










































































the Bear Branch watershed consisted of seven sites (SS2-SS8) located along the main stem of the stream,
upstream of the streamflow-gaging station (fig. 3, inset map). Because of varying flow conditions,
however, not all of the sites were sampled during each synoptic survey. In the Fishing Creek tributary
watershed, the six synoptic-survey sites were a mixture of sites on the main stem of the stream (SS1-
SS3), small surface seeps (SP1, SP2), and a spring (SPG) (fig. 4, inset map). Samples of streamwater,
seeps, and the spring during the synoptic surveys were collected using the same procedures described
previously in the section on Streamwater. The water samples collected during synoptic surveys were
submitted to the appropriate laboratories for chemical and, starting in June 1990, for isotopic analysis.

Sample Processing

Aliquots of precipitation, throughfall, soil-water, ground-water, streamwater and water samples
collected during synoptic surveys were analyzed on site for specific conductance and pH. Before January
1990, specific conductance was measured using a Labline model MC-1 Mark V temperature-compensated
specific'conductance meter. Beginning January 1990, specific conductance was measured with a YSI
model 34 conductance-resistance meter, a model 3417 conductivity cell, and a temperature compensator.
The performance of the conductivity cell was checked on the day of sampling in standard specific
conductance solutions. Before January 1989, a Beckman Phi 30 pH meter with a Futura II glass
combination electrode was used to measure pH of the samples. Beginning January 1989, a Beckman Phi
31 pH meter, an Orion Ross glass combination electrode, and a Beckman temperature compensator were
used to measure pH. The pH electrode was calibrated at the beginning of the sampling day with standard
buffer solutions of pH 7.0 and 4.0. The buffers were diluted approximately 50 percent by the addition of
distilled water to "sensitize" the electrode to the low-ionic-strength water it was to measure. The
calibration of the electrode then was checked in 10 normal H,SO, (sulfuric acid) (pH = 4.0). The
electrode was calibrated two or more times during long sampling days. Water temperature was measured
in the wells, streams, and at the synoptic sites with a mercury-filled thermometer calibrated in degrees
Celsius.

Precipitation, throughfall, soil-water, ground-water, and streamwater samples, and water samples
collected during synoptic surveys were filtered immediately after collection in the field through 0.1-pm
(micron) pore-size cellulose-nitrate filters by using positive pressure created by a peristaltic pump. Each
sample was split into two aliquots--a filtered, acidified (FA) sample and a filtered, chilled (FC) sample. The
FA sample was prepared by filtering approximately 125 mL of sample into a 250-mL white polyethylene
bottle that had been rinsed with nitric acid; 200-pL of Baker's InstrAnalyzed nitric acid was then pipetted
into the sample bottle. The addition of nitric acid acidified the sample to a pH of less than 2.0 and served to
preserve the sample. The FA sample was delivered to the laboratory where it was analyzed for cation and
silica concentrations. The FC sample was prepared by filtering approximately 120 mL of sample into a 125-
mL brown polyethylene bottle that had been rinsed three times with filtered sample water. When the sample
volume retrieved from a collector was insufficient to obtain full filtered samples, the FC sample bottle was
rinsed three times with distilled water and then with the first few drops of filtered sample water. The sample
was then collected from the available water, as previously described. The FC sample was transported from
the field on ice and stored at 4°C in the laboratory. The brown bottle, the filtration, and the chilled storage
served to decrease the activity of organisms that can cause the chemistry of the sample to change. The FC
sample was analyzed in the laboratory for alkalinity and anion concentrations, and pH.

Stormflow samples were filtered and prepared as previously described, but the sample preparation

was generally done later in the day or the following day in the office. The samples were allowed to
equilibrate to room temperature before measurements of specific conductance and pH were made. Each
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sample was then filtered into discrete sample bottles; that is, no composite samples were collected. The
filter was changed after every third or fourth sample, and the filter and tubing to the pump were
thoroughly flushed with distilled water after each sample was filtered.

Samples for analysis of the stable isotopes deuterium (D) and oxygen-18 (‘*0) were collected for all
types of water in the watersheds. Sixty milliliters of unfiltered sample were decanted into a flint-glass bottle
with a polyseal cap. No preservative was added. The bottle caps were covered with Parafilm laboratory
wax paper to further ensure against evaporation of the sample. The types of water-quality samples that were
collected in the field and the frequency of sampling during the study are shown in table 3.

Laboratory Methods

Water samples collected for the determination of major inorganic ion concentrations were sent to
the USGS trace elements and nutrients laboratory in Reston, Va., for analysis. Precipitation samples
were analyzed in the laboratory for dissolved calcium (Ca*"), magnesium (Mg**), sodium (Na*),
potassium (K*), ammonium (NH,*), chloride (CI'), nitrite (NO,), nitrate (NO;"), sulfate (§O,>), and pH
(for quality-assurance purposes). All other water samples were analyzed for Ca®*, Mg**, Na*, K*, CI,
NO,, NO;, SO,*, bicarbonate (HCO;"), silicon (reported as Si0,), total aluminum, and iron, and pH (for
quality-assurance purposes). Laboratory analysis methods and minimum detection limits are summarized
in table 4.

FA samples were analyzed for dissolved concentrations of Ca**, Mg**, Na*, K*, SiO,, and total
aluminum and iron. FC samples were analyzed for dissolved concentrations of NH,", CI, NO,’, NO;’,
SO,*, and HCO,". Laboratory pH of these samples was determined for quality-assurance purposes only.

A detection limit--the concentration that can be detected with 95-percent confidence--is
determined by statistical calculation. Because the detection limit is affected by the signal and electronic
noise of the instrument, it is a function of the whole instrument. The computer software incorporated in
the Direct Current Plasma Atomic Emission Spectrophotometer (DCP-A) instrument used by the trace
elements and nutrients laboratory can calculate a detection limit for every sample analyzed. A measured
concentration reported in the tables can be lower than the instrument detection limit because the unique
combination of the signal and the noise for an individual sample makes it possible for a concentration
lower than the normal detection limit to be measured.

Dissolved concentrations of Cl', NO,", NO;", and SO,* were determined using a Dionex 21101 ion
chromatograph. The Waters Maxima 820 Chromatography Workstation, a computer program, was used
to collect, calculate, and report the ion- chromatographic data. The detection limits, in microequivalents
per liter, were as follows: CI, 1.8; NO,, 0.8; NO;, 0.45; and SO,*, 0.8. Beginning July 1989, a Dionex
100DX ion chromatograph with Waters Maxima 820 computer program was used to determine NH,*
concentrations with a detection limit of 2.4 peq/L.

During October 1987 through April 1988, the laboratory used a Perkin-Elmer #603 Atomic
Absorption Spectrophotometer (AA) to determine Ca®* and Mg?* concentrations, and an IL 351 AA to
determine Na* and K* concentrations. During this period, detection limits, in microequivalents per liter,
were as follows: Ca’, 2.5; Mg®*, 0.8; Na*, 0.4; and K*, 0.6. From October 1987 through October 1988,
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Table 3. Summary of collection and analysis of samples from the Bear Branch and Fishing Creek tributary watersheds, Catoctin
Mountain, Maryland, 1987-93

[FA, filtered, acidified; FC, filtered, chilled; SC, specific conductance; T, temperature]

Type Number Frequency of sampling Types of Field
of of or attempt samples measure-
water collectors of sampling collected ments
Precipitation 1 Weekly FA, FC; isotope pH, SC
Throughfall
Bear Branch
Coniferous 3 Weekly Composited FA, FC; pH, SC
isotope
Deciduous 3 Weekly Composited FA, FC; pH, SC
isotope
Fishing Creek tributary
Deciduous 3 Weekly Composited FA, FC; pH, SC
isotope
Soil water
Bear Branch
Pit 1 Upper 1 Storm; 2-4 weeks FA, FC; isotope pH, SC
Pit 1 Lower 1 Storm; 2-4 weeks FA, FC; isotope pH, SC
Pit 2 Upper 1 Storm; 2-4 weeks FA, FC,; isotope pH, SC
Pit 2 Lower 1 Storm; 2-4 weeks FA, FC; isotope pH, SC
Fishing Creek tributary
Pit 1 Upper 1 Storm; 2-4 weeks FA, FC; isotope pH, SC
Pit 1 Lower 1 Storm; 2-4 weeks FA, FC; isotope pH, SC
Pit 2 Upper 1 Storm; 2-4 weeks FA, FC; isotope pH, SC
Pit 2 Middle 1 Storm; 2-4 weeks FA, FC; isotope pH, SC
Pit 2 Lower 1 Storm; 2-4 weeks FA, FC; isotope pH, SC
Ground water
Bear Branch
Well 3 1 Monthly FA, FC; isotope pH, SC, T
Well 4 1 Monthly FA, FC; isotope pH,SC, T
Camp Peniel well 1 Monthly FA, FC; isotope pH, SC
Fishing Creek tributary
Well 2 1 Monthly FA, FC; isotope pH,SC, T
Spring 1 Quarterly FA, FC,; isotope pH,SC, T
Streamwater
Bear Branch 1 Weekly/biweekly FA, FC; isotope pH, SC, T
Fishing Creek tributary 1 Weekly/biweekly FA, FC; isotope pH,SC, T
Stormwater
Bear Branch 1 Storm FA, FC; isotope pH, SC
Fishing Creek tributary 1 Storm FA, FC; isotope pH, SC
Other surface and
ground waters
Bear Branch 7 Biannually FA, FC,; isotope pH,SC, T
Fishing Creek tributary 6 Biannually FA, FC; isotope pH, SC, T
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Table 4. Laboratory analysis methods and minimum detection limits at the U.S. Geological Survey trace elements and nutrients
laboratory in Reston, Virginia

[peg/L, microequivalents per liter; pmol/L, micromoles per liter; n.a., not applicable]

Instrumentation Element Detection limit
(peg/L)
ARL SpectraSpan-V DCP
(June 1989-December 1993) Calcium 0.45
Magnesium .05
Sodium 13
Potassium 2
Aluminum .22
Iron .38
Silica .43 (umol/L)
Varian Spectra AA 300
(May 1988-May 1989) Calcium 5
Magnesium .24
Sodium .09
Potassium 77
Aluminum 33
Iron 2.2

Perkin-Elmer Spectrophotometer 603 AA

(October 1987-April 1988) Calcium 2.5
Magnesium 8

IL Spectrophotometer AA
(October 1987-April 1988) Sodium 4
Potassium .6

Beckman Spectrophotometer dU
(October 1987-October 1988) Silica 4 (pmol/L)

Dionex 2110i Ion Chromatograph

(October 1987-December 1993) Chloride 1.8
Nitrite .8
Nitrate 45
Sulfate .8
Dionex 100DX Ion Chromatograph
(July 1989-December 1993) Ammonium 2.4
Radiometer DTS 833
(October 1987-July 1991) Bicarbonate 4
Radiometer LIST
(July 1991-December 1993) Acid-neutralizing capacity n.a.
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dissolved SiO, concentrations were determined by a colorimetric molybdate blue method (Skougstad and
others, 1989), using a Beckman dU Spectrophotometer with a Gilson automated sampler, which gave a
detection limit of 0.4 umol/L. Total dissolved aluminum and iron concentrations were not determined
before May 1988. From May 1988 through May 1989, the laboratory used a Varian Spectra AA-300 for
determination of cation concentrations. During this period, detection limits, in microequivalents per liter,
were as follows: Ca®, 0.5; Mg, 0.24; Na*, 0.09; K*, 0.77; aluminum, 3.3; and iron, 2.2. Beginning
October 1988 for SiO, determinations, and June 1989 for cation determinations, an ARL Spectra Span V
DCP-A (DCP) was used for analyses. The base cations, aluminum, and iron concentrations were
analyzed simultaneously by DCP (atomic emission spectroscopy). Silica concentration was determined
separately by DCP because of possible interferences. During this period, detection limits, in
microequivalents per liter, were as follows: Ca?*, 0.45; Mg, 0.05; Na*, 0.13; K*, 0.2; aluminum, 0.22;
iron, 0.38; and in micromoles per liter, SiO,, 0.43. Samples for the determination of SiO, collected from
October 1988 through June 1989 were archived during the change in instrumentation from the Beckman
spectrophotometer to the DCP.

From October 1987 through July 1991, alkalinity determinations were performed using a
Radiometer Autotitration System DTS-833, with a detection limit of 4 peq/L.. This is an automated
incremental titration system that uses a second derivative calculation. Alkalinity, or more appropriately,
total alkalinity, is a measure of the capacity of water to neutralize a specific quantity of acid. In this type
of titration, all bicarbonate (HCO;) is measured, as well as the small amount of carbonate (CO,*) that
may be present. The total alkalinity is essentially the same as the concentration of HCO;™ for natural
waters with pH values ranging between 5.0 and 8.5.

Acid-neutralizing capacity (ANC) can be operationally defined as the equivalent sum of all the
base that can be titrated with a strong acid to a determined equivalence point. It measures the net
deficiency of protons, which can include noncarbonate contributions such as ammonia, borate,
hydroxide, organic ligands, phosphate, silicate, and sulfide (Stumm and Morgan, 1981, p. 186). Ina
carbonate system of natural water with a pH range of the samples in this study, it can be assumed that
alkalinity, bicarbonate concentration, and positive ANC are equivalent.

Since July 1991, Radiometer's Low Ionic Strength Titration System (LLIST) has been used to
determine ANC. This system employs a modified Gran Titration. The calculation procedure determines
the ANC by utilizing the acid-titration data. A modified Gran Titration calculation can result in a
negative value; therefore, the method has no detection limit. Negative ANC values have been reported
for the data since 1991.

Samples collected for stable-isotope analysis were sent to the USGS isotope fractionation
laboratory in Reston, Va. The samples were analyzed for hydrogen-isotope activities using the method of
Coplen and others (1991) and for oxygen-isotope activities using the method of Epstein and Mayeda
(1953). The results were reported in per mille (%o) relative to VSMOW (Vienna standard mean ocean
water). The hydrogen-isotope method had a 2-o precision of 2 %o (T.B. Coplen, U.S. Geological Survey,
written commun., 1990). Hydrogen-isotope results were expressed as delta deuterium (8 D) relative to
VSMOW using the equation:

O(Deuterium)ygyow = Deuterium Sample /' Deuterium VSMOW -1 1,000.
Hydrogen Hydrogen
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The oxygen-isotope method had a 2-o precision of 0.2 %¢ (T.B. Coplen, U.S. Geological Survey, written
commun., 1990). Oxygen-isotope results were expressed as delta O-18 (8'*0) relative to VSMOW and
VPDB (Vienna Peedee belemnite) using the equation:

680 sample = 0.970016'0 _sample — 29.99
VPDB VSMOW

Quality Assurance and Quality Control

Quality assurance (QA) and quality control (QC) of field data collection and laboratory analyses
were accomplished through a series of approved methods, which included the analysis of field and
laboratory standards, duplicates, and blanks, analyses of the distilled and deionized water used in the field
and laboratory, and comparison of calculated specific conductivity to measured specific conductivity of
selected samples. In addition, interlaboratory comparisons of analytical results of standard reference
water samples were performed biannually.

For the anions and NH,* that were analyzed by ion chromatography, each set (20-40) of samples
was preceded by four standards. These standards contained all the ions of interest in different quantitative
concentrations. The resulting concentration curves must have had a minimum r? value of 0.999 for the
standards to be acceptable for use in instrument calibration. When the concentration of any ion of interest
in the sample had a higher concentration than those that formed the standard curve, a quantitative dilution
of the sample was made and it was reanalyzed. During the chemical analysis of a set of samples, known
standard solutions were analyzed after every fifth sample. In addition, samples from the National
Institute of Standards and Technology were analyzed at the beginning and end of each analysis session in
order to provide a record of precision of the instrument.

Cation standard solutions were prepared from commercially available stock solutions by dilution
with a 0.5-percent nitric-acid matrix. This acid concentration approximates the acidity of the FA samples
analyzed. A blank solution was prepared using just the 0.5-percent nitric-acid solution. This procedure
ensured that the generated calibration curve was of the same 1onic strength as the analyzed FA samples.
During the set of analyses, the high standard solution was analyzed and calibrated after every 5 samples
and the low standard solution (the blank) was analyzed and calibrated after every 10 samples. The same
rigorous QC methods were used for the determination of SiO, concentration.

Ion balances were calculated for each sample as further verification of the quality of data
reported. In order to calculate the sum of the microequivalents per liter of cations, aluminum was
assumed to have a 3+ oxidation state and iron was assumed to have a 2+ oxidation state. The assumed
oxidation states were based upon the most abundant species of each ion that was present in the sample at
the particular pH of the sample. The pH of all the samples analyzed indicated that the AI** form of
aluminum and the Fe** form of iron were the most abundant species (iron oxidation to Fe** is very slow,
kinetically, at low pH).

Samples that had an ion-balance error of more than +10 percent were repeated if there was no
direct evidence of a contributing organic acid or NH," concentration. For samples with an anion deficit of
more than 10 percent, organic acids were not identified, but their presence was determined by an analysis
of dissolved organic carbon using a Shimadzu TOC-5000 carbon analyzer. Because NH," in throughfall
samples is unstable, determinations were performed to confirm the presence of NH,* for QA and QC
purposes, but not to report or quantify it in throughfall.
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Data validation for laboratory data was done by double-checking the values obtained from the
instruments against the reported values in the laboratory computer data files. Once the laboratory
computer data files were received, the data were transferred by hand to paper files as well as
electronically, directly into project computer data files. Data validation for project data files was done by
double-checking the values in the paper files against the laboratory computer data files, and by double-
checking the data in the project computer data files against the data in the paper files. Ion balances in the
project computer data files were calculated and compared to those of the laboratory computer data files as
a final check against any data-entry errors in the project computer data files.

WATER-QUALITY DATA

In the following sections of the report, the method of presentation for each type of water
collected for the study is discussed and the types of data that can be found in each table are described.
Tables 5-18 are found at the end of the report.

Precipitation

Chemical analyses of precipitation collected from the USGS precipitation-collection station at
Catoctin Mountain, Md., during January 1987 through December 1993 are shown in table 5. In the table,
the column under "Sample-collection date” shows the dates the samples were collected from the field and
includes all precipitation that fell since the previous sample-collection date.

Throughfall

Chemical analyses of throughfall collected from the Bear Branch watershed during October 1990
through December 1993 are shown in table 6 . The data in table 6 are divided into two groups--(1)
throughfall collected from beneath coniferous tree canopies, and (2) throughfall collected from beneath
deciduous tree canopies. Chemical analyses of throughfall collected from the Fishing Creek tributary
watershed during October 1990 through December 1993 are shown in table 7. The columns under
"Sample-collection date" in tables 6 and 7 show the dates the samples were collected from the field and
include all throughfall that fell since the previous sample-collection date. The columns under "Amount of
throughfall” show the mean of the depth of throughfall measured in the three plastic rain gages that were
located with each throughfall collector.

Soil Water

Chemical analyses of soil water collected from the Bear Branch watershed during October 1990
through December 1993 are shown in table 8. The data in table 8 are divided into four groups--data
collected from (1) the upper pans of lysimeter pit 1, (2) the lower pans of lysimeter pit 1, (3) the upper
pans of lysimeter pit 2, and (4) the lower pans of lysimeter pit 2. Chemical analyses of soil water
collected from the Fishing Creek tributary watershed during April 1991 through December 1993 are
shown in table 9. The data in table 9 are divided into four groups--data collected from (1) the upper pans
of lysimeter pit 1, (2) the lower pans of lysimeter pit 1, (3) the upper pans of lysimeter pit 2, and (4) the
middle pans of lysimeter pit 2. No samples were ever obtained from the lowest pans (1.37 m deep) of pit
2 in the Fishing Creek tributary watershed. The columns under "Sample-collection date" in tables 8 and
9 show the dates the samples were collected from the field and include all soil water that had gravity
drained since the previous sample-collection date.
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Ground Water

Altitudes of the water table in the well points in the Bear Branch watershed and the Fishing Creek
tributary watershed are shown in tables 10 and 11, respectively. Weekly water-level measurements in the
well points were made in tenths of feet, which were converted to meters and reported in the tables.
Hydrographs of the water tables in the well points for Bear Branch and Fishing Creek tributary for 1991-
93 are shown in figures 10a and 10b, respectively.

Chemical analyses of ground water collected from the Bear Branch watershed during October
1992 through December 1993 are shown in table 12. The data in table 12 are divided into three groups--
data collected from (1) well point 3, (2) well point 4, and (3) the Camp Peniel well. Chemical analyses
of ground water collected from the Fishing Creek tributary watershed during March 1988 through
December 1993 are shown in table 13 . The data in table 13 are divided into two groups--data collected
from (1) well point 2, and (2) the spring in the Fishing Creek tributary watershed.

Streamwater

Hydrographs of mean daily stream discharges for Bear Branch and Fishing Creek tributary are
shown in figures 11a and 11b, respectively. Discharge was originally calculated in cubic feet per second
and was converted to liters per second for this report.

Chemical analyses of streamwater collected weekly and biweekly from the Bear Branch
watershed during May 1990 through December 1993 are shown in table 14 . Chemical analyses of
streamwater collected during stormflow from the Bear Branch watershed during July 1990 through
December 1993 are shown in table 15 . Chemical analyses of streamwater collected weekly and biweekly
from the Fishing Creek tributary watershed during August 1987 through December 1993 are shown in
table 16 . Chemical analyses of streamwater collected during stormflow from the Fishing Creek tributary
watershed during December 1987 through December 1993 are shown in table 17 .

In all of the water-quality data of streamwater tables (tables 14-17), the time that the sample was
collected is given. All times shown in the tables are in eastern standard time and are expressed in military
time. In these tables, the discharge of the stream at the streamflow-gaging station at the time of sampling
is given. For sample times other than at an even 15-minute interval (for example, a sample collected at
1308), a linear interpolation of the discharges at the adjacent 15-minute intervals was performed (for
example, the discharges for 1300 and 1315 were interpolated to obtain a discharge for 1308). For
stormflow samples, which were usually collected at intervals of less than 15 minutes, the stage of the
stream at the time of sampling was obtained from the CR10 printout, and the corresponding discharge
was obtained from the rating table in use at that time for the site.
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Other Surface and Ground Waters

Chemical analyses of other surface and ground waters collected biannually from the Bear Branch
and Fishing Creek tributary watersheds during 1991-93 are shown in table 18 . In the data collected from
the Bear Branch watershed, if a specific site is not shown for a particular sampling date (for example,
SS2, SS3, and SS4 on September 12, 1991), the stream was not flowing at any of those locations and a
sample could not be collected. As a result, there is no SS1 for Bear Branch and SS2 was sampled only
once, on March 29, 1993.
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Table 5. Chemical analyses of precipitation collected from the U.S. Geological Survey precipitation-collection station at Catoctin
Mountain, Maryland, 1987-93

[mm, millimeters; uS/cm, microsiemens per centimeter; peg/L, microequivalents per liter; pmol/L, micromoles per liter; <, less than; ANC, acid-neutralizing capacity;
n.a., not analyzed]

Amount of Specific pH (units) Magnes- Potas-
Sample-collection  precipitation conductance Calcium, ium, dissolved ~ Sodium, dissolved sium, dissolved
date (mm) (uS/cm) Field Laboratory dissolved (peg/L) (eg/L) (neq/L) (neq/L)
01/07/87 19.8 18 4.65 4.66 8.15 1.57 11.3 1.05
01/13/87 106.7 43 4.13 4.19 12.2 1.43 144 7.45
01/20/87 23.6 27 4.36 4.85 12.2 1.29 12.3 4.57
01/28/87 394 8 4.81 4.38 6.11 0.29 2.59 0.98
02/03/87 1.5 49 401 n.a. n.a. n.a. n.a. n.a.
02/17/87 25 61 3.93 n.a. n.a. n.a. n.a. n.a.
02/24/87 203 8 4.8 5.96 10.2 0.86 5.18 0.78
03/03/87 28.7 14 4.61 4.87 4.08 1.72 9.8 0.91
03/31/87 427 26 4.34 4.61 14 1.39 11.8 432
04/07/87 114 16 4.52 4.77 12 0.28 7.76 3.85
04/14/87 25 58 4.23 4.24 21.9 1.39 572 2.02
04/21/87 38.1 31 434 4.61 7.86 2.53 8.01 3.21
04/28/87 2.3 28 4.33 4.65 14.2 1.01 4.88 1.19
05/06/87 27.9 41 4.16 4.36 2.8 1.52 7.03 3.62
05/13/87 6.4 100 3.77 3.81 18.8 3.04 9.92 7.24
05/19/87 10.2 79 3.77 3.87 3.14 1.01 4.82 2.59
05/26/87 38.1 43 4.11 4.18 1.57 1.01 1.93 1.55
06/02/87 2.3 50 4.05 4,06 1.57 4.05 5.24 2.07
06/09/87 11.9 83 3.84 3.83 14.2 3.8 2.34 2.07
06/16/87 27.7 56 3.95 3.92 6.9 3.15 4.14 2.18
06/23/87 8.1 49 4.04 4 124 2.8 12.5 1.12
06/30/87 15 80 3.81 3.77 5.11 1.89 6.13 1.08
07/08/87 48.5 44 4,12 4.12 10.2 2.52 5.57 1.21
07/14/87 33.8 46 4.06 4.19 7.48 1.65 2.78 0.81
08/11/87 10.4 142 3.49 3.5 17 2.46 10.5 2.05
08/19/87 3.6 89 3.81 3.8 33.8 7.92 16.9 25.8
08/24/87 17.8 46 4.07 4.04 12.5 17.3 7.05 1.79
09/01/87 5.1 65 3.98 401 22 184 15.2 2.8
09/08/87 73.4 8 4.98 5.03 2.25 1.65 4.78 0.51
09/15/87 20.1 45 4.04 4.01 4.04 1.65 391 1.54
09/22/87 55.1 27 4.45 43 5.47 1.65 3.48 1.28
09/30/87 11.2 19 4.43 4.51 6.49 4.12 2.17 1.79
10/05/87 5.8 36 422 4.32 15.7 8.22 21.3 <.64
10/13/87 16 23 435 448 4.79 2.46 3.48 244
10/27/87 3 35 4.11 4.45 23.2 14 16.5 4.8
11/02/87 33 1 5.04 5.16 5 0.82 1.3 1.03
11/13/87 24.1 38 4.14 4.38 6.48 2.46 478 1.03
11/24/87 25.7 17 4.58 4.7 6.98 4.11 12.6 2.05
12/01/87 68.3 11 4.85 4.88 25 1.65 522 0.51
12/08/87 2 25 4.39 4.62 324 5.76 7.39 2.02
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Ammonium, Chloride, dissolved Nitrite, dissolved Nitrate, dissolved Sulfate, dissolved Sample-collection
dissolved (uieg/L) (ueg/L) (neg/L) (1eg/L) (peq/L) Delta D (per mil) Delta '*O (per mil) date
n.a. 17.1 <0.8 16.8 28.8 n.a. n.a. 01/07/87
n.a. 19.4 <.8 52.8 73.5 n.a. n.a. 01/13/87
n.a. 21.7 <.8 25 33.1 n.a. n.a. 01/20/87
n.a. 7.02 <.8 13.1 16.6 n.a. n.a. 01/28/87
n.a. n.a. n.a. n.a. n.a. n.a. n.a. 02/03/87
n.a. n.a. n.a. n.a. n.a. n.a. n.a. 02/17/87
n.a. 9.9 <.8 8.66 19 n.a. n.a. 02/24/87
n.a. 10.5 <.8 6.85 21.8 n.a. n.a. 03/03/87
n.a. 14 <.8 17.6 50.2 n.a. n.a. 03/31/87
n.a. 14.5 <.8 15.6 28.5 n.a. n.a. 04/07/87
n.a. 14.1 <.8 445 84.4 n.a. n.a. 04/14/87
n.a. 19.8 <.8 22.6 61.2 n.a. n.a. 04/21/87
n.a. 16.4 <.8 11.5 433 n.a. n.a. 04/28/87
n.a. 7.79 4.1 36.4 64.2 n.a. n.a. 05/06/87
n.a. 23.5 <.8 102 140 n.a. n.a. 05/13/87
n.a. 12.8 <8 48.3 162 n.a. n.a. 05/19/87
n.a. 7.5 <8 30.9 102 n.a. n.a. 05/26/87
n.a. 25.1 <8 18 51.4 n.a. n.a. 06/02/87
n.a. 19.2 <.8 107 230 n.a. n.a. 06/09/87
n.a. 18 <.8 70.1 198 n.a. n.a. 06/16/87
n.a. 20.7 <8 67.1 127 n.a. n.a. 06/23/87
n.a. 29.7 <.8 79.2 153 n.a. n.a. 06/30/87
n.a. 11.6 <.8 30.4 80.8 n.a. n.a. 07/08/87
n.a. 12.9 <.8 36.2 91.3 n.a. n.a. 07/14/87
n.a. 29.5 <.8 88.6 306 n.a. n.a. 08/11/87
n.a. 52.3 <.8 55.5 168 n.a. n.a. 08/19/87
n.a. 10.7 <.8 321 84.7 n.a. n.a. 08/24/87
n.a. 51.1 <8 41.5 124 n.a. n.a. 09/01/87
n.a. 11.6 <8 4.57 27.3 n.a. n.a. 09/08/87
n.a. 10.2 <.8 34.6 91.1 n.a. n.a. 09/15/87
n.a. 10.8 <.8 21.7 60.1 n.a. n.a. 09/22/87
n.a. 12.2 <.8 27.3 38.8 n.a. n.a. 09/30/87
n.a. 133 <8 75.8 60.2 n.a. n.a. 10/05/87
n.a. 119 <.8 249 333 n.a. n.a. 10/13/87
n.a. 62.3 <.8 60.2 66.6 n.a. n.a. 10/27/87
n.a. 9.49 <.8 5.05 16.2 n.a. n.a. 11/02/87
n.a. 6.48 <.8 204 354 n.a. n.a. 11/13/87
n.a. 14.3 <.8 12.6 29.8 n.a. n.a. 11/24/87
n.a. 9.96 <.8 8.23 14.9 n.a. n.a. 12/01/87
n.a. 215 <.8 41.1 348 n.a. n.a. 12/08/87
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Table 5. Chemical analyses of precipitation collected from the U.S. Geological Survey precipitation-collection station at Catoctin
Mountain, Maryland, 1987-93--Continued

Amount of Specific pH (units) Magnes- Potas-
Sample-collection  precipitation conductance Calcium, ium, dissolved Sodium, dissolved sium, dissolved
date (mm) (uS/cm) Field Laboratory dissolved (ueq/L) (neg/L) (peg/L) (peg/L)
12/15/87 14 30 4.48 4.37 9.98 5.76 15.2 3.59
12/22/87 13.5 31 4.32 4.36 <2.5 <.8 2.17 3.59
12/30/87 14.7 23 4.28 4.58 5.48 1.64 2.17 1.03
01/12/88 4.6 10 4.85 5.26 11.5 2.47 3.48 5.13
01/19/88 8.6 14 4.57 4.82 17.5 2.47 8.26 5.13
01/27/88 31.5 16 4.44 4.6 4.5 0.82 2.17 0.77
02/02/88 2.5 17 4.6 4.72 12.5 4.11 13.9 8.18
02/09/88 12.2 16 4.54 4.61 9.48 247 8.08 2.81
02/16/88 17.3 17 4.41 4.55 13.5 1.65 6.76 1.53
02/23/88 10.2 26 43 4.49 11.1 4.44 15.3 133
03/08/88 21.6 24 4.34 4.43 7.86 1.97 5.22 2.05
03/29/88 16.5 10 4.67 4.77 8.36 3.13 3.48 1.02
04/05/88 2 44 4.05 n.a. n.a. n.a. n.a. n.a.
04/12/88 22.6 27 4.45 4.37 228 3.46 12.2 4.78
04/19/88 109 31 4.13 4.38 6.71 5.1 6.96 4.09
04/26/88 7.4 38 4.12 4.27 11 6.25 22.6 164
05/03/88 12.2 52 3.88 4.07 10.2 7.4 104 8.18
05/10/88 70.4 29 4.18 4.29 8.57 3.46 104 3.07
05/17/88 7.6 83 3.78 3.85 20.1 9.21 15.7 12.3
05/24/88 211.8 29 4.08 4.28 10.2 2.47 5.22 2.05
05/31/88 13 45 3.87 4.01 11.4 2.39 3.74 4.22
06/07/88 1.8 96 3.73 n.a. n.a. n.a. n.a. n.a.
06/14/88 13 38 391 4.1 16.7 4.11 2.39 23
06/21/88 1.5 268 2.96 n.a. n.a. n.a. n.a. n.a.
07/12/88 25.4 77 34 3.76 154 3.7 0.96 1.99
07/19/88 31.5 51 3.79 3.89 7.04 1.07 <.09 0.66
07/28/88 323 27 3.86 4.18 2.84 1.32 248 0.9
08/02/88 5.1 53 3.7 3.94 23.9 6.58 4.48 1.94
08/09/88 3 35 3.97 n.a. n.a. n.a. n.a. n.a.
08/23/88 34.8 82 344 3.76 13.6 2.71 3.87 0.97
08/30/88 49.8 21 4.17 4.28 5.94 23 348 0.92
09/06/88 335 17 4.25 4.4 2.79 1.23 2.17 0.72
09/13/88 3 33 3.68 n.a. n.a. n.a. n.a. n.a.
09/19/88 119 38 3.72 4.15 18.6 1.97 2.74 2.23
09/27/88 24.9 14 4.22 4.54 7.63 1.32 0.57 0.56
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Ammonium, Chloride, dissolved Nitrite, dissolved Nitrate, dissolved Sulfate, dissolved Sample-collection
dissolved (ueg/L) (peg/L) (neg/L) (peq/L) (neg/L) Delta D (per mil) Delta '*O (per mil) date
n.a. 13.2 <.8 22 62.2 n.a. n.a. 12/15/87
n.a. 10.8 <.8 15.4 46.9 n.a. n.a. 12/22/87
n.a. 12.6 <.8 14.2 47.3 n.a. n.a. 12/30/87
n.a. 8.54 <.8 31.6 35.5 n.a. n.a. 01/12/88
n.a. 10.3 <.8 13.8 26.2 n.a. n.a. 01/19/88
n.a. 10.1 <.8 13.5 31.1 n.a. n.a. 01/27/88
n.a. 18.5 <.8 19 22.9 n.a. n.a. 02/02/88
n.a. 6.31 1.1 9.54 34.2 n.a. n.a. 02/09/88
n.a. 7.32 <.8 15.2 35.7 n.a. n.a. 02/16/88
n.a. 13.3 <.8 27.3 78.7 n.a. n.a. 02/23/88
n.a. 12 <.8 18 42 n.a. n.a. 03/08/88
n.a. 7.13 <8 22.9 21.4 n.a. n.a. 03/29/88
n.a. n.a. n.a. n.a. n.a. n.a. n.a. 04/05/88
n.a. 10.6 <.8 18.3 55.5 n.a. n.a. 04/12/88
n.a. 9.35 <.8 23.7 62.9 n.a. n.a. 04/19/88
n.a. 14.2 <.8 34.3 97.5 n.a. n.a. 04/26/88
n.a. 14.2 <8 38.8 51 n.a. n.a. 05/03/88
n.a. 11.1 <8 28.2 89.2 n.a. n.a. 05/10/88
n.a. 29.1 <8 4.86 142 n.a. n.a. 05/17/88
n.a. 12.5 <.8 29 64.2 n.a. n.a. 05/24/88
n.a. 114 0.39 39.2 79.8 n.a. n.a. 05/31/88
n.a. n.a. n.a. n.a. n.a. n.a. n.a. 06/07/88
n.a. 8 0.46 41 72.7 n.a. n.a. 06/14/88
n.a. n.a. n.a. n.a. n.a. n.a. n.a. 06/21/88
n.a. 12.1 <.8 40.9 154 n.a. n.a. 07/12/88
n.a. 7.08 <.8 32.2 104 n.a. n.a. 07/19/88
n.a. 6.5 <.8 29 52.8 n.a. n.a. 07/28/88
n.a. 15.2 <8 438 131 n.a. n.a. 08/02/88
n.a. n.a. n.a. n.a. n.a. n.a. n.a. 08/09/88
n.a. 9.56 <.8 69 157 n.a. n.a. 08/23/88
n.a. 8.58 <.8 18.4 454 n.a. n.a. 08/30/88
n.a. 6.4 <.8 14.4 349 n.a. n.a. 09/06/88
n.a. n.a. n.a. n.a. n.a. n.a. n.a. 09/13/88
n.a. 6.58 <.8 28.5 90.9 n.a. n.a. 09/19/88
n.a. 4.38 <.8 13.1 28.5 n.a. n.a. 09/27/88
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Table 5. Chemical analyses of precipitation collected from the U.S. Geological Survey precipitation-collection station at Catoctin
Mountain, Maryland, 1987-93--Continued

Amount of Specific pH_(units) Magnes- Potas-
Sample-collection  precipitation conductance Calcium, ium, dissolved  Sodium, dissolved  sium, dissolved

date (mm) (1S/cm) Field Laboratory dissolved (ueq/L) (neg/L) (peg/L) (neq/L)
10/04/88 3.8 31 4.15 n.a. n.a. n.a. n.a. n.a.
10/11/88 1.5 57 3.83 n.a. n.a. n.a. n.a. n.a.
10/18/88 4.3 23 4.21 n.a. 13.6 5.76 5.13 18
10/25/88 31 18 4.33 n.a. 2.54 1.07 2.44 0.95
11/08/88 37.1 15 4.58 n.a. 8.03 395 8.66 1.99
11/15/88 11.9 27 4.16 n.a. 2.59 2.96 12.4 1.25
11/22/88 57.2 18 4.33 4.57 1.1 0.58 1.26 0.23
11/29/88 9.9 9 4.83 4.94 2.84 1.97 7.26 2.05
12/27/88 27.2 22 42 4.27 4.24 1.81 5.35 1.64
01/03/89 10.2 16 4.4 4.52 5.74 2.06 4.18 1.2
01/10/89 229 24 4.3 437 7.78 1.07 1.87 1.59
01/17/89 27.7 15 443 4.55 0.6 0.66 0.91 0.28
01/31/89 94 35 4.11 4.2 3.39 0.99 1 1.25
02/07/89 17.5 27 4.26 43 9.33 2.06 3.52 1.38
02/14/89 11.2 31 4.24 4.33 6.49 1.89 3.05 0.59
02/21/89 23.1 35 4.15 4.25 1.15 0.91 0.3 0.51
02/28/89 9.4 24 4.25 4.23 14 0.58 <.09 0.38
03/09/89 17.5 21 4.37 4.36 5.64 1.65 348 0.92
03/21/89 254 20 442 454 8.43 1.81 1.13 1.02
03/29/89 29.7 8 4.66 4.73 0.5 0.74 1.22 0.31
04/04/89 20.3 49 3.97 4.09 14.5 346 5 1.18
04/11/89 9.7 51 4.01 4.12 17.7 3.78 3.7 5.06
04/18/89 8.9 48 4.01 4.09 6.74 1.56 3.78 9.28
04/24/89 5.1 43 4.06 4.19 18.7 5.68 8.22 10.5
05/02/89 55.4 22 4.31 4.33 0.45 0.33 <.09 0.51
05/09/89 76.5 11 4.56 4.64 0.65 041 <.09 4.76
05/17/89 86.9 29 421 4.25 19 0.66 <.09 0.26
05/23/89 2.5 55 3.96 n.a. n.a. n.a. n.a. n.a.
05/30/89 22.1 37 4.09 4.15 8.88 2.22 0.3 1.23
06/06/89 13.7 43 3.99 4.05 4.59 1.23 <.13 0.74
06/13/89 493 6 4.81 4.75 09 0.16 <.13 0.54
06/20/89 36.3 12 4.53 4.58 4.84 1.23 0.74 1.36
06/27/89 244 36 4.04 4.1 4.34 14 2 0.84
07/05/89 88.1 24 4.24 4.3 2.79 0.91 0.91 0.61
07/11/89 5.1 35 4.11 4.2 11.2 2.38 1.74 4.63
07/18/89 229 40 4.01 4.08 2.79 0.66 0.26 0.2
07/25/89 15.2 17 436 4.38 2.25 0.99 1.35 0.56
08/01/89 26.4 52 395 3.97 3.59 0.9 1 0.97
08/08/89 3.6 53 391 4.03 23.4 543 11.4 8.59
08/15/89 1.5 10 4.88 n.a. n.a. n.a. n.a. n.a.
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Ammonium, Chloride, dissolved Nitrite, dissolved Nitrate, dissolved Sulfate, dissolved Sample-collection
dissolved (peg/L) (peq/L) (peg/L) (peq/L) (peq/L) Delta D (per mil) Delta '*O (per mil) date
n.a. n.a. n.a. n.a. n.a. n.a. n.a. 10/04/88
n.a. n.a. n.a. n.a. n.a. n.a. n.a. 10/11/88
n.a. 9.13 1.62 14.3 43.6 n.a. n.a. 10/18/88
n.a. 5.21 <.8 20.3 27.5 n.a. n.a. 10/25/88
n.a. 13.1 <.8 12.2 334 n.a. n.a. 11/08/88
n.a. 18.7 <.8 11.6 44.3 n.a. n.a. 11/15/88
n.a. 3.63 <.8 12.9 26.2 n.a. n.a. 11/22/88
n.a. 9.97 <8 8.07 15.9 n.a. n.a. 11/29/88
n.a. 10.4 <.8 28.6 52.2 n.a. n.a. 12/27/88
n.a. 7.53 <.8 23.3 32.1 n.a. n.a. 01/03/89
n.a. 7.66 0.9 27.3 39.3 n.a. n.a. 01/10/89
10.4 53 <.8 9.88 24.1 n.a. n.a. 01/17/89
n.a. 5.68 <.8 32.8 46.4 n.a. n.a. 01/31/89
n.a. 21 <.8 30.8 47.8 n.a. n.a. 02/07/89
n.a. 8.24 <.8 30 338 n.a. n.a. 02/14/89
n.a. 5.79 <.8 324 45 n.a. n.a. 02/21/89
n.a. 3.81 <.8 24.7 374 n.a. n.a. 02/28/89
n.a. 53 <.8 16.8 34,7 n.a. n.a. 03/09/89
n.a. 4,29 <.8 16 46.2 n.a. n.a. 03/21/89
n.a. 4.63 <.8 9.1 18.1 n.a. n.a. 03/29/89
n.a. 7.76 <8 59.6 88.5 n.a. n.a. 04/04/89
n.a. 9.23 <.8 572 74.8 n.a. n.a. 04/11/89
n.a. 11.9 <.8 337 102 n.a. n.a. 04/18/89
n.a. 16.1 <.8 39.2 102 n.a. n.a. 04/24/89
n.a. 3.16 <8 17.2 41.8 n.a. n.a. 05/02/89
n.a. 2.39 <.8 9.38 19.5 n.a. n.a. 05/09/89
n.a. 347 <.8 24.2 549 n.a. n.a. 05/17/89
n.a, n.a. n.a. n.a. n.a. n.a. n.a. 05/23/89
n.a. 5.11 <.8 36.2 76.8 n.a. n.a. 05/30/89
n.a. 4.47 <8 29.5 84.9 n.a. n.a. 06/06/89
n.a. 1.05 <.8 7.14 12.5 n.a. n.a. 06/13/89
n.a. 2.71 <.8 12.8 26 n.a. n.a. 06/20/89
n.a. 487 <.8 47.2 62.8 n.a. n.a. 06/27/89
n.a. 3.51 <.8 12.3 57.5 n.a. n.a. 07/05/89
19.7 6.37 <8 27.2 75.5 n.a. n.a. 07/11/89
254 348 <.8 329 84.1 n.a. n.a. 07/18/89
10.6 3.66 <.8 16.3 454 n.a. n.a. 07/25/89
32.5 5.82 <.8 45.1 96.7 n.a. n.a. 08/01/89
18.3 16.4 <.8 47.2 122 n.a. n.a. 08/08/89
n.a. n.a. n.a. n.a. n.a. n.a. n.a. 08/15/89
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Table 5. Chemical analyses of precipitation collected from the U.S. Geological Survey precipitation-collection station at Catoctin
Mountain, Maryland, 1987-93-- Continued

Amount of Specific PH (units) Magnes- Potas-
Sample-collection  precipitation conductance Calcium, ium, dissolved ~ Sodium, dissolved sium, dissolved
date {mm) (1S/cm) Field Laboratory dissolved (peg/L) (peq/L) (peqg/L) (ueq/L)
08/22/89 10.9 55 3.89 3.92 8.48 1.73 2.65 9.72
08/29/89 43 37 4.01 n.a. n.a. n.a. n.a. n.a.
09/05/89 6.4 36 4.02 4.09 5.94 0.66 1.39 348
09/19/89 16.8 27 432 433 1.2 0.58 0.26 0.77
09/26/89 40.4 12 4.61 4.62 23 2.06 8.13 0.79
10/03/89 44.5 13 4.49 4.57 0.1 0.66 0.44 0.61
10/18/89 229 13 4.52 4.54 2.44 0.66 0.7 0.64
10/24/89 59.9 12 4.53 4.58 0.9 <.05 0.13 0.23
10/31/89 1.3 36 4.19 n.a. n.a. n.a. n.a. n.a.
11/07/89 4.1 20 4.42 4.45 11.2 2.8 3.87 4.02
11/14/89 16.5 17 461 4.4 4.64 0.74 0.44 0.97
11/21/89 229 8 4.82 4.76 5.49 1.56 322 1.25
11/29/89 13.2 24 4.28 4.4 7.54 1.97 4.87 2.84
12/18/89 6.1 n.a. n.a. 4.44 3.99 1.23 1.83 1.25
12/27/89 6.4 15 4.47 n.a. n.a. n.a. n.a. n.a.
01/02/90 29.5 22 4.33 4.39 1.75 0.82 2.78 1.28
01/09/90 7.6 18 4.37 4.42 4.34 1.32 3.57 2.89
01/23/90 12.7 26 4.29 4.42 6.79 1.23 3.09 21.7
01/30/90 67.8 20 4.38 4.46 1.2 0.9 2.57 0.2
02/06/90 11.9 36 4.06 4.24 29.7 1.56 4.78 4.96
02/13/90 17.8 30 4.2 4.26 4.34 0.99 1.35 1.1
02/20/90 0.5 143 3.67 n.a. n.a. n.a. n.a. n.a.
02/27/90 16.8 29 4.24 4.33 5.94 3.21 9.18 33
03/13/90 2.5 53 3.94 n.a n.a. n.a. n.a. n.a.
03/21/90 27.7 25 433 4.4 7.58 2.88 6.96 1.13
03/27/90 43 46 4.08 n.a. n.a. n.a. n.a. n.a.
04/03/90 38.1 53 4.05 4.05 6.87 1.81 3.48 1.2
04/10/90 13.7 30 4.2 4.25 9.13 1.89 1.87 1.15
04/17/90 17.3 39 4.1 4.13 6.79 4.52 13.6 1.25
04/25/90 4.3 111 3.61 3.65 27.1 543 5.7 8.21
04/30/90 16.8 33 422 4.23 3.34 1.15 1.04 1.53
05/08/90 239 43 4.08 4.09 11.2 3.04 2.13 1.46
05/15/90 67.3 75 4.76 4.81 2.99 1.4 1.17 2.02
05/23/90 27.9 25 4 4.49 30 18.2 4.09 21.7
05/29/90 68.6 28 4.27 4.29 22 0.58 1.04 0.79
06/05/90 10.4 12 4.7 4.95 12.1 2.22 6.09 243
06/12/90 15.5 59 3.88 39 14.5 2.88 2.74 1.13
06/19/90 348 35 4.17 4.14 10.5 222 0.48 0.79
06/26/90 9.4 67 3.81 3.86 18.9 4.36 4.13 3.63
07/03/90 14 55 4.01 3.98 11.3 2.88 1.04 1.48
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Ammonium, Chloride, dissolved Nitrite, dissolved Nitrate, dissolved Sulfate, dissolved Sample-collection
dissolved (1eq/L) (ueg/L) (ueqg/L) (peg/L) (peg/L) Delta D (per mil) Delta '*O (per mil) date
27 5.19 <8 35.5 127 n.a. n.a. 08/22/89
n.a. n.a. n.a. n.a. n.a. n.a. n.a. 08/29/89
492 5.2 1.34 25.7 73.7 n.a. n.a. 09/05/89
179 4.02 <.8 28 47.2 n.a. n.a. 09/19/89
9.46 12.3 <.8 7.09 31.2 n.a. n.a. 09/26/89
13.9 4.35 <.8 13.1 31.7 n.a. n.a. 10/03/89
7.63 2.87 <.8 12.7 237 n.a. n.a. 10/18/89
4.48 2 <.8 7.18 20.3 n.a. n.a. 10/24/89
n.a. n.a. n.a. n.a. n.a. n.a. n.a. 10/31/89
104 9.56 <.8 20.7 40.8 n.a. n.a. 11/07/89
9.5 4.62 <.8 19.2 39.5 n.a. n.a. 11/14/89
6.63 5.37 <.8 8.26 18 n.a. n.a. 11/21/89
9.89 8.32 <.8 234 38.1 n.a. n.a. 11/29/89
8.84 8.89 <.8 31.7 12.9 n.a. n.a. 12/18/89
n.a. n.a. n.a. n.a. n.a. n.a. n.a. 12/27/89
10.2 5.49 <.8 12.1 336 n.a. n.a. 01/02/90
8.01 8.08 <.8 20 30.2 n.a. n.a. 01/09/90
26.4 26.4 <.8 29.7 41.5 n.a. n.a. 01/23/90
9.36 5.75 <.8 15 28.3 n.a. n.a. 01/30/90
18.2 8.76 <.8 36.2 549 n.a. n.a. 02/06/90
14.6 3.71 <.8 28.2 48 n.a. n.a. 02/13/90
n.a. n.a. n.a. n.a. n.a. n.a. n.a. 02/20/90
12.8 144 <.8 31 375 n.a. n.a. 02/27/90
n.a. n.a. n.a. n.a. n.a. n.a. n.a. 03/13/90
209 8.53 <.8 28.5 40.8 n.a. n.a. 03/21/90
n.a. n.a. n.a. n.a. n.a. n.a. n.a. 03/27/90
449 5.85 <.8 535 86.1 n.a. n.a. 04/03/90
1.57 7.01 <.8 39.5 338 n.a. n.a. 04/10/90
21.4 16.8 <.8 423 68.1 -46 -8.05 04/17/90
58.7 21.7 <.8 98.4 246 n.a. n.a. 04/25/90
25.3 4 <.8 31 58.2 -37 -6.45 04/30/90
33.2 6.11 <.8 472 86.5 -22.5 -4.75 05/08/90
5.51 2.94 <.8 7.67 17.6 -385 -6.8 05/15/90
29.2 6.92 <.8 36.4 87.6 -7 2.4 05/23/90
14.6 3.52 <.8 20.5 483 -49.5 -8.1 05/29/90
<2.4 8.29 <.8 17.6 17 -56.5 n.a. 06/05/90
29.4 6.68 <.8 52.8 116 -15.5 n.a. 06/12/90
24 3.89 <.8 20.6 75.1 -20.5 n.a. 06/19/90
22.6 9.5 <.8 58.6 138 -58 n.a. 06/26/90
452 6.69 <.8 47.1 116 -14 n.a. 07/03/90
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Table 5. Chemical analyses of precipitation collected from the U.S. Geological Survey precipitation-collection station at Catoctin
Mountain, Maryland, 1987-93--Continued

Amount of Specific pH (units) Magnes- Potas-
Sample-collection  precipitation conductance Calcium, ium, dissolved  Sodium, dissolved sium, dissolved
date (mm) (S/cm) Field Laboratory dissolved (ueg/L) (ueq/L) (ueg/L) (ueq/L)
07/10/90 24.6 43 4.06 4.11 18 3.62 1.91 1.97
07/17/90 85.3 24 4.28 4.29 2.99 1.15 1.57 1.13
07/24/90 19.1 50 39 3.95 4.99 0.99 0.74 1.02
07/31/90 0.3 61 3.79 n.a. n.a. n.a. n.a. na.
08/07/90 33 29 421 433 4.49 0.58 0.57 0.41
08/14/90 25.1 40 4.09 4.2 7.09 1.15 1.13 0.72
08/21/90 48.8 41 4.11 4.12 3.49 0.49 <13 0.31
08/28/90 53.8 31 3.81 4.26 3.29 1.4 3.96 0.61
09/18/90 16.8 63 3.83 4.25 16 4.71 2.78 1.28
09/25/90 274 41 4.03 4.12 3.19 0.49 0.78 0.59
10/02/90 1 94 3.65 4.45 92.8 10.2 16.8 9.08
10/09/90 25 40 4.08 4.58 49.3 7.98 14.2 10.9
10/16/90 86.6 17 4.6 5.08 8.63 8.72 38.8 1.25
10/24/90 97 9 4.72 4.99 2.49 1.48 4.13 0.61
11/06/90 11.9 27 4.29 4.47 8.98 3.29 8.53 2.2
11/13/90 274 14 4.49 4.74 4.99 1.64 5.48 0.36
11/20/90 4.6 30 4.12 4.67 36.9 3.95 6.96 4.35
11/27/90 5.1 n.a. 4.26 4.63 24 2.71 3.57 11.2
12/04/90 41.1 23 43 4.43 3.99 23 7.87 0.54
12/18/90 33 17 4.41 4.79 9.48 0.82 0.96 0.38
12/26/90 35.8 16 4.83 5.8 26.4 9.46 57 19.7
01/02/91 27.2 6 4.89 5.25 2.64 1.15 1.17 0.49
01/08/91 9.1 20 4.21 4.6 3.99 2.06 1 0.95
01/15/91 28.2 12 4.55 5.16 7.49 1.35 2.78 1.02
01/22/91 26.2 28 4.16 4.56 11 4.69 9.35 0.64
02/05/91 7.6 23 428 5.04 17.5 1.56 1.44 0.92
02/12/91 15.5 63 3.82 4.06 7.98 3.95 4.09 1.46
02/19/91 20.1 36 4.14 4.38 6.49 2.38 0.91 0.56
02/26/91 4.8 26 4.27 4.73 11.5 7.24 5.09 1.2
03/05/91 45.2 18 4.48 4.89 13.5 2.3 7.13 0.56
03/12/91 5.8 36 4.2 493 52.9 11.1 5.48 3.07
03/19/91 244 22 4.26 4.63 17.5 1.15 1.44 0.69
03/26/91 36.8 23 427 4.63 14.5 1.4 1.17 0.56
04/02/91 18.3 50 3.98 4.55 28.9 3.37 3.57 1.79
04/09/91 3.8 23 428 5.51 39.9 5.02 7.13 2.3
04/16/91 30.5 28 4.19 4.66 26.4 3.87 4.61 0.89
04/23/91 26.7 34 4.08 437 11 2.88 7.57 0.43
04/29/91 4.1 43 4.04 4.44 27.9 14.1 7.39 2.1
05/07/91 30 20 44 4.85 16 5.59 2.04 1.56
05/14/91 6.6 73 3.76 4.13 70.4 11.1 4.31 12.3



Ammonium, Chloride, dissolved Nitrite, dissolved Nitrate, dissolved Sulfate, dissolved Sample-collection

dissolved (neg/L)  (ueq/L) (ueg/L) (peg/L) (peq/L) Delta D (per mil) Delta '*O (per mil) date
41.1 5.28 <8 28.6 108 -15.5 n.a. 07/10/90
9.92 5.88 <8 21.8 41.4 -35.5 n.a. 07/17/90
16.6 5.14 <8 27.4 108 -37.5 n.a. 07/24/90
n.a. n.a. n.a. n.a. n.a. n.a. n.a. 07/31/90
18.5 4.21 <.8 20.5 54.8 -36 n.a. 08/07/90
45.6 5.41 <8 31.1 85.9 -25.5 n.a. 08/14/90
24.9 3.35 <.8 30.2 73.7 -36 n.a. 08/21/90
13.2 8.79 <8 217.5 51.9 -37 n.a. 08/28/90
27.3 21.8 <.8 63.8 93.2 -40 -7 09/18/90
28.1 2.88 <.8 325 80.6 -31.5 -6.15 09/25/90
41 18 <.8 61.2 120 n.a. n.a. 10/02/90
28.1 15.8 <8 29.3 874 n.a. n.a. 10/09/90
6.82 46.9 <.8 6.82 28.5 -13 -3.45 10/16/90
<24 5.89 <.8 6.69 14.1 -26.5 -6.25 10/24/90
10.8 9.99 <.8 24.3 432 -4.5 -4.05 11/06/90
9.68 8.74 <8 12 15.9 -51.5 -9 11/13/90
20.9 9.52 <8 438 36.1 -55 -9.5 11/20/90
6.26 124 <8 22.9 294 -72 -10.55 11/27/90
11.6 11.8 <.8 18.8 344 -10 -4.9 12/04/90
8.24 3.15 <.8 10.2 30.2 -62.5 -10.15 12/18/90
38.7 54.7 <.8 21.8 44.1 -27.5 -5.1 12/26/90
5.62 3.96 <.8 9.17 9.56 -94 -13.45 01/02/91
9.98 4.89 <8 19.2 30.5 -111 -15.1 01/08/91
6.37 7.6 <.8 13.3 20.3 -63.5 -10.6 01/15/91
n.a. 19.3 <.8 244 41.3 -39.5 -8.05 01/22/91
n.a. 471 <.8 21.3 336 -84.5 -11.85 02/05/91
n.a. 11.3 <.8 74.2 84.5 -14.5 -4.4 02/12/91
n.a. 4.99 <8 39.9 41.5 -103 -15 02/19/91
n.a. 7.78 <8 21.7 35.2 -39 -1.4 02/26/91
n.a. 10.9 <.8 20.6 26.2 -47 -7.1 03/05/91
n.a. 8.09 <.8 48 78.4 -44.5 -7.2 03/12/91
n.a. 497 <8 19.6 294 -65 -10.8 03/19/91
n.a. 4.03 <.8 21.1 35.8 -50 -71.8 03/26/91
n.a. 7.86 <.8 47 82.7 -60.5 -9.1 04/02/91
n.a. 10.2 <.8 19.3 37.2 -16 -4.6 04/09/91
n.a. 7.49 <8 24.4 49.8 -28.5 -6.35 04/16/91
n.a. 10.8 <.8 224 60.2 -104 -15 04/23/91
n.a. 10.7 <.8 374 70 -385 -6.95 04/29/91
n.a. 7.12 <8 22.6 44 .4 -34 -6.4 05/07/91
n.a. 16.6 <8 56.8 141 -32.5 -4.6 05/14/91

45



Table 5. Chemical analyses of precipitation collected from the U.S. Geological Survey precipitation-collection station at Catoctin
Mountain, Maryland, 1987-93--Continued

Amount of Specific pH (units) Magnes- Potas-
Sample-collection  precipitation conductance Calcium, ium, dissolved ~ Sodium, dissolved sium, dissolved
date (mm) (US/cm) Field Laboratory dissolved (peq/L) (peq/L) (peg/L) (peq/L)
05/21/91 229 18 4.35 478 17.5 3.45 1.91 1.13
05/28/91 1 106 3.51 n.a. n.a. n.a. n.a. n.a.
06/04/91 1 138 3.49 n.a. n.a. n.a. n.a. n.a.
06/18/91 53.3 36 4.08 424 3.99 0.99 0.74 043
06/25/91 9.9 88 3.61 4.04 8.48 2.8 2.61 1.43
07/09/91 24.9 56 3.88 4.08 12 2.71 2.91 1.02
07/17/91 17 29 4.07 4.2 2.5 1.07 0.87 0.69
07/23/91 1.3 152 3.36 n.a. n.a. n.a. n.a. n.a.
07/30/91 24.1 38 4 4,12 10.3 2.06 0.83 <2
08/06/91 1 290 3.17 n.a. n.a. n.a. n.a. n.a.
08/13/91 254 73 3.75 3.86 4.44 1.15 1.44 0.28
08/20/91 30.5 38 3.99 4.08 0.6 1 32 0.08
08/27/91 13.2 68 3.61 3.87 6.04 2.71 3.35 0.7
09/10/91 51.6 42 3.98 4.13 24 0.7 0.9 1.3
09/17/91 6.4 52 4.27 4.13 12.9 2.71 1.87 1.2
09/24/91 78.2 48 3.87 4.13 6.1 42 0.96 0.28
10/01/91 104 37 4.09 461 5.1 374 0.17 0.56
10/08/91 35.1 19 437 461 3.89 2.63 <.13 <.2
10/15/91 9.4 55 3.84 4.04 10.1 1.89 0.65 <2
10/22/91 17 14 4.55 494 6.04 6.42 0.22 0.15
11/12/91 14.7 20 435 4.79 4.59 14 1.52 0.66
11/19/91 2.5 69 3.88 n.a. n.a. n.a. n.a. n.a.
11/26/91 493 13 4.62 5.14 11.3 5.8 2.87 0.51
12/03/91 62.5 11 4.53 471 1.65 1.89 0.13 <2
12/10/91 19.3 17 441 4.96 6.89 16.5 0.1 <2
12/17/91 8.1 20 439 4.78 4.54 2.4 0.43 0.08
12/23/91 3.8 68 4.06 4.45 13.7 208 6.61 0.1
12/30/91 26.9 12 4.57 49 5.99 1.32 <13 <2
01/07/92 14.7 22 4.44 4.82 6.04 425 8.05 <.2
01/14/92 14.7 16 4.47 5.09 9.33 8.8 1.17 0.18
01/28/92 10.4 23 4.25 4.61 7.04 2.96 1.87 <.2
02/18/92 25.7 37 4.15 433 6.24 25.5 0.7 <2
02/25/92 10.2 115 3.79 n.a. n.a. n.a. n.a. n.a.
03/03/92 8.6 26 4,19 478 11.9 12.8 <.13 <2
03/10/92 40.9 23 432 4,58 5.99 2.96 3.7 <2
03/17/92 18.3 27 428 4.47 11.3 1.89 1.65 1.41
03/24/92 3.8 46 4 421 9.18 3.04 1.52 0.46
03/31/92 45.2 20 4.16 443 5.59 1.15 2.31 <2
04/13/92 4.6 129 3.56 3.82 42.5 9.95 1.78 1.18
04/21/92 5.1 81 3.77 4.1 n.a. n.a. n.a. n.a.
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Ammonium, Chloride, dissolved Nitrite, dissolved Nitrate, dissolved Sulfate, dissolved Sample-collection

dissolved (ueq/L) (ueg/L) (ueg/L) (peg/L) (ueg/L) Delta D (per mil) Delta '*0O (per mil) date
16.7 9.24 <8 15.1 34.4 -45.5 -1.35 05/21/91
n.a. n.a. n.a. n.a. n.a. -17 -3.2 05/28/91
n.a. n.a. n.a. n.a. n.a. -19.5 -3.5 06/04/91
n.a. 8.04 1.07 31.9 67.4 -29.5 -5.6 06/18/91
n.a. 30.9 <.8 66.4 90.6 -39.5 -6.3 06/25/91
n.a. 9.56 <8 40.2 113 -26 -4.7 07/09/91
n.a. 11.9 <.8 17.6 60.7 -26.5 -5.45 07/17/91
n.a. n.a. n.a. n.a. n.a. 4.5 -0.8 07/23/91
n.a. 7.69 <8 424 86.2 -29 -5 07/30/91
n.a. n.a. n.a. n.a. n.a. -6 -1.5 08/06/91
n.a. 10.4 <.8 53.1 140 -18.5 -4.5 08/13/91
n.a. 7.84 <.8 23.7 83.1 -52 -8.55 08/20/91
n.a. 13.7 <8 66.6 146 -49 -8.3 08/27/91
n.a. 5.78 <.8 26.3 79.3 -36 -6.85 09/10/91
n.a. 14.9 <8 44.7 94.7 -29.5 -5.4 09/17/91
n.a. 9.64 <8 28.5 107 -14.5 -4.4 09/24/91
n.a. 60.6 <8 25 40.8 -45 -8.15 10/01/91
n.a. 6.52 <.8 12.8 28 -64 -10.1 10/08/91
n.a. 9.48 <.8 68.4 72.5 -52.5 -8.75 10/15/91
n.a. 4.7 <.8 16.1 30.9 -121 -16.1 10/22/91
n.a. 5.85 <8 13.4 31.3 -62.5 -10.1 11/12/91
n.a. n.a. n.a. n.a. n.a. n.a. n.a. 11/19/91
n.a. 9.96 <8 8.82 18.6 -17.5 -4.6 11/26/91
n.a. 3.36 <8 5.57 17.8 -78.5 -11.35 12/03/91
n.a. 21.5 <.8 13.6 27.5 -90 -13.1 12/10/91
n.a. 2.96 <.8 13 26.3 =73 9.8 12/17/91
n.a. 174 <.8 7.09 8.81 -87 -12 12/23/91
n.a. 2.44 <8 4.26 17.8 -60 -10.05 12/30/91
n.a. 63.6 <8 7.38 15.8 -54 9.5 01/07/92
25.2 15.5 <8 11.5 248 -63.5 -9.5 01/14/92
14.2 6.47 <.8 25.8 31.9 -66 -10.8 01/28/92
11.2 30.9 <.8 30.7 42.1 96.5 -14.45 02/18/92
n.a. n.a. n.a. n.a. n.a. -61.5 -9.7 02/25/92
15.6 12.3 <8 19.8 38.3 -84 -11.8 03/03/92
16.8 10 <.8 15.1 432 -38.5 -6.95 03/10/92
22.7 5.43 <.8 28.5 48.9 -49.5 -7.9 03/17/92
252 9.33 <.8 60.4 65 -84.5 -12.8 03/24/92
<2.4 7.26 <.8 21.5 39.9 -03 -14.25 03/31/92
53.5 11.7 1.93 136 179 -22 -4 04/13/92
63.4 15 <.8 73.2 139 -95 -2.9 04/21/92
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Table 5. Chemical analyses of precipitation collected from the U.S. Geological Survey precipitation-collection station at Catoctin
Mountain, Maryland, 1987-93--Continued

Amount of Specific pH (units) Magnes- Potas-
Sample-collection  precipitation conductance Calcium, ium, dissolved  Sodium, dissolved  sium, dissolved
date (mm) (uS/cm) Field Laboratory dissolved (peq/L) (peg/L) (ueq/L) (peq/L)
04/23/92 96 9 4.66 495 0.7 1.15 1.96 <2
04/28/92 8.1 58 3.87 4.26 21.9 2.63 0.09 <.2
05/03/92 3.6 34 4.23 n.a. n.a. n.a. n.a. n.a.
05/12/92 29.5 30 4.19 4.43 14.9 3.78 5.83 1.53
05/19/92 249 58 3.92 4.11 16.2 3.37 0.35 2.58
05/26/92 13.5 45 4.02 4.36 16.1 1.81 0.22 1.48
06/02/92 41.1 12 4.53 4.84 4.54 0.49 <.13 <.2
06/09/92 41.7 16 4.43 493 3.19 0.33 <.13 <.2
06/23/92 17.5 30 4.15 4.66 13.1 3.13 4.87 2.56
06/30/92 30.5 40 4 4.19 9.1 1.3 0.1 0.4
07/07/92 422 47 3.95 4.13 8.6 1.7 3.2 04
07/14/92 5.3 76 3.7 n.a. n.a. n.a. n.a. n.a.
07/21/92 432 21 43 4.51 8.5 1.9 0.8 <2
07/28/92 105.9 26 4.18 441 6.9 0.7 0.5 0.6
08/04/92 29.5 27 4.17 4.52 14 1.23 0.78 <.2
08/11/92 0.5 43 3.94 n.a. n.a. n.a. n.a. n.a.
08/18/92 26.7 45 3.96 4.3 17.4 2.3 0.87 <2
08725192 26.7 58 3.83 4.07 14.6 1.07 <.13 0.54
09/01/92 8.9 22 4.37 5.22 25.3 5.76 8.18 2.79
09/08/92 40.9 17 442 499 12.8 2.3 5.48 0.38
09/15/92 41.1 18 4.35 4.81 8.83 0.58 <.13 <2
09/22/92 1.8 37 4.03 n.a. n.a. n.a. n.a. n.a.
09/29/92 42.7 10 4.62 5.2 7.34 0.99 0.44 <2
10/13/92 35.6 11 4.53 492 8.33 1.56 2.65 <2
10/27/92 1 67 3.86 n.a. n.a. n.a. n.a. n.a.
11/03/92 66 35 4.11 4.29 13.5 1.4 3.18 <.2
11/10/92 5.1 49 3.95 4.32 22.5 395 1.34 1.28
11/17/92 15.7 14 4.57 4.76 349 2.47 6.48 3.84
11/24/92 574 18 441 4.66 <.45 4.03 15.8 1.28
12/01/92 5.6 39 4.03 442 20.5 2.3 3.44 1.02
12/08/92 5.8 37 4.09 431 9.98 1.97 1.65 1.28
12/15/92 85.6 10 4.65 4.75 <45 0.49 2.26 <2
12/21/92 19.8 19 4.36 4.54 <.45 0.58 1.57 <.2
12/29/92 11.9 20 4.36 4.66 3.49 3.46 7.05 <2
01/05/93 18 9 4.99 4.99 1.5 2.72 11.1 1.02
01/12/93 4.6 28 4.16 n.a. n.a. n.a. n.a. n.a.
01/19/93 6.1 25 4.22 4.45 4.49 1.15 2.61 0.51
01/26/93 32 17 4.12 4.61 2 2.55 1.52 0.2
02/17/93 7.4 20 4.35 4.53 5.99 1.55 2.65 <.2
02/23/93 11.2 33 4.11 429 8.48 2.22 348 0.84
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Ammonium, Chloride, dissolved Nitrite, dissolved Nitrate, dissolved Sulfate, dissolved Sample-collection

dissolved (peq/L) (peq/L) (ueg/L) (ueg/L) (ueg/L) Delta D (per mil) Delta *Q (per mil) date
12.3 5.06 <.8 6.81 16.4 -32.5 -5.9 04/23/92
17.5 4.84 <.8 44.6 78.3 -49 -8.1 04/28/92
n.a. n.a. n.a. n.a. n.a. -17.5 -2.85 05/03/92
229 10.6 <.8 36.6 51.9 -36 -6.3 05/12/92
26.6 7.28 <.8 53.2 110 -20 -4.55 05/19/92
18.4 5.52 <.8 333 77.8 -38 -6.55 05/26/92
<2.4 1.82 <.8 11 20 -32 -6.4 06/02/92
<2.4 3.06 <.8 14.3 16.2 -49.5 -7.95 06/09/92
28.8 6.58 <.8 26.8 56.9 -29.5 -5.7 06/23/92
<24 33 <.8 284 81.8 -50 -7.95 06/30/92
<24 6.02 <.8 374 82 -26 -4.55 07/07/92
n.a. n.a. n.a. n.a. n.a. 4.5 -0.7 07/14/92
<24 2.52 <.8 16 41.6 -32 -5.6 07/21/92
<24 2.11 <.8 17.4 44 4 -52 -8.3 07/28/92
<2.4 3.98 1.44 16.6 48 -39.5 -6.1 08/04/92
n.a. n.a. n.a. n.a. n.a. n.a. n.a. 08/11/92
n.a. 2.79 <.8 42.1 72.6 -47.5 -7.55 08/18/92
n.a. 2.69 0.61 326 117 -48.5 -7.8 08/25/92
n.a. 7.06 <.8 19.7 39 -29 -5.6 09/01/92
n.a. 7.45 <.8 12.3 28.3 -31 -5.75 09/08/92
n.a. 0.86 <.8 11.7 33.6 -30.5 -5.75 09/15/92
n.a. n.a. n.a. n.a. n.a. -12 -3.15 09/22/92
n.a. 2.66 <.8 7.36 18.1 -49.7 -8.2 09/29/92
n.a. 11.9 <.8 6.44 20.5 -23.8 -5.37 10/13/92
n.a. n.a. n.a. n.a. n.a. -129 -3.34 10/27/92
n.a. 7.32 <.8 32.1 53.6 -33 -7.15 11/03/92
n.a. 10.7 <.8 33.2 73.3 -86.8 -12.26 11/10/92
n.a. 13.2 <.8 11 26.2 -25.6 -5.77 11/17/92
n.a. 21 <.8 14.4 244 -20.1 -4.22 11/24/92
n.a. 12.9 0.66 37.8 47.2 -44.7 -7.08 12/01/92
n.a. 5.33 <.8 44.2 36.5 -84.7 -13.28 12/08/92
n.a. 5.21 <.8 7.33 15.7 -70.4 -11.4 12/15/92
n.a. 5.14 <.8 11 29.1 -67.2 -9.45 12/21/92
n.a. 10.2 <.8 9.95 329 -53.1 -9.17 12/29/92
11.1 12.1 <.8 8.7 14.2 -34.2 -5.76 01/05/93
n.a. n.a. n.a. n.a. n.a. -115 -15.09 01/12/93
15.6 7.6 <.8 14.2 44.3 -63.2 -9.41 01/19/93
109 6.03 <.8 12.7 30.7 -74.5 -11.45 01/26/93
16.2 4.89 <.8 19.5 35.6 -87.4 -12.88 02/17/93
22.1 7.14 <.8 48.6 424 -82.4 -12.55 02/23/93
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Table 5. Chemical analyses of precipitation collected from the U.S. Geological Survey precipitation-collection station at Catoctin
Mountain, Maryland, 1987-93--Continued

Amount of Specific pH (units) Magnes- Potas-
Sample-collection  precipitation conductance Calcium, ium, dissolved Sodium, dissolved sium, dissolved
date (mm) (uS/cm) Field Laboratory dissolved (peq/L) (neg/L) (ueg/L) (peq/L)
03/08/93 52.1 32 4.19 4.28 <45 0.39 0.8 0.41
03/17/93 22.6 22 4.37 4.49 7.49 3.62 10.3 0.77
03/23/93 10.2 80 3.79 3.88 16 3.46 7.35 0.87
03/30/93 85.6 25 441 4.65 13.5 30.7 3.96 0.64
04/06/93 29 42 4.04 4.43 3.99 12.4 2.56 1.36
04/13/93 51.3 20 4.36 4.59 2.84 4.99 2.74 0.72
04/20/93 67 6 5.35 5.4 2.89 20.5 343 0.72
05/11/93 15.2 25 434 422 9.45 5.27 10.6 3.58
05/18/93 13 64 3.84 4.01 25 7.57 0.91 3.33
05/25/93 9.1 44 4 4.17 8.5 2.3 0.78 2.6
06/01/93 46 17 4.46 4.6 2 0.81 0.7 <2
06/08/93 21.1 51 3.87 4.03 11.5 2.3 0.44 <2
06/15/93 11 46 3.94 n.a. n.a. n.a. n.a. n.a.
06/29/93 1 59 3.78 4.01 15.5 3.7 1 1.02
07/06/93 10.2 99 3.58 3.77 6.49 2.88 4.92 1.28
07/13/93 11.2 35 4.09 4.27 4.99 1.73 2.09 <2
07/20/93 7.6 48 3.96 4.09 5.99 1.81 1.57 22
08/03/93 12 88 3.61 3.82 16 3.95 254 1.53
08/10/93 26.7 37 4.03 4.15 <.45 1.33 0.23 <.2
08/17/93 20.1 47 3.93 4.1 5.99 1.56 1.55 0.77
08/24/93 6.4 45 3.86 4.11 11.5 1.56 0.72 0.64
09/07/93 92.7 12 4.55 4.81 5.99 1.48 1.57 0.59
09/14/93 31.8 32 4.05 4.31 10.5 2.47 0.5 0.97
09/21/93 56.4 30 3.69 4.32 4.99 1.23 1.93 0.51
09/28/93 40.6 34 3.67 4.23 <45 0.56 1.47 0.49
10/05/93 8.6 57 3.65 4.07 10 2.47 2.8 0.77
10/12/93 25.1 28 3.99 n.a. n.a. n.a. n.a. n.a.
10/19/93 9 15 3.93 4.72 <45 041 0.3 <2
10/26/93 11.2 18 4 5.07 22.5 2.47 1.14 274
11/02/93 31.8 26 3.39 4.45 3.99 1.73 4.44 <2
11/09/93 13.7 12 4.4 4.81 <45 0.5 0.61 0.59
11/16/93 1.3 27 4.23 443 4.49 14 2.32 0.64
11/23/93 8.9 18 4.44 4.58 4.99 1.74 3.44 0.56
11/30/93 120.6 12 4.67 475 <.45 3.37 13.9 <2
12/07/93 81.3 15 4.44 4.8 2.5 1.23 1.78 <2
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Ammonium,

Chloride, dissolved Nitrite, dissolved Nitrate, dissolved Sulfate, dissolved

Sample-collection

dissolved (neq/L) (peq/L) (peg/L) (peg/L) (ueq/L) Delta D (per mil) Delta '*O (per mil) date

26.9 347 <.8 34 529 -96.3 -13.76 03/08/93
15.3 124 <.8 19.2 38.1 -39.5 -8.15 03/17/93
12.6 11.7 1.3 68.9 86.1 -77.5 -9 03/23/93
24.8 12.9 <8 234 51.5 -47.3 -71.77 03/30/93
18.2 15.8 <.8 36 52.7 -58.3 -8.71 04/06/93

7.9 5.99 <.8 144 35.6 -73.1 -11.06 04/13/93

2.6 8.98 <.8 8.06 23.6 -50 -7.8 04/20/93

6.6 <1.8 <8 27.2 52.8 -22.5 -4.2 05/11/93
33.6 4.61 1.63 59.9 132 -20 -3.98 05/18/93
20.2 4.16 <.8 52.5 72.7 -25.6 -5.2 05/25/93
16.9 1.57 <8 9.7 34.3 -39.6 -7.09 06/01/93
24.8 4.14 <.8 45.5 82.7 -30.5 -5.32 06/08/93

n.a. n.a. n.a. n.a. n.a. n.a. n.a. 06/15/93
25.1 5.25 <8 30.3 117 -29.4 -5.11 06/29/93
37.2 12.5 <.8 105 157 -26.7 -5.19 07/06/93
22.4 2.96 <.8 243 64.8 -4.9 -2.26 07/13/93
229 6.47 <.8 244 92.3 -13.1 -3.44 07/20/93

6.6 5.17 <.8 514 128 -15.2 -3.1 08/03/93

43 6.67 <.8 22.3 58.2 -72.3 -8.41 08/10/93
28.8 1.14 <.8 35.6 85.3 -49.8 -7.77 08/17/93
348 <1.8 <.8 30.5 97.4 -20.4 -4.27 08/24/93
18 <1.8 0.8 12.7 242 -25.5 -5.25 09/07/93
28.4 3.66 <.8 20.5 68.7 -32 -6.28 09/14/93
22.1 399 <.8 199 55.7 -23.8 -5.17 09/21/93
14.2 4.27 <8 25.6 65.9 -29.2 -6.14 09/28/93
18.6 6.11 <.8 48.3 88.6 -14 -4.16 10/05/93

n.a. n.a. n.a. n.a. n.a. -34.8 -6.81 10/12/93

8.71 2.64 <.8 10.9 234 -65.4 -10.8 10/19/93
10.4 7.1 <.8 14.8 38.8 -53.3 -8.4 10/26/93
12.3 6.82 <8 24.7 344 -97.6 -14.36 11/02/93

2.8 1.43 1.13 10.6 19.4 -59.3 -9.72 11/09/93

1.8 4.59 <.8 19 29.5 -29.4 -4.98 11/16/93
<24 4.26 <8 15.7 24.8 -48.1 -7.51 11/23/93
<24 17.2 <8 7.72 18.8 -48.7 -8.1 11/30/93
12.6 487 <.8 11.9 233 -82.8 -12.26 12/07/93
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Table 5. Chemical analyses of precipitation collected from the U.S. Geological Survey precipitation-collection station at Catoctin
Mountain, Maryland, 1987-93--Continued

Amount of Specific pH (units)

Magnes- Potas-
Sample-collection  precipitation conductance Calcium, ium, dissolved  Sodium, dissolved  sium, dissolved
date (mm) (1S/cm) Field Laboratory dissolved (ueq/L) (neg/L) (ueg/L) (neg/L)
12/14/93 7.6 34 3.87 4.21 10.5 2.05 4.05 0.61
12/22/93 8.9 30 4.03 4.22 6.49 1.1 2.54 0.41
12/30/93 03 48 3.82 n.a. n.a. n.a. na. n.a.
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Ammonium, Chloride, dissolved Nitrite, dissolved Nitrate, dissolved Sulfate, dissolved Sample-collection
dissolved (ueq/L) (ueq/L) (ueg/L) (ueq/L) (peg/L) Delta D (per mil) Delta '*O (per mil) date
4.2 5.02 <.8 239 55.1 -61.7 -9.26 12/14/93
<2.4 431 <.8 46.8 33.8 -124.3 -17.03 12/22/93
n.a. n.a. n.a. n.a. n.a. -141.6 -19.45 12/30/93
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Table 6. Chemical analyses of throughfall collected from the Bear Branch watershed, Catoctin Mountain, Maryland, 1990-93

[mm, millimeters; uS/cm, microsiemens per centimeter; peq/L, microequivalents per liter; umol/L, micromoles per liter; <, less than; ANC, acid-
neutralizing capacity; n.a., not analyzed]

pH (units) Aluminum,
Sample- Amountof  Specific Calcium, Magnesium, Sodium, Potassium, total,
collection throughfall conductance dissolved  dissolved  dissolved  dissolved  dissolved

date (mm) (uS/cm) Field Laboratory  (ueq/L) (neq/L) (neq/L) (ueg/L) (ueq/L)

Coniferous throughfall

10/09/90 22 123 445 4.61 270 88.8 244 195 12
10/16/90 82.7 38 4.6 5.86 544 30.2 66.6 75.7 234
10/24/90 722 22 5.08 5.53 339 20.5 19.1 67 2.11
11/06/90 7.9 106 4.69 5.65 205 110 19.6 394 4.23
11/13/90 17.8 29 5 6.12 484 234 12.7 84.7 1.78
12/04/90 309 54 4.15 423 61.4 24.5 18.5 4738 3.78
05/14/91 1.2 68 593 537 68.4 375 249 165 5.78
05/21/91 9.9 59 5.63 5.15 76.8 337 9.61 312 9.67
06/18/91 62 85 42 428 88.3 416 6.44 322 119
07/09/91 158 78 421 4.75 125 53 114 225 5.67
08/13/91 18.6 70 411 434 119 56.4 5 82.5 1.89
08/20/91 153 76 4.03 4.1 932 47 231 80.7 1.8
08/27/91 6.6 83 4.04 4.08 134 58.2 4.7 774 <22
09/10/91 38.7 47 4.53 5.56 66.5 286 99 56.3 2.7
09/24/91 443 54 4.06 4.17 38.7 139 226 26.2 0.6
10/08/91 15.1 40 4.56 n.a. n.a. n.a. n.a. n.a. n.a.
10/15/91 5.6 77 4.03 n.a. n.a. n.a. n.a. na. n.a.
10/22/91 104 54 417 447 66.8 258 344 54.1 1.11
11/12/91 74 152 4.43 4.58 305 108 169 289 16.9
11/19/91 14 87 421 n.a. n.a. n.a. na. na. n.a.
04/23/92 68.7 23 442 4.53 154 4.69 9.7 14.6 1.11
04/28/92 49 76 3.9 4.06 823 235 6.48 53.6 534
05/03/92 1.8 147 423 n.a. na. na. n.a. n.a. n.a.
05/12/92 18.2 69 4.29 4.78 103 423 19.3 118 4.34
05/19/92 14.7 96 434 4.88 114 503 7.05 166 5.67
05/26/92 10.5 105 4.75 4.86 131 73 731 304 99
06/02/92 258 22 529 49 233 10.2 0.48 66.4 1
06/09/92 212 26 4.88 5.1 29.5 10.1 1.22 989 2.67
06/23/92 116 59 597 6.2 74.7 315 13.6 305 8.56
06/30/92 19.8 32 5.01 49 50.6 23.6 28 105 222
07/07/92 21.3 54 431 434 78.7 338 83 98.4 3.11
07/14/92 19 102 6.8 n.a. n.a. n.a. n.a. n.a. n.a.
07/21/92 22 33 4.7 487 62.1 248 45 63.3 1.56
07/28/92 792 28 451 4.63 453 174 1.5 393 2.11
08/04/92 16.8 39 4.55 4.65 59.8 232 2 50.6 0.56
08/18/92 17.3 66 4.46 439 117 46.7 3.22 853 1
08/25/92 22 35 4.29 441 343 13.2 0.39 249 <22
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Iron, total,  Chloride, Nitrite, Nitrate, Sulfate, Silica, Sample-
dissolved  dissolved  dissolved  dissolved  dissolved ANC dissolved DeltaD Delta’®0  collection
(ueq/L) (peq/L) (ueq/L) (ueq/L) (ueq/L) (ueq/L) (umol/L)  (per mil) (per mil) date
<0.38 63.8 <0.8 157 415 <4 274 4.5 2.6 10/09/90
<38 102 <8 <45 66 36 1.8 -11 -2.8 10/16/90
<38 28 <8 7.98 672 19 <43 23 -5.65 10/24/90
<38 136 <8 138 224 261 <43 0.5 -345 11/06/90
<38 24.6 <8 40 544 47 <43 45 -7.9 11/13/90
<38 36.9 <8 84.4 109 <4 <43 15 435 12/04/90
<38 30.1 <8 84.5 128 <4 84 -37 -6.1 05/14/91
<38 274 49.6 253 156 <4 0.9 43 -6.75 05/21/91
<38 323 19.6 111 219 <4 224 255 -5.15 06/18/91
<38 37.7 <8 74.1 246 <4 7 -19 4.1 07/09/91
0.68 24.1 <8 80.8 240 <4 277 -18.5 4.1 08/13/91
1.1 28.2 <8 109 265 <4 <43 -35 -6.45 08/20/91
<38 259 <8 132 174 <4 1.7 -46 -1.75 08/27/91
1 282 261 20.8 186 <4 1 -28 -5.55 09/10/91
<38 7.64 <8 472 159 <4 <43 -14 -3.9 09/24/91
na. na. na. na. na. n.a. na. -61.5 9.6 10/08/91
n.a. n.a. n.a. n.a. n.a. n.a. n.a. -44 -7.85 10/15/91
0.75 19.2 <8 75 154 <4 <43 -96.5 -13.35 10/22/91
1.11 952 <8 358 455 <4 4 -50.5 -85 11/12/91
n.a. n.a. n.a. n.a. n.a. n.a. n.a. -73 -11.25 11/19/91
<38 14.4 <8 18.9 46.7 -343 <43 24.5 -4.85 04/23/92
1 16.6 <8 125 151 -109 1 -23.5 -5.05 04/28/92
n.a. n.a. n.a. n.a. n.a. n.a. n.a. 9.5 2.15 05/03/92
043 383 <8 163 187 -46.6 24 -34 -6.05 05/12/92
0.57 30.9 2.89 234 285 43 3 -13 3.4 05/19/92
1.65 473 <8 256 148 545 4.7 -27 -5.25 05/26/92
1.25 7.14 <8 36.2 54 -11 0.6 225 -53 06/02/92
0.57 10.1 <8 40.1 72.5 -10 1.1 -38 -6.35 06/09/92
143 451 <8 52.6 166 98.9 2.7 21 -4.45 06/23/92
<38 13.6 <8 30.1 120 -10 <43 45.5 -7.25 06/30/92
<38 17.1 2.02 552 192 -712.2 3 -17.5 -3.9 07/07/92
n.a. n.a. n.a. na. n.a. n.a. n.a. -5 -2.15 07/14/92
043 113 143 316 120 -16.3 <43 -30.5 4.9 07/21/92
0.68 7.02 <8 15.9 94.2 -32.1 <43 -46 1.6 07/28/92
<38 16 141 552 128 -33.1 <43 -34.5 -5.7 08/04/92
0.65 213 <8 109 237 -42 3.99 -40.5 6.4 08/18/92
0.54 6.98 <8 29.8 118 -50.8 <43 -53 -8.3 08/25/92
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Table 6. Chemical analyses of throughfall collected from the Bear Branch watershed, Catoctin Mountain, Maryland, 1990-93-

Continued

. pH (units) . . . . Aluminum,
Sample- Amountof  Specific Calcium, Magnesium, Sodium, Potassium, total,
collection throughfall conductance dissolved  dissolved  dissolved  dissolved  dissolved

date (mm) (uS/cm) Field Laboratory  (pegq/L) (ueq/L) (ueq/L) (neq/L) (neq/L)
Coniferous throughfall - Continued

09/01/92 42 122 538 4.79 220 81.3 14.4 162 4
09/08/92 37.7 29 4.83 5.02 344 15 10.1 343 <22
09/15/92 26 22 4.78 4.81 218 724 1.91 27.8 <22
09/22/92 19 91 5.54 n.a. n.a. n.a. n.a. n.a. n.a.
09/29/92 26.3 32 4.56 464 427 14.9 7.26 522 6.23
10/13/92 325 29 4.67 4.63 463 16.6 7.26 43.4 5.56
11/03/92 72.7 72 4.51 472 177 81.1 8.13 63.9 7.56
11/10/92 13 88 6.29 na. n.a. n.a. n.a. n.a. n.a.
11/17/92 16.8 53 441 448 110 39.2 179 81.6 4.56
11/24/92 413 59 417 448 953 337 552 624 322
12/01/92 89 104 3.82 398 135 51.8 214 66.2 534
12/08/92 39 n.a. 3.51 n.a. n.a. n.a. na. n.a. n.a.
12/15/92 96.7 30 434 437 225 8.72 6.74 153 1.09
12/21/92 173 73 3.87 4.08 749 26.8 5.61 24.6 2.15
12/29/92 13 114 3.79 395 115 38.1 130 394 734
01/05/93 12.7 57 473 416 589 18.6 325 18.7 4.67
01/12/93 3.5 139 3.63 na. n.a. n.a. n.a. na. na.
01/19/93 13 80 3.77 3.86 704 214 15 18.9 534
01/26/93 19.2 58 3.94 422 644 193 333 15.6 2.84
02/18/93 533 110 3.76 3.87 118 348 91.8 28.7 734
02/23/93 225 59 4.04 4.1 454 10.5 69.6 734 2.65
03/02/93 55 74 4.09 42 na. n.a. n.a. n.a. n.a.
03/08/93 56.2 116 3.76 3.81 87.3 18.1 70 20.2 6.23
03/23/93 425 102 3.79 3.86 66.9 16.1 774 154 634
03/30/93 53 80 3.82 39 454 114 11.7 123 1.92
04/06/93 238 63 3.93 4.04 324 831 4.39 113 1.09
04/13/93 277 48 4.1 4.16 419 123 11 20 2.11
04/20/93 323 23 45 461 22 7.41 10.1 133 0.78
04/27/93 323 50 4.04 414 489 115 138 17.1 2
05/11/93 12.5 68 4.28 43 108 254 258 40.2 5.11
05/18/93 11.9 90 534 535 189 56.2 9.22 175 5.78
05/25/93 5.8 77 4.18 424 67.9 313 6.09 116 2.89
06/01/93 26.8 39 4.55 445 354 14.7 4.13 57.8 1.89
06/08/93 12 91 392 4.04 105 449 4.65 113 4.34
06/15/93 9.2 45 427 n.a. n.a. n.a. n.a. n.a. n.a.
06/22/93 123 55 43 439 66.4 259 5.52 87 3.11
06/29/93 27 126 3.96 n.a. n.a. n.a. n.a. na. n.a.
07/06/93 21.5 110 37 3.87 983 343 8.57 53.7 2.58
07/20/93 44 131 4.07 42 206 72.7 104 189 13.2

56



Iron, total,  Chloride, Nitrite, Nitrate, Sulfate, Silica, Sample-
dissolved  dissolved  dissolved  dissolved  dissolved ANC dissolved  DeltaD Delta®0  collection
(peq/L) (ueq/L) (ueq/L) (peq/L) (ueq/L) (neq/L)  (umolL)  (permil)  (per mil) date

1.61 37.6 0.77 168 337 -11.7 58 -10.5 -3.25 09/01/92
0.59 213 <8 349 95.5 7.5 239 -26.5 -5.4 09/08/92
<38 6.13 <8 18.1 53.5 -15.1 <43 -29 -545 09/15/92
n.a. n.a. na. na. n.a. n.a. n.a. -11.9 2.8 09/22/92
0.43 18.8 <8 36.6 87.6 -8.04 1.6 -44.9 -1.5 09/29/92
0.81 238 <8 351 81.2 1.2 0.46 -154 -4.5 10/13/92
0.97 571 <8 87.2 245 -5.56 2.85 -314 -6.65 11/03/92
n.a. n.a. n.a. n.a. n.a. n.a. n.a. -61.7 -9.48 11/10/92
<38 373 <8 65.3 165 -9.06 <43 -18.3 -4.84 11/17/92
<38 739 <8 52.5 141 n.a. 9.12 -15.7 -3.65 11/24/92
<38 36.9 <8 114 269 n.a. <43 -359 -6.07 12/01/92
n.a. n.a. n.a. n.a. n.a. n.a. n.a. -73 -11.15 12/08/92
<.38 159 <8 44.6 50.2 -55.2 <43 -76.4 -12.18 12/15/92
<38 18 <8 86.1 147 -105 <43 -63.7 -9.5 12/21/92
<38 176 <8 115 212 -148 <43 49.6 -8.73 12/29/92
<38 414 <8 483 122 -93.3 <43 -23.5 4.61 01/05/93
n.a. n.a. n.a. n.a. n.a. n.a. n.a. -85.8 -12.7 01/12/93
<.38 30 <8 522 214 -162 <43 -64.6 -9.87 01/19/93
<38 52.6 <8 101 108 -70.9 <43 -61.6 -9.51 01/26/93
<38 116 <8 191 163 -166 <43 -85.8 -12.58 02/18/93
<38 76.1 <8 103 78.1 -108 <43 -85.5 -12.76 02/23/93
n.a. 185 <8 108 376 -84.9 <43 -91.2 -13.36 03/02/93
<38 711 <8 191 138 -176 <43 -99 -13.83 03/08/93
<38 91.2 <8 133 109 -147 <43 -57 -9.69 03/23/93
<38 15.5 <8 81.8 122 -137 <43 -45.2 -7.84 03/30/93
<38 8.4 <.8 61.6 87.8 -90 <43 -56 -8.75 04/06/93
<38 234 <8 70.7 75 -79.2 <43 -49.4 -8.12 04/13/93
<38 16.7 <.8 279 46 =27 <43 -46.3 -71.37 04/20/93
<38 20.5 <8 728 82.5 -80.8 0.78 -46.7 -8.23 04/27/93
<38 56.8 <8 200 100 -53.5 1.32 -19.2 -3.86 05/11/93
<38 26 299 142 243 74.4 2.17 -17.7 -3.67 05/18/93
<38 139 <8 146 217 -58.2 2.49 -21.6 -5.01 05/25/93
<38 133 1.54 86.2 76.5 -34 1.25 -36.6 -6.41 06/01/93
1.89 193 1.55 159 217 934 3.6 275 -4.56 06/08/93
n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 06/15/93
<.38 21.8 <8 108 122 -42.2 <43 -0.8 -1.78 06/22/93
n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 06/29/93
<38 20.5 <8 156 135 -42.2 <43 =244 -4.74 07/06/93
1.79 50 <8 293 319 -68.2 3.71 -119 -2.88 07/20/93
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Table 6. Chemical analyses of throughfall collected from the Bear Branch watershed, Catoctin Mountain, Maryland, 1990-93—

Continued

. pH (units) ' . . . Aluminum,
Sample- Amountof  Specific Calcium, Magnesium, Sodium, Potassium, total,
collection throughfall conductance dissolved  dissolved  dissolved  dissolved  dissolved
date (mm) (uS/cm) Field Laboratory  (ueq/L) (ueq/L) (ueq/L) (ueq/L) (peq/L)
Coniferous throughfall - Continued
08/03/93 64 135 371 3.82 156 51.7 17 97 6.89
08/10/93 235 58 403 4.13 51.9 18.8 1.91 412 2.12
08/17/93 10.2 122 3.62 3.75 139 35.6 4.57 62.9 5.56
08/24/93 10.8 63 405 4.19 104 273 3.18 854 35
09/07/93 57 32 431 452 39.9 11.2 291 29.7 1.77
09/14/93 28.3 39 4.04 427 404 11.6 0.99 25.1 1.13
09/21/93 275 35 3.28 436 439 12.1 2.59 24.1 1.15
09/28/93 27.7 54 37 4.13 479 154 232 443 0.81
10/05/93 5.7 71 3.66 4.11 973 29.1 839 519 2.19
10/12/93 16.7 30 447 4.82 36.9 12 8.83 50.1 0.64
10/19/93 42 10 4.85 535 16 5 2.02 17.1 <22
10/26/93 79 66 4.92 5.44 190 653 13 154 6.23
11/02/93 19.7 65 5.57 5.81 157 80.6 273 271 4.67
11/09/93 924 40 3.97 4.56 65.4 256 291 494 2.06
11/16/93 36 102 4.11 4.26 198 782 10.9 143 945
11/23/93 6.5 66 4.07 414 83.8 334 9.05 66 6.12
11/30/93 87 37 4.4 441 339 14.5 457 16.1 137
12/07/93 59 41 3.81 431 279 11.5 739 15.1 0.96
12/14/93 83 64 3.87 4.06 614 225 4 21 2.71
12/21/93 17 74 3.64 3.96 67.9 224 5.92 20.7 3.21
Deciduous throughfall
10/09/90 34 83 6.31 64 232 75.7 21 253 723
10/16/90 80.3 34 5.92 6.36 589 40.2 713 95.7 2.78
10/24/90 80.8 22 6.03 6.27 499 283 16.7 86.8 2.56
11/06/90 9.2 148 5.83 6.11 379 223 12.1 667 222
05/14/91 1.7 45 6.1 5.75 97.8 51.5 12.7 131 3.89
05/21/91 114 44 437 443 75.8 414 831 132 4.89
06/18/91 74.7 94 392 3.98 973 49 5.83 235 114
07/09/91 20.5 n.a. 334 3.53 n.a. n.a. n.a. n.a. n.a.
08/13/91 232 49 434 4.65 80.2 28.1 4 78.1 1.22
08/20/91 217 49 432 437 723 31 1.52 71.6 <22
08/27/91 9.8 81 4.05 4.06 122 44.8 7 85.9 0.67
09/10/91 442 37 4.59 4.69 47.8 18 73 452 1.11
09/24/91 46.7 39 43 44 413 13.8 2.34 30.2 04
10/08/91 17.9 30 57 n.a. n.a. n.a. n.a. n.a. n.a.
10/15/91 6.7 43 6.44 n.a. n.a. n.a. n.a. n.a. n.a.
10/22/91 13 26 5.86 5.28 61.8 20.9 3 84.1 1.11
11/12/91 113 119 6.2 6.16 162 103 9.96 606 134
11/19/91 23 39 6.83 n.a. n.a. n.a. n.a. n.a. n.a.
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Iron, total,  Chloride, Nitrite, Nitrate, Sulfate, Silica, Sample-
dissolved  dissolved  dissolved  dissolved  dissolved ANC dissolved DeltaD Delta’®*0  collection
(ueq/L)  (ueq/L) (peq/L)  (peq/l) (peq/L) (ueg/l)  (umolL) (permil)  (per mil) date

<38 31.6 1.36 182 278 -165 4.11 -17.3 -3.28 08/03/93
322 15.8 <8 85.5 125 -80.2 1.39 91 -12.89 08/10/93
<38 26.8 <8 183 138 -379 1.64 -33.3 -5.8 08/17/93
<38 19.6 <.8 42.5 122 -56.4 2 -28.4 -5.01 08/24/93
<38 7.69 1.63 25.1 54.1 -78.5 <43 213 -4.46 09/07/93
<38 8.21 <8 284 110 -58.5 <43 -38.4 -6.88 09/14/93
<38 991 <8 264 952 45.6 <43 -20.1 4.7 09/21/93
<38 9.89 <8 394 147 -73.7 <43 264 -5.86 09/28/93
<38 244 <8 79.1 179 -110 14 -16 -4.44 10/05/93
<38 22 <8 34.1 65.1 -13 <43 -48.8 -8.75 10/12/93
<38 5.9 <8 532 27 0.5 <43 -67.7 -10.89 10/19/93
<38 52.5 <8 60.9 249 25 7.16 n.a. n.a. 10/26/93
<38 69.9 <8 61.1 177 218 4.13 n.a. n.a. 11/02/93
<38 15 <8 36.8 123 6.8 <43 na. n.a. 11/09/93
<38 61.5 <8 241 211 -69.6 271 n.a. n.a. 11/16/93
<38 27.5 <8 80.8 134 =757 1.6 n.a. n.a. 11/23/93
<38 65.9 <8 37 58.9 -37.9 <43 na. n.a. 11/30/93
<38 114 <8 473 71.5 -59.7 <43 n.a. n.a. 12/07/93
<38 125 <8 57 129 -87.7 0.68 n.a. n.a. 12/14/93
<38 16.8 <8 89 147 -110 <43 n.a. na. 12/21/93
<38 48.6 <8 70.6 276 193 13.5 4 -2.75 10/09/90
<38 95.9 <8 <45 592 102 1.8 -10.5 -2.8 10/16/90
<38 224 <8 <45 453 103 <43 -27.5 -5.95 10/24/90
8.13 924 <8 <45 155 1030 <43 -3 -3.5 11/06/90
<38 18.5 <8 42.7 167 <4 4.8 -31 43 05/14/91
<38 113 <8 <45 77.6 <4 03 44 -6.65 05/21/91
<38 15 17.5 53.3 158 <4 6 -23.5 5.2 06/18/91
n.a. n.a. n.a. n.a. n.a. n.a. n.a. -21.5 425 07/09/91
0.54 10.5 <8 40.3 189 <4 2.81 -19 43 08/13/91
<38 123 247 59.5 181 <4 2.1 -38.5 6.8 08/20/91
<38 204 <8 147 168 <4 2 455 -7.7 08/27/91
04 16.5 1.87 30.8 130 <4 1 -33 -6.25 09/10/91
<38 6.57 <8 32.8 139 <4 1 -14 37 09/24/91
na. n.a. n.a. n.a. n.a. n.a. n.a. -60.5 -9.45 10/08/91
n.a. n.a. na. n.a. n.a. n.a. n.a. -45.5 -8.1 10/15/91
0.82 16.7 <8 30.1 98.6 <4 <43 99.5 -133 10/22/91
0.57 44 <8 12.8 193 <4 2 -57.5 93 11/12/91
na. n.a. na. n.a. n.a. na n.a. -85 -12.75 11/19/91
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Table 6. Chemical analyses of throughfall collected from the Bear Branch watershed, Catoctin Mountain, Maryland, 1990-93--

Continued

. pH (units) . . . . Aluminum,
Sample- Amountof  Specific Calcium, Magnesium, Sodium, Potassium, total,
collection throughfall conductance dissolved  dissolved  dissolved  dissolved  dissolved
date (mm) (uS/cm) Field Laboratory  (peq/L) (ueq/L) (ueq/L) (ueq/L) (neg/L)
Deciduous throughfall - Continued
05/03/92 25 73 6.43 n.a. na. n.a. na. na. na.
05/12/92 18.8 47 5.89 6.13 68.6 439 13.8 157 4.11
05/19/92 12.8 78 5.97 593 107 69.7 6.13 225 225
05/26/92 134 57 4.6 393 912 512 4 143 6.78
06/02/92 303 22 4.59 4.71 27 14.6 0.22 73.4 334
06/09/92 29.7 54 4.03 4.13 526 271 1.7 135 6.78
06/23/92 15 87 393 424 103 613 119 264 113
06/30/92 23.1 29 5.54 4.96 399 216 1.9 84.8 2.89
07/07/92 303 48 426 441 64.7 30.8 9.1 112 4.56
07/14/92 25 77 443 n.a. na. n.a. n.a. n.a. n.a.
07/21/92 252 19 5.19 534 442 173 34 57 0.56
07/28/92 91 20 498 4.92 413 15.5 13 51 133
08/04/92 18.7 25 532 4.79 47 20.2 1.39 67.9 1.11
08/18/92 185 43 5.39 52 953 36.8 6.83 103 423
08/25/92 24 31 448 4.45 438 159 0.39 31.9 0.11
09/01/92 53 70 6.53 5.84 141 50.2 14 11.5 2
09/08/92 43 24 542 5.36 479 18.8 11.8 56.6 <22
09/15/92 275 17 538 544 34.1 13.2 1.22 427 0.33
09/22/92 2.8 71 6.7 n.a. n.a. n.a. n.a. n.a. n.a.
09/29/92 33 22 545 6.14 52.7 20.6 6 76.1 <22
10/13/92 373 19 5.58 5.88 46.1 219 6.83 54.1 2,78
11/03/92 743 66 5.95 5.88 224 93.2 6.44 144 17.5
11/10/92 1.9 52 6.86 n.a. n.a. n.a. n.a. n.a. n.a.
11/17/92 213 50 6.26 6.26 798 449 159 281 6.78
11/24/92 437 39 5.95 6.1 494 30.3 474 180 322
12/01/92 94 45 5.64 5.55 724 28.8 134 202 534
12/08/92 42 67 4.63 n.a. n.a. n.a. n.a. n.a. n.a.
12/15/92 101.3 13 49 5.09 11 5.84 6.48 256 0.17
12/21/92 15.5 32 44 4.59 379 134 3.33 46.8 0.87
12/29/92 11.1 40 441 4.58 399 174 50.5 53.5 1.85
01/05/93 133 20 5.52 491 254 13.1 17.9 384 0.59
01/12/93 3.7 116 3.68 n.a. n.a. n.a. n.a. n.a. n.a.
01/19/93 86 32 432 44 299 9.63 5.26 399 0.83
01/26/93 203 25 5.07 4.78 334 129 125 338 0.88
02/18/93 537 69 4.11 4.18 933 372 64.4 455 3.02
02/23/93 215 42 422 4.26 299 10.6 377 12.7 1.82
03/02/93 8.2 59 4.1 4.18 na. n.a. n.a. n.a. n.a.
03/08/93 66.8 53 4.08 4.13 409 12.8 14.5 171 1.63
03/23/93 39.7 48 415 4.19 349 12.7 252 16.9 1.92
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Iron, total,  Chloride, Nitrite, Nitrate, Sulfate, Silica, Sample-
dissolved  dissolved  dissolved  dissolved  dissolved ANC dissolved DeltaD Delta’® 0  collection
_(pegl)  (uegl) (ueq/L)  (peql)  (ueqLy  (ueql) (umolD) (permi)  (permil) date

n.a. n.a. n.a. n.a. n.a. n.a. n.a. -14.5 -2.3 05/03/92
0.11 22.8 1.31 514 111 186 25 -39 -6.6 05/12/92
<38 22.7 30.7 61.6 125 193 48 -13.5 -3.65 05/19/92
0.25 15.5 <8 67 156 -25.5 2.7 -31 -5.55 05/26/92
<38 5.63 <8 <45 36.7 -11.2 0.8 -27 -5.6 06/02/92
0.5 124 1.63 <45 574 -106 1.8 -40.5 -6.45 06/09/92
1.61 58.7 <.8 1.79 104 -209 34 -23.5 -4.8 06/23/92
<38 7.01 <8 <45 88.4 6 3 -49.5 -8.15 06/30/92
<38 14.7 <8 8.76 161 -41.2 4 -18 -3.85 07/07/92
n.a. n.a. n.a. n.a. n.a. na. n.a. -7 2.6 07/14/92
0.39 7.11 <8 1.09 76.9 16.9 <43 -30.5 -4.85 07/21/92
0.11 5.78 1.41 16.7 82.1 -8.07 1 -49 -7.45 07/28/92
<38 8.66 <8 342 90.1 -15.8 <43 -35 -5.75 08/04/92
0.81 12.7 <8 72.5 166 113 5.8 -41.5 -6.55 08/18/92
0.86 5.58 <.8 29.7 124 -46.6 1.21 -51.5 -8.1 08/25/92
0.64 123 <8 28.6 99.1 -11.7 4.52 -10.5 -3.35 09/01/92
<38 19.6 <8 25.7 77.9 163 6.3 -25.5 -5.35 09/08/92
<38 5.69 <.8 14.4 57.9 18.2 249 -27.5 -54 09/15/92
n.a. n.a. n.a. na. n.a. na. n.a. 73 -2.49 09/22/92
<38 14.2 <8 114 62.5 33 2.6 -44.1 -7.5 09/29/92
<38 19.6 <8 7.97 52,6 n.a. 0.32 -16.2 -4.42 10/13/92
0.64 24.5 <8 159 216 237 217 -38 -1.74 11/03/92
n.a. n.a. n.a. n.a. n.a. na. n.a. -68.7 9.8 11/10/92
<38 26.2 <8 0.96 81.7 278 <43 -21.3 -5.11 11/17/92
<38 50.6 <8 0.87 79.8 n.a. 11.2 -174 -4.23 11/24/92
<38 28.5 <8 31.8 179 n.a. <43 -38.2 -6.14 12/01/92
n.a. n.a. n.a. n.a. n.a. n.a. n.a. -82.2 -12.44 12/08/92
<38 125 <8 14.1 29.7 6.5 <43 -76.3 -12.32 12/15/92
<38 21.2 <8 27.7 859 -34.5 <43 -64.3 948 12/21/92
<38 52.7 <8 36.8 88.2 -38.8 <43 -49.4 -8.52 12/29/92
<38 242 <8 17.9 554 -18.8 <43 -28 -5.25 01/05/93
n.a. n.a. n.a. na. na. n.a. n.a. -108.3 -15.53 01/12/93
<38 15.7 <8 21.2 84.8 -49.1 <43 -62 9.57 01/19/93
<38 22.6 <8 409 64.1 -20.2 <43 -70.6 -11.14 01/26/93
<38 82.8 <.8 122 124 -834 <43 -84.1 -12.42 02/18/93
<38 44.6 <.8 82 60.2 -69 <43 -83.3 -12.82 02/23/93
n.a. 174 <8 107 33.1 -86.3 <43 93 -13.65 03/02/93
<38 214 <.8 84.7 80.7 -79.8 <43 -99 -14.01 03/08/93
<38 309 <8 58.3 63.2 -69.6 <43 61.9 -10.33 03/23/93
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Table 6. Chemical analyses of throughfall collected from the Bear Branch watershed, Catoctin Mountain, Maryland, 1990-93--

Continued

. pH (units) . . . . Aluminum,
Sample- Amountof  Specific Calcium, Magnesium, Sodium, Potassium, total,
collection throughfall conductance dissolved  dissolved  dissolved  dissolved  dissolved
date (mm) (uS/cm) Field Laboratory  (pneq/L) (neq/L) (neq/L) (ueq/L) (ueq/L)
Deciduous throughfall - Continued
03/30/93 60.3 48 4.03 4.1 20 7.24 574 10.4 0.87
04/06/93 263 45 4.08 4.13 20 6.25 1.91 10.6 0.47
04/13/93 29.7 26 437 4.44 19 7.82 7.13 10.7 1.22
04/20/93 352 14 4.77 4.82 14.8 5.68 9.26 6.65 <22
04/27/93 35.7 28 435 444 24.5 831 10.5 19.2 0.56
05/11/93 143 29 6 5.4 67.9 20.8 20.4 28.7 1.11
05/18/93 11.7 58 5.48 5.68 117 43 535 69.3 2
05/25/93 6.3 62 4 n.a. na. n.a. n.a. n.a. n.a.
06/01/93 30.8 29 5 4.08 46.9 233 3.83 839 3.11
06/08/93 20 67 5.28 428 99.8 573 391 251 7.89
06/15/93 84 34 6.11 n.a. na. n.a. n.a. n.a. n.a.
06/22/93 16.7 35 5.4 5.76 65.9 333 5.87 161 4.34
06/29/93 25 89 43 n.a. n.a. n.a. na. n.a. n.a.
07/06/93 273 92 374 391 833 30.1 831 532 448
07/20/93 5.1 88 4.31 44 205 72.6 113 192 16.1
08/03/93 7.7 63 4.64 475 176 61 835 139 11.3
08/10/93 283 31 445 4.63 454 17.3 1.67 55 272
08/17/93 13.2 53 443 4.53 93.3 28.2 8.48 80.1 4.76
08/24/93 123 52 4.09 438 91.8 274 291 95.9 5.54
09/07/93 58.7 22 4.67 4.78 509 13.8 3.07 417 231
09/14/93 322 25 4.55 4.84 524 16.3 1.25 39.7 1.88
09/21/93 32 23 3.76 5.12 66.4 20 2.7 48.1 2.19
09/28/93 372 39 3.98 4.42 564 17.6 2.6 53 1.89
10/05/93 8 42 4.51 4.85 103 334 8.66 87.7 3.11
10/12/93 19.8 35 5.66 5.52 619 23 13.5 123 2.65
10/19/93 56 22 6.45 6.41 449 18.1 4.09 783 03
10/26/93 11.5 66 6.64 6.5 205 88.9 11.8 264 12.7
11/02/93 31.6 92 6.18 6.27 272 140 21.7 389 13.6
11/09/93 11.2 23 59 595 399 195 1.92 101 1.77
11/16/93 4.2 56 7 6.9 853 533 9.09 251 467
11/23/93 74 41 6.72 6.14 459 29 6.31 227 3.84
11/30/93 91.7 24 523 55 215 15.9 44 57.8 1.09
12/07/93 653 23 429 4.51 85 6.9 3.83 29.7 1.07
12/14/93 10.2 28 426 4.47 284 12 1.97 29.7 13
12/21/93 20.7 48 392 42 424 17.6 4.13 333 1.68
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Iron, total,  Chloride, Nitrite, Nitrate, Sulfate, Silica, Sample-
dissolved  dissolved  dissolved  dissolved  dissolved ANC dissolved DeltaD Delta’®0  collection
(ueg/L)  (peg/L)  (ueq/L)  (ueqL)  (ueq/L)  (ueg/l) (umolL) (permil)  (per miD date

<38 2.6 <8 50.9 859 -859 <43 -45.8 -7.58 03/30/93
<38 4.5 <8 48 75.8 714 <43 -58.8 9.19 04/06/93
<38 12.8 <8 35.1 48 -39.6 <43 -53.9 -8.4 04/13/93
<38 13.7 <8 17.6 33.7 -14 <43 48 -7.53 04/20/93
<38 13.8 <8 355 53.5 -356 <43 -46.6 -8.27 04/27/93
<38 31 25 66.6 67.3 23.5 1.42 -22.1 -4.06 05/11/93
<38 14 14.5 91.6 220 34.8 2.78 -17.8 -3.67 05/18/93
n.a. n.a. n.a. na. na. n.a. n.a. -20.1 -4.96 05/25/93
<38 7.5 17.4 1.12 66.1 -133 1.6 -36.4 -6.29 06/01/93
<38 15.5 222 17.5 176 717 4.49 -27.4 4.57 06/08/93
n.a. n.a. na. n.a. na. na. n.a. n.a. n.a. 06/15/93
<38 13.2 <8 0.87 86.2 74.7 0.91 -2.9 -1.85 06/22/93
n.a. n.a. n.a. n.a. na. n.a. n.a. n.a. n.a. 06/29/93
<38 15.6 <8 104 137 -140 <43 -23.5 -4.72 07/06/93
<38 28.7 40.8 88.2 233 -47.6 3 -11.8 -2.97 07/20/93
<38 17.4 1.26 31 248 -12 53 -15.8 3.2 08/03/93
<38 9.62 <8 18.6 954 -19 1.6 -89.9 -12.92 08/10/93
<38 15.1 <8 25.6 170 -64.5 1.53 -33.3 -5.92 08/17/93
<38 13.3 <8 3.14 178 -35.7 1.78 -29.4 -5.14 08/24/93
<38 34 <8 135 478 -23 <43 22.1 4.67 09/07/93
<38 5.5 <8 481 97.2 6.4 <43 -37.7 -6.83 09/14/93
<38 7.8 <8 73 98.1 72 249 -23.8 -5.26 09/21/93
<38 7.9 <8 31.8 122 -50.4 1.07 -25.9 -5.92 09/28/93
<38 16.9 <8 60.2 126 -25.1 3.56 -16.6 431 10/05/93
<38 26.5 <8 30.3 633 121 1.07 473 -8.69 10/12/93
<38 114 0.7 11 51.5 523 2.49 -65.6 -10.54 10/19/93
<38 27.6 <8 262 161 277 10.3 n.a. n.a. 10/26/93
<38 50.5 1 26.3 132 504 4.84 na. na. 11/02/93
<38 9.14 <.8 0.8 71.1 87.1 0.68 na. n.a. 11/09/93
<38 326 1.22 36 113 171 1.74 n.a. n.a. 11/16/93
<38 15.5 <8 <45 72.6 176 1.32 na. n.a. 11/23/93
<38 56.3 <8 204 458 9.9 <43 na. n.a. 11/30/93
<38 7.1 <.8 254 474 29.3 <43 n.a. n.a. 12/07/93
<38 585 <8 226 676 -31.6 <43 n.a. n.a. 12/14/93
<38 11.3 <.8 724 88.4 622 <43 na. n.a. 12/21/93
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Table 7. Chemical analyses of throughfall collected from the Fishing Creek tributary watershed, Catoctin Mountain, Maryland,

1990-93

[mm, millimeters; uS/cm, microsiemens per centimeter; peq/L, microequivalents per liter, pmol/L, micromoles per liter; <, less than;

ANC, acid-neutralizing capacity; n.a., not analyzed]

Aluminum,
Sample- Amount of  Specific pH (units) Calcium, Magnesium,  Sodium,  Potassium, total,
collection  throughfall conductance dissolved dissolved dissolved dissolved dissolved
date (mm) (uS/em) Field Laboratory  (peg/L) (peq/L) (peq/L) (peq/L) (ueq/l)
Deciduous throughfall
10/05/90 32 82 591 64 187 71 254 206 7.34
10/16/90 66.7 45 5.97 6.24 65.4 94.6 783 134 2.45
10/24/90 67.2 20 572 5.94 36.9 344 174 64.2 0.89
11/06/90 81.7 69 5.78 5.81 154 81.9 12.3 268 <22
05/14/91 22 54 448 497 126 80.6 7.57 71.1 3.78
05/21/91 73 43 43 4.88 534 36.8 10.7 107 3.89
06/04/91 23 72 6.16 6.04 190 123 20.3 274 823
06/18/91 478 43 4.44 4.57 713 34.1 444 80.3 2.56
07/09/91 16.8 37 5.02 na. na. n.a. na. na. n.a.
08/13/91 8.1 81 4.03 422 181 71.7 10.4 90.1 3.11
08/20/91 225 65 3.87 395 65.5 27.8 1.78 38.2 234
08/27/91 93 39 413 na. n.a. na. na. na. n.a.
09/10/91 29.7 41 428 4.41 49.5 225 84 37 1.89
09/24/91 172 52 421 44 70.6 248 3.87 44 1.45
10/08/91 12.5 36 5.98 na. na. na. n.a. n.a. n.a.
10/15/91 6.7 40 4.717 n.a. n.a. na. n.a. n.a. na.
10/22/91 17.5 38 521 5.15 47.5 19.8 296 56.8 0.44
11/12/91 6.2 50 6.02 5.73 102 59.1 9.8 145 2.56
11/19/91 1.7 28 6.35 n.a. na. na. na. na. na.
05/03/92 19 78 6.68 na. na. n.a. na. na. n.a.
05/12/92 19.8 39 5.8 6.36 58.8 523 14 135 0.78
05/19/92 18.7 60 5.57 53 88.9 64.9 5.26 130 2.1
05/26/92 14.1 38 4.7 402 67.7 425 248 93.6 1.89
06/02/92 39.8 23 4.49 4.65 223 143 048 48.8 0.67
06/09/92 41.2 33 4.45 4.55 326 34 0.48 99.9 0.78
06/23/92 25 30 485 5.05 719 30.8 129 953 1.11
06/30/92 18.2 25 471 496 50.4 272 2.1 53.9 1.33
07/07/92 248 39 4.25 436 50.1 23.6 6.5 46 1.67
07/14/92 1.3 33 6.47 na. n.a. n.a. n.a. n.a. n.a.
07/21/92 453 20 464 4.84 32 14.2 2.1 222 <22
07/28/92 88.7 30 427 44 26.6 10.9 1.6 274 278
08/04/92 415 29 4.35 4.53 29.5 14 1.34 16.7 <22
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Tron, total, Chloride, Nitrite, Nitrate, Sulfate, Silica, Sample-

dissolved dissolved dissolved dissolved dissolved ANC dissolved Delta D Delta '*O collection
(ueq/L) (ueq/L) (peq/L) (ueq/L) (peq/L) (peq/L) (umol/L) (per mil) (per mil) date
<0.38 41.1 <0.8 134 284 91 11 2.5 -2.8 10/05/90
<38 107 <8 <45 86.3 156 43 95 -2.35 10/16/90
<38 242 <8 <45 489 65 <43 -34 -6.2 10/24/90
<38 80.3 90.8 2.69 119 271 <43 -1.5 -3.25 11/06/90
<38 14.1 <8 78.5 222 <4 56 -26 -3.05 05/14/91
<38 22 <8 <45 112 <4 29 -27.5 -53  05/21/91
<38 31.1 21 355 230 <4 13.5 21.5 4.5 06/04/91
<38 15.5 537 529 136 <4 33 -28.5 -5.65 06/18/91
n.a. n.a. n.a. n.a. n.a. n.a. n.a. -21.5 4.5 07/09/91
0.25 26.4 <8 168 262 <4 5.87 -20 -4.45 08/13/91
0.4 36 <8 7.87 62.8 <4 <43 -31.5 -5.65 08/20/91
n.a. n.a. n.a. n.a. n.a. n.a. n.a. -64.5 -9.75 08/27/91
0.9 145 <8 39.5 129 <4 1 -30.5 -5.6 09/10/91
1 9.5 <8 51 169 68 2 -6 -2.75 09/24/91
n.a. n.a. n.a. n.a. n.a. n.a. n.a. -56.5 -8.65 10/08/91
n.a. n.a. n.a. n.a. n.a. n.a. n.a. -49 -85 10/15/91
0.97 12.1 <8 41.7 80.8 <4 <43 -94 -12.6  10/22/91
0.36 454 <8 96.8 139 <4 2 -54.5 9.2 11/12/91
n.a. n.a. n.a. n.a. n.a. n.a. n.a. -76 -11.25 11/19/91
n.a. n.a. n.a. n.a. na. n.a. n.a. 255 -3.35 05/03/92
<38 223 1.63 33.2 101 149 43 -37 -6.35 05/12/92
<38 19.2 3.55 70.5 123 679 52 -13.5 -3.55 05/19/92
0.18 12 <8 256 107 -44.6 3 -33.5 6.1 05/26/92
0.57 571 <8 2.57 46.1 -14.4 1.1 275 -5.6 06/02/92
0.54 737 <8 1.4 49.4 73 22 -45 -7.3  06/09/92
<38 369 <8 1.76 96.5 6.07 29 -8.5 -3.05 06/23/92
<38 8.07 <8 0.86 111 -11 3 -46 -7.35 06/30/92
<38 11.9 <.8 8.14 142 -55.4 3 -17.5 -3.75 07/07/92
n.a. n.a. n.a. n.a. n.a. n.a. n.a. -29.5 -5.35 07/14/92
0.29 548 1.46 944 68.5 -17.8 <43 -30 -5 07/21/92
<38 5.77 <8 27.1 78.9 454 <43 47 -7.45 07/28/92
<38 7.52 1.39 29.2 77.9 -40.1 <43 -34 -5.7 08/04/92
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Table 7. Chemical analyses of throughfall collected from the Fishing Creek tributary watershed, Catoctin Mountain, Maryland,

1990-93—Continued
Aluminum,
Sample- Amount of  Specific pH (units) Calcium, Magnesium,  Sodium, Potassium, total,
collection  throughfall conductance dissolved dissolved dissolved dissolved dissolved
date (mm) (uS/cm) Field Laboratory (ueg/L) (peq/L) (peg/L) (peg/L) (peq/L)
Deciduous throughfall - Continued
08/18/92 17.5 50 42 4.35 69.1 32 2.39 53 2.56
08/25/92 1 n.a. n.a. na. na. na. n.a. na. na.
05/01/92 33 9 6.29 5.16 n.a. n.a. n.a. n.a. n.a.
09/08/92 328 20 525 521 40.2 239 10.7 40.9 <22
09/15/92 35.7 17 5.02 5.39 27.6 16.8 1.22 36.3 <22
09/22/92 1.1 46 7.19 n.a. na. n.a. na. n.a. n.a.
09/29/92 243 18 533 5.27 30.6 15.4 6.26 50.2 0.67
10/13/92 36.8 20 5.44 5.67 36.2 20 11.3 61.7 322
11/03/92 51 46 5.72 5.84 813 73.2 9.83 179 1.22
11/10/92 23 33 6.12 na. n.a. na. na. na. na.
11/17/92 15.5 21 6.12 5.95 289 273 12.3 839 0.29
11/24/92 532 27 451 4.54 20.5 17.5 42,6 22 1.08
12/01/92 10.5 50 4.06 426 35.7 19.8 8.87 274 2.05
12/08/92 6.8 44 422 4.59 56.9 24.7 4 384 1.21
12/15/92 732 11 4.81 4.87 4.99 3.87 322 6.65 0.17
12/21/92 14.8 32 42 438 19.5 79 2.54 15.1 0.17
12/29/92 8.6 39 4.23 4.34 324 13.5 16.9 16.1 1.1
01/05/93 15.7 20 5.1 498 289 18.2 233 15.1 0.36
01/12/93 3.1 53 4.01 na. na. na. na. n.a. n.a.
01/19/93 12 41 4.17 422 329 14.4 7.74 26.9 0.63
01/26/93 153 37 39 43 28.9 11.3 6 125 <22
02/18/93 31.8 45 4.16 421 429 17 15.1 10.6 091
02/23/93 15.2 41 395 424 18 4.85 4.26 3.81 1.05
03/02/53 5.2 52 4.68 4.09 n.a. na. na. n.a. n.a.
03/08/93 252 38 4.14 42 21 7.41 2381 8.44 0.57
03/23/93 228 40 4.17 4.24 23 9.46 7.26 10.6 0.57
03/30/93 18.3 42 4.13 4.21 13.5 5.02 4.78 8.49 <22
04/06/93 17.2 44 393 4.16 11.5 3.95 1.44 6.88 <22
04/13/93 232 21 4.46 4.5 18.5 6.58 7.31 8.18 <22
04/20/93 39 15 4.68 4.81 15.8 6.83 94 5.88 <22
04/27/93 36 24 44 4.75 225 8.64 6.26 12 044
05/11/93 15 29 6.09 5.85 474 259 188 51.2 0.6
05/18/93 6 131 6.67 na. n.a. n.a. n.a. n.a. n.a.
05/25/93 52 49 4.48 n.a. n.a. n.a. n.a. n.a. n.a.
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Iron, total, Chloride, Nitrite, Nitrate, Sulfate, Silica, Sample-
dissolved dissolved dissolved dissolved dissolved ANC dissolved Delta D Delta O collection
_(ueg/L) (ueq/L) (ueq/L) (pneg/L) (ueqL)  (peq/L)  (umol/L) (per mil) (per mil) date

1.18 10.8 <8 67 157 -57.5 4.02 -33.5 -5.6 08/18/92
na. na. na. n.a. n.a. na. na. -28.5 -4.95 08/25/92
na. n.a. n.a. na. n.a. -2.95 n.a. -15 -3.75 09/01/92
0.97 19 <8 27.2 724 28 3.77 235 -5.05 09/08/92
0.38 4.9 <8 15.7 65 39 1.2 225 4.5 09/15/92
na. na. na. n.a. na. n.a. na. n.a. na. 09/22/92
<38 14.9 <8 13.3 532 25.5 2.6 43.6 -7.35 09/29/92
0.22 26.1 <8 12.1 574 50.2 2.46 -14.1 -4.04 10/13/92
<38 39.6 0.32 389 158 90.6 3.03 -33.7 -7.05 11/03/92
n.a. n.a. n.a. n.a. n.a. n.a. n.a. -62.2 -8.62 11/10/92
<38 21.8 <8 7.05 53.6 50 <43 -19.9 493 11/17/92
5.12 56.3 <8 313 53.5 -26.3 <43 -15.6 -394 11/24/92
<38 10.8 <8 75 88.6 -50.1 <43 -39.4 -6.5 12/01/92
<38 14.6 <8 99.9 65.6 -36.6 <43 -74.3 -11.2  12/08/92
<38 18.4 <8 13.6 179 -19.7 <43 -69.3 -11.26 12/15/92
<38 11.4 <8 346 28 -54.7 <43 -574 -8.27 12/21/92
<38 278 <8 49.7 66.8 -59.1 <43 -46.8 -8.49 12/29/92
<38 39 <8 18.6 553 -13.1 <43 -26.6 -5.05 01/05/93
n.a. na. n.a. na. na. na. n.a. -110.3 -15.08 01/12/93
<38 20.5 <8 36.7 105 -70.5 <43 -61.6 -9.42 01/19/93
<38 17.6 <8 529 57.8 -60.5 <43 £7.6 -1039 01/26/93
<38 20.7 <8 677 85.7 -78.1 <43 -81.9 -12.57 02/18/93
<.38 8.78 <8 54.8 446 <752 <43 -88 -13.22 02/23/93
n.a. 17 <8 124 40.1 -107 <43 -87.8 -13.37 03/02/93
<38 6.66 <8 63.6 63.2 -74.5 <43 -95.9 -13.75 03/08/93
<38 12.2 <8 49.6 52.5 -65.6 <43 -593 -10.04 03/23/93
<38 9.24 <8 429 69.7 -69.2 <43 47 <79 03/30/93
<38 421 <8 459 70.6 -74.5 <43 -57.6 -9.2  04/06/93
<38 103 <8 30.2 44 -36.6 <43 -49.9 -7.43 04/13/93
<38 12.6 <8 16.4 36.2 -15.5 <43 “44.1 6.7 04/20/93
<38 10.4 <8 319 433 -15.7 <43 593 -9.54 04/27/93
<38 26.1 10.9 32 60.9 64.8 1 243 4.35 05/11/93
n.a. n.a. n.a. n.a. n.a. n.a. n.a. -17.9 -3.38 05/18/93
n.a. n.a. n.a. na. n.a. na. n.a. -233 -54 05/25/93
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Table 7. Chemical analyses of throughfall collected from the Fishing Creek tributary watershed, Catoctin Mountain, Maryland,

1990-93--Continued

Aluminum,
Sample- Amount of Specific pH (units) Calcium,  Magnesium, Sodium, Potassium, total,
collection throughfall conductance dissolved dissolved dissolved dissolved dissolved
date (mm) (uS/cm) Field Laboratory (ueq/L) (ueg/L) (ueq/L) (ueg/L) (peq/L)
Deciduous throughfall - Continued
06/01/93 14.1 37 4.74 4.61 72.9 358 6.22 89.5 2
06/08/93 13.5 61 4.19 4.51 76.4 412 3.26 142 3
06/15/93 36 47 4.46 n.a. n.a. n.a. n.a. n.a. n.a.
06/22/93 228 49 4.08 4.23 52.9 28 5.26 40.2 1.88
06/29/93 4.1 61 437 4.51 135 45.7 6.31 524 427
07/06/93 283 100 3.67 38 414 177 8.18 294 2.08
07/13/93 39 39 4.67 n.a. n.a. n.a. na. n.a. n.a.
07/21/93 16.9 35 437 4.45 629 252 295 33 2.11
08/03/93 7.2 107 3.68 3.84 125 49 6 57 6.5
08/10/93 20.8 41 4.18 4.27 454 222 145 35.8 1.06
08/17/93 94 57 4.1 447 88.8 26 3.75 438 28
08/24/93 37 78 3.79 4.11 126 37 2.67 69.1 3.76
09/07/93 62.7 21 5.03 5.17 64.4 25 33 32 14
09/14/93 83 50 4.05 43 719 283 1.93 409 3.5
09/21/93 242 31 4.74 5.13 76.9 425 4.78 58.3 1.8
09/28/93 227 42 4.06 4.46 51.9 239 3.8 64 1.5
10/05/93 35 55 5.73 5.73 n.a. n.a. na. n.a. n.a.
10/12/93 17.7 28 541 5.72 50.4 226 11.1 734 0.8
10/26/93 17.7 44 6.16 6.25 107 90.5 6.05 127 1.91
11/02/93 15.5 58 5.8 6.17 109 160 17.8 253 1.99
11/09/93 59 18 58 5.75 404 30 2.88 48.1 0.58
11/16/93 4.7 32 5.66 543 74.4 42.7 722 71.6 1.75
11/23/93 94 20 4.78 4.76 374 20.8 5.44 21.7 1.08
11/30/93 79 19 4.74 4.73 13 11.6 327 9.75 <22
12/07/93 573 30 4.09 4.23 14.5 7.65 448 84 0.61
12/14/93 9 32 4.03 4.36 384 143 2.82 10.1 1.6
12/21/93 21.8 34 4.17 425 26.5 9.2 247 9.29 091
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Iron, total, Chloride, Nitrite, Nitrate, Sulfate, Silica, Sample-

dissolved dissolved dissolved dissolved dissolved ANC dissolved Delta D Delta **O collection
(ueg/L) (peg/'L) (ueq/L) (ueg/L) (peg/) (ueg/L) (umol/L) (per mil) (per mil) date
<38 12.7 <8 68.6 923 234 26 -33.3 -5.96 06/01/93
<38 12.1 2.8 822 157 -29.5 32 -25.2 424 06/08/93
n.a. na. na. na. na. n.a. n.a. n.a. na. 06/15/93
<38 109 <8 52 125 -66.4 <43 -5.1 -2.71 06/22/93
<38 15.3 <8 99.5 165 -34.1 1 n.a. na. 06/29/93
<38 14.6 <8 88.9 110 -176 14 214 431 07/06/93
n.a. n.a. n.a. n.a. n.a. na. n.a. n.a. na. 07/13/93
<38 9.21 <8 58 104 -36 <43 -15.2 -3.47 07/21/93
39 13.9 1.22 114 260 -161 291 -16.1 -3.47 08/03/93
<38 8.83 <8 50.9 114 -57.6 0.2 -80.1 -11.64 08/10/93
<38 8.92 <8 456 113 -93.6 235 41.6 -6.72 08/17/93
<38 11.8 0.92 589 120 -169 2.14 -30.8 -5.44 08/24/93
<38 344 <8 141 478 -23 <43 214 431 09/07/93
<38 7.94 <8 54.1 144 -58.8 1.64 -29.6 -5.72 09/14/93
<38 122 <8 33 119 35 3.56 242 -5.08 09/21/93
<38 109 <8 43.8 134 274 1.11 -22.1 -53  09/28/93
<38 223 <8 124 177 217 <43 -16.4 -3.68 10/05/93
<38 227 <8 38.7 59.1 104 1.07 -45.8 -8.35 10/12/93
<38 253 <8 16.6 140 127 5.84 -48 -7.76 10/26/93
<38 51.7 <8 429 121 332 541 n.a. na. 11/02/93
<38 9.02 1.14 18.8 56.5 28.6 0.75 n.a. na. 11/09/93
<38 243 <8 879 713 52 1.07 n.a. na. 11/16/93
<38 11.6 <8 243 55.1 -15.8 <43 na. na. 11/23/93
<38 428 <8 194 292 -16.3 <43 n.a. na. 11/30/93
<38 8.77 <8 36.3 46.5 -52.6 <43 n.a. na. 12/07/93
<38 931 <8 312 66.8 -45.2 <43 n.a. na. 12/14/93
<38 6.27 <8 40.1 44,7 -53 <43 n.a. na. 12/21/93
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Table 8. Chemical analyses of soil water collected from the Bear Branch watershed, Catoctin Mountain, Maryland,
1990-93

[uS/em, microsiemens per centimeter; peq/L, microequivalents per liter; pmol/L, micromoles per liter; <, less than;
ANC, acid-neutralizing capacity; n.a., not analyzed]

Aluminum,
Sample- Specific pH (units) Calcium, Magnesium, Sodium, Potassium, total,
collection conductance dissolved  dissolved  dissolved  dissolved  dissolved
date (uS/cm) Field  Laboratory  (peq/L) (ueq/L) (ueq/L) (ueg/L) (peg/L)
Lysimeter pit 1 upper
10/24/90 44 449 4.58 80.3 504 30.2 53.7 63.2
04/22/91 49 432 4.53 83.8 66.6 204 40.9 74
05/07/91 93 4.19 n.a. na. na. n.a. na. na.
05/14/91 n.a. 4.62 na. na. na. n.a. n.a. n.a.
05/21/91 122 392 4.07 234 127 20.4 98.5 180
06/18/91 46 4.57 428 100 52.1 10.8 327 73.7
07/09/91 99 3.81 na. n.a. na. n.a. na. na.
08/13/91 30 5.05 5.18 729 309 4.13 92 11.3
08/20/91 37 5.15 5.1 629 29.5 322 829 8.9
08/27/91 39 5.58 5.45 732 38.3 5.55 90 9.58
09/10/91 40 4.83 5 101 50.6 6.1 75.2 282
09/24/91 49 442 4.52 124 53.8 3.61 58.3 15
10/08/91 63 424 449 181 726 5.65 524 49.9
10/22/91 66 42 4.49 161 67.1 3.96 382 27.7
11/26/91 46 444 4.6 128 66 5.31 43.3 572
12/10/91 40 437 4.58 109 60.6 5.87 28.2 66.6
12/30/91 42 4.38 4.77 96.5 58.6 561 21.7 68.6
02/18/92 50 4.37 4.52 117 68.8 113 22 79.6
03/10/92 50 432 441 115 65.1 11.7 17.8 65.7
03/31/92 44 4.39 4.42 102 58.5 134 164 64.5
04/23/92 38 4.38 448 76.2 404 13 19.9 54
05/19/92 45 427 4.38 96.1 46.6 12.6 18.7 55.8
06/02/92 39 435 4.44 87.2 41.5 11.5 15.6 61.8
06/30/92 27 4.68 4.87 36.7 57.9 9.2 49.6 55.8
07/14/92 39 4.32 446 354 494 5 293 51.9
07/28/92 36 4.35 448 71.5 323 6.1 283 52.1
08/18/92 45 4.14 4.59 759 324 4.57 18.3 439
09/08/92 38 4.26 4.56 75 326 4,78 19.1 337
09/29/92 41 4.25 4.5 90.9 35.5 5.79 19.5 40.2
11/03/92 40 4.36 4.53 89.1 38.2 6.74 17.5 67.3
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Iron, total, Chloride, Nitrate, Sulfate, Silica, Sample-
dissolved  dissolved  dissolved  dissolved ANC dissolved  DeltaD Delta™®0  collection
(ueq/L) (neq/L) (ueg/L) (nea/L) (ueg/L)  (umolL)  (permil)  (per mil) date

2.15 77.5 539 121 <4 153 -12.5 -3.9  10/24/90
<0.38 34 102 144 <4 13.2 41.5 -7.5  04/22/91
n.a. n.a. n.a. na. n.a. n.a. n.a. na. 05/07/91
n.a. n.a. n.a. na. n.a. n.a. n.a. na. 05/14/91
<0.38 37.7 532 130 <4 112 -34.5 -6.05 05/21/91
7.52 215 <045 116 <4 105 -29 -5.8 06/18/91
na. n.a. n.a. n.a. n.a. n.a. n.a. na. 07/09/91
4.26 9.83 4.15 114 19 6.59 -18.5 4.15 08/13/91
1.5 8.19 30.6 146 <4 58 -36 -6.45 08/20/91
2.56 7.5 41.6 134 17 <0.43 43.5 -71.5 08/27/91
294 14.9 55.1 154 <4 7.16 -30 -6.1 09/10/91
1.15 732 98.8 164 <4 12.5 -15.5 44 09/24/91
233 17.2 171 171 <4 19 42 -74 10/08/91
272 19.2 170 152 <4 13 -67.5 -9.95 10/22/91
1.36 34 56.1 175 <4 333 -31.5 -5.95 11/26/91
197 20 177 193 <4 38.2 44 -7.45 12/10/91
1.32 174 259 188 <4 29 -64 -9.45 12/30/91
1.93 40 61.6 177 <4 22 -62.5 -9.7 02/18/92
136 372 449 190 4 27 -69 -10.65 03/10/92
0.5 247 8.63 257 -56.4 21 -50.5 -8.25 03/31/92
1.04 16.8 464 122 40 8 -33 -6 04/23/92
1.22 152 82.5 119 -51.7 142 -30.5 -5.45 05/19/92
2.11 14 29.1 141 -46.1 172 24 -4.55 06/02/92
6.23 9.98 <0.45 106 2 20 40.5 -7.05 06/30/92
7.63 116 184 149 445 16 -30.5 -5.5 07/14/92
1.86 8.16 19.5 120 -39 15 32 -5.3  07/28/92
226 9.72 373 112 -30.1 16.8 -40.5 -6.7 08/18/92
3.65 9.57 321 112 -32.5 12 49 16 09/08/92
1.29 9.75 39.1 104 -154 16.5 -333 -6.15 09/29/92
1.72 173 66.7 114 -38.8 997 -24.6 -5.69 11/03/92
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Table 8. Chemical analyses of soil water collected from the Bear Branch watershed, Catoctin Mountain, Maryland,
1990-93-—-Continued

Aluminum,
Sample-  Specific pH (units) Calcium, Magnesium, Sodium, Potassium,  total,
collection conductance dissolved dissolved  dissolved  dissolved  dissolved

date (uS/cm) Field  Laboratory  (ueq/L) (ueq/L) (ueg/L) (neq/L) (peq/L)

Lysimeter pit 1 upper— Continued

11/17/92 40 438 4.57 97.3 41.7 796 235 59.6
11/24/92 43 43 4.52 98.3 438 8.66 179 59.7
12/15/92 47 4.29 445 91.3 422 8.74 13.5 63.2
12/29/92 46 424 4.38 81.8 375 12.8 14.1 66.3
01/12/93 48 425 n.a. n.a. n.a. n.a. n.a. n.a.
02/09/93 49 431 4.41 93.3 419 16.1 256 66.8
03/08/93 48 4.48 4.49 92.8 425 215 159 73.6
03/29/93 30 4.49 4.55 49.9 222 13.8 9.26 455
04/20/93 36 44 447 63.4 27.7 13.8 13.6 474
05/11/93 45 425 444 76.9 27 124 15.9 458
06/01/93 45 43 449 88.8 34.1 9.09 33 44 .4
07/06/93 53 42 433 111 48.5 10.3 41.2 496
08/24/93 35 5.35 5.68 124 583 5.18 79.8 295
09/21/93 32 3.59 4.84 823 335 4.78 49.1 298
10/19/93 66 3.81 417 107 42.6 8.87 26.1 62.2
11/16/93 57 4.16 428 93.8 399 8.13 24.6 526
11/30/93 39 4.42 4.53 823 343 14.7 13.6 52.8
12/07/93 31 444 4.6 61.4 248 11.6 11.8 386
12/21/93 44 4.14 438 n.a. n.a. n.a. n.a. n.a.

Lysimeter pit 1 lower
04/22/91 42 4.85 5.27 127 74.8 29.8 427 414
09/10/91 39 5.12 541 59.6 513 10.9 137 41.1

Lysimeter pit 2 upper

10/16/90 65 397 4.18 61.4 46.9 346 854 59.9
10/24/90 60 4.03 4.13 519 422 323 75.4 65.6
02/21/91 54 4.12 432 58.4 46.1 26.2 74.7 61.8
02/26/91 13 5.12 n.a. n.a. n.a. n.a. n.a. na.
03/19/91 34 4.47 n.a. n.a. n.a. n.a. n.a. n.a.
03/26/91 39 443 na. na. n.a. n.a. n.a. na.
04/02/91 43 442 493 529 35 13.8 99.5 78.7
04/16/91 54 427 442 60.9 40.5 15.6 126 733
05/07/91 73 415 4.26 79.3 525 19.1 148 755
05/21/91 78 4,06 4.15 978 53.9 204 171 86.3
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Iron, total,  Chloride, Nitrate, Sulfate, Silica, Sample-
dissolved  dissolved  dissolved  dissolved ANC dissolved  DeltaD Delta 30 collection
(ueg/L) (ueg/L) (ueg/L) (nea/L) (ueg/L)  (umolL)  (permil)  (per mil) date

<0.38 25.7 385 136 -32.8 124 -22.5 -5.8 11/17/92
<0.38 324 255 126 -36.9 31.1 -23.8 -5.57 11/24/92
<0.38 28.6 524 145 47.1 13 -25.4 -5.47 12/15/92
<0.38 17.7 414 165 -55.2 10.6 -55.6 -9.15 12/29/92
na. n.a. na. n.a. n.a. n.a. -56 -9.07 01/12/93
<0.38 27.7 53.6 167 -44.9 89 -59.4 -8.66 02/09/93
<0.38 176 66.2 136 -35.6 4.63 -80.6 -12.18 03/08/93
<0.38 13.6 36.3 86.2 283 2.85 -86.5 -12.53 03/29/93
<0.38 16.6 67.8 816 -35.7 5.34 -49.6 -7.52 04/20/93
<0.38 14.7 88.2 84.1 -35.5 10.6 -45.8 -7.65 05/11/93
<0.38 14.7 96.5 94.1 -28.9 8.65 -31.5 -5.75 06/01/93
<0.38 15.4 81.6 169 499 103 -20.9 4.3 07/06/93
7.09 9.84 274 145 61 534 -73.7 -10.77 08/24/93
2.76 9.5 42 88.7 -3.3 9.26 -26.3 -5.22 09/21/93
<0.38 16.4 115 156 -53.8 24.9 -29.7 6.2 10/19/93
<0.38 19 64.2 154 473 285 n.a. na. 11/16/93
<0.38 435 12 130 -26.4 125 na. na. 11/30/93
<0.38 139 10.1 118 249 13.9 n.a. na. 12/07/93
n.a. 7.58 56 122 -29.8 n.a. n.a. na. 12/21/93
<0.38 54.5 16.7 217 17 50.8 =30 -5.95 04/22/91
22 219 17.7 162 8 6 n.a. na. 09/10/91
5.66 95.8 10.6 144 <4 28.1 -12.5 -3.45 10/16/90
7.16 78 9.38 143 <4 <0.43 -15 4 10/24/90
6.09 50.7 17.8 156 <4 20.5 -38.5 -7 02/21/91
n.a. na. n.a. n.a. n.a. n.a. n.a. na. 02/26/91
n.a. n.a. n.a. n.a. n.a. n.a. n.a. na. 03/19/91
n.a. n.a. n.a. n.a. n.a. na. n.a. na. 03/26/91
11.8 13.8 17.2 121 <4 11.7 47.5 -7.55 04/02/91
104 223 338 145 <4 19.9 -39 -6.65 04/16/91
104 432 622 188 <4 19.9 -34.5 -6.25 05/07/91
8.59 355 58.5 168 <4 12 -36.5 -645 05/21/91
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Table 8. Chemical analyses of soil water collected from the Bear Branch watershed, Catoctin Mountain, Maryland,
1990-93--Continued

Aluminum,
Sample-  Specific pH (units) Calcium, Magnesium, Sodium, Potassium, total,
collection conductance dissolved  dissolved  dissolved  dissolved  dissolved
date (uS/cm) Field Laboratory  (ueg/L) (neq/L) (ueq/L) (ueq/L) (neq/L)
Lysimeter pit 2 upper-- Continued
06/18/91 65 4.48 4.67 100 46.2 7.74 90 37.1
06/25/91 150 3.63 na. n.a. n.a. n.a. n.a. n.a.
07/09/91 176 3.79 n.a. n.a. na. n.a. n.a. n.a.
08/13/91 163 3.64 3.82 177 113 10.9 403 419
08/20/91 58 437 4.8 60.1 425 5.92 185 113
08/27/91 48 4.97 5.15 65.6 479 6 222 147
09/10/91 59 5.55 5.78 108 74 19.3 194 232
09/24/91 42 4.88 4.87 66.3 47 10.1 112 103
10/08/91 45 4.64 4.77 88 545 13.1 88.9 364
11/26/91 80 421 43 166 109 234 155 78.5
12/10/91 56 4.14 428 136 83.1 22.7 774 76.5
12/30/91 60 4.05 424 88.7 58.2 14.5 493 63.5
02/18/92 75 3.98 4.1 100 68.9 15.7 44 68.8
03/10/92 62 4.05 421 89.4 61.7 18 494 653
03/31/92 51 4.11 4.29 59.8 40.7 14 39.7 68.7
04/23/92 68 3.92 4.01 76.3 45.1 157 442 60
05/19/92 58 4 4.29 70 41 16.2 359 57.6
06/02/92 82 3.82 4.02 82.8 447 227 38 779
06/30/92 44 437 434 68.2 419 37 13.7 50.1
07/14/92 51 42 433 649 41.1 16.4 74.1 57
07/28/92 49 4.18 431 653 37.6 14 54.6 633
08/18/92 67 3.97 4.14 653 39.5 7.05 71.1 29.4
09/08/92 56 4.04 419 627 38.5 8.87 58 324
09/29/92 63 3.99 4.03 72.7 42.6 11.6 513 50.4
11/03/92 74 3.88 4.04 69.9 43 10.4 39.2 60.6
11/17/92 64 391 4.11 62.9 374 10.1 55.2 66.4
11/24/92 76 3.87 4.01 80.8 50.8 15.1 61.6 78.4
12/15/92 57 4.09 427 63.4 39.2 12.6 437 55.3
12/29/92 58 3.96 4.16 52.9 314 119 258 64.2
01/12/93 68 393 n.a. n.a. n.a. n.a. n.a. n.a.
02/09/93 68 3.95 4.02 56.4 36.6 139 274 63.4
03/08/93 80 3.95 4 76.9 47.9 16.4 30.4 64.8
03/29/93 45 4.1 421 344 238 12.1 215 54.9
04/20/93 43 4.16 423 369 249 141 26.6 59.2
05/11/93 53 4.04 4.19 489 27.3 15.1 36.8 639

74



Tron, total,
dissolved

(ueg/L) (neg/L) (neq/L) (ueq/L) (ueg/L) (umol/L) _ (per mil)

<0.38
na.
na.
9.24
26

645
4.69
1.22
3.72
8.27

6.23
6.6
6.2
6.2
6.16

824
731
8.16
13
534

7.16
3.06
5.75
72

6.55

<0.38

<038
394
573
n.a.

4.66
5.01
6.8

8.16
791

Chloride,
dissolved

12.8
na.
na.

45.8

142

20.9
387
132
17.7
66.2

517
275
453
35.1
233

26.7
16

597
12.5

106
10.5
19.2
184
322

279
65.7
282
174

na.

28.8
434
20.1
209
209

Nitrate,
dissolved

130
na.
na.
<45
9.02

0.99
7.19
20.1
9.65
9.14

1.11
145
188
9.35
6.69

14.8

20.6
8.09
5.77
3.15

9.05
76.1
317
326
133

356
097
0.99
9.1
n.a.

19.5

26.2
8.75

11.9
7.55

Sulfate,
dissolved

100
na.
na.

273

195

265
192
168
301

156
179
144
111
n.a.

152

177
84.1
78.1

102

ANC

AR5

AL QA

-118

-131
-71.5
-734
-71.9
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Silica,

dissolved DeltaD

7.19

n.a.

n.a.
235
15.5

17.2
10
10.9
19
63.2

584
36.4
30
29
18

20
255
34

34

39

221
244
41.7
31.7

30.2
378
249
214

n.a.

21
324
10
8.54
14.5

Sample-
Delta *0  collection
{per mil) date

-29 -5.7 06/18M1
-31.5 -5.55 06/25/91

n.a. na. 07/09/91
-19.5 -3.85 08/13/91
-35.5 -6.5 08/20/91
-38.5 6.8 08/27/91
22 49 09/10/91
-15 -4.25 09/24/91
42 -7.25 10/08/91
-46 -7.35 11/26/91
47 7.7 12/10/91
-63.5 9.5 12/30M91
67 -10.5 02/18/92
-58 -9.15 03/10/92
-55.5 -9.15 03/31/92
41 6.8 04/23/92
31 -52 05/19/92
-22 43 06/02/92
-34 -6.25 06/30/92
-24.5 495 07/14/92
-38 6.5 07/28/92
-36.5 -6 08/18/92
-36.5 -6.45 09/08/92
-33.2 -6.05 09/29/92
238 -5.58 11/03/92
-23.7 -5.55 11/17/92
214 =53 11/24/92
45 -8.08 12/15/92
-57 -9.05 12/29/92
48 -8.13 01/12/93
-63.5 -9.66 02/09/93
-72.2 -10.64 03/08/93
-81.6 -12 03/29/93
-58 -8.96 04/20/93
442 -7.31 05/11/93



Table 8. Chemical analyses of soil water collected from the Bear Branch watershed, Catoctin Mountain, Maryland,
1990-93--Continued

Aluminum,
Sample- Specific pH (units) Calcium, Magnesium, Sodium, Potassium, total,
collection conductance dissolved  dissolved  dissolved  dissolved  dissolved
date (uS/cm) Field  Laboratory  (neq/L) (ueq/L) (ueq/L) (ueg/L) (ueq/L)
Lysimeter pit 2 upper-- Continued
06/01/93 88 4.14 4.04 126 724 133 217 59.7
07/06/93 79 433 4.49 117 782 17.2 269 76.7
08/24/93 54 498 5.13 102 65 104 251 43.1
09/21/93 44 3.68 492 96.3 484 7.92 190 43.6
10/19/93 88 393 4.13 134 714 149 146 76.1
11/16/93 95 3.98 4.13 160 91.3 233 96.2 89.6
11/30/93 69 4.06 428 86.3 52.9 239 773 66.9
12/07/93 51 4.06 424 57.9 351 164 59.1 69.6
12/21/93 54 394 4.17 614 38.7 15.7 453 66.1
Lysimeter pit 2 lower

08/13/91 40 5.16 5.36 57.1 339 6.79 169 26.1
08/27/91 40 5.66 n.a. n.a. n.a. n.a. na. n.a.
09/10/91 39 5.12 541 59.6 51.3 109 137 41.1
09/24/91 41 5.04 492 57.7 492 898 119 229
10/08/91 55 4.84 n.a. na. n.a. n.a. n.a. n.a.
11/26/91 50 441 471 826 69.5 17.1 86.5 80.5
12/10/91 42 4.51 4.6 87.2 76.2 21.8 70.8 73.8
12/30/91 50 44 n.a. na. n.a. n.a. n.a. n.a.
03/10/92 46 448 4.63 813 69 19.1 579 87.5
03/31/92 44 4.56 471 75 63.9 19.2 48.7 88.1
04/23/92 40 4.53 4.71 60.5 54.6 16.4 50.3 80.8
06/02/92 48 431 473 n.a. n.a. n.a. n.a. n.a.
06/30/92 28 4.68 n.a. n.a. n.a. n.a. n.a. n.a.
07/28/92 40 446 4,58 61 476 17.1 60.6 753
09/08/92 45 427 494 64.8 452 9.96 62.5 68.6
11/03/92 49 442 4,62 86.5 63.9 211 36.6 99.8
11/24/92 43 4.46 4.55 69.4 55 18.8 47.8 90.1
12/15/92 42 4.52 n.a. na. n.a. n.a. na. n.a.
12/29/92 42 447 n.a. n.a. na. na. n.a. n.a.
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Iron, total, Chloride, Nitrate, Sulfate, Silica, Sample-
dissolved  dissolved  dissolved  dissolved ANC dissolved  DeltaD Delta '®*0  collection

(ueq/L) (ueq/L) {ueq/L) (uea/l) (peg/l)  (umolL)  (permil)  (per mil) date
3.19 37.6 <0.45 201 -155 10.2 2321 -5.92 06/01/93
163 519 3.56 151 -31.1 19.9 216 -4.23 07/06/93
8.85 246 0.76 194 48.2 12.8 -64.4 9.46 08/24/93
5.69 13.8 <0.45 124 249 135 -25.7 -4.84 09/21/93
3.65 189 813 227 -94.4 38.5 -289 -5.88 10/19/93
4.83 50.5 124 284 923 54.1 n.a. na. 11/16/93
5.19 41.2 541 126 -58.7 26.7 na. na. 11/30/93
6.16 16.5 <0.45 122 -66.6 15 na. na. 12/07/93
5.59 11 7.42 126 -66.5 224 na. na. 12/21/93
222 139 <0.45 140 23 11 -18 42 08/13/91
n.a. n.a. na, n.a. n.a. n.a. -35.5 -6.65 08/27/91
22 219 17.7 162 8 6.34 -30 6.1  09/10/91
1 12.1 232 178 <4 14.1 -16.5 -4.35 09/24/91
na. na. n.a. na. n.a. n.a. -27 -5.75 10/08/91
1.75 394 253 207 <4 351 -25 -5.25 11/26/91
0.47 47.6 9.37 250 <4 40 -32 -5.95 12/10/91
n.a. n.a. na. na. n.a. n.a. -37 6.5 12/30/91
0.79 364 119 237 <4 31 -54.5 -8.7 03/10/92
<0.38 316 5.14 246 21.2 29 -56.5 -9 03/31/92
1.36 31.3 1.88 166 -18.6 28 =51 -8.35 04/23/92
n.a. 14.2 16.2 89.1 -21.5 n.a. 47.5 -7.65 06/02/92
n.a. n.a. n.a. n.a. n.a. n.a. 42.5 -7.35 06/30/92
0.47 154 5.94 187 -29.5 33 -38 -6.15 07/28/92
1.72 12.2 4.98 147 7.1 254 45.5 -7.3  09/08/92
1.18 32.8 9.43 240 274 40.9 -30.8 -5.56 11/03/92
<0.38 32.1 1.22 208 -29.4 49.1 -249 -5.04 11/24/92
n.a. n.a. n.a. n.a. n.a. n.a. -25.1 -4.95 12/15/92
n.a. n.a. n.a. na, na. n.a. -25.5 -5.23 12/29/92
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Table 8. Chemical analyses of soil water collected from the Bear Branch watershed, Catoctin Mountain, Maryland,
1990-93—-Continued

Aluminum,
Sample- Specific pH (units) Calcium, Magnesium, Sodium, Potassium,  total,
collection conductance dissolved  dissolved  dissolved  dissolved  dissolved
date (uS/cm) Field  Laboratory  (ueq/L) (neq/L) (ueq/L) (neq/L) (negq/L)
Lysimeter pit 2 lower-—- Continued
03/29/93 41 4.65 4,67 64.4 51.6 134 34 86
04/20/93 38 46 4.68 56.4 48.1 13.3 384 71.9
05/18/93 36 4.46 na. n.a. na. n.a. n.a. n.a.
06/01/93 75 439 4.54 n.a. n.a. na. n.a. n.a.
08/24/93 50 5.81 5.99 132 79.8 11.1 211 73.1
09/21/93 38 3.87 523 81.3 43.8 8.39 131 56.9
10/19/93 90 429 4.55 na. na. n.a. na. na.
11/30/93 51 435 44 77.8 50.9 238 54.5 84.1
12/07/93 43 4.09 4.52 69.4 45.7 214 46.8 76.6
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Iron, total, Chloride, Nitrate, Sulfate, Silica, Sample-
dissolved  dissolved  dissolved  dissolved ANC dissolved DeltaD  Delta’®0  collection
(ueg/L) _ (ueq/L) (ueq/L) _ (ueq/L)  (ueq/L)  (umolL) (permil) _ (per mih) date

<0.38 25.5 8.84 211 -14 224 -69.5 -10.68 03/29/93
<0.38 21.7 113 196 -15.5 242 -70.7 -10.44 04/20/93
n.a. n.a. n.a. n.a. n.a. n.a. -67.8 -104 05/18/93
n.a. 38.5 337 188 -37.6 <043 -46.7 -8.02 06/01/93
104 29.5 0.96 155 120 14.2 -51.4 -8.03 08/24/93
2.04 144 241 132 342 12.1 229 -4.55 09/21/93
n.a. 11 200 141 -40.6 na. -23.7 -5.12 10/19/93
<0.38 52.8 213 184 -34.9 253 n.a. na 11/30/93
<0.38 36.6 <0.45 208 -29.1 27.1 n.a. na. 12/07/93
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Table 9. Chemical analyses of soil water collected from the Fishing Creek tributary watershed, Catoctin Mountain,
Maryland, 1991-93

[1S/cm, microsiemens per centimeter; peq/L, microequivalents per liter, pmol/L, micromoles per liter; <, less than;
ANC, acid-neutralizing capacity; n.a., not analyzed]

Aluminum,
Sample- Specific pH (units) Calcium, Magnesium, Sodium, Potassium, total,
collection conductance dissolved  dissolved  dissolved dissolved  dissolved
date (uS/em) Field Laboratory  (ueq/L) (ueq/L) (pneg/L) (ueq/L) (pneg/L)
Lysimeter pit 1 upper
04/25/91 43 443 4.63 324 30.9 34.8 103 39.7
05/07/91 52 4.59 539 379 51.9 15.2 228 65.9
05/21/91 45 4.82 5.1 534 56.6 15 179 399
06/18/91 53 4.53 4.51 529 54.8 11.5 143 30.7
07/09/91 58 4.97 n.a. n.a. n.a. n.a. n.a. n.a.
08/13/91 84 4.26 4.54 97.8 105 12 155 21.5
08/20/91 58 4.25 435 65.9 71.7 48 194 15.8
08/27/91 45 423 448 519 56.8 7.96 81.1 22
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