4,34
4,30
4,35
a,27
4.3

Ct

COND
UMKHO /LM

33,0
51.0
25,0
19,0
22,0
31,0
30.1

PO4

<0,2
<0.P
0,2
<{, 2
«0,2
<0,2

MG

VI R, TR I,
*® & & 5 = =B =&

T EoocOND

I0N BAL

-f,00
=-0,07
0.03
.11
0,07
0,00
0,01

AN SUM
UER/L

a0a,
206,
B7.
56,
T4,
128,
125,

CAT Sim
HER/L

184,
192,
90,
63,
80,
laE.
122,



19

TﬂuHLE ﬁ.a’

SITE &S
COLLECTION EFFICIENCY
STAGE START (GMT)
DAY HR
1 4=ip .02
2 dey? 4,90
3 de1? 8,75
q 4=17 9,01

AVG

s0¢ SQa
{ NAP 94,0
e NAP T4.0
3 NAP 42,0
i NAP as ., n
AVE -e bt 4
FREE H NH4
1 51,3 77,0
2 102,73 70,0
3 67.6 41,0
4 63,1 45,0
AVE 72,2 60,1

= 0,90

DT
HR

6.88
3.85
0,25
N,67

nNO2

N&P
NAP
NAP
NAP

W eEE~-e
" 8 = a @

L= e TR =]

R=RATE

CONTINHUED,

JNTTS ARE UMOL /L {INLESS NOTED

MM/HR

A=yl

.41
oaiq
2,93
0.5S
0,22

NO3

83,0
61,0
39,0
41,0
58,1

K

LAR PH

4,29
3,99
8,17
8,20
beld

cL

COND
UMH/CM

50,0
57.0
35,0
35,0
45,6

rQa

«0.2
«0,2
<0,2
<0,2

MG

[s N R VI = ¥ )
* a2 s 8 @
e B I - R

10N RAL

0,13
=0, 06
=0,01
0,03
=0,06

AN Sim
HER/L

287,
219,
129,
1348,
201,

CAT SUM
UER/L

252,
206,
128,
134,
187,



SITE &6

COLLECTION EFFICIEMCY =

TABLE A,2,

STAGF STARTY (GMT)
NAY HR
1 deit 22,56
2 dwt 7 B,90
3 Uwl? 9.10
4 4et? 9,17
AVEH
a8G2 304
1 NAP 7.0
2 NAP 45,0
X NAP x2,.0
4 NAP 56,0
AV -. 57.5
FREE H NHY
1 as,1 90,0
2 57.5 33.0
3 47,9 27.0
a4 AS,1 55,0
AVG 68,9 51,2

0,94
nT Re=RATE
HR MM/ HR
10,34 0.07
0,20 X.59
0,07 10,43
0.07 10,43
0,26
MO2 MR
NAP 91,0
NAP 32.0
MAP 23,0
NAP 50,0
- 49,0
NA K
28,0 1.1
5.0 <{,0
2eb «1,0
5.1 <1,0
10,2 N3

Amy?

UNITS ARE UMOL/L

CONTINIED,

LAR PH

4,07
4,24
4,32
4,07
4oel1b

CL

D~ B o~
oD

o}

N

-y L =d O
* 4 & & A

E 2D

COND

UMHG/CM

63,0
32,0
25,0
46,0
415

POY

«0H 2
<0,2
«0,2
«),2

MG

Nied D N &
- " = & »
b Bl e =]

LUNLESS NOTEOD

TOM BAL

=0 09
=-0,07

0,00
=N, 02
-N,05

AN SUM
HEQ/L

312,
126k,

91,
170,
175,

CAT Sum
UEQ/L

PB4,
118,

91,
1&&.
165,



SITE &7

TARLE 4,2, CONTTINUED,

COLLECTION EFFICIENCY = 0,95

“ STAGE

|

=

-

< P~ E - < 0~ NN -

RN

START (GMT)

NAY

Ge16
4=16
ae16
4wy?
§=17
4w1?
4w ?
ae17

502

A

A
OO OO0 DD DD

4 % % » 5 = 8 # 9

el R N VI P F]

FREE H

9t.2
51.3
63.1
50.1
17.6
77.6
91,2
60,3
70.6

HR

22,57
22 .60
22,63
9110
9.18
9,27
9.35
9,43

§na

2.0
32.0
53,0
12,0
42.0
39.0
aa,0
32,0
42,8

L

35,0
27,0
46.0
24,0
47,0
48,0
68,0
317.0
41.6

DT
HR

0,03
0,03
10,47
0,08
0.08
n.08
0,08
0,06

NO2

NAP
NAP
NAP
NAP
NAP
NAP
NAP
MAP

=
*»

(SR RV RLVIV RV R Y |
a * v * & e 8 ¢

DT N E, DD e

UNTITS ARE UMOL/L UNLESS NOTED

R=RATE AR PH

MM/HR

21,76
21.76
0,07
8,29
8.29
8.29
8,29
B.29
0,49

NO3

4a,0
36,0
41,0
22,0
40,0
40,0
50,0
29,0
37,2

K

<1,0
<1,0
<1,0
<1,0
«1,.0
1,0
<1,0
<1,0

4,04
4,29
4,20
6,30
8,11
6,11
§,04
8,22
4,15

CL

e

~ o U B Y.
- B B & % 5 % » B

)
=
MWD E 200

F WU s N AR
L I T T T SR R ]

B DO 0D

COND
UMM/ CH

50,0
28,0
40.0
26,0
1.0
40,0
4g,0
31,0
38,2

P04

<, 2
<0,72
«0,2
<0, ,2
«N,2
<h,2
<0,2
<0,2

MG

WO O DY O~
"8 B 5 4 % 4 % @

OO DN DY

ION BaL

=0,02
=0,02
0,04
.03
0,08
0.10
0,11
0.12
0,09

AN StIM
UEB/L

182,
105,
159,

A9,
129,
123.
151,

97.
130,

CAT SUM
UEQ/L

174,
103,
166,

2.
ta0,
136,
169,
109,
137.



3ITE 71

TABLF 4,2,

COGLLECTION EFFICIENCY

STAGE START (GMT)

NAY HR

1 Uelb 21,50

2 4=17 7.49
AVG

802 304

1 1P | Ru,0

2 NAP 57.0

AVG 0.1 73.7

FRFE H NH4

1 91,2 59,0

2 97 .7 20,0

VG 91,7 45,6

1.09

0T
HR

NAP
NAR

Re«RATE

MM/ HR

n,o07
0,80
n,10

NOX
70,0
49,0
60,40

"

A
-
* = @
-~

CONTTNUED,

LAB PH

4,04
4,01
4,03

cL

31.0
1b.0
25.3

CoND

UMHO/CM

61,0
52.90
57.6

POA4
«0,2

<0,?

MG

UNITS ARE UMOL/L UNLESS NOTED

TON BAL

-0,01 4
N, 07
0,02

AN SUM
UER/L

252,
167,
220,

CAT StiM
UEQ/L

250 []

179,
223,



S1TE 72

TABLE A,.2.»

COLLECTION EFFICIENCY = 0,79

ik

STAGE START (GMT)
DAY HR

" 1 d=16 21,09
2 4=17 11,74

AVG

302 804

t NAP To,.0

2 NAP 54,0

AVEG v 6R,.S

FREE H NH g

1 T4l 67.0

2 7.2 39,0

AVE 61,6 57.5

DT
HR

14,64
0,07

NOe

NAP
NAP

NA

R=RATE

M

COMTEINUER,

UNYITS ARE UMOL/L UNLESS NOTED

M/HR
N.OAK
b,08
h.09

NO3
71,0
66,0
69,3

K

N -y
LI
g -

LAR PH

4,13
4,43
4,21

cL

e7.0
23,0
e5.6

COND
UMHO/CM

52.0
31,0
44,9

P04

<0,2

<0,

MG

10ON BAL

N.00
«3,18
0,07

AN 3UM
UER/L

235,
183,
e17.

CAT SUM
UER/L

234,
152,
enaé,



TARLE A,2, CONTINUED,

SITE 73
COLLECTION EFFICTENCY = 0,47 UNTT3 ARF UMOL/L UNLESS NOTED
STAGE START (GMT) DY R=RATE LAB PH COND INN BAL
nAY HR HR MM /R UMHO/CM
1 4=16 21,94 11,60 0.12 4,35 2R, 0 =0,13
2 4et? 9,54 MOE MOE IS4 154 "
AVEG we 4,35 28,0 0,13
502 804 NO2 ROS cL POY AN SUM
HEQ/L
i NAP 42,0 MAP 39,0 135.0 «0,2 136,
F4 NAP 57.0 NAP 57.0 10,0 «(,2 131,
FREE H Ne Y N K CA MG CAT Sum
HERQZL
1 44,7 31,0 12,0 «1,0 10.0 5.8 1i9,
el I54 37.0 10,0 1.3 17,0 8,4 T34
AVG 44,7 3.0 12,0 <1.0 10,0 5.R 119,



TARLE A,2, CONTINUEN,

SITE 74
COLLECTION EFFICIENCY = 1,34 UNITS ARE UMOL/L UNMLESS NOYED
- STAGE STARTY (GMT) 0T R=RATE (AR PH COND ION BaL
OAY HR HR MM /HR UMHO /LM
" 1 4=17 8.23 I.16 0.21 h,20 39,1 -0, N8
2 dely 11.40 0,58 1,13 4,43 36,0 w10
3 4m17 11.98 D,23 0,74 4,47 30,0 «0,02
AVG 0,37 4,69 16,6 0,08
s02 304 NOP NO3 CL P04 AN SUM
VER /L
1 0.4 49,0 NAP 84,0 15,0 0,2 277,
e 0,1 bR .0 NAP 71,0 10,0 <0,2 217,
3 NAP a8 .0 nNaP 55.0 T.6 <0,?2 159,
AVG 0,1 75.0 - T4.9 11.9 - - 2370
FREE H MNHA N& K (o MG CAT SUM
HEQ/L
1 .6 130,0 11.0 Ak 33,0 20,0 256,
2 37.2 49,1 f.9 2.4 32.0 18,0 195,
3 33.9 43,10 b.2 2.4 27,0 8,0 159,
AVE 2046 84,2 8.6 9.t 31,9 17.7 eif,



SITE 7S

TABLE a,°2,

COLLECTION EFFICIENCY

STAGE

>

3=

-

BN DR - o 0 - LN ) -

L B D IRV B R PN T R

a3

START (GMT)

DAY

4=16
4m16
4e17?
4=17
Gat?
4=17
tmy?
a=17

502

NAP
NAP
NAP
NAP
NAP
MAP
NAP
NAP

FREE H

17.6
128,48
ay,7
97.7
13,5
ag,?
12.4
30,2
60,0

HR

21.85
22,04
8,93
9.26
9.50
12.68
12,69
12,70

594

96.0
96,0
45,0
67,0
is.0n
46,0
27,0
23,0
53.6

NHG

86,0
6R N
49,0
73%.0
22,0
62,0
33,0
27,0
54,0

t.08

DY
HR

0.19
10,89
0,33
0,24
3.18
0,01
0.01
0,01

NO2

MAP
NAP
NAP
NAP
NAP
NAP
NAP
NAP

L

o N
=
™

SN WA WL~ o
e TN N DO

—

CONTTNUED,

JMITS ARE UMNOL /L
R=RATE LAR PH cnMn
MM/HR UMHN/CM

T.46 4,11 57.0

0,06 3,49 74,0

2.00 4,38 26,0

2.74 4,01 51.0

0,21 4,87 9,6
65,64 4,35 1.0
6S.64 4,49 19,0
65.64 4,52 17.0

0,34 q,22 36,7

NOS cL PDY

75.0 22,0 <0,2

73,0 27 .0 0,2

17.0 8.8 <0,2

55,0 9,9 154

14,0 5.3 «0,2

a0 ReS 0,2

24,0 3.6 «0,2

21,0 3.4 <0,2

48,5 11,3 - -

K CA MG
3.1 2h.0 15.0
6.3 21.0 95,0
1.8 8,8 4,2
t .6 B2 2.9

<P, 0 4.1 1.4

t.8 14,0 1.7
1,0 7.3 1.5
<1,0 6,2 1.1
.3 12,3 5.1

AmlUBR

UNLESS NOTED

TON RAL

-0,05
-0,02
-0,08
0,03
n.0n1
N.03
0,06
0.05
0.00

AN SUM
HEQ/L

289,
292,
136,
199,
a9,
145,
A2,
70,
163,

CAT 8UM
UEQ/L

275,
2RS,
126,
204,
50,
149,
R7.
74.
t61,

.)i'



TABLF A&,2, CONTINUED,

SITE 76
COLLECTION EFFICIENNY = 1,09 HNITS ARE UMGOL/L UNLESS NATED
STAGE START {(GMT) nT R=RATE LAB PH COND ION BAL
DAY HR HR MM/HR UMHO /CM
1 4=17 8,58 0.25 2.66 b.60 75,0 0,28
2 4=17 8,719 0.25 Cebh 4,26 L -0,05
L1 4=17 9,048 0.21 .19 4,25 IN,0 i} 17
i Jmi? 9,24 0,21 1.20 4,1% 36.0 0,00
5 =17 9,45 0,02 43,97 4,71 9.5 0,09
f 4=17 9,46 0,01 79,95 d.,2° 10,0 =0,06
7 de17? 9,47 0,01 79,95 4,34 23,0 -}, 01
a =17 9,48 0,01 719,54 4,42 19,0 «0,03
9 =17 9,49 3.59 0,91 I8A 154 0,00
AvVe 1,89 4,36 1.9 0,00
s02 804 MO2 NODJ cL POY AN SLIM
HER/L
1 NAP 10,0 NAP 18.0 . 27 .0 4,3 3718,
° NAP 53,0 MAP 34,0 7.7 «0,? 152,
3 NAP 50,0 NAP 37.0 6.9 «<0,? 14a,
4 NAP 4e 0 NAP 33,0 5.5 0,2 1213,
5 MNAP 9.7 N&P B.5 2.7 <),? 31,
[ NAP IA.D MAP 29,0 S.14 <02 110,
7 NAP 10.0 NAP 21,0 1.7 «0,2 as,
f NaP 25,0 NAP 17,0 1.8 <0,2 71,
9 134a ISA I3A 194A ISA 18aA 0,
AVG -w S1.0 - 25,2 7.8 0,5 AS,
FREE H NMH N A K CA MG CAT SUM
UEQ/ZL
1 0.3 3130,.0 X2,0 23,0 17.0 2l.0 501,
2 59,0 47 .0 byl 2.l t1.0 5.7 tag,
3 56,7 49,0 1.2 1,4 4,3 1.6 122,
d Ta,! 32,0 1.9 1.0 1.R 1,4 122.
5 19,5 10,0 0.8 <« 4 1.1t 0.4 13,
& 60,3 30,0 3.3 <1,0 4,0 .4 104,
7 a5 .7 25,0 2.5 1.3 3.4 1.2 Ra,
&8 38,0 e, n 2.2 <10 3.1 1.1 9.
9 184 ISA 134 T84 ISa ISa {1
AVG 43,6 67,9 6,R 3.6 8.5 4,3 91,

A=d49
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