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PARI'IOJLATE KNI'IORING FOR ACID DEPOSITICN RESFARCH AT SEX:!{X)IA NATICNAL PARK, 
CALIFORNIA 

ABSTRACT: 

In support of the acid deposition effects programs at Sequoia National 
Park, we have made extensive measurements of particulate matter during the 
summer of 1985. The objectives of this project were: (1) to characterize the 
particulate composition of fine particles by determining the concentration of 
all elements from hydrogen through lead; (2) to determine what material is 
available for wet and dry deposition by measuring particulate concentrations 
by element with detailed size and time resolution; (3) to determine how 
particulate concentrations vary with time as the meteorology changes; (4) to 
determine the extent of transport of particulate pollutants from the San 
Joaquin Valley by comparing elemental concentrations measured at three 
elevations with sufficient time resolution to look at transport; and (5) to 
provide convenient time plots and other visual representations of particulate 
concentrations to concurrent projects on the effects of wet and dry deposition 
and to studies dealing with meteorology and gasses. Samples were taken 
continuously at three elevations (2000· ft, 6400 ft, 10000 ft) in up to nine 
size ranges. Almost 4000 analyses were done for mass, carbon soot, hydrogen, 
and elemental species up through lead. The data were correlated with local 
and synoptic meteorology, known elemental source signatures, and wet 
deposition measurements made in the four major rain events during the summer 
of 1985. The results show that particulate matter at Sequoia NP is similar to 
that measured at other, non-urban sites in the Sierra Nevada range and 
California desert. Particles were carried into the study sites by both local, 
terrain effect winds coming from the central San Joaquin Valley, and by upper 
level synoptic flows. sputh and east of Sequoia NP. ·Rainfall a-ssociated wi:!;h 
th~ latter flows contributed most of the wet deposition acidic flux (H, so4,003) in the study period. 
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PROJECT.SUMMARY 

A study was made of particulate matter and meteorology at Sequoia 
National Park at three sites varying in elevation from the foothills to high 
elevations. Particles were collected by size and time continuously from 
mid-June to early October, and analyzed for a variety of parameters, including 
mass, hydrogen, carbon (soot), and all elements sodium and heavier. These 
data were compared to other National Park Service data taken with similar 
equipment at nearby regionally representative sites. A summary of the most 
important results and our interpretation of them includes: 

1. Particulate matter concentrations are somewhat higher at Giant Forest 
than at the Yosemite NPS air monitoring site, which is similar in elevation, 
exposure, and vegetation. Both are much higher, by a factor of two or more, 
than Lassen NP, Lava Beds NM, and Crater Lake NP, which are all similar to 
each other. 

2. Summer sulfur values at Sequoia NP Giant Forest site show 
considerable correlation with those at Yosemite over the entire summer. 

our interpretation of these data is that the factors that establish 
particulate sulfur values at Sequoia are relevant to large areas of the 
western slope of the Sierra Nevada range, and are not local in character or 
source. 

3. Particulate matter concentrations are more highly variable in time 
than local (surface) meteorology. 

our interpretation of thifo fact is that fine particulate matter is 
· dominated by tr::ansport and -transformation factors associated with synoptic
meteorology, · not by local ·effects. · · · · 

4. The fall-off of concentrations from Ash Mountain to Giant Forest is 
approximately 25%. Significant correlations exist in time between two sites 
at 2000 and 6400 ft, respectively. 

5. Further reductions in concentrations occur going from Giant Forest to 
Emerald Lake at 9260 ft elevation, and in addition, time correlations appear 
to decrease by late summer. 

our interpretation is that the strong boundary layer winds that transport 
material from the San Joaquin Valley each afternoon result in significant 
dilution at the elevation of Emerald Lake. 

6. Night time downflow wind usually contains more sulfur than daytime 
upslope winds. Night time peaks in sulfur occur at Emerald Lake and Giant 
Forest. 

7. Statistical analysis of the Giant Forest data indicate that both 
urban and industrial sources exist for sulfur at the Giant Forest site. 

our interpretation of the particulate data and meteorology seem to 
indicate a second source of sulfur carried on the nighttime, downslope winds. 
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Trace element differences show elements characteristic of fuel oil combustion 
and, occasionally, copper smelting. 

8. Potassium, a smoke tracer, reaches maxima when the wind changes 
direction. The short duration peaks indicate a lo·cal source. 

9. Interesting patterns are seen in rainfall/ particulate comparisons, 
separating summer storms into catagories that vary according to synoptic 
meteorology. Specifically, the largest excess hydrogen ion and sulfur values 
in rainfall were associated with inland low pressure systems bringing air from 
the south and east. 

The three summer storm types observed were: western synoptic, inland low 
pressure and northern synoptic. The first storm type, Western syno1tic,is a 
frontal passage across the San Joaquin Valley which is high in N, C, Na and 
low in H, 5. The second type, Inland low pressure, is characterized by wind 
from the south, east (from Bakersfield and the California/ Arizona desert) 
with moderate N and high 5, H, Ni. The third storm type, Northern s:i1;101tic, 
originates from the north Pacific carrying mostly clean air with a litt e 
salt. In this type of storm the pH rises; the storm is lowest in N, s and 
high in H, particulate Na and Cl. --

Our interpretation is that the majority of all so+, NO-, and H ion flux 
in smmner wet deposition events at Sequoia comes from ~undeistorms from the 
Gulf of California. These air masses had heavy pollutant burdens carried with 
the storm from copper smelter, oil combustion, and perhaps coal combustion 
sources south and east of sequoia NP including the southern San Joaquin 
Valley. 
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1.0 INTRODUCTICli 

Sequoia National Park is an area of unique and worldwide biological 
interest, spanning the full range of Sierra flora from around 2,000 ft 
elevation to 14,450 ft elevation. It lies to the east of the San Joaquin 
Valley, and is suffering from documented ozone impacts* and potential acidity 
problems associated with pollutants from local and regional sources. It has 
the most extensive acid deposition program of any site in the western United 
States. The 28 research projects deal primarily with wet and dry deposition 
effects on vegetation, soil, lakes and streams. For these reasons Sequoia is 
an important acid deposition monitoring site in California (Figure 1.1). 

Particulate concentration data are essential for two reasons. First, 
they indicate the potential for dry deposition of particles. Dry deposition 
is a major mechanism for particle removal at Sequoia, accounting for perhaps 
70 to 90% of the total deposition during the summer. 

The hot dry California summers are characteristically a time of 
heavy atmospheric pollutant buildup. With the absence of periodic 
precipitation events it is suspected that dry deposition of 
anthropogenic pollutants may actually form a greater precentage of 
total acidic deposition than that contributed by rain and snow •.. 
State of the art studies are needed on atmospheric concentrations of 
particulates and gasses, deposition velocities, and, where possible, 
actual deposition levels. (USNPS Acid Precipitation/ Integrated 
Ecosystem Studies, SNP, overview 1984). 

Secondly, particulate data with sufficiently high time and size resolution can 
provide valuable information on wet deposition scavenging processes. What 
happens _to the particulate levels when a front approaches'?. Is tile ai!=" cleaned 
out so that the rain has little pa~ticulate material to deposit, or do the· 
levels remain at the average value'? What happens to the particles (around 
O.Sµm) in the region that tend to be incorporated into cloud water droplets'? 

The objectives formally stated in the proposal were as follows: 

1. To characterize the particulate composition of fine particles by 
determining the concentration of all elements from hydrogen through lead. 

2. To determine what material is available for wet and dry deposition by 
measuring particulate concentrations by element and size. 

3. To determine how particulate concentrations vary with time as the 
meteorology changes. This will be viewed by elemental species and particle 
size. 

4. To determine the extent of transport of particulate pollutants from 
the San Joaquin Valley by comparing elemental concentrations measured at three 
elevations with sufficient time resolution to look at transport. 

*J. Bennett, NPS, contractors workshop, Sequoia NP, 1/86. 
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ACID DEPOSITION MONITORING SITES IN CALIFORNIA 
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Figure 1.1 Acid deposition monitoring sites in California. (From 1948 An­
nual Report of ARB Acid Deposition Research and I1oni toring Pro­
grams.) 
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5. To provide convenient time plots and other visual representations of 
particulate concentrations to concurrent projects on the effects of wet and 
dry deposition and to studies dealing with meteorology and gasses. 

The present program was designed to support the concurrent studies of 
effects of acid deposition by providing detailed particulate data with high 
size and time resolution at several elevations over the entire summer. The 
deposition depends on the mechanism for particle removal, which is a function 
of particle size. Dry deposition is caused by settling of large particles and 
diffusion of small particles, as shown by Figure 1.2. Wet deposition is via 
the incorporation of intermediate sized particles into cloud water droplets. 
Samplers with excellent particle size resolution were used to determine the 
extent of each mechanism. 

..,CIJ 

diffusionl'O settling -dry deposition
~ 

,-
Its cloud - - -wet deposition> 
0 = a; washout 
~ -- ' / 
II) /
II) /l'O IE /

I \ ./ 
/

\ /I 

a. 1 l 10 100 

particle diameter (µm) · 

Figure 1.2 Mass removal mechanisms .as a function of particle size (from
P. Hobbs, 1982). 

A high time resolution was used to measure concentration variations as 
weather fronts passed the sites. It was important to determine the change of 
the size profile with time, and to identify sources. During the study, strong 
diurnal patterns in aerosol chemistry were discovered. 

Measurements were made at high, intermediate and low elevations in order 
to determine how far the valley _pollutants rise into the mountains. 
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2. 0 DA.TA CX>LLECTICN, SAMPLE ANALYSIS, and QUALITY ASSURANCE 

A summary of study activities and their full results are grouped in the 
Appendices, under the appropriate headings. Details of aerosol sampling, 
sample analysis, and quality assurance can be found in the Appendices and the 
relevant Air Quality Group publications listed in the bibliography. 

2.1 Instrumentation 

Particulate matter was collected by size and analyzed for mass and 
elemental composition at three sites: Ash Mountain, Giant Forest, and Emerald 
Lake, despite the lack of power at the latter site. Fortunately, the 
development of solar-powered instrumentation for our prior California Air 
Resources Board project, "STODY OF PARTICLE EPISODES AT MONO LAKE" (Al-144-32) 
allowed us to immediately deploy a solar powered filter sampler (7-day Stacked 
Filter Units, or SFU) and a continuous reading sizing impactor with 8-hour 
time resolution (Solar Powered Aerosol Sampling Impaction, or SPASI) at both 
Emerald Lake and Ash Mountain. 

A standard Environmental Protection Agency (EPA) - National Park Service 
(NPS) SFU sampler was borrowed from the NPS for service at Giant Forest. This 
type of sampler has been operated at 31 parks and monuments since 1979, under 
formal third party quality assurance protocols. This insures direct 
comparability of Sequoia Giant Forest data to all NPS and California sites 
operated by the Air Quality Group. These latter sites include Lava Beds 
National Monument, Lassen National Park, Yosemite National Park, Death Valley 
National Monument, and Joshua Tree National Monument. For quality assurance 
purposes, an Air Resources Board virtual impactor (VI) was also located at the 
Giant Forest site. Average fine mass agreed to ±10% between the VI and the 
SFU. . A comparison of ~ine _particµlate. mass collected by the SFU and o.ther 
samplers in a formal study ( 1984) at Desett Resear·ch Institute, Reno NV in 
1984 is shown in Table 2.1. 

Table 2.1: Results of DRI Intercomparison of Aerosol samplers: averages, 
standard deviations, and medians of fine parti3le concentrations 
over the test period. Concentrations in (µg/m) 

No. of Standard 
Sampler Samples Average Deviation Median 

Cyclone (Std) 23 5.9 2.5 5.5 
low volume 

SFU 22 6.1 2.6 5.5 
Dichotomous(VI)21 5.7 2.4 5.4 
2x4 (RESOLVE) 23 5.6 2.1 4.9 

high volume 
SCISAS-I 23 5.1 2.2 4.5 
SCISAS-II 22 4.9 2.1 4.3 
WRAQS-11 23 4.9 2.0 4.3 
WRAQS-2 23 4 .8· 2.0 4.3 

All measurements taken with a given type of sampler were averaged to obtain 
the most representative measurement of that type of sampler. These 
within-sampler averages were used to calculate the statistics in Table 2.1. 
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In order to obtain high resolution data on particulate size and short 
time (4 hour) resolution on particulate matter vs time, a Davis Rotating-drum 
Universal-size-cut Monitoring (DRUM) sampler was built and deployed at Sequoia 
National Park. This unit has provided dramatic new insights into aerosol 
physics and chemistry as part of the RESOLVE and SCENES studies of the 
California-Arizonia deserts, and the NPS-Grand Canyon Study, delivering 
sensitivity to a few nanograms/m3, accurate to better than ±10%, in 4-hour 
size increments and 8 analyzable size cuts, (-15 pm to 8.5; 8.5 to 4.4; 4.4 
to 2.1; 2.1 to 1.15; 1.15 to 0.56; 0.56 to 0.34. The lower pressure stages 
had modified cut points due to the altitude, but were estimated to be 0.34 to 
0.18; 0.18 to 0.10; filter. The unit operates continuously for two weeks at 
a time. Data from this unit were the key to unlocking the remarkable diurnal 
size/composition variations at-Giant Forest. The DRUM unit also participated 
in the DRI study, with excellent agreement for elemental species such as 
sulfur. 

2.2 Operations 

Table 2.2 summarizes sample collection and analysis in this program for 
the period June - OCtober 1985. 

Table 2.2: SAMPLERS AND MEASURED VARIABLES BY SITE 

Site 
Sampler 

Size 
Range 

Time Analyzable 
Resolution Samples 

Samples Analyzed by Method 
PUCE Mass LIPM .PESA FAST 

Giant Forest (6400 ft) 
DRUM 9.6-lSµm 4 hour 

4;8-9.6pm .4 hour 
2~4-4.8µm· .4 nour 

672 
672 
672 

84 
84 

.84 

0 
.o 
0 

0 
0 
0 

0 
0 

. 0 .. 

0 
0 
0 

SFU 

VI 

l.2-2.4µin 
0.6-1.2pm 

0.10-0.6pm 
0.088-0.l0µm 

0-2.Spm 
2.5-lSpm 

0-2.Sµm 
2.5-lSµm 

4 hour 
4 hour 
4 hour 
4 hour 

24 hour 
24 hour 
24 hour 
24 hour 

672 
672 
672 
672 
110 
110 

81 
81 

84 
336 
660 
336 
110 
110 

81 
81 

0 
0 
0 
0 

110 
110 

81 
81 

0 
0 
0 
0 

110 
0 

110 
0 

0 
0 
0 

·o 
110 

0 
0 
0 

0 
0 
0 
0 

24 
0 
0 
0 

Ash Mountain (2000 ft) 
SPASI .25-3µm 8 hour 
SFU 0-2.5µm 3 day 

2.5-lSpm 3 day 

336 
32 
32 

336 
32 
32 

0 
32 
32 

0 
32 
0 

0 
32 
0 

0 
20 

0 

Emerald Lake (9260 ft) 
SPASI .25-3µm 8 hour 
SFU 0-2.5pm 7 day 

2.5-15µm 7 dai 

270 
16 
16 

270 
16 
16 

0 
16 
16 

0 
16 

0 

0 
0 
0 

0 
0 
0 
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3.0 RESULTS AND INTERPRETATIOl 

The results from this project, including 5,700 samples and over 61,000 
analyses and elemental values, will be studied for years. At this early 
stage, we can report a summary of the data and the most obvious 
interpretations, especially as they bear upon design of future investigations 
of deposition and ecological impact. For, while we feel we met the objectives 
of the particulate study, the value of this work will increase as the results 
of other, concurrent studies become available. We will try to put Sequoia 
National Park in the context of the extensive forested western slope of the 
Sierra Nevada range, so that the results of the Sequoia study can have 
relevance to the entire region. We will do this by first attempting to 
characterize the particulate matter by size and composition, regionally and 
locally, identify probable particulate sources, and to begin to associate 
particles with potential impacts on wet and dry deposition. 

3.1 Cllaracterization of Particles 

3.1.1 Regional Patterns 

S~tial. The Giant Forest (Lower Kaweah) site at Sequoia National Park 
can be irectly compared to existing NPS sites in the western united states 
(Figure 3.1. 3.2), especially for those sites with similar vegetation and 
elevation. 
These sites include: 

Elevation Sumner Sulfur3conc. 
Crater Lake NP 6500 ft 194 n~ 
Lava Beds NM 4800 ft 191 n~ 
Lass~n NP 5900 ft 221 n~ 
Yosemite NP 5300 ft* .454 ng/m3· ·Sequoia NP 6400 ft 535 n<Jl'.Dij
Death Valley NM 400 ft 496 n~ 
Joshua Tree NM 4600 ft 563 ng/m

* Ridge site 
(NP - National Park; NM - National Monument) 

Sulfur is used as a comparison element since it is a major component in 
fine particulate mass, and a significant factor in acidity. It is largely 
generated by man's activities. 

Sequoia NP does not appear dramatically different from other california 
sites from Yosemite southward. These sites show, however, about 2 1/2 times 
the sulfur of the northern three sites, which are among the cleanest in the 
United States. It is also clear that Sequoia sulfur levels are only about 20% 
of those in the eastern united States. 

Further insight into particles at Sequoia can be gained by a closer look 
at the full elemental record of Lassen (1983) and Yosemite (1983, 1984, 1985) 
National Parks (Table 3.1). In all parameters, Sequoia NP has higher 
particulate levels than Yosemite or Lassen NP. Comparing the 1985 data for 
fine components (Mass, soils, sulfate, smoke, and salts), Sequoia has levels 
35 ±10% higher than Yosemite. However, for nickel, the increase is 240%, 
while copper is only 25% as high at Sequoia as Yosemite. A 150% rise in lead 
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Rematnon9 Mass 

Figure 3.1 Fine mass (Dp <2.5 µm), concentrations and percent of fine mass 
as ammonil.lln sulfate, soil, soot and remaining mass at NPS sites, 
averaged over a two year period, 1983 to 1985. These data 
represent samples taken over more than 80% of all hours. 
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Figure 3.2 Concentration of fine sulfur at NPS sites averaged by se~son. 
Note that the value at Sequoia, summer, 1985 of 535 ng/m, is 
similar to other California Sites, supporting a regional inter­
pretation of sulfur concentrations. 
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for 1985 is caused by a decline at Yosemite from prior years; a 3-year 
average has Yosemite 13% greater than Sequoia. For nickel, however, the 1984 
value at Yosemite agreed well with the 1985 value, as in fact do all 
pollutants except copper, bromine, and lead. Since Ni is a major tracer of 
fuel oil combustion, this consistent enhancement at Sequoia leads to the 
interpretation that Sequoia NP receives a greater impact from fuel oil 
combustion than does Yosemite NP. It is not certain, however, whether this 
source is local. In fact, a local source was found for Ni at Lassen N.P. in 
1983, due to use of fuel oil for heating near the sampling site. (Table 3.1) 

Seasonal. Comparisons of particulate matter between Yosemite NP and 
Sequoia can be made as a function of time. Figure 3.3 shows fine sulfur 
values at Yosemite NP for all of 1984, with Sequoia NP 1985 data superimposed 
for June through October. The very low particulate sulfur levels for winter, 
spring, and fall may well be reflected in wet and dry deposition data, once 
these become available. This pattern also gives information on sul!ur sources 
and transport. For example, photochemical convers_!on of so,. to so4- is far 
more rapid in summer than winter (as is N02 to N03 ), and ~ather patterns 
also are characteristic of each season. 

TABLE 3.l: PAR°3ICULATE MATI'ER AT CALIFORNIA NATIONAL PARKS 3(all values µg/m, except those in parenthesis which are ng/m) 
June, July, August 

SEQUOIA YOSEMITE !YOSEMITE LASSEN 
(1985) (1985) I (83/84 > (1983)

I .MASS 
Coarse 12 8.9 I 8.6 6.1;>2.5µm 
Fine 13 9.7 I 7.3 3.8;<2.5µm 
TOTAL . 25 18.6 ·I 15 .. 9 9.9 

FINE COMPONENTS. I 
SOILS(*) 1,.2 1.0 I 0.8 0.5 
SULFATE(**) 2.4 1. 7 I 1.9 1.0 

Sulfur ( 576) (418) I (456) (253) 
V ( 1) ( <1) I ( -1) (2.4) *** 
Ni (2.1) (0.5) I (0.6) (1.5) 
H/S I 25:1, molar 

SMOKE 3.4 2.3 I 1.5 0.9 
K (169) ( 116) ( 77) ( 44)I 

AUTOMOTIVE I 
Pb ( 10) 4) I ( 15) ( 9) 
Br (4.6) 2) I (3.2) (2.5) 

SALTS I 
Na (119) 89) I ( 68) ( 30) 
Cl ( 2) <2) ( 2) ( 2)I 

MISC.METALS I 
cu 1) ( 4 .1) I (1. 3) (4.2) 
Zn 5) (5.0) I (2.6) (3.1) 

I 
* Al, Si, Ca, Ti, Fe+ oxides 

** assumes (NH4)2.S04, (H/S 8:1) 
*** S, Ni, V values may be elevated due to combustion of fuel oil at 

Lassen site. 
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A more relevant comparison of particulate sulfur at both sites in 1985 is 
shown in Figure 3.4. The higher levels at Sequoia are clearly evident, as is 
a strong correlation between the sites, at a level of 0.6 for a correlation 
coefficent. Clearly, whatever conditions are acting to elevate sulfur levels 
at Sequoia are also operating at Yosemite, but with less intensity. The 
levels at Sequoia average 1.3 times those at Yosemite, possibly indicating 
sulfur sources closer to Sequoia and most probably south of Sequoia. The 
slope of the sulfur regression line gives Sequoia values 1.6 times Yosemite 
values, showing that the highest sulfur values are expecially enhanced at 
Sequoia N.P. 

Summary of rffiional information. The regional information generally 
supports the hypo esis that Sequoia NP is representative of large areas of 
the western slope of the Sierra Nevada range. Concentrations at the site 
reflect patterns seen over large portions of the western United States. The 
pollutant gradients favor dominant sulfur pollutant sources that lie south of 
Sequoia NP, perhaps with significant but not dominant contributions from oil 
combustion due to higher Ni levels. The southern San Joaquin Valley has 
elevated Ni values. 

3.1.2 Local Patterns 

tial and Te ral: Weekl avera es versus elevation. one important 
eternu.ning particu ate sources at Sequoia NP is to look at the 

patterns of particulate concentrations in space and time. The dramatic effect 
of elevation is shown in Figure 3.5, in which weekly values for fine sulfur 
are compared at Ash Mountain (2000 ft), Giant Forest (6400 ft) and Emerald 
Lake (9260 ft). Ash Mountain values are higher than or equal to Giant Forest 
values by about 20% and they ·clearly are highly correlated in time, 
(corr. coeff. = 0. 72). Emerald Lake values are sharply lower, 44% of the , 
Giant forest values and the·high correlation in time ·that is.present in June 
and July, (corr. coeff. = 0.78), has weakened by August to 0.53. Thus, while 
Ash Mountain and Giant Forest are closely coupled despite a 4400 ft difference 
in elevation, Giant Forest and Emerald Lake are partially decoupled despite a 
close proximity in distance and only 2860 ft elevation difference. It is 
remarkable that Yosemite National Park, over 90 miles distant, is better 
correlated with the Sequoia NP Giant Forest site than the Giant Forest site is 
with the Emerald Lake site, only a few miles. The key role of elevation on 
particulate concentrations is clear. The data also indicate that there may be 
more than one source for sulfur at Sequoia NP - one of which is not 
associated with the San Joaquin Valley as represented by the Ash Mountain 
site. 

Figures 3.6 and 
3.7 sow e 1 y va ues or coarse an ine mass measure at Giant Forest. 
Figure 3.8 shows the daily variation for fine sulfur, also at Giant Forest. 
While some of the major peaks and valleys seen in the sulfur distribution are 
also evident in the fine mass, the correlations are not strong. The sense of 
synoptic patterns, the strong maxima and minima correlated with weather, seen 
in sulfur are not as evident in fine mass. This is not totally unexpected 
since sulfates are only about 18% of the fine mass at Sequoia (Figure 3.8). 
This lack of correlation between mass and sulfur is also evident in a high 
hydrogen to sulfur ratio, seen at Yosemite as well as Giant Forest. 
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At Yosemite, the molar ratio is 25:1. Since annnonium sulfate (the most likely 
chemical form) has a ratio 8:1, then a great deal of the hydrogen is not 
sulfur-associated but resides in nitrates and hydrocarbonsL natura! and 
anthropogenic. At Davis, a high correlation exists in N03 to so4-, with 
about a 3:1 ratio. If such exists at Sequoia NP, and assuming a H/N molar 
ratio of 4:1, one could obtain the types of molar ratios measured at Yosemite 
with mostly anthropogenic sulfates and nitrates and relatively little natural 
mass. one could not have as strong a S to N correlation as at Davis, however, 
or fine mass would correlate more strongly with sulfur. Again, one is lead to 
the conclusion that either two or more different sulfur sources or two or more 
different nitrate sources are operational at Sequoia NP. 

A listing of all particulate data for the three major sites is included 
in this report as Appendix c. 

3.2 Sources of Particulate Matter 

3.2.1 '!he role of meteorology 

The characterization of particulate matter at Sequoia NP by source must 
take into consideration the meteorological conditions that bring materials to 
the area. Two sources of data were available for our analysis: 

1. Department of Commerce Airport data (especially Fresno) 
2. Sequoia NP sites operated for this study 

(Elk Creek(June through Sept); Giant Forest(Sept)) 

More data are being developed by other research teams cooperating with the 
project, especially Prof. Myrup and Flocchini of UC Davis. 

Synoptic~ The Department of Commerce national data maps and the data 
from Fresno are most useful in terms of identifying synoptic weather patterns 
that influence Sequoia NP. An example is given below in Figure 3.9 thru 3.12. 
In Figure 3.9, one can see a shift to southerly winds on 6/23 from a stable 
westerly flow for the preceeding six days. In Figure 3.10, the effect on 
relative humidity can be seen at Elk Creek~ In Figure 3.11, one can see a 
dramatic increase in sulfur at Ash Mountain, corresponding to southerly winds 
in the cold front. No such enhancement is seen in potassium in Figure 3.12, 
or in fine silicon. This is probably because potassium, as a smoke and fine 
soil tracer, and silicon, a fine soil tracer, have sources all over the San 
Joaquin Valley, while sulfur sources are more localized in the southern San 
Joaquin Valley. The effects on Giant Forest (all particles <2.5 ,um) and Ash 
Mountain (only particles <0.25 ,um Dp <2.5 µm) are shown in Figure 3.13. While 
these results are not directly comparable in total concentration, the effect 
of the cold front in first raising, then reducing sulfur concentrations is 
dramatic. In this and other examples, it is evident that sulfur responds most 
strongly to synoptic patterns, since almost all sulfur at Sequoia NP has to be 
transported considerable distances from major potential source areas in the 
Bay Area, Bakersfield area, Los Angeles area, th~ Mojave desert power 
stations, or even Arizona copper smelters. 
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Meteorolo ical anal ses of elevated sulfur e isodes: of June 
22-28. Meteoro ogica maps rom June 2 roug June ave en use or 
analyses. The charts include surface maps, 500 mb charts, the highest and 
lowest temperature charts, and precipitation areas. on 23 June 1985 the 
synoptic pattern over North .America was relatively weak. on the surface, the 
major feature consisted of a cold front extending from Montana into northern 
California 6 and a trough from eastern Utah into southern Colorado. The trough 
was an extension of the surface low pressure center. There was little 
temperature and moisture contrast across the front in northern California. At 
500 mb a mid-level jet was located in northern Oregon, Idaho and Wyoming along 
the northern side of the surface front. There was a well-developed 
northwesterly flow which induced a southward swing of the surface front. on 
24 June 1985, the surface chart showed a well developed strong trough on the 
western part of the United States (Figure 3.14). 

The advection of cool, dry air associated with strong northerly winds in the 
middle troposphere and the northward movement of a warm, moist air mass in the 
low troposphere (surface low pressure) could create favorable condition for 
convection thunderstorms over California. During the next few days, the 
previous trough moved eastward, and the strong trough over the Pacific Ocean 
caused vigorous southwesterly flow over the western part of California. 

The effect of the passage of the cold front can be easily seen at the Ash 
Mountain site, since the high time resolution SPASI sampler was already 
installed by June 18. The cold front led to large sulfur peaks on both 6/24 
and 6/25 (Figure 3.11), at midnight, clearing up during daytime hours. Since 
the front generated southerly winds, this indicates that relatively high 
sulfur concentrations can be associated with sources south of Sequoia NP, such 
as in the southern·san Joaquin valle.y. 

3.2.2. Local meteorology 

The local meteorology is dominated by very strong and regular terrain 
effect winds, generated by intense summer heating and a rapid increase in 
elevation, west to east. The regularity of the upslope-downslope pattern is 
remarkable. Figure 3ol5 shows the wind velocity gt Gian~ Forest projected 
along an axis, the average wind direction was 289 - 109, roughly a WNW - ESE 
line. This axis was the direction of average wind direction, presumably 
determined by local topography. The wind velocities are roughly equal at this 
elevation - at the lower elevation of Elk Creek, 4500 ft, the upslope winds 
are several times faster than downslope winds (Figure 3.16). More detail on 
the directions are shown in Figure 3.17 and 3.18. Here, the actual wind 
directions are plotted, showing that the nighttime downslope winds are 
somewhat more regular in direction, due to terrain dominance, than the daytime 
upslope winds. It is the contrast between the regular local meteorology and 
the variable particulate sulfur concentrations that reinforces the conclusion 
that some of sulfur at Sequoia NP nn.ist come from far away, beyond the local 
San Joaquin valley floor. Previous studies have shown very predictable sununer 
transport of sulfur-containing air from the Bay Area into the northern and 
central San Joaquin Valley, and since this air is transported efficiently by 
terrain effect winds into Sequoia NP at least to the 6400 ft elevation of 
Giant Forest, then sulfur content at Giant Forest due to this source should 
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Figure 3.9 Hourly wind direction at Fresno Airport, June 1985 
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Figure 3.12 Fine potassium at Ash Mountain, June 1985 and fine silicon at Ash 
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SULFUR DURING A COLD FRONT PASSAGE 
ASH MOUNTAIN AND GIANT FOREST 
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Figure 3.13 Fine sulfur at Giant Forest and Ash Mmmtain, June 1985. Spasi 
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the fine filter (d<2.5 µm). 

-22-



June 23, 1985 

\, 

June. 24, 1985 

1011 I 12 

SURFACE WEATHER MAP 
AND STATION WEATHER 
AT 7:00 A.M. E.S.T. 

Figure 3.14 Synoptic chart for the USA, June 23-24, 1985 
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Figure 3.15 Mean diurnal wind speed at Mid-Elevation Station, Sequoia NP 
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also be relatively constant in concentration and peak on the upslope, daytime
winds. · 

Diurnal articulate concentration: Giant Forest. Figure 3.19 shows the 
diurn s ur concentration at Giant Forest ring August-a period 
characterized by highly predictable local wind patterns and no precipitation. 
A weak cold front came through on August 16 & 17, as shown by temperature and 
cloud cover at Fresno (Figure 3.20). This resulted in a sharp increase in 
sulfur at ·Giant Forest in the dominant 0.15 to 0.6 µm accumulation mode (from 
gas to particle conversion) but not in the ultrafine particles (below 0.09 µm) 
often present at hot, dry sites (Figure 3.19, Figure 3.21). Ultrafine sulfur 
showed a sharp increase in the morning. 

This sulfur episode, also seen at Yosemite NP, gave the highest sulfur 
values between 8 PM and 4 AM, times when the surface wind was blowing from 
east to west, and mininn.nn values during daylight hours (Figure 3.19). This 
pattern of nighttime maxima was typical over the entire summer, and only 
during some rain events was the pattern reversed. Figure 3.22 shows fine 
sulfur and potassitnn for one 3 day period in late-July, early-August. This 
leads to the conclusion that the easterly nighttime winds were sulfur-rich in 
accumulation mode particles that differed in size from sulfur particles from 
the northern San Joaquin Valley. This pat)ern also brought with it the 
highest Ni value seen all summer (6.9 ng/m ). The evidence thus links the 
second sulfur source to easterly-southerly winds with a likely fuel oil 
component. 

Diurnal rticulate cles: Emerald Lake. The diurnal patterns of the 
two largest ine partic e components at Emera d Lake are shown in Figure 3.23 
and Figure 3·. 24. From the earlier diagram, Figure 3. 5, it is clear that. the 
synoptic variability at N5hMountain and Giant Forest·is weakened at Emerald 
Lake. The detailed record confirms this, for although a sulfur peak is seen 
on July 23, it only lasts for 8 hours at Emerald Lake (0000 to 0800 hours), 
whereas it lingered longer at Giant Forest (Figure 3.8). What takes its place 
is a very regular diurnal pattern, with peak sulfur values in nighttime hours, 
as at Giant Forest. There is a high correlation between Sand K. (K is 
generally a smoke tracer, also occurs in soils.) 

Particulate size data: Giant Forest. The data from the Giant Forest 
DRUM sampler provides not only high time resolution, but also 8 size cuts. 
over 1,500 PIXE analyses were made, each recording the 30 most conunon elements 
heavier than sodium. A summary of this very large data set includes: 

1. Coarse soil derived particles, including high potassium levels, exist 
in the largest size mode, 9.6 to 15 µm. · 

2. Sulfur was almost always the most important element heavier than 
sodium in size ranges less than 1.2 µm diameter. We nrust note that, 
based upon the filter data in Central Valley studies, we presume that 
nitrogen and other lighter elements (H, C, 0) are also important, but 
these elements can not be seen by PIXE on the mylar DRUM substrates. 
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Figure 3.19 Sulfur concentrations, DRUM stage 6 (0.55 to 0.10 µm), at Giant 
Forest, August 1985 
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Figure 3.21 Concentration of sulfur from DRUM afterfilters, three sites 
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Figure 3.24 Fine potassium (SPASI) at Emerald Lake, July and August 1985 
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3. The sulfur size distribution was quite complex: 

During storm events or the passage of moisture-laden cold fronts, 
particles grew in size until the mode from 0.6 to 1.15 µm dominated the mass 
present. The patterns of size and temporal behavior were not regular 
(i.e. August 1-3; August 13-20, Figure 3.25). 

During stable periods characterized by the regular diurnal patterns shown 
in Figure 3.17 (i.e. August 3-11, in Figure 3.22 and 3.25), 

i) -Sulfur in the 0.56 to 1.15 µm mode tended to peak in the late 
afternoon arid evening, 9PM (±4 hrs) over 70% of all days, although 
the pattern was not very regular and this component was occasionally 
absent. 

ii) Sulfur in the main accumulation mode, 0.34 to 0.56 µm, peaked at 7AM 
(+2 hrs) over 90% of all days, on the nightime downslope winds 
(Figure 3.26a&b). 

iii) Sulfur in the very fine mode, 0.10 to 0.18 µm mode, peaked very 
regularly at 5PM (±2 hrs) on the hot, upslope daytime winds. 

Thus, there are three separate size patterns for sulfur: a bimodal very 
coarse plus very fine daytime, low humidity, upslope San Joaquin Valley 
source, and a fine monomodal accumulation mode peak, with nruch high 
concentrations, on the nighttime downslope winds. These complex size and 
temporal patterns strengthen our conclusion that the nightime, downslope 
sulfur transport has a different immediate source than the daytime upslope 

.contribution-from .the San Joaquiri·valley•. We hypothesize that the _riightti-me
·accumulation mode peak arises from so emission plumes from the Bay Area. · 
This transported each night from high~r elevation on the cooled, subsiding 
downslope winds. Such a hypothesis also explains particulate profile data 
taken from the San Joaquin Valley floor to Mineral King and from the 
Sacramento Valley floor to Lake Tahoe, each of which showed a transition from 
mixed boundary layer aerosol at lower elevations to a rather pure sulfate 
aerosol above 5,000 ft. (Final Report to the california Air Resources Board 
on Contract No. A6-219-30 "Further Investigation of Air Quality in the Lake 
Tahoe Basin" March 1979). 
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4. 0 INTERPRETIVE AND STATISICAL PROCEIXJRFS 

Primary data reduction of PIXE spectra and data tabulations were 
performed on a PDP 15/40 computer using the code RACE •. Further tabulations 
and graphics were performed on either an IBM PC or an AT&T 6300 using LOTUS 
123. Statistical analyses of data presented in the discussion section were 
performed using a library of routines STATGRAPHICS on the AT&T 6300. 

Factor analyses were performed using the R-factor method, with either a 
VARIMAX or EQUIMAX factor rotation. Normalized linear variables were 
calculated as inputs. The Statgraphics procedures automatically take account 
of missing values. Specifically, in multivariate analyses any samples with 
even one missing concentration (below detection limit) are omitted from the 
analysis. The choice of elements for various procedures must balance the need 
to include many varibles (elements) against the reduced number of cases 
available. For example, for the stacked filter unit data set at Giant Forest, 
103 valid samples were obtained. On only 48 of the fine stage filters was CU 
above detection limit; copper was omitted from the factor analysis. 

In factor analysis, varimax is the rotation method most regularly applied 
to the extracted principal components. This rotation has the effect of 
simplifying the column structure of the rotated factor matrix, pushing values 
of the factor scores towards unity or zero. The VARIMAX derived factors tend 
to be stable with respect to the number of factors chosen. The EQUIMAX 
rotation procedure takes a middle course between the varimax and the QUARTIMAX 
rotation. The latter tends to optimise the RCMS of the factor matrix, tending 
to create single factors containing all the variance. Equimax tends to 
distribute the variation between the number of factors chosen. This property

•has been exploited in analysis of the present data set to explor~ the 
. decomposition of the 4erived factors. By starting with ·. two factors, one 
derives the major components of the ae·rosol. By incrementing the number of 
factors stepwise, the first two factors are divided into contributing 
components. The initial factors can be interpreted in terms of processes, in 
this case meteorologically dominated transport of aerosol from diverse sources 
into the sampling region. Subsequent factorization enables individual source 

Table 4.1 Correlation matrix of elemental concentrations at Giant Forest 
(6-25-85 through 11-7-85). Sampler: sru (fine stage; 0.1-2.5um); 24-hr samples 

ELEMENTS Al Si s K ca Ti Mn Fe Ni. Zn Br Pb 

Al 1.00 0.89 0.13 0.36 0.92 0.81 0.66 0.91 0.15 0.38 0.64 0.48 
Si 0.89 1.00 0.07 0.33 0.90 0.88 0.69 0.99 0.17 0.42 0.65 0.47 
s 1.00 -0.18 -0.01 -0.13 . 0.05 0.10 0.38 -0.02 0.34 0.47 
K 1.00 0.54 0.31 0.19 0.32 0.21 0.13 0.15 0.11 
Ca 0.92 0.90 0.54 1.00 0.81 0.60 0.89 0.12 0.34 0.56 0.31 
Ti 0.81 0.88 0.81 1.00 0.65 0.87 0.03 0.30 0.51 0.28 
Mn 0.66 '-0. 69 0.60 0.65 1.00 0.69 -0.07 0.51 0.42 0.46 
Fe 0.91 0.99 0.89 0.87 0.69 1.00 0.20 0.41 0.65 0.48 
Ni 1.00 0.13 0.19 0.40 
Zn ,0.51 1.00 0.42 0.49 
Br 0.64 0.65 0.34 0.56 0.51 0.42 0.65 0.42 1.00 0.61 
Pb 0.48 0.47 0.47 0.46 0.48 0.40 0.49 0.61 1.00 
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Correlations between fine elemental species at Giant Forest are shown in 
Table 4.1. Very high correlations (>0.89) exist between silicon and other 
soil-derived elements (Al, Ca, Ti, and Fe). High correlations exist between 
Si and Mn(0.69) as expected, but a low correlation exists for K (0.33). We 
interpret this as evidence of fine smoke at this site, as K occurs also as a 
smoke tracer. The correlation of Si with Br is based on few observations, and 
can probably be discounted. Sulfur correlates well with nothing at all, as 
might be expected at a site dominated by secondary, not primary, aerosols, but 
the modest correlations of sulfur with Ni (0.38), Br (0.34) and Pb (0.47) are 
suggestive of its anthropogenic origins, including fuel oil. 

Initially five factors were selected and rotated using the EQUIMAX 
rotation. In addition, two, three, four and six factors have been extracted 
to investigate how the variation separates as one examines the correlations in 
finer detail. The final Equimax rotated factor matrix for 5 factors is 
displayed in Table 4.2. 

Table 4.2 Equimax rotated factor scores for Giant Forest fine SFU data 

ELEMENT FACI'OR 1 FACTOR 2 FACI'OR 3 FACI'OR 4 FACI'OR 5 
Al 0.59 0.60 
Si 0.79 
s 0.67 
K 0.77 
ca 0.60 0.47 0.60 
Ti 0.75 
Mn 0.48 0.56 
Fe 0.79 
Ni 0.65 

-:" 

Zn ·0.68· 
Br 0.39 .0.38 
Pb 0.58 0.58 

The most significant factor scores have been retained in each column. 

FACI'OR 1: Al, Si, ca, Ti, Fe is derived from CRUSTAL material. Samples of 
local soil were collected at each of the sites, then resuspended 
and sampled in the laboratory. Results are presented in Table 4.3. 

FACI'OR 2: Al, Ca, and Mn. May be a local soil high in aluminum. 
FACI'OR 3: Zn, Mn, Pb and Br. Pb and Br indicate source associated with 

automobile traffic, and hence either a valley source or local 
traffic. The source of Zn and Mil is not known, although the 
correlation coefficients put most Mn in soil. 

FACI'OR 4: K and ca. This K may be derived from wood burning, or 
alternatively from biogenic emissions from the forest. The 
association with Ca is unexpected. 

FACI'OR 5: S, Ni, Pb and Br. This signature is an unambiguous indicator of 
valley pollution, either local or in the southern San Joaquin, 
carrying evidence of oil burning and automotive exhaust fumes.· 

Silicon and potassium time plots are presented in Figures 4.1 and 4.2, as 
key indicator elements for Factor 1 (CRUSTAL) and Factor 4 (POTASSIUM). A 
similar time plot of S, as an indicator for Factor 5 (VALLEY POLLill'ION) was 
shown earlier as Figure 3.8. 
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TABLE 4.3: SEQUOIA ELEMENTAL PROFILES* SFU FINE STAGE SOIL AEROSOL PROFILE% 

SITE Mg Al Si K Ca Ti Mn Fe 
AM1 27.8 47.6 3.6 2.4 1.4 0.24 16.6 
AM2 23.8 46.7 4.0 2.9 1.3 0.37 20.1 
GFl 4.1 20.3 57.1 3.9 1.5 1.1 0.05 11.6 
GF2 4.8 27.0 49.7 3.3 3.4 1.0 0.27 10.3 
ELl 7.0 20.4 54.2 4.2 1.0 0.9 0.20 11.8 
EL2 4.5 24.8 54.7 3.6 0.8 0.8 0.24 10.4 

SFU COARSE STAGE (2.5 - 15 µm), SOIL AEROSOL PROFILE% 
AM1 28.9 47.5 4.0 2.5 1.1 15.6 
AM2 26.6 47.5 4.5 3.1 1.3 0.19 16.4 
GFl 21.2 59.2 4.2 2.8 1.2 11.4 
GF2 26.3 52.7 4.2 4.3 0.9 0.22 9.0 
ELl 22.8 59.1 5.0 1.8 0.9 10.4 
EL2 26.8 58.1 4.0 1.5 0.7 0.18 8.7 

* Soil samples sieved and then resuspended in the laboratory as aerosols 
AM-Ash Mountain; GF-Giant Forest; EtsEmerald Lake 
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Figure 4.1 SFU fine silicon at Giant Forest, as an indicator of a CRUSTAL 
Factor 

SFU FINE POTASSIUM: GIANT FOREST 

I'•' : 

UIUlaa.&Cu WCN Rmc:r 18a 

au 

:mo 

ma 

UIO 

OD 

a 
111-lwan-lml m-1u1 111-Ju.1 2111-lul 07-.lua: 17-.lua:2"7-£uc Ol-!letJ 1e-11epa-11ep ot1-0c:t 
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5. 0 CORRELATIOl OF PARI'ICUIATE VALUF.S WITH WET DEPOSITIOl 

Preliminary wet deposition data from the Sequoia study were compared to 
particle concentrations. While the values contained in Table 5.1 may require 
some modification, they give broad indications that are unlikely to change 
significantly. They are included in this summary since they bear directly 
upon the relevance of particulate data to wet deposition, and may guide future 
studies. 

Four major rain periods occurred during the summer of 1985: July 25/26; 
September 4/5; September 10/11; and October 8/9; during which the pH values 
ranged from 4.27 to 5.44. The behavior of fine particles was highly variable, 
but three different patterns emerged: 

1. Frontal synoptic storm: from the west (July 25,26). Generally, low 
fluxes of so4 ,_ N03, and hydrogen ion. Sulfur particulate values decreased in 
the storm, artd N03 values were highest relative to so4 in the rain. The 
source appears to be the central San Joaquin Valley. 

2. Southerly storms, often thunderstorms: associated with a low 
pressure in Nevada (September 4/5 and September 10/11; also see Appendix D 
for July 1984). In these storms, one has high fluxes of so4 ,N03, and H ion, 
and sulfur particles increased as the storm arrived (along with Ni). Clearly, 
the storm was carrying along within itself a considerable burden of 
pollutants, some as aerosol and some incorporated into rainfall. Arsenic, a 
virtually unique tracer of copper smelters, was seen in particles during one 
storm. A Gulf of California air mass appears responsible, with pollutants 
from Arizona, the California desert, and perhaps the southern San Joaquin 
Valley as shown by_the Ni tracer. , 

3. Northerly frontal storms·: (October 8/9). This was a north Pacific 
storm bearing mostly clean air (and a little salt). It had some intermediate 
level of so4 and N03, picked up perhaps across the Bay Area and northern 
California. The pH was the highest of all storms, 5.44 (essentially co2 -
buffered value, thus clean). Very high hydrogen/sulfur values occurred in the 
rainfall, and this storm had .a low N03 level relative to so4 in the rain. 

Thus, should these classifications gain statistical weight as more events 
are studied, it is clear that the dominant SO a, NO-, and H fluxes in wet 
deposition come from sources south and east o! Sequ8ia. Although the storm 
cells move in from the south and east, they can also entrain air from the 
west, too that has been transported at low elevation. This may mix sources in 
a single storm. 

Meteorology of Seetember 1-11 (Rainy period). During September, the 
western part of the United States experienced a monsoonal change in weather 
patterns. During this period, warm and moist air of tropical origin moved 
northward, and brought extensive thunderstorm activity. The precipitation 
charts show an increase in precipitation over California. on 1 September 1985 
the synoptic pattern over California was weak. on the surface, the major 
feature consisted of a cold front, extending from southern Oregon into 
northern Kansas, and a weak trough over the eastern part of California. At 
500 mb the flow was southwesterly over the northwestern part of the U.S., 
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Table 5.1: GIANT FOREST RAIN EVENTS - 1985 
(rain values preliminary) 

act 8/9 

0.93(1.16) 

4.81(5.44) 

144(42) 

38.7/18.3 

decreased 
566/308/290 

1.5/1.8/2.0 

3.7% 
47% 
16% 

7% 
7% 
5% 
6% 
6% 

Cl,(H) 

Na,K,soil 

Frontal, 
from north 

Rain(cm) 

pH/litre 

Fluxes 
H 

SO4,N03 

S(part) 

H/S(p) 

RAIN 
(ratio to so4) 

H 
N03 
NH4 
Cl 
Na 
K 
ca 
Mg 

PARTICLES 

Increases 

Reduces 

METEOROLCGY 

July 25/26 

0.20(0.11) 

4.85(4.27) 

28(59) 

6.8/5.0 

decreased 
800/486/712 

1.1/.9/1.1 

0.4% 
74% 
28% 
10% 
10% 
20% 

1% 
1% 

Br,CU 

S,K,Pb 

Frontal, 
from west 

Sept 4/5 

1.29(0.09) 

4.65(4.45) 

288(18) 

36.1/19.9 

increased 
288/358/530 

.9/.7/.8 

0.8% 
55% 
20% 

4% 
4% 
3% 
4% 
4% 

S,Ni 

Na,soil, 
Zn,K, (H) 

Nevada Low 
pressure 

Sept 11 

3.94 

4.85 

556 

96.1/55/2 

increased 
425/623/420 

.6/1.2/.8 

0.6% 
57% 
22% 

9% 
9%. 
1% 

26% 
26% 

S,Ni,Zn, 
Br,Pb,Na 
Soil, (H) 

none 

Nevada Low 
pressure 

() Figures in paranth~sis refer to the second day of rainfall. 
* Flux~s, µ equiv./m per event 
** ng/m aerosol 
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Figure 5.1 Synoptic charts for the USA, September 1 and 10, 1985 
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and a relatively strong trough was over the northern part of the Pacific 
Ocean. During the next few days, the 500 mb charts showed a strong mid-level 
jet stream over california. The velocity distribution about the mid-level jet 
had significant effects that favored vertical motion. On the surface a cold 
front extended from southern California into Nevada. Convective activity was 
expected because a low level convergence area lay underneath a region of upper 
divergence. The strong circulation around the 500 mb low induced a southward 
surge of the surface front over california. Baroclinic 500 mb flow was 
confined very well to the pacific southwest over the U.S. Generally, the 500 
mb charts on this period provide evidence of a warm, moist airmass over 
california. The 500 mb winds were very strong, and directional transport was 
from the south-southwest. On 10 September 1985, 500 mb low was over 
california, and winds were southerly over the eastern part of california 
(Figure 5.1). Surface charts also showed a southerly flow over most of the 
southwest. Under these conditions, emissions from pollutant sources in 
Arizona, Mexico, and southern California could be transported northward within 
a :moist airmass to the Sierra Nevada range of california. 

Hi h time resolution st rain event. The particulate 
and wet eposition s r species e rain event ich began September 
10th were associated·, as seen by a sharp increase in particulate sulfur at 
precisely the beginning of rainfall at the Giant Forest site (Figure 5.2). 
This is all the more unusual because during non-rainy periods during the rest 
of the month, sulfur particles peaked during their usual 10 PM to 4 AM 
nighttime pattern, on downslope (east to west) winds. The conclusion is 
inescapable that this type of rain event, unlike the frontal systems, brings 
high particulate sulfur concentrations to Giant Forest. It must also be noted 
that thunderstorm rain events are much more conunon east of Giant Forest, even 
at Emerald Lake, since the Giant Forest site lies west of the "Great Western 
Divide" and is separated by the upper Kern River valley from the main ridge of 

· the Sierra Nevada. Thus, we may hypothesize hi-gtier sulfur fluxes at more 
easterly sites, sites that possess less buffering capacity than the well 
forested Giant Forest area. 
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Figure 5.2 Sulfur concentrations, DRUM stage 6, at Giant Forest, 10-24 Sep­
tember 1985 
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6. 0 F.STIMATIOO OF DRY DEPOSITIOO FRCII PARTICULATE Dl\TA 

During the 130 days of the study period, rainfall occurred on less than 
10% of all days, and often its duration was only a few hours. During one 
period (July 26-September 4), 38 days passed with no rainfall at Giant Forest. 
Thus, dry deposition was the major source of potentially acidic deposition 
during most of the summer. There are inherent difficulties in evaluation of 
dry deposition fluxes, but knowledge of particulate concentrations by size and 
composition are extremely helpful in firming up flux estimates. 

It is also important to recall that, although particles may be depositied 
by dry deposition on needle and leaf surfaces, rapid cooling during evening 
hours may bring the foliage to the dew point. This could allow droplets of 
water to form on needle and leaf surfaces already coated with particles 
deposited over many days and even weeks, with at least the potential of 
extremely high acidic concentrations for hours every night. our observations 
of heavy upper surface damage on Jeffery pine needles at the Giant Forest 
(Lower Kaweah) site, with no damage on lower surfaces despite equal numbers of 
stomata, could support sucnan interpretation, although winter needle damage 
due to ice also mostly affects the upper needle surface. Since essentially 
100% of all Jeffery pines at this elevation show heavy damage (needle loss, 
tip bunching), it is essential to clarify these mechanisms as they may well 
modify potential damage limiting strategies of regulatory agencies. We 
reconunend that leaf wetness probes be added to meteorological stations for 
future studies of acid deposition in forested areas. This will help evaluate 
the interaction between dry deposition and.dew formation. 

Table 3.1 shows that coarse (2.5 µm to 15 µm) and fine (less than32.5 um) 
mass at Sequoia·are approximately equal in magnitude, t~taling 25 ug;m. · 
Detailed. analysis of the fine. components gave .ap estimate ·of abou.t 18% · 
ammonium sulfate, and- probably twice as much ·amm.onitmi nitrate-·based on ratios 
seen in Sacramento Valley and Lake Tahoe summer studies. Thus, we estimate 
that over 50% of all fine particulate mass is in acidic particles derived from 
secondary processes (S02 to sulfate, N0 to nitrate). Only 9% occurs as fine 
soils, a potentially bur:fering component:.,2 while the role of the 26% smoke in 
acidity is unknown. 

Coarse particulate mass has much larger soil components, and sulfur is 
only a very small fraction of the mass. Thus, one would not predict major 
fluxes of acidity associated with these coarse_r particles of largely local 
origins and natural sources, although the concentrations are probably enhanced 
by man's activities via resuspension processes. 

More detailed calculations of dry deposition are being made using DRUM 
data, and measurements of particulate mitrogen are being made by particle 
size. With these data, we anticipate firmer estimates of dry deposition at 
the Giant Forest site. 
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GLOSSARY OF TERMS, ABBREVIATIOOS, AND SYMBOLS 

Analytical Techni9res 
FAST ~ Forward Alpha Scattering Techniques H to F) 
LIPM ~ Laser Integrating Plate Method (C soot) 
PIXE = Particle Induced X-ray Emission (Na to U) 
XRF m X-Ray Fluorescence (Ca to U) 

S~ler Systems
DRUM • Davis Rotating Univers~size-cut Monitoring Sampler 
SFU • Stack Filter Unit 
SP.AS! 

Other 
Af;/3 Air Quality Group2 

ARB • Air Resources Board 
CNL • Crocker Nuclear Laboratory 
UCO ,. University of California, Davis 
UCSB - University of california, Santa Barbara 
UCR - University of California, Riverside 
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APPENDICES 

A. Sampling activities, sunner, 1985 

B. Yosemite NP; Comparison Data -- aerosols 1985 

C. Aerosol Data -- Ash Mountain 
Giant Forest 

-- Emerald Lake 

D. Analysis of rainfall events, sunmer, 1985 

E. DRUM data, Giant Forest, summer, 1985 
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X X X7 / 2 o x x x I x I .x -: x 
X X X7 / 2 1 x x x I x I x 
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7 I 2 3 I x x x I X I x x G..JX 

7 I 2 4 x I X X I x x X X 
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7 I 2 6 I x X x I X X I x I X X X 

x 1; 

X7 I 2 7 x x x I X X I x I X X 

X7/28 x- X X X x· X X XI I I
(Legend at end) 
Table 1: Detailed schedule of events for Sequoia field 

sampling(6/18/85 to 10/10/85). 
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8L3l X x X I X I x I x I X X 

X X X X2 Ll x x I I x I x I 
X X X X9L2 x x I I x I x I 

9 L3 I X x x I X I b I x I X X 

9U:1: X X x I X I b I x I X X 

9 lS 
9L6 I 

X 

X 

X 

X 

x 
x 

I 
I 

X 

X 
I 
I 

h 
h 

I 
I 

x 
X 

I 
I 

X 

X x 
X 

X 

(Legend at e .,d) 

Table 1 : (continued) 
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a lack of available electricity 
b double sample due to lack of personnel 
c power outage-Ash Mountain; 6.6 hours, Lower Kaweah; 7.4 hours 
d power outage; 29.4 hours 
e mail delay; 9"5 hours 
f double sample due to mail delay 
g double sample due to operator error 
h mail delay-lost entire week 
i elevated samplers to avoid marmot damage 
j installed new pump 
k drum not rotating 
I filter or drum change by field operator 
x sample received at UCD 

Table 1 : (continued) 
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UNIVERSITY OF CALIFORNIA, DA VIS 
'·· 

BEIIJCELEY •DAVIS• IRVINE• LOS .ANGELES• RIVERSIDE• SAN DIEGO• SAN FRANCISCO ( 1 SANTA BARBARA • SANTA CRUZ 

(916) 752-1120 --=-
CROCKER NUCLEAR LABORATORY DAVIS, CALIFORNIA 95616 

DATE: May 1, 1986 

TO: Lowell Ashbaugh
Chuck Unger 
Eric Fujita 

FROM: Tom Cahill 

RE: Aerosols, Summer 1984 

At your request, I have examined aerosols measured 
at NPS California sites at Joshua Tree NM (JT), Death 
Valley NM (DV), Yosemite NP (Y), and Lava Beds NM (LB).

The results, shown in Table l, appear to follow the pat­
tern of the 9/4/85 and 9/11/85 rain events at Sequoia,
in that sulfur rose during the event by (207~ 17)% at 
Joshua Tree, Death Valley, and Yosemite, but only by 33% 
at L~va Beds, far to the north. A similar u~e is seen 
in lead (although a Pb/As ~ixture can not be excluded), 
but not in Ni", Cu, Zn .. Mass sllows some. en:hant~ment, and 
potassiu~ rises at Yosemite but not elsewhere. 

Table l 

Aerosols for NPS Network, Summer 1984 

Su1fur Potassium 
y yJT DV LB JT DV LB 

717 394 76 319 177 159 64 61 31 
7/10 537 277 160 117 85 55* * 
7/14 423 486 287 167 45 58 60 47 

~( I J 5~3~nr 1!5 
721 ~~: ~~~ ~~~ ~~ ~~ ~~ I 

IR {2) * 27J * '?4 * * * 7 28 529 460 514 239 18 45 ~2 ~~ I 

Pb (As?) Mass 
JT DV y LB JT Dv-- y LB 

717 <4 <2 <4 <4 6200 2900 500 4300 
7/10 9 * 14 8 7600 * 6400 4700 
7/14 11 <4 <4 <4 3700 4600 6000 5000 

[g ( I l 26 11 2il <il 11900 2500 81 □□ 6300 I;~g 16 <2 <3 5400 1900 4700* ,, * 
;i;1~ (2J 10300 I* * * * *~>~~ <3 6 12 11 5500 4900 7400 6600 

R(l) 7/17 through 7/19 ....1. 411 rain, Lodgepole, Sequoia NP 
R(2) • 7/24, 7/25 ....o. 6" rain, Lodgepole, Sequoia NP 
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DJ\TE IS ST/IRT OF STNffil\RD tlE'Jw:JP.K PERIOD.JUNE - AUG 1985 NPS PIIP.TIUILATE IIBTl'.'JRKYOSEMITE NP 
3-DAY AVERAGE CONCEtrrPJ\TION~ IN NANO;RN1SJM••3sru FINE STAGE I SHM.LER TIIIIN 2. 5 MICRONS I 

V CR MN FE NI cu ZN BR PB MASS
DATE HOURS H ABS NI\ MG AL SI s K CA TI 

2• 2• 23 1• I' 2• 4• 2400..601 72 74 259 39 5• 42 107 235 25 14 2 2• 
2300

604 72 111 326 20 4• 34 91 180 17 14 ·3 1 • 1• .. 26 1• 1• 1• .. 4 

48 53 5 1• l 54 1• 1• 2 1" 4 4200
608 72 170 490 39 4• 89 205 193 •• 

2• 126 1• 1• J 1• a 9500
611 72 295 974 112 5• 295 425 394 127 121 9 1• 2· 

1• 1" 1 102 1• 1' J l a 9000
615 72 335 611 113 4• 218 350 421 145 78 7 .. 1• J 4 a 9900
618 72 420 817 110 4• 196 372 750 205 71 7 •• 1 104 1 

1 . ]" 84005• 131 304 785 156 44 5 1' 1' 73 1 1• 2 4 
1• 5 6 t• 6 6700622 72 326 724 98 

625 72 222 629 213 5• 154 460 418 171 92 8 1• 1· l 1!15 
2• 46001. l • 1" 58 2 3 2 

2• 4 6• 7800629 72 162 465 86 4' 130 236 305 89 41 4 l' 

702 26 )25 1123 60 10• 139 181 387 108 34 3" l" ]• 3' 51 2• 3 
56 p 1• 2 1• 3• 8100

706 72 289 630 57 5• 142 196 487 142 39 3 1• •• 1" 
2• 4• 105002• 2• 2' 67 1 1• 4709 72 433 878 51 5• 134 234 425 299 46 6 

3· 1• 1• 5 3 10 10000452 167 32 l' t• 1" 54713 72 443 679 61 5• 83 194 
2• 2• 2• 94 1• 1• 4 2• 7 10300

716 72 420 736 148 6' 194 388 825 204 56 7 
3 5 2 4 5700405 91 17 4 t• 1 n 1'720 72 255 598 37 4• 84 186 

I" 
•• 

t• 47 t• 16 11 1• 4 5800
723 62 218 715 32 4• 68 177 328 101 23 4 1 • 

1• 1 t• 2• 450046 17" 3 t• 1• t• H 1" 

6• 61 171 )54 6) 22 2 2• 2• 2• 46 1 3 4 2'
727 72 167 543 47 4• 51 116 303 

4• 5200
730 72 175 513 82 

1• 6 2 6 7400285 24 3 1" I" 1" 43 5803 72 359 763 49 4' 83 146 HS 
1" 46 1• 1 ) 3• 7900

806 12 285 708 127 5' 117 147 257 64 26 3 1' 1' .. 
77 37 4 1" 2• 2 61 1" t• .. 4 )• 10300

810 12 408 857 154 5• 141 216 412 
) 10100

813 144 429 514 157 3• 72 162 540 70 23 2 1• 1• 1 45 l 2 3 3 
2 1' 1• 1 45 1 2 3 3 ) 10100

817 144 429 514 157 3' 72 162 540 70 23 
s• 89 92 296 86 18 2 1• .. 1 )0. 2 1" 3• 130001 3824 72 750 1128 51 

4 3' 3• )' 56 2• 11 10 3• 6• 39300
827 72 2311 2701 13• 10• 116 2)1 520 165 32 

3• 3• 83 2• 49 4) 3• 9 28500
831 70 1306 1498 90 a• 212 270 376 125 31 6 2• 

3-DAY AVERAGE CONCErTl'RATIONS IN NANOGRA11SJM••3sru COARSE STI\GE 12. 5 ro 15 IUCRONS I 
NI cu ZN BR PB HI\SS

DATE HOURS NA MG M. SI p s CL IC CA T~ V CR HN n: 
9• 7 9• 117 1• 6' 7 s• 10• 4100

601 12 56• 595 40' 797 34• 38 25• 73 15 12 
604 12 56* 460 162 528 34• 44 2s• l!)O 66 10• 9' 9• 9• 92 1• 6• 10 5• 11" 5600 

105 452 26' u • 19' 59 54 10 7' 1• 1• 131 5' 5• 9 3' 1• 5400
608 72 43• 38 • 

6• 9 15 10• 960024' 188 259 23 9• 9• 20 442 6·611 72 54 • 670 628 1971 32' 38 
40 1 456 1317 21• 21• 20• 146 173 32 1• 8• 12 )25 s• 5• 8 5• a• 12700

615 72 60 
310 2U 3.2 11" 12• 12 514 a• 1• 12 6• 11• 12300

618 72 510 640 943 2593 40* 82 30' 
1• 1• 305 5• 4• a 4• 7• 10400

622 72 57 38* 378 1233 2s•- 30 18' 144 151 .5 6 
245 -28 a• 9• 9• 395 6' 5• 8 4• 9• 12800so• 391 577 1849 31" 24• 23• 185625 72 

629 72 u• 39 283 1043 29• 22• 21' 119 159 a• 8' 8• 7 252 ·5• 4 1 4• 9• 7800 
ta• 33• 8800

702 26 u2• 251e 1073 2388 116' 95 es• 237 251 . 33• 31" 33• )2• 390 22• 20• 19 

706 72 11• 64· 1021 2270 45• 69 33• 263 372 44 .12• 13• 26 456 9• e• 16 22 13• 8500 
12• 11• 16 473 9• 8' 14 1• 13• 9800709 72 71• ,64' 1208 227) 46• 103 33• 246 318 30 

6• 5• 6 5• a• 6700
713 72 47 (42• 331 891 29' 24 21• 101 115 12 8• a• 11 227 

13• 546 9• a• 6• 1• 14• 10100
716 12 75• 67' 1274 2937 48• 161 35• 261 339 34 13' 14' 

a• 8• 6' 6* t)• 5000
720 72 69' 62' 891 1279 o• 61 32• 120 117 23 12• 13• 12• 2H 

13• 14• 13• 324 9• a• 6' 8• 14• 12000
723 62 76' 68' 734 1631 47• 87 35• 129 129 29 

157 22 12• 12• 9 322 8• a• 12 6' 13• 7700
127 72 68' 61' 702 1711 43" 54 32' 167 

37• 24 21• 114 128 17 10• 10• 10• 289 7• 6' 5• s• 11• 6800
730 72 59• 797 452 1569 

6' 7• 1• 134 s• 4• 3• 3• 1• 6900
803 72 u• 36• 113 573 24' 19* u• 60 60 10 

6• s• 1 5• 10• 820023• 23• 99 103 13 8' 9• 8 241806 12 52' 46' 260 1047 31• 
9• 9• 9• 327 6• 6' a 6• 12• 9400

810 72 71 49• 280 1143 ))• 25 1 24' 108 153 12 
10 4• 4• 4 174 3• 2• 3 2• 4• 6200

813 144 24' I, 58 190 732 14' 35 10• 68 78 
)• 2• 3 2• 4• 6200

817 144 24* 58 190 732 14• 35 10• 68 78 10 4• 4• 4 174 

824 72 10• 710 260 1044 43• 31 32• 84 69 10 12• 12• 23 210 9• a• 6· 1• 14· 6200 

827 12 112 JO!;• 527 1414 71" 54• 5Jt 154 145 20• 19• 21" 20• 299 14' 13• 23 10• 21" 13100 

831 70 451 81• 1019 2609 ss• 71 41" 199 245 65 1s• 16• 15 562 10• 10' 39 9• 19' 18800 

• MINIMUM DETECTAOLE LIMIT OF ANJ\L'lSIS;- 1,CTU/\L_ CONCE!ITRi\TION IS LESS TIIJ\N TIIIS Aflr)lfNT. 

I ,1 



NPS P"11TIC\JLI\TE mrnroRING NE'fl;1)RI<YOSEMITE NP JUNE - AUG 1985 (SUMMER) 

rINE !'ARTICLES SMALLER TIIIIN 2. 5 HICRONS, CONISE PARTICLES BEnlEEN 2. 5 l\ND 15 MICP.ONS COIICENTIUITIOIJS !ti NANOGRAMS/H' 'J 

DISTRin\fI'IONS or CotlCEN'T'P.ATIOMS 

CASES 
ARITlll1ETIC HEAfl CONCElrrP.ATION!l AND STAfIDARD OE.VI/\TIONS 

JUL AUG SEASO~ MINIMUM 1/4 MEDIN-I 3/4 HAXI!-:t/Hf'Ol/ND JUN 

s FINE 26/26 409 +/- 221 441 +/- 156 403 +/- 119 418 +/- 161 180 257 389 441 825 
]7 10 24 3] 67 161 s COARSE 18/26 31 +/- 24 76 +/- 43 29 +/- 20 46 +/-

] 10 49 cu f'INE 11/26 2 +/- 1 3 +/- 5 9 +/- 16 4 +/- 10 l 1 
a, CO/\RSE 1/26 INSUFFICIENT D,\TA 

ZN fINE 23/26 l +/- l 4 +/- 3 9 +/-, 14 5 +/- a I l 4 9 43 

ZN COARSE 20/26 9 +/- 2 9 +/- 6 11 •/- 13 9 +/- 8 2 3 B 13 ]9 

re FINE 14/26 5 +/- ] 4 +/- l 4 +/- . 2 4 +/- l 1 2 3 5 10 

PB CO/\RSE 0/26 INSUff(CIENT DAT/\ 

BR FINE 12/26 2 +/- 1 2 +/- l 3 +/- l 2 +/- l 1 1 2 J 4 

SI FINE 26/26 283 +/- 133 205 +/- 75 178 +/- 57 224 +/- 102 91 116 177 216 460 

SI COARSE 26/26 1309 +/- 113 1883 +/- 633 1162 +/- 644 1461 +/- 713 452 713 1152 1631 2937 

f'INE 26/26 143 +/- 84 106 +/- 48 113 +/-:- fl 121 +/- 63 34 63 84 121 295 

AL COARSE 25/26 395 +/- 292 854 +/- 326 355 +/- 295 541 +/- 374 20 260 ]64 734 1274 

64 17 64 BB 1]6 299 

AL 

I( f'INE 26/26 109 +/- 68 136 +/- 79 100 +/- 39 116 +/-
I( COARSE 26/26 147 +/- 76 182 +/- 69 105 +;-· 49 146 +/- 71 59 69 106 154 310 

C.A FINE 261(26 59 +/- 35 32 +/- 1l 28 +/- 7 40 +/- 26 14 23 26 )1 121 
9] 54 78 116 16] 372

C.A COARSE 26/26 163 +/- 87 214 +/- 106 116 +/- 62 166 +/-

F'E FINE 26/26 75 +/- ]7 55 +/- 18 51 +/- 16 61 +/- 27 2] 31 46 56 126 

F'E COARSE 26/26 286 +/- 151 363 +/- 110 265 +/- 137 306 +/- 135 92 151 254 324 562 

TI FINE 25/26 6 +/- 2 ◄ +/- 2 l +/- 1 4 +/- 2 2 2 3 4 9 

TI COARSE 22/26 18 +/- 11 25 +/- 10 18 +/- 19 20 +/- 14 4 11 18 25 65 

CL COARSE INSUFFICIENT DATAj,126 

1 1 1 2
MN f'INE 10/26 1 +/- 0 1 +/- 0 l +/- 1 1 +/- 0 1 

V f'INE 0/26 INSUFFICIENT DATA 

H rtNE 26/26 2)5 +/- 116 303 +/- 109 785 +/- 700 428 +/- 453 74 218 )83 44) 2311 

MASS FINE 26/26 6300 +/- 3000 7500 +/- 2300 15800 +/-11600 9700 +/- 7800 2300 5700 8000 10300 39300 

8400 +/- 2100 9400 +/- 4500 · 8900 +/- noo 4100 5000 7300 9400 18800HASS COA.IISE 26/26 9000 +/- 3400 

SOIL fINE 26/26 1202 +/- 599 928 +/- 355 828 +/- 25] 992 +/- 446 339 538 135 992 1975 

SOIL COARSE 26/26 4372 +/-2487 6699 +/-2280 3836 +/-2279 5012 +/-2591 1507 2370 3810 5702 10280 

SOIL= 51 • 2.14 +AL• 1.89 + I< ' 1.20 + C.A' 1.40 ♦ Ft• 1.36 • TI • 1.67 (FACTORS TO INCLUDE OXIDE) 

~nlr.N A CONCENTRATION IS LESS TIIAN TIIE MlNIJ-1\JH DETECTAfll.E LIMIT, 1/2 or TIIE LIMIT IS USED. 



ASH MOUNTAIN 
************ 

STACKED FILTER UNIT, FINE STAGE, 
STATISTICS OF 3-4 DAY SAMPLES. 

All concentrations in ng/mA3 

Al Si s Cl K Ca 
NUMBER ABOVE D.L 32 32 32 0 32 32 
AVERAGE 126.6 345.7 675.8 142.1 49.8** 
STD DEV 53.2 . 131. 3 172.0 59.5 18.7 
MAXIMUM 250.4 609.7 1076.5 DL 330.9 91. 0 
MINIMUM 11.8 35.0 381.4 DL 46. 3 13.6 
DET LIM 3.3 

Ti V Cr Mn Fe Ni 
NUMBER ABOVE D.L 32 15 25 32 28 
AVERAGE ** 7.0 1.4 1. 7 98.5 3.5 
STD DEV 2.8 0.7 0.9 33.3 1.3 
MAXIMUM 12.4 3.5 DL 4.1 156.7 7.0 
MINIMUM 1.8 1.3 DL 0.6 29.8 1.8 
DE.T LIM 1.0 LO 1 1 

Cu Zn Br Pb Soot C Fine mass 
NUMBER ABOVE D.L 28 30 18 30 32 32 

**AVERAGE 2.7 5.8 5.0 14.0 380 10670 
STD DEV 1.6 2.7 3.0 5.0 110 -2170 
MAXIMUM 6.5 15.8 16.2 24.8 670 15610 
MINIMUM 0.9 2.4 5.1 6.7 240 7390 
DET LIM 1 1 1 1 

** Average calculated using (0.5*DET LIM) for missing values. 

AVERAGE ELEMENTAL RATIOS (VALUES >DL ONLY) 

Ni/V 2.0 14 cases 
Pb/Br ~.8 17 case~ 
K/Fe 1.5 32 cases 
Zn/Cu 2.5 26 cases 
S/Fine mass 6.3 % 
(NH4)2.S04/Fine mass 26.1 % 

SEQUOIA ACID DEPOSITION STUDY, SUMMER 1985 86/05/15 



----- ----- -----

ASH MOUNTAIN, SEQUOIA NP, SUMMER 

STACKED FILTER UNIT GRAVIMETRIC 
LIPM SOOT CARBON CONCENTRATIONS. 

SAMPLE SOOT C SFU MASS 
START LIPM FINE** DATE ug/mA3 ug/mA3 

18-Jun 0.61 15.61 
21-Jun 0.30 8.08 
25-Jun 0.33 8.88 
28-Jun 0.27 7.88 
02-Jul 0.43 11.58 
05-Jul 0.38 11. 11 
09-Jul 0.47 12.17 
12-Jul 0.31 11.01 
16-Jul 0.67 13.96 
19-Jul 0.33 12.15 
23-Jul 0.49 12.36 
26-Jul 0.38 10.44 
30-Jul 0.50 11.84 
02-Aug 0.42 10.60 
06-Aug. 0.43 11.04 
09-Aug 0.37 9.98 
T3-Aug 0.52 14·~31 
16-Aug 0.40 12.44 
20-Aug 0.52 13.46 
23-Aug 0.32 9.77 
27-Aug 0.31 8.31 
30-Aug 0.31 7.39 
03-Sep 0.25 7.61 
06-Sep 0.24 8.83 
10-Sep 0.27 6.77 
13-Sep 0.36 10.79 
17-Sep 0.33 8.59 
20-Sep 0.35 9.79 
24-Sep 0.51 11. 75 
27-Sep 0.32 11. 13 
01-0ct 0.26 12.59 
04-0ct 0.28 8.63 

:,. AVERAGE -0. 38 10.67 
STD DEV 0.11 2. 17 
COUNT 32 32 

Updated April 26 1986. 

1985. 

MASS AND 

SFU MASS SOOT Cl FINE/ 
COURSE FINE MASS TOTAL MASS 
ug/mA3 % % 

33.50 3.9 31. 8 
16.71 3.8 32.6 
23.96 3.7 27.0 
22.45 3.4 26.0 
28.85 3.7 28.6 
23.92 3.4 31. 7 
33.47 3.9 26.7 

9.28 2.9 54.3 
26.20 4.8 34.8 
15.48 2.7 44.0 
17.51 4 .. 0 41.4 
8.67 3.6 54.6 

23.35 4.2 33.7 
18.23 4.0 36.8 
?7.73 3.9 28.5 
20.72 3.7 32.5 
32.28 3.5 31. 4 
20.68 3.2 37.6 
24.29 3.8 35.7 
31.08 3.3 23.9 
25.32 3.7 24.7 
24.22 4.1 23.4 
12.53 3.3 37.8 
16.98 2.8 34.2 
9.53 3.9 41. 5 

12.21 3.3 46.9 
14.17 3.8 37.7 
14.07 3.6 41. 0 
31.84 4.3 27.0 
32.12 2.9 25.7 
26.71 2. 1 32.0 
11.93 3.2 42.0 

21. 56 3.6 34.6 
7.57 0.5 8.0 

32 32 32 

SEQUOIA ACID DEPOSITION PROJECT APRIL 26 1985 
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ASH MOUNTAIN PERIOD 1. DATA 0/P lZ/18/85 

FRACTIONAACTUAL 
DAY HOUR 

SITE ASH MOUNTAIN FILES 30101/2/3
PERIO K.B. 4 HOURS SHORT:] STEP 
SAKPLSPASI 

NOMINAL 
INDEX ID HO DY HR DATE AL SI s 

ANAL ON12/18/85
0/P ON 12/18/85 

K CA FE cu ZN 
18.67 
18.83 

16 
zo 

1 
2 

I 
2 

6 18 
6 18 

16 
zo 

18-Jun 
18-Jun 

23.8 
7U 

111.0 
Z65.3 

3U 
95.3 

94. 0 6.7 
23. 0 

25.7 
28.8 

24.6 
28.0 

19.00 
19.17 

0 
4 

3 
4 

3 
4 

6 19 
6 19 

0 
4 

19-Jun 
19-Jun 

49.3 
53.7 

134.8 
116.4 

287.Zm.4 88.6 
77.4 

20.4 
22.7 

39.6 
34.9 

41.7 
14.5 

11.3 
8.4 

19.33 
19.50 
19.67 

8 
a 
16 

5 
6 
7 

5 
6 
1 

6 19 
6 19 
6 19 

8 
12 
16 

19-Jun 
19-Jun 
19-Jun 

24.7 
38.0 
59.5 

73.5 
99.7 

119. 7 

196.3 
246.3 
293.8 

55.4 
55.2, 
77.t 

11.2 
Zl.3 zz. 5 

18.9 
29.1 
35.1 

12.9 7. 9 

19. 83 20 8 8 6 19 20 19-Jun m.3 93.3 355.4 85.8 25.7 38. 1 
20.00 
20. 17 

0 
4 

9 
10 

9 
10 

6 20 
6 20 

0 
4 

20-Jun 
20-Jun 

41.2 
45.9 

76.8 
139.4 

345 .9 
281.5 

70.1 
65.9 

21.3 
17.4 

31.0 
31.6 

20.33 
20.50 

8 
lZ 

11 
12 

11 
12 

6 20 
6 20 

8 
12 

20-Jun 
20-Jun 

46.6 
33.3 

119.9 m.z 204.2 m.o 
41.5 
55.6 

28.4 
21.9 

35.9 
36.5 

20.67 
20.83 

16 
20 

13 
14 

13 
14 

6 20 
6 20 

16 
20 

20-Jun 
20-Jun 

7U 
Z1.1 

119. 0 
124.7 

234.6m.J 34.2 
41.6 

28.1 
20.5 

41.6 
33.Z 

21.00 
21.17 

0 
4 

15 
16 

15 
16 

6 21 
6 21 

0 
4 

21-Jun 
21-Jun 

11.9 
Z9.2 

80.9 
75.6 

198.4 
201.8 

31.l 
33.1 

18.9 
15.5 

33.3 
Z5.6 

21.33 
21.50 

8 
12 

17 
18 

17 
18 

6 21 
6 Zl 

8 
12 

21-Jun 
21-Jun 

19.2 73.3 
54.3 

160.9 
181.2 

30.Z 
42.3 

20.2 
13. Z 

21.9 
20.5 

21.67 
21.83 
ZZ.00 
ZZ.17 
ZU3 
22.50 

16 
20 
0 
4 
8 

12 

19 zo 
21 
Z2 
Z3 
24 

19 
zo 
21 
zz 
23 
24 

6 Zl 
6 Zl 
6 22 
6 22 
6 22 
6 22 

16 zo 
0 
4 
8 

12 

21-Jun 
Zl-Jun 
22-Jun 
22-Jun 
22-Jun 
22-Jun 

34.J 
GU 
Z3.2 
52.3 

69.6 
155.5 
70,1
83.2 
73.5 
98.4 

m.o 
Z71.9 
240.1 
m.2 m.o 
m.2 

57.9 
76.3 
38.0 
53.9 
49.2 
64.8 

19.3 
41.5 
7.1 

13, 2 
32.0 
17 .8 

38.2 
98.9 
47.3 
36.1 
Z5 .8 
23.4 

22.67 
22.83 

16 
20 

25 
26 

25 
26 

6 Z2 
6 22 

16 zo 22-Jun 
Z2-Jun 63.0 

89.5 
91.8 

305.4 
307.1 

66.6 
54.6 

12.0 
10.0 

32.6 
33.4 6.9 

23. 00 
23 .17 

0 
4 

27 
28 

27 
28 

6 23 
6 23 

0 
4 

23-Jun 
Z3-Jun 

29.0 
26.3 

55.6 
53.9 

m.o 
248.1 

30.0 
28.3 

11.1 21.0 
17.5 

23.33 
23.50 

8 
12 

29 
30 

29 
30 

6 Z3 
6 Z3 

. 8 
12 

23-Jun 
23-Jun 

30.0 54.7 m.a 
83.8 -369.4 

27.3 
46.7 

13.6 
13.5 

20.9 
33.9 

23.67 
?3.83 
24.00 

16 
. 20 

0 

31 
32 
33 

31 
32 
33 

6 Z3 
6 23 . 
6 24 

16 zo 
0 

23-Jun 
23~Jun 
24-Jun 

56.8 
56.3 
84.3 
90.3 

492.8 
746.1 
688.1 

67.8 
84.6 
T4.1 

19,0
33. 7 . 

Z6.9 
!1.7 
34.3 

24.17 
24.33 
24.50 

4 
8 

12 

34 
35 
36 

34 
35 
36 

6 Z4 
6 Z4 
6 24 

4 
8 

12 

24-Jun 
24-Jun 
24-Jun 

44.8 
32.0 
35.8 

122.3 
109 .1 

74 .6 

539.0
m.1 
m.1 

51.1 
30.4 
3U 

35.. 3 
27.9 
22.3 

53.1 
U.l 
28.4 

5.6 

2U7 16 37 37 6 24 16 24-Jun 69.2 112.8 349.2 46.2 25.0 28.Z 7.8 
24.83 20 38 38 6 Z4 zo 24-Jun 39.0 110.6 497.6 41.5 23 .1 26.8 11.1 
25.00 0 39 39 6 ZS 0 25-Jun 66.Z 728.7 44.6 14.9 20.7 17.Z 8.7 
25.17 4 40 40 6 ZS 4 25-Jun 38.3 76.1 590.5 50.8 10.6 21.1 8.5 8.1 
25.33 
25.50 

8 
12 

41 
42 

l 6 ZS 
z 6 ZS 

8 
IZ 

25-Jun 
25-Jun 

114.1 304. 1 
98.3. m.6 

59.9 
63.4 

26.6 
40.3 

27 .z 
57.7 

21.8 
15.6 

25.67 16 43 3 6 ZS 16 ZS-Jun 55.0 87.3 270.6 60.4 13.5 33. 0 
25.83 20 44 4 6 25 20 25-Jun JOU m.2 41.1 30.2 33.7 18.9 
Z6.00 
ZS .17 

0 
4 

45 
46 

5 
6 

6 26 
6 ZS 

0 
4 

26-Jun 
26-Jun 31.9 

63. 4 310.0 
63.8 260.8 

H.Z 19.6 
33 .1 · 19.7 

24.4 
26.8 

69.1 
222.5 

33.5 
115.1 

26.33 8 47 7 6 26 8 26-Jun 40.4 86.2 210.4 34.3 20.0 35.0 573.3 33.2 
26.50 12 48 8 6 26 12 26-Jun 33.3 91.8 160.6 46.7 22.2 49.5 1160.9 659.4 
26.67 
26.83 

16 
20 

49 
50 

9 
10 

6 26 
6 26 

16 
20 

26-Jun 
26-Jun 

40.5 
49.5 

79.4 
87.6 

133.2 
146. 0 

32.9 
38.9 

10.8 
ZZ.4 

48.6 1420.4 
36.8 957.0 

795.0 
558.! 

27 .00 
27.17 

0 
4 

51 
5Z 

11 
12 

6 27 
6 27 

0 
4 

27-Jun 
27-Jun 

65.1 
23 .9 

93.8 
7Z.8 

114.0 
110. 7 

33.8 
26.9 

23.6 
lU 

35.5 
Z0.9 

373.9 
96.5 

209.6 
60.0 

Z'l.33 8 53 13 6 27 8 27-Jun 30.9 29.0 101.4 24.5 8.8 10.7 32.9 17. 5 
27.50 lZ 54 14 6 21 12 Z7-Jun 30. 4 39.7 109.0 30.8 17.2 40.6 22.6 
27.67 
27.83 

16 
20 

55 
56 

15 
16 

6 27 
6 27 

16 
20 

27-Jun 
27-Jun 

31.3 
39.9 

128.0 
148.8 

52.8 
59.9 

14.9 
9.7 

16.4 
18.8 

26.9 
28.0 

19.8 
15.0 

28.00 
28.17 

0 
4 

57 
58 

17 
18 

6 ZS 
6 28 

0 
4 

28-Jun 
28-Jun 55.8 

50.3 
45.3 

140.9 
137. 9 

59.0 
63.Z 

11. 7 
33.9 

19.8 
50.9 

18.4 
18.4 

IU 
18.7 

28.33 
28.50 

8 
12 

59 
60 

19 
20 

6 28 
6 28 

8 
12 

28-Jun 
28-Jun 

21.6 
25.2 

98.7 
43.4 

155.4 
168.2 

39.6 
49.2 

17.4 15.5 
16.5 

17. 8 
u 

8.6 
7.2 

28.67 
28.83 

16 
20 

61 
62 

21 
zz 

6 28 
6 28 

16 
20 

28-Jun 
28-Jun 47.2 

179.3 
lZ0.9 

42.8 
45.5 

12.1 
58.9 

17. 6 
17.7 6.8 6.6 

29.00 0 63 23 6 29 0 29-Jun 14 .5 83.3 81. 0 63 .8 99.9 38.8 10.6 8.8 
29.17 4 6~ 24 6 29 4 29-Jun 66.3 m.1 33.5 I9. 6 17. 1 16.0 14.8 
29.33 
29.50 

8 
12 

65 
66 

25 
ZS 

6 29 
6 z9 

8 
12 

29-Jun 
29-Jun 

35.6 
16.6 

22.4 128.0 
152.2 

28.5 
27.3 

12.6 15 .2 
12.4 

14.3 
6.7 

12.7 

29.67 
29.83 

16 
20 

67 
68 

27 
28 

6 29 
6 29 

16 
20 

29-Jun 
29-Jun 

24.7 
13.2 

20.2 
33.9 

185.3 
176.8 

40.5 
55.8 

11.5 
17.5 

19.5 
20.5 7. 1 



ASH MOUNTAIN PERIOD 1. DATA 0/P 12/18/85 

30.00 
30. 17 
30.33 

0 
4 
8 

69 
70 
71 

29 
30 
31 

6 30 
6 30 
6 30 

0 30-Jun 
4 30-Jun 
8 30-Jun 

23.7 
29.2 
24 .o 

153.8 
139.5 
146.0 

40.6 
40.2 
29.6 

15.4 
14.6 

12.8 
9.6 
8.2 

3.8 

30.SO 
30.67 
30.83 
3I. 00 
31. 17 
31.33 
31.50 
31.67 
31. 83 
32.00 
32.17 
32.33 

12 
16 
20 
0 
4 
8 

12 
16 
20 
0 
4 
8 

72 
73 
74 
75 
76 
11 
78 
79 
80 
81 
82 
83 

32 
33 
34 
35 
36 
37 
38 
39 
40 
I 
2 
3 

6 30 
6 30 
6 30 
7 1 
1 1 
1 I 
1 I 
1 I 
1 I 
7 2 
7 2 
7 2 

12 
16 
20 
0 
4 
8 

12 
16 
20 
0 
4 
8 

30-Jun 
30-Jun 
30-Jun 
OJ-Jul 
OJ-Jul 
01-Jul 
01-Jul 
OJ-Jul 
01-Jul 
OZ-Jul 
02-Jul 
02-Jul 

19. 7 
27.3 

13. 1 

26.0 
59.9 

35.9 

14.9 
18.0 

123.9 

21.5 
27.3 
44.7 
68.8 

156.6 
185.4 
206.8 
124.3 
96.0 

113.5 
103.9 
130.7 
20!.0 
252.3 

29. l 
18.4 
21. 8 
19.8 
12.0 
13.3 
16.3 
lU 
20.0 
39.1 

6. 9 

lZ.6 
1.8 

23.6 
7.4 

9.1 

9.8 
8.6 

10.6 
6.9 

22.9 
8.7 
5.6 
6.0 

10.8 
37. 4 

7.Z 

5. 4 

5.5 
39.6 28.2 

32.50 
32.67 

12 
16 

84 
85 

7 
7 

2 
2 

1z. 
16 

02-Jul 
OZ-Jul 

32. 83 20 86 1 2 20 02-Jul 



GIANT FOREST, SEQUOIA NP, SUMMER 

STACKED FILTER UNIT GRAVIMETRIC 
LIPM SOOT CARBON CONCENTRATIONS. 

SAMPLE SOOT C SFU MASS 
START LIPM ** FINE 
DATE ug/mA3 ug/m"3 

18-Jun 0.38 17.15 
19-Jun 0.25 12.60 
20-Jun 0.40 13.47 
21-Jun 0.52 14.69 
22-Jun 0.38 11. 42 
23-Jun 0.27 16.44 
24-Jun 0.24 14.63 
25-Jun 0.32 12.12 
26-Jun 0.24 10.87 
27-Jun 0.26 10.66 
28-Jun 0.30 26.80 
29-Jun 0.34 10.74 
30-Jun 0.31 9.22 
01-Jul 0.27 8.57 
02-Jul 0.34 8.71 
03-Jul 0.31 8.83 
04-Jul 0.27 11.11 
05-Jul 0.22 10.88 
06-Jul 0.35 12.73 
07-Jul 0.27 9.00 
08-Jul 0.36 8.70 
09-Jul 0.31 10.56 
10-Jul 0.37 13.46 
11-Jul 0.36 15.36 
12-Jul 0.34 13.56 
13-Jul 0.36 14.46 
14-Jul 0.28 11.54 
15-Jul 0.34 14.67 
16-Jul 0.41 14.61 
17-Jul 0.33 15.54 
18-Jul 0.42 15.89-
19-Jul 0.32 15.49 
20-Jul 0.52 15.97 
21-Jul 0.29 9.82 
22-Jul 0.34 10.84 
23-Jul 1.09 22.41 
24-Jul 0.45 14.48 
25-Jul 0.49 11.02 
26-Jul 0.46 15.12 
27-Jul 0.42 10.87 
28-Jul 0.34 11.49 
29-Jul 0.35 8.98 

SEQUOIA ACID DEPOSITION PROJECT 

1985. 

MASS AND 

SFU MASS SOOT Cf FINE/ 
COURSE FINE MASS TOTAL MASS 
ug/mA3 % % 

28.12 2.2 37.9 
13.87 2.0 47.6 
20.44 3.0 39.7 
19.01 3.6 43.6 
18.01 3.4 38.8 
15.89 1.6 50.9 
17.22 1.7 45.9 
15.84 2.7 43.4 
14.60 2.2 42.7 
14.86 2.4 41.8 
19.66 1.1 57.7 
15.72 3.2 40.6 
10.64 3.4 46.4 
12.63 3.2 40.4 
13.81 3.9 38.7 
13.34 -3. 5 39.8 
13.89 2.4 44.4 
11.52 2.0 48.6 
15.90 2.7 44.5 
14.82 ;LO 37.8 
11.04 4.1 44.1 
15.42 3.0 40.6 
18.09 2.8 42.7 
17.40 2.3 46.9 
15.00 2.5 47.5 
16.32 2.5 47.0 
12.67 2.4 47.7 
15.93 2.3 47.9 
16.10 2.8 47.6 
16.73 2.1 48.2 
14.91 2.6 51.6 
10.98 2. 1 58.5 
11. 63 3.3 57.9 
8.07 2.9 54.9 
9.05 3. 1 54.5 

13.42 4.9 62.5 
12.32 3. 1 54.0 

5.42 4.5 67.0 
11. 76 3 0 1 56.3 
10.56 3.8 50.7 
10.24 3.0 52.9 
12.78 3.9 41. 3 

APRIL 26 1985 



GIANT FOREST, SEQUOIA NP, SUMMER 

STACKED FILTER UNIT GRAVIMETRIC 
LIPM SOOT CARBON CONCENTRATIONS. 

SAMPLE 
START 

SOOT C 
LIPM ** 

SFU MASS 
FINE 

DATE ug/m""3 ug/m""3 

30-Jul 0.29 12.29 
31-Jul 0.30 12.69 
01-Aug 0.33 13.05 
02-Aug 0.46 12.55 
03-Aug 0.37 11.78 
04-Aug 0.39 11.92 
05-Aug 0.39 11.06 
06-Aug 0.38 11.77 
07-Aug 0.44 14.75 
08-Aug 0.43 12.76 
09-Aug 0,42 15.05 
10-Aug 0.35 15.03 
11-Aug 0.44 15.23 
12-Aug · 0.36 14.77 
13-Aug_ 0.32 16.17 
14-Aug 0·. 4·3 14.72 
15-Aug 0,42 15.55 
16-Aug 0.36 16.50 
17-Aug 0.31 11.47 
18-Aug 0.41 13.23 
19-Aug 0.42 12.09 
20-Aug 0.67 13.36 
21-Aug 
22-Aug 0.44 15.94 
23-Aug 0.40 12.74 
24-Aug 0.34 10.70 
25-Aug 0.40 14.19 
26-Aug 0.34 9.49 
27-Aug .0. 40 9.38 
28-Aug 0.34 8.98 
29-Aug 0.37 10.99 
30-Aug

"" 31-Aug 
0.58 
0.39 't 

11.83 
17.05 

01-Sep 0.20 6.82 
02-Sep 0.22 4.81 
03-Sep 0.22 7.27 
04-Sep 0.26 7.84 
05-Sep 0.34 10.99 
06-Sep 0.35 16.94 
07-Sep 0.38 15.88 
08-Sep 0. 14 7.50 
09-Sep 0.23 8.68 

SEQUOIA ACID DEPOSITION PROJECT 

1985. 

MASS AND 

SFU MASS SOOT Cl FINE/ 
COURSE FINE MASS TOTAL MASS 
ug/m""3 % % 

12.73 2.4 49.1 
13.61 2.3 48.2 
15.53 2.5 45.7 
13.05 3.6 49.0 
13.43 3.2 46.7 
12.21 3.3 49.4 
13.14 3.6 45.7 
14.47 3.2 44.9 
18.29 3.0 44.6 
16.45 3.4 43.7 
15.85 2.8 48.7 
16.88 2.3 47.1 
15.94 2. 9. 48.8 
17.15 · 2.4 .46. 3· 
16.45 2.0 49.6 
15.82 2. 9- 48.2 
19.28 2.7 44.6 
18.61 2.2 47.0 
12.85 2.7 47.2 
9.20 3. 1 59.0 

10.23 3.4 54.2 
12.74 5. 1 51.2 

14.87 2.8 51. 7 
14.14 3.2 47.4 
12.07 3.2 47.0 
13.59 2.8 51. 1 
12.78 3.6 42.6 
12.67 4.2 42.5 
10.16 3.8 46.9 
14.37 3.4 43.3 
16.45 4.9 41.8 
15.61 2.3 52.2 
12.61 3.0 35.1 
11.42 4.7 29.6 

5.04 3.0 59.0 
5.25 3.3 59.9 
6.91 3. 1 61.4 
9.31 2. 1 64.5 
8.86 2.4 64.2 
5.59 1. 9 57.3 
5.32 2.7 62.0 

APRIL 26 1985 



GIANT FOREST, SEQUOIA NP, SUMMER 1985. 

STACKED FILTER UNIT GRAVIMETRIC MASS 
LIPM SOOT CARBON CONCENTRATIONS. 

AND 

SAMPLE 
START 
DATE 

SOOT C 
LIPM ** ug/mA3 

SFU MASS 
FINE 

ug/mA3 

SFU MASS 
COURSE 
ug/mA3 

SOOT C/ 
FINE MASS 

% 

FINE/ 
TOTAL MASS 

% 

10-Sep 
11-Sep 
12-Sep 
13-Sep 
14-Sep 
15-Sep 
16-Sep 
17-Sep 
18-Sep 
19-Sep 
20-Sep 
21-Sep 
22-Sep 
23-Sep 
24-Sep 
25-:-Sep 
26-Sep 
27-Sep 
28-Sep 
29-Sep 
30-Sep 
01-0ct 
02-0ct 
03-0ct 
04-0ct 
05-0ct 
06-0ct 
07-0ct 

AVERAGE 
STD DEV 
COUNT 

.. 
Updated April 

0.22 
0.62 
0.53 

0.46 
0.29 
0.43 
0.31 
0.16 
0.21 
0.51 
0.45 
0.40 
0.29 
0.37 
0.43 
0.36 
0.29 
0.30 
0.28 
0,31 
0.29 
0.49 
0.20 
0.22 
0.39 
0.16 
0.15 

0.36 
0.12 

110 

26 1986. 

8.48 
17.45 
10.30 

23.58 
12.55 

9.41 
5.87 
7.02 
8.22 

12.68 
15.68 
9.20 
7. 74 

11..05 
11.93 
11. 83 

7, 53 
11.49 
12.48 
8.73 
7.09 
7.25 

17.12 
17.59 
19.88 
14.13 
11.54 

12.45 
3.62 

110 

5.11 
9.68 
5.45 

12.69 
9.48. 
8.80 
8.77 
8.05 
6.77 
8.43 
9.12 
6.61 
6.49 
9.95 

11 .. 52· 
11:41 

7.67 
8.37 

10.91 
6.34 
6.95 
6.08 
5.44 
7.43 
3.99 
9.89 
3.59 

12.29 
4.27 

110 

2.6 62.4 
3.5 64.3 
5.1 65.4 

2.0 65.0 
2.3 57.0 
4.6 51.7 
5.2 40.1 
2.3 46.6 
2.5 54.8 
4.1 60.1 
2.9 63.2 
4.3 58.2 
3~8 54.4 
3.3 52.6 
3.6 50.9 
3.0 50.9 
3.8 49.6 
2.6 57.9 
2.3 53.4 
3.6 57.9 
4.1 50.5 
6.7 54.4 
1.1 75.9 
1.2 70.3 
2.0 83.3 
1.1 58.8 
1.3 76.3 

3.0 50.9 
0.9 9.0 
110 110 
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,: .:... 

s1guo1, IP !CID DIPOSITIOI PROJICT 
P!RTICULATI ILIIIITAL COICIITRATIOIS 

SITI: GIAIT FOREST {LOIIR lAIIABI 
SAIPLIR: STAC(ID FILTIR UIIT, FIii STAGlj 0.1 - Z.5 l ■ad 

DATE Sodi111 ~ Al Si [t
18-JIID ID 11D 11D IID IID 11D 
19-Jun 11D 11D11D IID 11D IID
ZO-Jun 11D 11D 11D 11D IID lfD 
Zl-Ju11 11D IID 11D 11D 11D 11D 
ZZ-JIID 11D 11D 11D IID 11D 11D 
Z3-JIID IID 11D 11D 11D 11D !D 
Z4-Jun 11D 11D 11D 11D 11D 11D 
ZS-Jun 254. 0 +/- ZT. 0 DL 3.6 141.5 +/- 15.6 Z93.5 +/- Z9.9 DL Z.6 645.9 +/- 65.4 
U-Jun l&T.O +/- 19.0 DL 3.3 159.0 +/- 16.6 353.8 +/- 35.8 DL ?.5 Z90.8 +/- Z9.6
ZT-Jun 98.0 +/- 13.0 DL 3.T 150.5 +/- 1T .1 %64.5 +/- ZT .3 DL %. 9 311 .8 +/- lZ. 0 
ZS-Jun 109.0 t/- 16.0 DL 3.8 199.9 t/- ZL5 3%3.8 +/- 33.0 DL Z.9 465.3 +/- n.z
%9-Jun 146.0 t/- 18.D DL 3.6 l8C.T +/- 19.9 3%T.6 +/- 33.3 DL Z.T 431.6 +/- 43.9 
30-Jun 105.0 +/- 14.0 DL 3.% 131.T +/- 14.T ZZ6.T +/- %3.3 DL 1.4 369.7 +/- 37.6
DI-Jul 9T.O +/- 13.0 DL 3.7 106.Z +/- 11.3 %60.8 +/- %6.5 DL %. 9 39%.6 +/- .o.o 
OZ-Jul DL 6. 4 DL 3.6 1%0.9 +/- 1%.T 373.9+/-3T.T DL Z. T 414.3 +/- 48.0
03-Jul DL 6.0 73.8 +/- 10.4 103.0 +/- II.I 30:.3 +/- Z0.5 DL Z. 4 48Z.T +/- 48.8
04-Jul 9%.C +/- 13.6 DL 4.3 lZZ.6 +/- 13.0 316.3 +/- 3Z.l DL 3. 4 398.0 +/- 40.8
05-Jul DL 6.7 18.8 +/- 11.9 65.6 t/- 7. 9 198.5 t/- zo.z DL %.9 45%.4 t/- 45.8
06-Jul 106,0 +/- 15.0 DL 3.7 139.1 t/- 14.4 344,1 +/- 34.T DL %. T 58Z.Z +/- 59.0
O?-J11l 90.0 +/- U.3 DL 3.4 110.0 +/- u.o ZT9 .6 t/- U .3 DL Z.5 456.8 +/- 46.4
08-Jlll T9.0 t/- 1%.Z DL 4.0 '91,D +/- 9.9 %51.9 t/- %5.6 D.L 3.% 464.Z t/- 47.3

009-~lll .DL T.1 DL LO 120~1 +/- 1%.T 3 3 8 • 3 t, _.34. Z DL 3.Z 4U.Z +/- H.4 
. 10-J·ul .DL T.5 1ZS .1 +/- 16.-1 155;z +/- u.s 48T .ft/- 4!.0 DL 3. I 6ZS.T +/-. 63.5
11-Jul l!LO +/- 16.0 DL 3'. 9 151.9 t/- 16.Z 411.Z t/- 41.4 DL Z.9 580.6 +/- 59.0
IZ-Jul DL T.Z DL 4.0 1%5.6 t/- 13.3 341,T +/- 34.5 DL 3.Z 506.4 +/- 51.Y
13-Jul 99.0 +/- 13.5 DL 3.1 1%4.1 t-/- 13.4 309.9 +/- 31.3 DL Z.9 499.5 +/- 50.7
1~-Jul 1C4.C t/- 14.T DL 4.4 118.6 +/- 13.6 %49.5 t/- ZS.T DL 3.5 48%.5 +/- 49.3
15-Jul 104.0 +/- 14.9 DL 3.6 ITZ.6 t/- 18.5 335.1 t/- 33.9 DL Z.5 696.8 +/- 70.5
16-Jll l 158.0 +/- 19.Z DL 4.4 151.8 +/- 16.5 394.8 +/- 39.9 DL 3,4 691.8 t/- TO.!
17-Jul Z16.0 +/- ZS.4 DL 5.4 163.1 t/- 11.3 45Z.T +/- 45.8 DL 4.1 lOCT.8 +/-lOZ.C
18-Jul 144 .o +/- 19 .4 DL 4.8 165.8 t/- IT .9 4%3 •5 + / - 4% •8 DL 3.6 805.9 +/- 81.£
19-Jul DL 10.1 DL 5.9 H.O +/- 9,3 Z4Z,9 +/- Z5.0 DL 4.9 Tl?.5 t/- 73.0
ZD-Jlll DL 8.0 DL 4.Z 151.8 +/- 16.3 lT8.0 +/- 38.Z DL 3.? HZ.Z +/- 15.3
Zl-Jul DL 1.Z. DL 3.9 83.6 +/- 9.6 %44.4 +/- %4.8 DL 3.0 614.Z t/- 6Z.1
H-Jal 90.0 ♦/- 13.6 DL 4.3 90.0 +/- 10.8 %53.0 +/- Z5.T DL 3.4 610.8 +/- 6Z.O
%3-Jul 96.0 +/- Z3.9 DL 10.0 116.0 ♦/- 14.9 ZTJ.5 +/- %9.I DL 8.4 T99.8 +/- 8Z.O
24-Jul 80.0 +/- 14.3 DL 5.0 76.I +/- 9. 4 Z05.Z t/- Zl.Z DL 3.9 581.8 +/- 59.1
%5-Jul 50:.0 +I- 13.3 DL 4.Z 65.1 +/- 8.Z 131.6 +/- 13.9 DL 3.1 486.Z +/- 45.3
%6-Jul 135.0 t/- IT.% DL 4.5 130.Z +/- 14.Z ?84.1 +/- %9.0 DL 3.5 Tll.T +/- TZ.Z
%?-Ju 1 101.0 ♦/- 14.4 DL 4.3 &3.9 +/- 9.8 UT.6 t/- ZZ.3 DL 3.3 500.8 +/- 50.9
ZB-Jul az.o +/- 13.1 DL 4.Z 94.T +/- 11.1 %51.0 +/- %5.6 DL 3.3 604. T +/- 61. 3
Z9-Jul 135.0 +/- IT.Z DL 4.5 84. T t /- 9.3 %41.6 t/- %4.6 DL 3.T 431.1 +/- 43.9
30-Jlll 111.0 +/- Z0.8 DL 3.9 137.9 +/- 16.0 19Z.4 +/- Z0.3 DL Z.8 643.T +/- 65.C
31-J ll l 60.0 +/- IZ.4 DL 3.T lOT .9 +/- IZ.4 112.6 +/- 18.0 DL Z.T 51%.4 ♦/- 51.9
01-Aug 48.0 t/- IZ.5 DL 3.9 105.1 +/- 11.3 215.9 +/- ZZ.1 DL Z.8 590.3 +/- 59.8
OZ-Aug 101.6 +/- 18.3 DL 4.4 106.0 +/- 11.8 Z46.9 ♦/- %5.Z DL 3.Z 5TZ.l +/- 58.4
03-Aug 105.3 +/- 18.Z DL 4. 5 135 .0 +/- 14 .9 303.8 +/- 30.8 DL 3.3 589.9 f/- 60.!
04-Aut 135.8 +/- 19.0 DL LS 131.Z +/- 14.6 331.8 +/- l3.6 DL 3.3 669.1 +/- 68.Z
Kle1enta.I concentra.tions in ng/1 1 • 

1 +/- 1 indicates 8tandard Deviation - counting statistics only.
'ND' indicates Kissing Data - no sa ■ ple. 'DL' indicates ,alue below gi,en Detection Li ■ it. 
GIANT FOREST: SFU FINE PACE 1 
03/06/86 



SIQUOIA IP !CID DIPOSITIOI PiOJICT 
P1lTICUL1TI ILIIIIIT1L COICIITi1TIOIS 

SIT!: Gl!IT fOi!ST (LOili IAIIAB} 
SAIIPL!i: STACIID fILTli UIIT 1 FIil ST1GI: D.1 - Z.5 1 ■ ad 

DATE Sod in !1 11 Si ~t 
05-Aug 1%0.Z t/- lT.9 DL 4.4 1%0.l +/- 13.3 ZTS.9 +/- %8.0 DL 3.Z 49&.6 +/- 51 
06-A~g 195.1 +/- 13.5 DL 4,5 16L4 +/- IT .6 316.1 +/- 38.1 DL 3.1 HS.& +/- 4l 
OT-Aug %09.9 +/- 25.! DL 4.5 114.4 +/- 19.I 3'5.5 +/- 3T.O DL 3.1 595.1 +/- 6( 
08-Aug 215.5 +/- 24.8 DL 4.5 JTT.Z +/- 19.1 395,% +/- 39.9 DL 3.Z 419.4 +/- 4! 
09-Aug %00.1 +/- 24.6 DL 4,T 183.5 +/- 19.T 41%. 1 +/- 41.6 DL 3.3 496,6 +/- 51 
10-!ug 190.5 +/- %3.T DL 4.5 186.0 +/- 19.T 454.4 +/- 45.a DL 3.Z 5%9.1 +/- s: 
11-Aug ZO&., +/- 14.Z l().. 4.5 1'1 .1 +/- 18.5 281.T +/- ZB.9 DL 3.3 580.1 +/- 5; 
11-Aug %33.3 +/- ZT.Z DL 4.S 158.Z +/- IT .z 351.3 +/- 35.6 DL 3.Z Tl l • 3 +I - 1..: 
13-Aug %84.5 +/- ll.3 DL 3.0 lU. T +/- 18.1 315.3 t/- 3%.9 DL Z.l 8ZL9 +/-=-t: 
14-Aug 3%1.8 +/- 3,.3 DL 5.0 158.7 +/- 18.0 313.3 +/- 32.Z DL 5.3 8Z5.1 +/- S, 
15-Aug 311.E +/- 34.9 DL 5.1 ZIO.% +/- zz.a 3H.5 t/- 40.Z DL 5.3 800.4 +/- 8 
16-Aug 18?.0 +/- ZZ.T DL 4,4 155.i +/- 16.8 35T.6 +/- 36.1 DL 3.1 815.T +/- 8: 
11-Aug JOT.I+/- 15.0 DL (.Z 93.3 +/- 10.4 Zl0.5 t/- Zl.4 DL 3.1 511.T +/- 5: 
18-Aug 14%.6 +/- 19.6 DL 5.T TS.& t/- 10.0 16%.5 +/- 11.5 DL 4. l TH .8 +/- i! 
19-!ug 91.0 +/- 15.0 DL 4.% TT .3 +/- 8.9 160.0 +/- 16.S DL 3. I 606.E +/- t 
%0-Aug 99.0 +/- 18.5 DL T.1 uz.z +/- 19.4 184.1 +/- Z0.4 DL 5.3 50J. 9 +/- 5_ 
Zl-hg BD 11D 11D IID 11D l!ih 
%%-Aui 141.0 +/- 19.0 DL 3.0 HT .8 +/- 16.0 308.6 t/- ll.3 DL 3.Z 1%3.5 +/- 1: 
%3-Au& 145.T +/- 19.5 DL 4.5 151.8 +/- 16.3 3%6.] t/- 33.0 DL 3. Z 591.6 +/- 6 
Z4-Aug 110.1 +/- 16.Z DL 3.0 118.0 t/- IZ. T Z3Z.8 +/- %3.6 DL Z.Z 438.5 t/- 4 
ZS-Aug 1%6.Z +/- lT.6 DL 3.0 134.5 +/- 14.6 313.T +/- ll.T DL Z.1 STC.1 +/- 5 
%6-Aug lZl~T +/- IT.I DL 4.3 1%1.9 +/- 14.0 301.1 +/- 31.1 DL l.Z 42%.4 +/- 4 
%7-Aug - DL 8.Z DL 4.5 1%4.1 +/- 13.5 34i.8 +/- 34,S DL 3.3 455-.l +/- 4 
ZS-Aug Sl~Z +/- 14.4 DL Z.9 111.Z +/- 11.9 ZSZ.3 +/- Z5.5. DL Z. l 3%9.3 +/- Z 
%9-Aug 184.3 +/- %3.9 DL 4.5 1%6.0 +/- 13.T 34%.9 +/- 34.6 DL 3.3 nz.z +/- ~ 
3C-Aug 139.l +/- 18,9 DL 3,1 163.3 t/- IT .z 394.5 t/- 39.T DL 3.3 5%8.1 +/- 5 
31-Aug DL 8.1 DL 4.4 165.9 +/- 11.T 381.4 +/- 38.4 DL 3. Z 501 .z t/- 5 
01-Sep 116.5 +/- 15.4 DL Z.9 138.1 +/- 14. 1 184.4 +/- U.8 llL 3. Z ZT0.9 +/- t 
CZ-Sep 8S.4 +/- 1%.8 DL Z.8 95.I 'I/- lC.1 ?!6.5 +/- Zl.9 DL LI ZOLJ +/- Z 
03-Sep Zl.O +/- 9.1 DL Z.T 30.0 +/- 4.Z 57.0 +/- 6.4 DL LI Z88,0 +/- Z 
04-Sep %6.3 +/- 9.0 DL Z.T Zl.Z +/- 3.6 43.6 +/- 5.1 DL 2.1 358.0 +/- j 
05-Sep 104.6 +/- 14.9 DL 4.3 66.5 +/- 9.3 81.6 +/- 9.5 DL 3. Z 5%9.8 +/- ; 
06-Sep 8T.1 +/- 14.3 DL 4.4 69.1 +/- 8.9 1%9.9 +/- 13.9 DL 3.Z 61L4 t/- S 

. 07-Sep 69.Z t/- 13.S DL 4.5 56.8 +/- T.I 154.0 +/- 15 .9 DL 3.3 138.0 +/- 1 
08-Sep Z6.8 +/- 10.T DL Z.8 Z&.8 +/- 3.8 T3.l +/- LT DL ?. 1 533.T +/- 5 
OS-Sep 40.1 +/- 11.S DL 4.Z Z4 .0 +/- 4.3 46.9 +/- 5.8 DL 3.Z 06.5 +/- ~ 
10-Sep . ZZ.8 +/- 10.T DL Z.T 17 .8 +/- l.O 46.T +/- 5.4 DL ?. 1 4ZL8 +/- 4 
II-Sep Tl.I +/- 14.6 DL 4.4 19.9 t/- 10.0 1%9. 6 +/- l 4. I DL 3.% 6ZZ.! ~,- 6 
12-Sep %8.0 +/- 11.4 DL 1.8 lT.% +/- 5.0 69.Z +/- T.T DL 2.1 410.0 +/- ~ 
13-Sep IID 11D 11D IID KD l!D 
14-Sep T0.9 +/- lT.l DL S.T 95.( +/- 10.8 ZIT .9 +/- ZZ.l DL ?.8 119.5 ½/- 7 
15-Sep 6T.1 +/- lZ.T DL Z,9 13,1 +/- 8.T 131.0 +/- 13.8 DL Z.1 694.9 +/- 1 
16-Sep 67.1 +/- 13.3 DL 4.Z 56.l +/- 6.9 11%.6 +/- 1%..0 DL 3.2 37!. 0 +/- 3 
17-Sep 59.T +/- 11.0 DL Z.8 5T ,0 +/- 6.4 109.1 +/- 11.3 DL Z.l Z63.8 +/- Z 
18-Sep 41.l +/- 11.0 DL 4.1 15.Z +/- 4.3 54.6 +/- 6.S DL 3,Z ZST.8 +/- Z 
19-Sep 46.Z +/- 11.6 DL Z.8 43.9 +/- 5.9 11.1 +/- 8.T DL Z.Z. 505.8 ;/- 5 
%0-Sep 63,1 +/- 14.T DL 5.6 6Z.3 +/- 1.9 17Z. 4 +/- 18. I DL 5.Z 48&.Z +/- 5 
Zl-Sep 71.6 +/- 16.0 DL 4.4 81.T +/- ID.I 195.8 +/- zo.z DL 3.3 568.5 +/- S 
Ele1ent1l concentr1tions in ng/1 1 • 1 +/- 1 indicates Standard Deviation - counting statistics only. 
'IID' intlic1tes Kissing D1t1 - no s11ple. 1 DL 1 indic1les ,alue below gi,en Deteclion Li ■ it. 
GIANT FOREST: SFU FINE PAGE Z 
0:i/06/86 



SEQUOIA IP ACID DEPOSITIOI PR.OJICT 
PARTICULATI ELIBEITAL COICIITRATIOIS 

SITI: CIAIT FOREST (LOiii lAIIAB} 
SABPLEl: STACllD FIL11l UIIT, FIii STAGE; 0.1 - Z.5 111d 

DATI Sodi111 • ~ ti Si t s 
?%-Sep '9.8 +/- 13.S DL %.9 83.4 +/- 9.) %08.8 +/- Zl.Z DL %.I 461.6 +/- H.Z 
t3-Sep 6T .5 +/- 13.S DL 4.3 TB.3 ♦/- 8.T 194.0 +/- 19. T DL %.% 391.1 +/- 40.0 
14-Sep 90.S +/- 15.8 DL 4.5 113.T +/- 13.4 311.8 +/- 31.5 DL 3.3 5%6.J +/- 53.4 
ZS-Sep 110.3 +/- lT.5 DL 4.5 153.5 +/- 16.5 388.T +/- 39.3 DL 3.3 603.3 +/- 61.6 
%6-Sep 58.6 +/- 13,9 DL 4.5 88,Z +/- 10.0 HT.I +/- ZS.I DL 3.3 550.5 +/- 55.6 
ZT-Sep %3.1 ♦/- 9.9 DL 4.Z 48.4 +/- 5.8 140.6 +/- 14.5 DL 3. I 383.0 +/- 39.Z 
%8-Sep 51.I +/- 10.9 DL 3.0 51.9 +/- 6.Z 1%9.9 +/- 13.3 D~ %.% 593.9 +/- 60.l 
%9-Sep 50, T t/- 11.Z DL 4. 4 69.0 +/- 8.3 ZOS.5 +/- Zl.3 DL 3.Z 839.5 +/- 84.9 
30-Sep 9%, T +/- 14.5 DL 5.8 50.5 +/- T.D 15T.4 +/- 1&.5 DL 4. J 608.5 +/- 6Z.l 
01-0ct 14.4 +/- 1%.T DL 4.3 15.% +/- 9,Z UZ.8 +/- ZZ. T DL 3,Z 54%.3 t/- 5S. C 
OZ-Oct 14. I +/- 13.4 DL 4.4 T9.8 +/- 9.Z 184.4 +/- 19. I DL 4.3 461.Z +/- 46. 5 
03-0ct 60.9 +/- It.I DL 4.1 53.6 +/- 6.4 146.1 +/- 15.Z DL 4.1 Z3S.T t/- H.7 
04-0ct 40.1 +/- 11,5 DL 4.% 59.3 +/- 6.8 168.Z +/- 11.3 DL 3.Z Z64. 1 +/- Z1 .: 
05-0ct 118.3 ♦/- 16.5 DL 4.6 136.8 +/- JS.I 4%8.8 +/- 43.3 DL 4.5 56&.5 ♦/- 57.8 
06-0ct 61.0 +/- 10.8 DL 4.Z T3.Z +/- 8.5 Z08.I ♦/- ZJ.3 DL 3.Z 301.T +/- 31.~ 
OT-Oct U.9 +/- 8.9 DL 4.Z 13.6 +/- 3.0 54.6 ♦/- i.Z DL 3.Z Z89.9 +/- Z9.7 
==Count==============--======================================================================·============== 

9Z 103 1D3 103 
== Averaie =================================================================================================== 

110.1 109.5 %53.4· 534.6 
:: Kin::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.::: 

Zl.0 13".6 43.6 11l4.3 
-~- Kax ===============-======···================ ·===~====· ====~=- ===· ============= ·===~=== ·=====· ==== ·======·=-

3ZT.8 ZI0.Z 48T .4 1001.8 

Rle1ental concentrations in ng/1 1 • '+/-' indicates Standard Deviation - counting statistics onl7. 
'KD' indicates Kissing Data - no sa1ple. 'DL' indicates ,aloe below given Detection Li1it. 
GIANT F02RST: SFU FINI! PACI! 3 

03 /06 /86 



s1guor, IP ACID DIPOSITIOI PiOJICT: SUl!llli 1985 
PliTICULATI ILIIIIITAL COICIITi!TIOIS 

SITI: CIAIT FORIST (LOiii lAIIABI 
SllIPLli: STACIID FILTER UIIT 1 FIii STlGlj 0.1 - 1.5 11ad 

... 
DAU n I Ca Ti y Cr 
18-Jun IID ID If l!:D !D ID 
19-Jun ID IID !D ID !D 11D 
10-Jun ID !D !ID ID 11D !D 
%1-Jun !ID !ID !ID 11D !D !D 
2%-Jun !D !D 11D !Ill IID !ID 
%3-Jun !ID ID 11D 11D 11D 11D 
%4-Jun 11D !D !D !ID 11D ID 
%5-Ju 
%6-Jun 
11-Jun 
t8°J11n 
%9-Jun 
30-Jun 
01-Jul 
02-Jul 

DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 

%.1 
Z.O 
Z.4 
t.3 
1.Z 
t.D 
1.3 
%.Z 

154.1 
193.0 
185.6 
101.9 
11%.8 
10%.T 
T9.4 

143 .3 

+/- 15 .6 
+/- 19,4 
+/- 11. T 
+/- 10.9 
+/- Zl .4 
+/- 10.4 
+/- 8.1 
+/- 14.5 

43.3 +/- 5.1 
78.1 +/- 8.5 
67.6 ♦/- T.5 
64.8 +/- T.4 
60.1 +/- T.D 
40.5 +/- 4.5 
37,8 +/- 4. 1 
48.1 +/- 5.4 

4.3 +/- 0.9 
L3 +/- D.S 
LZ +/- 1.0 
4.1 +/- 0.9 
5.1 +/- 1.0 
3,4 +/- 0.8 
3.1 +/- 0.9 
5.% +/- 1.0 

LO 

DL 0.9 
DL 0.9 
DL 1.0 

+/- 0.5 
DL 0.9 
DL 0.9 
DL 1.0 
DL 1.0 

DL 
DL 
DL 
DL 
llL 
DL 
DL 
DL 

1.0 
0,9 
1, 1 
1.1 
1.0 
0.9 
1,1 
l. 0 

03-Ju.l DL 1.9 143.6 +/- 14.5 4%..5 +/- 4.9 (.3 +/- 0.8 DL 0.8 DL 0.9 
04-Jul 
05-Jul 

DL 
DL 

Z.8 
Z. 4 

119.3 
119.9 

+/- 11.1 
+/- 11..Z 

51.1 
36.T 

+/- 6.3 
+/- 5.Z 

4.1 +/- 1.1 
1,6 +/- 0.9 

DL 
DL 

l.Z 
1.0 

DL 
DL 

1. 4 
Ll 

06-Jul 
OT-Jul 
OB-Jul 
09-Jul 
10-Jul 
11-Jul 
lZ-Jul 
13-Jul 
14-Jul 
15-Jul 
16-Jul 

DL 
DL 
DL 
DL 

. DL 
DL 
DL 
DL 
DL 
DL 
DL 

z.z 
Z.1 
Z.6 
%.6 
?.4 
Zo4 
Z.6 
1.4 
%. 9 
LO 
Z.T 

194. T +/- 19 .6 
· 1%3. Z + / - l 1. 510, .9 +/- I 1.% 
100.8 +/- 10.3 
19 0 • Z +1- 19 • Z 
U5.Z +/- ZZ.1 
161.4 +/- 16.4 
149.0 +/- 15.1 
147 .Z +/- 15.0 
Z15 .9 +/- Zl. 7 
l&Z.4 +/- 16.5 

46.4 +/- 5.1 
41.5 +/- 4.8 
40.l +/- 4.5 
4C .z +/- 4.5 
61, 1 +/- 6.9 
41,1 +/- e.o 
4Z.Z +/- 5.1 
44. 7 +/- 5.Z 
34.8 +/- 4.4 
5Z.9 +/- 6.4 
41 o3 +{- 5,5 

5.1 +/- 1.0 
3.T +/- 0.8 
%.8 +/- 1.0 
4.1 +/- I.I 
?.f +/- l.Z 
6.9 +/- 1.Z 
4.4 +/- 1.1 
3o7 +/- 0.9 
3.3 +/- 1.1 
5.0 +/- 0.9 
5.0 +!- Ll 

1.3 +/- 0.6 
DL 0.9 
DL 1.1 
DL 1.Z 
DL I. 1 
DL 1. 1 
DL 1.Z 
DL 1.1 
DL 1. 3· 

z.o +/- 0.7 
DL 1.2 

DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 

1.0 
1.0 
1. 3 
l. 3 
l.Z 
1.1 
1. 3 
L 1 
l. 4 
0.9 
1,3 

17-Jul 
18-Jul 
19-Jul 
ZO-Jul 
ZI-Jlll 
?%-Jul 
Z3-Jul 
%4-Jul 
ZS-Jul 
%6-Jul 
%?-Jul 
%8-J11l 
29-Jul 
30-Jul 
31-Jul 
01-Aug 
01-Aug 
03-Aug 
04-Aug 

DL L5 
DL Z.9 
DL 4,1 
DL %.S 
DL Z.4 
DL Z. T 

9.4 +/- 6.T 
DL 3.% 
DL Z.5 
DL Z.8 
DL Z.8 
DL Z.6 
DL 3,1 
DL Z.3 
DL z.z 

60.9 +/- T.4 
DL 3, 1 

4.1+/-1..3 
DL 3.Z 

%36.8 +/- %3.9 
?30.0 +/- Z3.Z 
161.9 +/- 16.6 
Z39.5 +i- 14.1 
148.8 +/- l5ol 
lZS.5 +/- 11.8 
350.1 +/- 35.7 
163.1 +/- 16 .6 
137 .5 +/- 14.0 
105.1 +/- %0.7 
154.5 +/- 15. 7 
109.5 +/- 11.% 
71,4 +/- T.6 
TS.I +/- Sol 

104. 7 +/- 10. T 
115.5 +!- 11.T 
106.8 +/- 11.0 
lH.1 +/- 14.6 
169. I +/- 11.Z 

55o5 +/- 6,9 
55,8 +/- 6.8 
ZL6+/-3.T 
40.8 +/- 5. T 
Zl.8 +/- 3.3 
Z&.4 +/- 3.5 
36. 9 +/- T.5 
30.8 +/- 5o5 
Zl.8 +/- 3.% 
u.o +/- 5.4 
U.6+/-3.9 
30.6 +/- 3.T 
Z3. T +/- L 9 
30.6 +/- 3,4 
15.1 +/- 3,1 
Z3.l +/- 3.1 
Z8,5 +/- 3.5 
34.Z +/- 4.3 
40.4 +/- 5.0 

4.Z +/- 1.3 
4.9 +/- 1.3 
1.9 +/- 1.4 
5.T +/- 1.1 
3.7 +/- 1.0 
Z.4 +/- 1.1 
3.8 +/- Z.6 
%.4 +/- 1.3 

DL 1.1 
3.1 +/- 1.1 
3.1 +/- 1.1 
3.% +/- 1.1 
%,6 +/- 1.% 
1.9 +/- 0.9 
LT +/- 0.9 
2.4 +/- 0.8 
1.7 +/- 1.1 
4.4 +/- 1.3 
3.6 +/- I .z 

DL Lt 
DL LZ 
DL 1. 9 
DL 1.0 
DL 1.0 
DL 1. 3 
DL 3.Z 
DL 1.4 

1. 3 +/- 0.5 
DL 1. Z 
DL 1.3 
DL 1.1 
DL I. 4 
DL 1.0 
DL 0.9 

1.3 +/- 0.7 
DL 1.0 
DL 1.0 
DL 1.0 

l.1 

DL 
DL 
DL 
DL 
DL 
DL 
llL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 
DL 

+!-
DL 

1.6 
1. 3 
Z.O 
1.1 
1.1 
1. 4 
3.5 
1. 5 
1.Z 
1. 3 
1. 3 
1.Z 
1. 5 
1.D 
1.0 
1.0 
LO 
1. 0 
!. 0 

Kleaental concentrations in ng/1 1 • '+/-' indicates Standard Deviation - counting statistics only. 
'RD' indicates Wissing Data - no sa ■ ple. 'DL' indicates value below given Detection Li ■ it. 
GIAMT FOREST: SFU FIKE PAGE 1 

03/06/&& 



SIQUOIA WP ACID DIPOSITIOI PROJICT: SUll!IR 1985 
PARTICULATI ILl!IITAL COICIWTi!TIOIS 

SITE: GIAWT FORIST [LOiii IAIIABI 
SA!PLIR: STACIID FILTIR UIIT 1 FIWI ST!Glj D.1 - Z.5 a■ ad 

...
DUI ~ Ca.!. Ti ! ~ 
05-Aug DL 1. 1 1%%.8 +/- lLS 33.9 t/- 4.0 3.5 ♦/- 0.9 DL 1.0 DL 1.0 
06-Aug DL l.Z 116.6 +/- IT .9 sz.o +/- 5.6 4.8 ♦/- 1.3 DL 1. 0 DL I. 0 
OT-Alig DL ?. 1 158.3 +/- 16.D 48.5 +/- 5 .6 5.6 +/.:. 1.1 DL 1.0 DL 1.0 
08-Au& DL 3.% 148.9 +/- 15.1 5%.8 t/- -5.9 6.4 +/- 1.z DL 1.0 DL· 1. 0 
09-Aug DL 1.Z 361. l +/- 36 .3 65.4 ♦/- 8.8 6.3 ♦/- 1.1 DL 1.0 DL 1.0 
10-Aug DL 1. I ITT .9 +/- 18.D 55.4 ♦/- 6 .3 T .3 +/- 1.Z DL 1.0 DL 1. 0 
11-h.g DL Ll 195.4 +/- 19. T H.1 +/- 5.5 3.8 t/- 1.Z DL 1.0 DL 1.0 
12-Aug DL Z.1 101 .4 +/- 10.4 53.3 +/- 5.? s.s +/- 1.1 DL 1. 0 DL i.O 
13-Aug DL Z. 1 156.Z +/- 15.8 44.1 +/- 5.Z 4,5 +/- C.9 1.5 +/- 0.5 DL 1. 0 
14-Aug DL 4.1 ISS.6 +/- 16.0 44.5 +/- 5 .5 3.1 t/- LT DL LO DL Z.O 
15-AUC DL 4.Z 181.Z +/· 18.5 53.8 ♦/- 6.4 5.4 +/- I.T DL Z.0 DL Z.O 
16-hg DL Z.O 9%. T +/- 9.5 38.l +/- 4.Z 4.0 +/- 1.0 1.z +/- o.5 - DL 1. 0 
1T-Aug DL Z.O 119 .5 +/- lZ.1 %4.T ♦/- 3.% Z.3 +/- 0.9 DL 1, 0 DL 1.0 
18-Aug 6.8 +/- 3.3 13%.Z +/- 13.6 ZS.6 ♦/- 3.6 1.4 ♦/- 1.3 DL 1.9 1.3 +/- 1.3 
19-Aut: DL LO 1%%.Z +/- lt.4 19.T +/- Z.9 1.0 +/- 0.8 DL 1.0 DL 1. 0 
ZO-Aug DL 4.Z 151.4 +/- 15.7 34.4 +/- 4.6 DL L 1 DL Z.O DL Z.O 
ZI-Aug IID 11D DL11D 11D 1.0 
ZZ-Au.g DL Z.1 111.1 +/- 11.9 35.8 ♦/- 4. 6 4.1 +/- 0.9 1.5 +/- 0.~ DL 1. 0 
%3-Aug DL z. l 1T4 .-o +/- 1T .6 41.3 +/-.5.6 4.3 +/- 0.9 DL 1. 0 DL 1.1 
H-Aug DL Z.Z 156.T +/- 15.8 34.5 ♦/- 4.4 5.6 +/- 0.9 DL 1,1 DL 1.0 
ZS~Auc DL Z. l 216.4 ♦/- Zl.8 43.6 t/-.J.6 4.1 +/- 0.9 DL LO DL 1. 0 
?&-.Aug DL 3,1 1%5.6 +}- 1%.8 36.5. +/- L3 LS +/- l.Z DL 1.0 DL 1. 0 
Z7-Aug DL zj .. ZZ6.4 ·+/- ZZ.8 44.0 +/:. 5.8 5.5 ♦/- 1.1 DL 1.0 ·DL 1.0 
%8-Aug DL Z,l 13%.Z +/- 13.4 31.4 ♦/- 4.0 3.4 +/- 0.8 DL 1.0 DL 1. 0 
%9-Aug DL Z.1 161.Z +/- 16,4 41.3 +/- 5.0 4.3 +/- 1.0 DL 1.0 DL 1,0 
30-Aug DL Z.Z Zl0.7 +/- ZLZ 54.2 +/- 6.5 5.6 ♦/- 1.0 DL 1.0 DL 1, 0 
31-Aug DL Z. 1 197.4 +/- 19.9 H.5 +/- 5.7 4.4 +/- 1.0 1.1 +/- 0.5 DL 1. C 
01-Sep DL Z.l 105.7 +/- 10.8 3Z.5 +/- 3.8 5.0 +/- 1.1 DL I. 0 DL 1. 0 
OZ-Sep DL L 1 60.Z +/- 6. 3 Z5o8 +/- Z.9 Z.9 +/- 0.9 DL 1. 0 DL l. 0 
03-Sep DL Z. 1 98.5 +/- 10.1 T.9 +/- 1.9 DL 1.0 DL 1. 0 DL 1. 0 
04-Sep DL Z. 0 51.8 ♦/- 5. 4 3.5 +/- 1.Z DL 1.0 DL 1.0 DL 1.0 
05-Sep DL Z, 1 109.4 +/- 11.Z 16.9 t/- LT DL 1.0 DL 1.0 1.1 +I- o.• 9 
06-Sep Z.9 +/- Z.5 187 .5 +/- 19.D %3.0 +/- 3,9 DL 1.0 DL 1.0 DL 1,0
01-Sep DL 3.Z 101.9 +/- 10.5 1T .8 +/- Z.6 DL 1.0 DL 1.0 DL 1. 0 
08-Sep DL Z.O Z9.Z +/- 3,Z 5.T +/- 0.9 DL 1.0 DL 1.0 DL 1. 0 
OS-Sep DL 3.1 67.6 +/- T.Z 5.9 +/- 1.6 DL 1.0 DL 1.0 DL 1. 0 
10-Sep DL Z. 1 86.0 +/- 8.8 6.1 +/- 1.T DL 1.0 DL 1.0 DL 1.0 
11-Sep DL Z. 1 Z68.4 +/- ZT.O ZT.4 +/- 5,Z DL 1. 0 DL 1. C DL 1. D 
lZ-Sep DL Z. 1 %67.9 +/- %6.9 14.Z +/- 4.6 0.8 +/- O.T DL 1.0 DL 1.0 
13-Sep IID ~11D !D 11D 11D !D 
14-Sep DL Z.8 ZZB .4 +/- %3 .0 ZT.6 +/- 4.T Z.5 +/- 1.0 DL 1.3 DL 1.3 
15-Sep DL Z.1 67.6 ♦/- 6.9 U.4 +/- 1.8 l.Z +/- O.T l.Z +/- 0,5 DL 1.0 
16-Sep DL Z.l 68.3 ♦/- T.1 tz.o +/- 1.8 1.3 ♦/- 0.9 DL 1.0 DL 1.0 
17-Sep DL 1. 1 37 .5 ♦/- 3. 9 16.0 ♦/- 1.8 1.4 +/- 0.6 DL 1.0 DL 1.0 
18-Sep DL 3.1 30.5 +/- 3. 4 4.Z +/- 1.1 DL 1.0 DL 1.0 DL 1.0 
19-Scp DL Z. I 31.8 +/- 3.5 7.T +/- I.I DL 1.1 DL 1.0 DL 1.0 
ZO-Sep DL 4. I 158,3 +/- 16.3 %6.Z +/- 4.1 Z.9 +/- 1.8 DL Z.O DL Z.O 
Zl-Sep DL 3.2 Z00.6 +/- Z0.3 22.1 ♦/- 4.0 Z.7 +/- 1.0 DL 1.0 DL 1.0 
Kle1ental concentrations in ng/11, '+/-' indicates Standard Deviation - counting statistics onl7. 
'KD' indicates "iEsing Data no sa1ple. 'DL' indicates value below given Detection Li1it.-
CIA5T FORKST: SFU FI5K PACK 2 
Ol/0&/86 



BIQUOIA IP &CID DIPOSITIOI PiOJICT: SU!Bli 1985 
PAiTICUL1TI ILIKIITAL COICIITiATIOIS 

SIT!: CIAIT FOREST (LOiii [All&BJ 
SA!PLli: ST&CIID FILTli UIIT 1 FIii ST&Clj 0,1 - %.5 aaad 

yDAT! Cl - ! Ca Ti Cr 
%2-Sep DL Z.1 97.Z +/- 9.9 %8.T +/- 3.4 2.6 +/- 0.8 DL 1.0 DL 1. 0 
Z3-Sep DL Z.l 16.9 4/- 1.9 30. l +/- 3.4 z.z +/- 0.8 DL 1.0 DL LO 
%4-Sep DL Z.Z llT,1 +/- 11.9 39.1 t/- LS 4.4 +/- 1.0 DL 1.0 DL 1.0 
ZS-Sep DL 3.Z UL D +/- %2,.3 51.S t/- 6.3 5.T +/- I.I DL 1.0 DL 1.0 
?6-Sep DL Z.Z zoz.o +/- %0.4 33,1 +/- LT Z.6 +/- 0.9 DL 1.0 DL 1.0 
ZT-Sep DL Z.1 83.3 +/- B.6 %3.5 +/- Z.9 Z. I +/- l.Z DL 1.0 DL 1.0 
ZS-Sep DL ?.Z 66.Z +/- 6 .8 U..8 +/- 1.8 Z.4 +/- 0.8 DL 1.1 DL 1.C 
Z9-Sep DL 3.Z 93.1 +/- 9.7 ZO.O +/- Z.7 Z.Z +/- I.Z DL 1.0 DL 1.0 
30-Sep DL 3.Z 17 .5 +/- 8.3 ZZ.3 +/- Z.9 3. I +/- 1.4 DL LO DL LO 
01-0ct DL ?.I 83.l +/- 8.6 %8.4 t/- 3.3 3.9 -t/- 1.0 DL I.C llL 1. 0 
0%-0ct DL 3.2 TT .I +/- 8.Z %6.4 +/- 3.Z Z.T +/- 1.Z 1.Z t/- 1.0 DL Z. 1 
03-0ct 39.Z +/- 5.3 ao.o +/- 8.3 3Z.4 +/- 3.5 1.8 +/-. I.I Z.6 t/- 1.0 DL Z.O 
04-0ct 48.Z +/- 5.6 93.6 +/- 9.6 %1.l t/- Z.! 0.8 +/- l.Z l.l +/- C.8 DL 1.0 
05-0ct DL 3.3 179. T +/-~IS- 51.6 +/- 6.6 6.1 +/- 1.5 DL 1.0 DL Z. I 
06-0ct 64. l +/- 1.1 131.T i/-~ ~ .. %1.1 +/- 3.T 3.4 i/· 1.0 DL 1.0 DL J. 0 ,.Di-Oct 83. l +/- 8.S 59,0 t/- ~ 6.Z +!- 1.5 DL 1.1 DL J. 0 DL I. 0 
==Count============================================================================================= 

9 103 103 89 13 103 

== Averag~ =========================================================================================== 
146.9 34.T 3.T 1.1 

:: Kin::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Z.9 Z9.Z ~ 3.5 0.8 1.0 0.5 
== ·Kai ::::. -.= == ==::::::::.: ==·==== ·. === ,..:: · ======= =-.==== === =. ===. · = ====== ====::. == == ·=== =========== ==·========= ~ 

BZ.I 361.1 18.I T. 4 

Ele1ental concentrations in ng/1 1 • '+/-' indicates Standard Deviation - counting statistics onlJ. 
'KD' indicates ~issin& Data - no sa1ple. 'DL' inrlicates value below given Detection Liait. 
GIAKT FO&XST: SFU FINK PACK 3 
03/Ot/8& 



s1guo1, IP !CID DIPOSITIOI PlOJICT: SU!lllll 1915 
PARTICULATI ILIIIIITlL CONCINTRATIONB 

SITI: GillT FOllST !LOiii llllABj 
SAIIPLll: STACIID FILTER UIIT 1 FIii STAGlj D,l - %.5 1 ■ 1d 

DATE 11D Fe Ii Cu Zn Br Pb 
18-J un !ID ID !ID ID !ID IID IID 
19-Juli IID IID ID IID ID ID 11D 
ZD-Ju ID ID 11D !ID IID !ID !ID 
Zl-J1111 !ID ID ID !ID ID IID !ID 
U-Jan 11D !ID IID ID ID 11D11D 
%3-Jun !ID ID IID ID ID !ID 11D 
%4-Jun !ID ID !ID !ID 110 IID !ID 
ZS-Jun 1.5 +/- 0.8 T3.6 +/- T.5 0.6 +/- 0.5 1.3 +/- 0.5 Z.5 +/- 0.6 4.3 +/- 1.0 IO. 0 +I- 2.Z 
%6-J un 1.% +/- O.T T5.Z +/- T.6 DL O.T D.T +/- 0.5 %.3 +/- 0.1 DL 0.6 4.5 +/- LB 
ZT-Jun ],4 +/- 0,9 \ 6%.9 +/- 6.5 1.0 +/- 0.6 DL o.a Z.3 +/- 0,T 3.T +/- 1.0 DL Z.Z 
ZS-Jun 1.3 +/- 0.8 T6.8 +/- T.8 1.1 +/- 0.6 DL O.T l,Z +/- 0.8 6.0 +/- l.Z T.1+/-Z.J
%9-Jun 1.6 +/- 0.9 81. T +/- 8.3 DL O.T 1.9 ♦/- 0.6 4.1 +/- 0.8 5.1 ♦/- 1.1 1. 9 +/- %.Z 

· 30-Jun DL 0.9 6%.5 t/- &.4 1.9 +/- 0.5 1.1 +/- 0.5 2.6 t/- O,T 4.9 +/- 1.2 6.8 +/- z.c 
DI-Jul DL 1.1 U.2 +/- 6.4 1.4 t/- 0.5 0.6 +/- 0.5 Z.O +/- O.T. DL O. T T.0+/-Z.7
OZ-Jul 1.5 +/- 0.8 T9 .5 ♦/- 8.1 DL O.T Z.O t/- O,T 4.3 +/- 0.8 DL O.T L6 +/- Z.O 
03-Jul 1.4 +/- 0.6 69,T +/- T. l Z.T +/- 0.6 DL 0.6 3.l +/- 0.7 Z.9 +/- 0.8 5.5 +/- 1.8 
04-Jul 1.T +/· 1.0 TS.4 +/- T.8 1.0 +/- 0.6 1.8 +/- 0.8 3.9 ♦/- 0.9 DL 0.8 10.Z +/- :.c 
OS-Jul 1.1 +/- 0.9 38.) ♦/- LO 1.6 +/- 0.6 1.1 +/- 0.6 3.4 +/- 0.8 4.9 +/- 1.Z 4.5 +/- 1.g
06-Jul 1.4 +/- 0,9 83. T_ +/- 8.5 3.1 +/· O.T DL O.T L3 +/- 0.8 DL O,T 8.S +/- Z.3 
OT-Jul 1.1 +/- 0.8 61.0 +/- 6.8 DL O.T 0.9 +/~ 0.5 Z.5 +/- 0.6- 4.4 +/- I.Z ?.T +/- Z.! 
OB-Jul 1.0 +/- 0.8 55.9 +/:. 5.8 Z.O +/- O.T DL 0.9 Z.O +/- O.T DL 0.1 8.8 +/- L5 
09-Jul 1.1 +/- 0.8 84.8 +/· _8. T 1.5 +/- O.T DL 0.9 Z.8 +/-. 0.8 DL 0.7 11.z. +/- Z,9
10.,.fol -z.z +/- 0.8 ~-14.0 +/- 11.6 Z.4 +/- O.T o.9 +/- o.6 5.6 +/- 1;0 · 6:9 +/- Z.3 10.3 +/- ~-1 
11-Jul Z.9 +/- 0.8 100 •.1 +/- 10_.z DL 0.8 1.T +/- 0.6 6.% +/- 1.0 4.6 +/- LI 10.9 +/- z.g
tz-Jul 1.4 +/- 1.0 8%.6 ♦/- 8.4 DL 0.9 Z.5 +/- 0.8 1.Z +/- 1.1 1%.0+/-3.1
13-Jul 1.7 +/- 0.8 8Z.1 +/- 8.4- 1.9 +/- 0.6 1.4 +/- 0.6 5.0 +/- 0.9 4.8 +/- 1.3, ?.6 +/- z.~ 
14-Jul J.4 +/- 1.0 &Z.4 0.6 DL 1.0 DL I. 0 3.9 +/- 1.0 5.1 ♦/- 1.3 10.9 +/- 3.2 
15-Jti.l 1.5 +/- 0.8 90.5 ♦/- 9.Z 5.3 +/- 0.8 DL 0,7 5.1 ♦/- 0.8 6.9 ♦/- 1.4 9.5 +/- Ll 
16-Jul DL 1.3 96.5 +/- 9.8 DL 0.9 1.9 +/- O.T 4.5 +/- 0.9 T.4 +/- 1.8 10.5 +/- z.g
17-Jul DL 1.6 91.0 +/- 10.0 DL l.Z DL t.Z 4.6 +/- I.I DL 1. 1 13.3 +/- !.5 
18-Jul 1.6 +/- 1.0 99.3 +/- 10.l DL 1.0 DL 0.9 l.T +/- 1.0 5.4 +/- I.( 11.5 +/- z.s 
19-Jul DL Z.O 51 .9 +/- 5.6 DL 1.4 DL l. 4 3.9 +/- l.Z DL 1.0 11.6 +/- z.g
ZO-Jul z.o +/- 0.9 8T .9 +/- 8.9 DL 0.8 1.9 +/- 0.6 6.6 +/- 1.1 5. 9 +/- 1.6 1%.5 +/- Z.9 
Zl-Jul DL I.I 55.Z +/- 5.T 1.1 +/- 0.6 DL 0.8 3.7 +/- 0.8 6.4 +/- 1.8 7.4 +/- L~ 
2'-Jul DL 1.4 56.8 +/- 5.9 DL 1.0 1.8 +/- O.T Z.6 +/- 0,8 10.9 +/- Z.T 10.9 +/- :!.C 
%3-Jul 4.7 +/- Z.7 64.4 +/- T.Z DL Z.5 DL 2.4 5,3 +/· Z.l DL Z. 4 18.1 +/- 8.1
!4-Jul 1.4 +/- 0.9. 50.5 +/- 5.3 DL I. 1 DL 1,1 5,3 +/- 1.1 6.6 +/- 1.9 8.9 +/- L~
ZS-Jul DL I.I Z9.9 +/- 3.Z DL 0.8 1.0 +/- 0.6 3.6 +/- 0.8 5.3 +/- 1.5 5.6 +/- L~
26-Jul DL I. 3 14.Z +/- T. 6 DL 1.0 1.4 +/- 0.8 4.5 +/- 0.9 DL 0.8 11.4 +/- 3.Z
Z?-Jul 1.7 +/- l. I 48.4 +/- 5. 1 DL 0,9 DL 0.9 3.3 +/- 0.8 4.1 +/- I.Z 1.1 +/- LS
Z8-Jul DL I .Z 66.3 +/- 6.8 DL 0,9 DL 0.9 Z.6 +/- 0.8 9.4 +/- 1.9 8.8 +/- z.s
%9-Jul 1.1 +/- 0.9 58.9 +/- 6. I DL 1.1 1.Z +/- 0. 7 4.Z +/- 1.0 DL 0.9 7.3 +/- Z.9
30-Jul 1.Z +/- 0.9 58.D +/- 6.0 DL 0.7 1.4 +/- 0.6 l.Z +/- 0.1 3.6 +/- 1.0 6.8 +/- 3.0
31-Jul DL I. 0 53.0 +/- 5. 5 DL O.T 1.9 +/- 0.6 5.9 +/- 1.0 4.1 +/- I.I 6.8 +/- L~
DI-Aug 1.0 +/· 0.9 60.6 +/- 6.Z Z.3 +/· 0.6 3.0 +/- 0.7 3.1 +/- 0.1 DL 0.7 1.0 ♦/- 1.8
DZ-Aug DL 1.0 60.9 +/- 6. 4 LT +/· 1.0 DL I. 0 3.7 ♦/- 1.0 5.1 ♦/- 1.5 1%.·5 +/- 3.0
03-Aug 1.4 +/- 0.8 76.4 +/- T. 9 Z.9 +/- 0.8 3.8 +/- 0.9 5.Z +/- 1.0 T.8 +/- 1.6 lZ.6 +/- 3.1
04-Aug 1.S +/- 1.Z 85.9 ♦/- 8.8 3.8 ♦/- 0.9 VIO 5.T +/- 1.0 T.9 +/- 1.8 14.T +/- 3.1 
l!le ■ ental concentrations in ng/1l, '+/-' indicates Standard Deviation - counting statistics onl7. 
I l!D I indicates Kissing Data - no sa ■ ple. 'DL' indicates ,alue below given Detection Li ■ il. 
GIAMT FOREST: SFU FIHP. PAGE 1 
03/06/86 



Sl~UOIA IP ACID DIPOSITIOI PROJICT: SU!BIR 1!85 
PARTICULlTI ILIBIITlL COICXITRATIOIS 

SITI: GIAIT FOREST {LOiii IAIIABI 
SA!PLli: STACIID FILTKi UIIT, FIii STACI; D.l - %.5 1 ■ ad 

DATE !In Fe Ii Cu in Br Pb 
05-Aug 1.3 +/- 0.9 61.4 +/- 6.9 2.4 +/- 0.6 1.C +/- O.T 8.6 +/- 1.0 T.T +/- 1.6 13.8 t/-: 
06-Aur; 3.1 +/- l.1 SZ.8 +/- 9.S Z.4 +/- D.i 1.'i ♦/- 0.7 i5.l ♦/- Z.O 5.8 +/- i .5 iS.3 +/- • 
OT-Aug 1.9 +/- 0.9 92.2 t/- 9.4 2.0 +/- o., z.o +/- 0.6 10.2 +/- 1.0 8.6 +/- 1.6 10.~ +/- : 
08-Allg 2.1 +/- 1.0 98.0 +/- 10.0 2.7 t/- 0.8 DL 1,0 5.T +/- 1.0 7.7 t/- 1.6 13.0 +/~ ; 
09-lur; Z.2 +/- 1.0 99.0 +/- 10.1 l.Z +/- 0.8 DL 1.0 4.9 ♦/- 1.0 8.0 +/- 1.8 ILi +/-; 
10-Allg 2.6 +/- 1.0 1!0.2 +/- 11.2 1.8 +/- 0,7 1.6 +/- 0.6 5.Z +/- 1.0 6.0 +/- 1.4 9.5 +/- : 
11-Aug Z.8 +/- 1.0 T6.0 +/- T.8 1.6 ff- O. T DL 1.0 4.T +/- 1.0 5.5 +/- 1.4 IC.Z +/- : 
lZ-Aur; 2.0 +/- 0.9 17 .2 +/- 8.9 3.0 +/- D.T 1.4 t/- 0.6 4.6 +/- 1.0 LO +/- 1.6 1.8 +/- ~ 
13-!ug 1.5 +/- O.T 85.3 +/- 8.T 3.9 +/- 0. T DL 1.0 4.T +/- I.O 6.Z +/- 1.Z 11.9 ❖/-,-.: 

14-Aqg Z.1 +/- 1.5 T8.0 +/- 1.1 4.6 +/- 1.3 DL 1,0 5.T +/- 1.0 1.8 +I- %.1 16.1 +/-
15-h& 2.3 +/- 1.4 105.8 +/- lC.9 3.8 +/- 1.1 DL 1.0 8.Z +/- 1.0 T.4 +/- z.o lS.T +/- , 
16-Aur; 2.0 +/- 0.8 91.5 +/- 9.3 3.% +/- D.T ].8 +/- 0.6 5.8 +/- 1.0 7.8 +/- 1.5 16.T +/~ : 
11-Aug 1.5 t/- 0.9 51.8 +/- 5.3 l.6 t/- D.6 ].8 +/- 0.6 4.0 +/- 1.0 4.8 +/- LZ 11.5 +/- ; 
18-Aut DL 1.9 36.4 +/- 4.0 3.0 +/- 1.1 DL 1.0 5.9 +/- 1.0 3.4 +/- 1.5 lZ.4 +/- ; 
19-Aug 0.0 +/- 1.0 39 .o +/- 4.1 4.2 +/- o.z DL 1.0 3.5 +/- 1.0 3.4 +/- 1.0 s.~ +/- :
zo-A.u, 2.& +/- LO 51.8 +/- 5.7 &.9 +/- 1.6 DL Z.O 5.Z t/- 1.0 5.3 +/- 2.1 1L7 +/-
Zl-Aug lfD !D !D !ID !Ill !D !D 
?Z-Aur; !.: +/- 0.8 TT. T +/- T. 9 4.T +/- 0,8 3.1 +/- 0.7 6.6 +/- 1.0 6.4 +/- 1.3 15.Z +/·· : 
23-hg 1.1 +!- 0.8 88.7 +/- 9.0 4.Z +/- 0.8 0.7 +/- 0.5 4.5 +/- 1.0 5.8 +/- 1.3 9.0 +/- : 
Z4-Aug 1.5 +/- 0.7 59.4 +/- 5. I Z.4 +/- 0.6 z.o +l- 0.6 4.7 +/- 1.0 4.3 +/- 1.1 8.8 +/-; 
25-hr; 1.·Z +/- O.T T8.6 +/- 8.0 5.3 +/- o.a S.T +/- 0.9 T.6 +/- 1.0 T.4 +/- l.4 15.Z +/-
Z6-A11g Z.3 +/- 1.0 16.T +/- T.9 4.Z +/- 0.9 DL 1.0 · 4. 3 t /- 1..0. 4.6 +/- 1.3 9.9 +!-
ZT-Au-g 1.7 +/- 0.8 89.( +/- 9.1 4.0 +/- 0.8 liL l.O. 4.6 +/- 1.0 5.2 +/- 1.4 lLZ +/- : 
%8-Aug 1.5 +/- O.T 65.7 +/- 6.7 1.8 +/- 0.5 DL 1.0 4.0 +/- ).0 4.0 +/- 1.1 7.8 +/- ; 
Z9-Aug J. 7 +/- 0.8 81.3 +/- 8.3 2.7 +/- 0.6 1.T +/- 0.6 5.4 +/- 1.0 6. 0 +/- l. 4 8. l t/- : 
30-Aug 1.5 +/- _0.9 98.1 t/- 9.9 5.1 +/- 0.8 DL 1.0 6.1 +/- I.O 4.5 +/- I.I 10.9 +/- : 
31-Au~ 1.6+/-0.9 93.l +/- 9.5 3.9 +/- 0.8 DL 1.0 5.T +/- 1.0 6.8 +/- 1.4 8. j +I- ; 
01-Sep 1.5 t/- 0.9 14.1 +/- 1. 6 1.0 +/- o.s DL I.D 3.8 +/- 1.0 5.Z +/- 1.4 8. 1 + / - ~ 
OZ-Sep DL 1.0 55.9 +/- 5.8 DL 1.0 DL 1.0 3.! +/- 1.0 1.6 +/- 0.8 7. j +/- : 
OJ-Sep DL 1.0 10.3 +/- 1.4 1.6 +/- 0.6 DL 1.0 %.2 +/- l.O 2.T +/- l.O DL : 
04-Sep 1.1 +/- 0.6 6.9 +/- 1.0 Z.3 +/- 0.6 DL 1.0 4.4 +/- 1.0 %.1 +/- C,8 6.S if-
05-Sep DL 1.0 18.T +/- z.z 1.3 +/- O. T DL 1.0 3.5 +/- 1.0 3.1 +/- l.3 DL ; 
06-Sep DL 1.0 29.4 +/- 3.Z 2.& ti- O.T DL 1.0 4.9 +/- 1.0 3. T +/- l.Z 6.3 +/- . 
OT-Sep DL 1.0 36.0 +/- 3.9 z.a +/- o.a DL 1.0 4.0 +/- 1.0 4.8 +/- 1.3 14.0 +/- , 
08-Sep DL 1.0 IZ.8 +/- 1.5 1.6 t/- 0.5 DL l.O 1.6 +/- 1.0 2.4 +/- 0.8 DL 
09-Sep DL 1.0 9.8 +/- 1. 6 1.7 +/- 0.8 DL l.D 4.5 +/- 1.0 %.9 +/- 1.3 5.1 +/- , 
10-Sep DL 1.0 T.4 +/- 1.1 DL 1.0 DL 1.0 1.1 +/- 1.0 llL 1.0 L 9 ,, /-
11-Sep 1.0 +/- 1.0 33,l +/- 3.5 z.s ¼/- 0.7 DL 1.D 5.1 +/- 1.9 3.7 t/- I.I 10.2 +/- ; 
lZ-Sep C.1 +/- 0.6 14.9 +/- I.T 3.0 +/- 0.6 DL l.O 3.1 +/- 1.0 l.T +/- 0.8 4.8 f_/-
13-Sep !D !D 11D 11D 11D 11D HD 
14-Sep DL 1.3 55.4 +/- 5.8 4.9 +/- 1.0 DL 1.3. 6.0 +/- l.O 4.5 +/- 1.4 lL8 +/-
15-Sep I.I +/- O.T 33.5 +/- 3.5 3.2 +/- 0.6 DL 1.0 2.0 +/- 1.0 2.6 +/- 0.8 10.0 +/-
16-Sep DL 1.0 28.4 +/- 3.1 1.Z +/- D.6 l.4 +/- 0.6 3.1 +/- 1.D DL 1.0 11.2 t/- : 
17-Sep DL 1.0 ZS.3 +/- %.1 0.4 +/- 0.3 1.1 +/- 0.4 2.0 +/- 1.0 DL 1.0 5.0 +/- : 
18-Sep DL 1.0 12.4 +/- 1.1 DL 1.0 9.8 +/- 1.4 8.0 +/- 1.0 DL 1.0 9.1 +/-:
19-Sep DL 1. 0 17.3 t/- 2.0 DL 1.0 2.0 +/- 0.6 3.8 +/- 1.0 DL 1.0 7.4 ♦/-: 
ZO-Sep 1. 6 +/- 1.4 40.3 +/- 4.5 Z.T +/- 1.1 10.5 +/- 1.7 8.8 +/- 1.0 DL Z.O S.9 +/-
Zl-Sep DL 1. D 48.4 +/- 5.1 Z.l +/- O.T DL 1.0 5.4 +/- 1.0 l.8 +/- l .l 8.8 t/- : 
~le ■ ental concentrations in ng/1 1 • '+!-' indicates Standard Deviation - counting statistics only. 
I !ID I indicates llissing Data - no sa ■ ple. 'DL' indicates ,alue below given Detection Li ■ it. 
GlAHT FO£EST: SFU FINK PACK Z 
03/06/8£ 
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s1guor, IP ACID DIPOSITIOI PROJICT: SU!!IR 1985 
PARTICULATI ILl!IITAL COICIITiATIOIS 

SITI: GIAIT FOilST [LOiii IAVIABI 
SABPLli: STACIID FILTli UIIT, FIii STACI; 0,1 - Z.5 11ad 

DATI h Fe Ii Cu 1n Br Pb 
%2-Sep DL 1.0 48.0 t/- 5.0 1.4 t/- 0,6 DL 1.0 %.8 +/- 1.0 Z,3 +/- 0.8 13.Z +/- Z.8 
Z3-Sep DL 1.0 46.1 +/- 4.8 Z.5 ;/- 0.6 5.1 t/- 0.9 3.8 +/- 1.0 Z.8 +/- 0.9 9.8 +/- z.: 
%4-Sep l.Z +/- 0.9 80.T +/- 8.% 3.3 ♦/- 0.8 0.8 +/- o., 3.6 +/- 1.0 4.0 t/- 1.3 T.6 +/- 3.Z 
%5-Sep Z.3 +/- 1.1 95.8 +/- 9.T Z.4 +/- 0.8 DL 1.0 4.3 +/- LO s.z +/- 1.3 14.5 +/- 3.( 
Z6-Sep 1.0 +/- 1.0 u.z +/- 6.4 1.1 +/- 0.6 DL LO 4.3 ♦/- 1,0 5.4 +/- 1.3 5,1 +/- Z.3 
ZT-Sep DL 1.0 3%.8 +/- 3.5 DL 1.0 DL 1.0 z.o +/- 1.0 DL 1.0 9.1 +/- Z.6 
U-Sep 1.1 +/- 0.8 %9.5 +/- 3.1 1.3 +/- 0.5 DL 1.1 3,3 +/- LO 5.1 +/- l.Z 1.4 +/- 2.0 

5.4 ,,,_ 1.3U-Sep 1.4 +/- l.Z n .o +/- 5.0 Z.3 +/- 0.9 DL 1.0 3.5 +/- 1.0 9.T +/- 3.0 
30-Sep DL LO 4Z.6 +/- 4. 6 DL 1.0 DL 1.0 4.5 +/- 1.0 6.Z +/- 1.5 14.0 +/- 3.P. 
01-0ct DL 1.0 56.4 +/- 5.9 z.z +/- O.T Z.Z +/- O.T 4.Z +/- 1.0 DL 1.0 8.Z +/- Z.5 
OZ-Oct DL %.I 4T .5 +/- 5. 1 Z.T +/- 0.9 Z.T +/- 0.9 9.0 +/- .1.0 DL 1.0 DL 3.1 
03-0ct DL 1.0 36.6 +/- 4.0 1.6 +/- 0.8 L6 +/- 0.8 0.0 +/- 1.0 DL 1.0 9.T +/- 5.2 
04-0ct DL I.Z 40.8 +/- 4.3 Z.3 +/- 0.8 Z.3 +/- 0.8 Z.8 +/- 1.0 DL 1.0 8.T +/- L7 
05-0ct DL %. 6 108.J +/- 11.1 3.3 +/- 0.9 3.3 +/- 0.9 6.0 +/- 1.0 6.8 +/- 1.6 11.7 +/- 3..1 
06-0ct DL J.l sz.o +/- 5.4 DL I. 0 DL 1.0 3.9 +/- 1.0 5.5 +/- 1.3 6.5 +/- 2.E 
OT-Oct DL I. 6 l 1.5 +/- 1.5 DL 1.0 1.0 +/- O.T Z.5 +/- l .O Z.T +/- 1.1 6.4 +/- Z.( 
==Count======================================================================================================= 

65 103 73 48 103 Ta 98 
== A,erage ===============================~===================================================================== 

1.6 62.1 Z.6 4.5 5.3 9.9 
:: Bin::::·:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.::: 

0.0 6,9 0,4 0.6 0.0 ·. 1.6 4.S 
:.: Rix :::::::.. :::.-:::-·. •::::::::·:::.:·:::::::: ·=·=== ·==· ::: ... :::;;::::.:::._:::· ::::·.;:::::-·::· :: .::. :::::"..·: :::::: ·:: · 

4.T . 114.0 6.9 10.5 19,1 • 10.9 19.T 

Rleaental concentrations in ng/1l, '+/-' indicates Standard Deviation - counting statistics only, 
'!D' indicates Kissing Data - no sa ■ ple. 'DL' indicates value below given Detection Li ■ it. 
GIA5T fORKST: SFU FINK PAGR 3 
03/06/86 



EMERALD LAKE 
************ 

STACKED FILTER UNIT, FINE STAGE. 
STATISTICS OF 7-DAY SAMPLES. 

All concentrations in ng/mA3 

Al Si s Cl K Ca 
NUMBER ABOVE D.L 16 16 16 1 16 16 
AVERAGE ** 35. 1 121 250 0.9 49.3 17.3 
STD DEV 14.4 50 90 0.0 26.2 9.6 
MAXIMUM 67.6 220 424 4.0 107.0 42.6 
MINIMUM 9.5 34 129 DL 10.8 4.3 
DET LIM 1.5 

Ti V Cr Mn Fe Ni 
NUMBER ABOVE D.L 15 1 0 12 16 16 
AVERAGE ** 2.6 0.4 0.9 32.0 2.4 
STD DEV 1.1 o.o 0.4 12.3 3.7 
MAXIMUM 5.0 1.0 DL 1.8 54.6 16.7 
MINIMUM DL DL DL 0.6 9.3 0.7 
DET LIM 1.0 0.7 0.8 1.0 

-
Cu Zn 'Br Pb Soot C Fine mass 

NUMBER ABOVE D.L 12 13 8 11 16 16 
AVERAGE ** 0.9 1.6 2.0 4.2 109 5300 
STD DEV 0.3 0.6 1.2 1.8 30 1370 
MAXIMUM 1.6 3.2 5.3 8.7 164 7920 
MINIMUM DL DL DL DL 55 2910 
DET LIM 0.9 0.5 0.6 1.0 

** Average calculated using (0.5*DET LIM) for missing values. 

ELEMENTAL RATIOS OF AVERAGE CONCENTRATIONS 

Ni/V 1.3 1 sample only 
Pb/Br 2.1 
K/Fe 1.5 
Zn/Cu 1.8 
S/Fine mass 4.7 % 

SEQUOIA ACID DEPOSITION STUDY, SUMMER 1985 86/04/28 



EMERALD LAKE, SEQUOIA NP, SUMMER 1985. 

STACKED FILTER UNIT GRAVIMETRIC MASS AND 
LIPM SOOT CARBON CONCENTRATIONS. 

SAMPLE SOOT C SFU MASS SFU MASS SOOT Cl FINE/ 
START LIPM ** FINE COURSE FINE MASS TOTAL MASS 
DATE ug/m"3 ug/m"3 ug/m"3 % % 

18-Jun 0.122 5.79 7.51 2. 1 43.5 
25-Jun 0.110 5.17 11.28 2. 1 31.4 
02-Jul 0.088 3 .11 6.87 2.8 31. 1 
09-Jul 0.164 7.06 4.64 2.3 60.3 
16-Jul 0. 106 7.92 23.50 1. 3 25.2 
23-Jul 0.125 6.53 6.76 1. 9 49.1 
30-Jul 0.142 6.38 18.01 2.2 26.2 
06-Aug 0.153 6.63 8. 6.9 2.3 43.3 
13-Aug 0.104 5.29 18.58 2.0 22.2 
20-Aug. 0.132 5.74 6.60 2.3 46.5 
27-Aug 0.102 4.22 4.93 2.4 46.1 
03-Sep 0.055 3.70 3.94 1.5 48.4 
lO~Sep 0.058 "' 2. 91 2.04 2.0 .58. 8 

.. 17-Sep 0.090 4.80 2.44 1.9_ 66.3' 
24-Sep 0.113 4.65 3.16 2,. 4 59.5 
01-0ct 0.076 4.94 6.63 1.5 42.7 

AVERAGE 0.109 5.30 8.47 2. 1 43.8 
STD DEV 0.030 1.37 6.09 0. 4 13. 1 
COUNT 16 16 16 16 16 

** LIPM: Absorption measurements by Laser Integrating 
Plate Method. 

b.abs =cc* ln ( Io/I [ 1/m J 
where cc= A/V 

A= filter area [ m"2 J 
V = sampled volume [ m"3 J 

Io= laser intensity through clean filter 
I= lasey intensity through exposed filter 

soot mass= K * b.abs [ g/m"3 ] 
where K = 0.1 [ g/m"2 J is a nominal conversion factor to 

convert the absorption coefficient b.abs into mass 
concentration units. 

SEQUOIA ACID DEPOSITION PROJECT APRIL 26 1985 



SFU FINE MASS, EMERALD LAKE 
SFU !'!NB FILTE&S. SJ!:Quca NP 1986 
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SBgUOIA HP ACID DBPOSITIOH PROJBCT 1985 
PARTICULATE ELBIIEHTAL COKCEHTRATIOHS 

SITE: KIIBRALD LAIB SAIIPLK DURATION: TDAYS 
SAIIPLK2: STACIKD FILTER UHIT, FIIIE STAGE; 0,1 • Z.5 UIIAD 

DATB Al Si [ Cl !. 
18-Jun 67.6 +/- 7.5 220 +/· zz 398 +/- 40 DL 1.4 94.0 +/- 9.5 

25-Jun 49.7 +/- 5.6 198 +/- zo zoo+/- zo DL z.1 68. I +/- 1.0 

OHul 33.2 +/- 3.7 93 +/- 9 139 +/- 14 DL 1.3 54.6 +/- 5.6 

09-Jul 46.6 +/- 5.4 158 +/- 16 341 +/- 35 DL 1.4 lOT.O +/-10.8 

16-Jul 31.6 +/- 4.0 106 +/- 11 4Z4 +/- 43 DL 1.3 68.9 +/- 7.0 

23-Jul 31.4 +/- 4.6 149 +/- 15 318 +/- 38 DL 1.3 64.Z +/- 6.5 

30-Jul 39,0 +/- 4,1 144 +/- 15 286 +/- 29 4,0 +/- Z.l 48,2 +/- 5.0 

06-Aug 44.9 +/- 5.0 161 +/- 16 242 +/· ZS DL 1.8 58.T +/- 6.1 

13-Aug ZZ.T +/- 3.2 100 +/· 10 254 +/- 26 DL 1.6 34.6 +/- 3.1 

20-Aug 18.Z +/-. 3.0 80 +/- 8 251.+/-16 DL 2.2 33.3 +/- 3.7 

27-A_ug 42.5 +/- 4.6 140 +/- 14 iT8 +/- 18 DL l.T 31.4 +/- 4.0 

03-Sep 9.5 +/- 1.8 34 +/- 4 ZH +/- ZZ DL 1.5 10.8 +/- 1.4 

10-Sep 10.9 +/- 1.1 36 +/- 4 129 +/- 13 DL 1.0 11.0 +/- 1.3 

11-Sep 34,0 +/- 3.9 84 +/- 9 190 +/- 19 DL 1.0 23.3 +/- Z.5 

24-Sep 40.3 +/· 4.6 1Z6 +/· 13 206 +/- U DL 1.0 39.3 +/- 4.1 

01-0ct 34.2 +/- 3,7 98 +/- 10 164 +/- 17 DL 1.0 35.l +/- 3.6 

:: Count:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
16 16 16 1 16 

:: Average:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
35.1 121 zso 4.0 49.3 . ,-. :: Min:::::~ ► ~:::::::::::::::::::::::::::::::::::::::·:::::::::::::::::::::::::::::::::::: 

9.5 34 m 4.0 10.8 
:: Max:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

61.6 m m 4.0 lOT.O 

Elemental concentrations in ng/ ■ ·3. '+/-' indicates Standard Deviation - counting statistics only. 
'MD' indicates Missing Data - no sample. 'DL' indicates value below Detection Li ■ it. 
EMERALD LAKE: SFU FIHE PAGE 1 05/15/86 



SEQUOIA NP ACID DEPOSITION PROJECT 1985 
PARTICULATE KLEKKNTAL CONCENTRATIONS 

SITH: EKKII.ALD LAK.K SAKPLE DUII.ATIOI: 7 DAYS 
SAIIPLKR: STACKED FILTER UJIIT, FIJIX STAGK; 0.1 • 2.5 UKAD 

DATK CA Ti V Cr Kn 

18-Jun 34.4 +/- 3.8 4.3 +/- 0.1 LODL 0.5 DL 0.7 1.3 +/- 0.4 

ZS-Jun U.6 +/- 4.5 4.3 +/- 1.0 DL 0.9 DL 1.0 1.3 +/- 0.7 

02-Jul 16.6 +/- z.o u +/- 0.6 DL 0.6 DL 0.6 0.6 +/- 0.5 

09-Jul Zl.7 +/- -Z.8 2.4 +/- 0.6 DL 0.6 DL 0.7 0.8 +/- 0.5 

16-Jul 10.0 +/- 1.5 Z.4 +/- 0.5 DL 0.5 DL 0.6 0.6 +/- 0.5 

Z3-Jul 13.9 +/- 1.8 Z.7 +/- 0.6 DL 0.6 DL 0.6 1.2 +/- 0.5 

30-Jul 18.l +I- 2.1 3.6 +/- 0.1 +/- 0.7 DL 0.8 1.2 +/- 0.6 

06-Aug 25.Z +/- Z.8 5.0 +/- 0.9 DL 0.8 DL 0.9 1.8 +I- 0.1 

13-Aug 12.s +/- Z.5 Z.8 +/- 0.7 DL 0.8 DL 0.8 0.1 +/- 0.5 

20-!ug . 13.3 +/- 1.7 1.Z +l- 1.0 DL 1.0 DL 1.1 1.5 +/- .0.8 

27-Aul 16.T +/- 1.9 3.0 +/- 0.8 DL 0.8 DL 0.9 1.2 +/- 0.6 

03-Sep 4.3 +/- 0.7 1.4 +/- 0.6 DL 0.6 DL 0.7 0.7 +/- 0.5 

10-Sep 5.4 +/- O.? DL 1.0 DL 1.0 DL 1.0 DL 1.0 

11-Sep 10.9 +/- L3 1. 7 +/- 0.6 DL 1.0 DL 1.0 DL 1.0 

24-Sep 17.0 +/- 1.9 l. 7 +/- 0.5 DL 1.0 DL 1.0 DL 1.0 

01-0ct 13.4 +/- 1.5 2.0 +/- 0.5 DL 1.0 DL 1.0 DL 1.0 

:: Count=================================================================================== 
16 15 1 0 12 

==Average================================================================================= 
11.3 2.1 1.1 

==Kin:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::"'" 
4.3 l.2 0.6 

:: KaI ===================================================================================== 
42.6 5.0 1.8 

Rle1ental concentrations in ng/1·3. '+/-' indicates Standard Deviation - counting statistics only. 
'KD' indicates Kissing Data - no sa■ ple. 'DL' indicates value below Detection Li■ it. 
RKERALD LAKR: SFU FINK PAGE l 05/15/86 



SEQUOIA NP ACID DEPOSITION PROJECT 1985 
PARTICULATE ELEMENTAL CONCBNTIUTIONS 

SITB: EIIBRALD LAU SAIIPLB DURATION: TDAYS 
SAIIPLBR: STACUD FILTER UNIT, FINB STAGE; 0.1 - 2.5 IJIIAD 

DATB Fe Ni Cu Zn Br Pb 

18-Jun 54.6 +/- 5.5 1.3 +/- 0.4 0.9 +/- 0.3 1.9 +/- 0.5 4.2 +/- 0.9 7.8 +/- 1.5 

25-Jun 46.9 +/- 4.9 1.7 +/- 0.5 1,0 +/- 0.4 DL 0.6 DL 0.4 DL 1.3 

OZ-Jul :!4.7 +/- u !.Z +/- 0.3 0.1 +/- 0.3 1.0 +/- 0.4 DL 0.3 5.4 +/- 1.0 

09-Jul 40.5 +/- 5,1 1.6 +/- 0.4 1.1 +/- 0.4 2,9 +/- 0.5 3.4 +/- 0.7 5.0 +/- 1.3 

16-Jul 25.8 +/- 2.7 1.3 +/- 0.3 0.9 +/- 0.3 2.1 +/- 0.5 U+/-0,7 6.7 +/- 1.5 

23-Jul 32.0 +/- 3.3 1.5 +/- 0.4 0.8 +/- 0.3 2.5 +/- 0.5 5.3 f/- U 4.6 f/- 1.Z 

30-Jul 41.1 +/- 4.2 2.5 +/- 0.5 1.6 +/- 0.4 DL 0.5 4.4 +/- 0.8 8.3 +/- 1.9 

06-Aug 46.5 +/- 4.8 2,6 +/- 0.6 1,6 +/- 0.4 3.2 +/- 0.7 DL 0.4 8.1 +/- 2.0 

13-Aug 33.0 +/- 3,4 1.5 +/- 0.4 1.2. +/- 0.4 1.7 +/- 0.5 4.3 +/- 0.8 DL 1.1 

20-Aug 30.8 +/.. 3.3 16. 7 +/- 1.9 DL 0.7 1.5 +/~ 0.5 DL 0.4 6.8 +/- 1.8 
-

' 27-Aug 39.6 +/- 4.1 1.4 +/- 0.4 1.2 +/- 0.5 1:8 +/- o.5 DL 0.4 4.1 +/- 1.5 

03-Sep 10.5 +/- 1.2 1.2 +/- 0'.4 0.1 +!- 0.4 DL 0.4 DL 0.3 DL 0.9 

10-Sep 9.3 +/- 1.1 1.3 +/- 0.4 DL 1.0 0.8 +/- 0,3 1.0 +/- 0.5 DL 1.0 

17-Sep 20.8 +/- 2.2 1.2 +/- 0.3 DL 1.0 1,6 +/- 0.4 DL 1.0 DL 1.0 

24-Sep 30.4 +/- 3.1 0.7 +/- 0.3 DL 1.0 Z,1 +/- 0.5 3,1 +/- 0.8 3.5 +/- 1.4 

01-Oct 24.8 +/- 2.6 0.8 +/- 0.3 0,8 +/- 0.3 1.1 +/- 0.4 DL 1.0 3.1 +/- 1.3 

:: Count:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
16 16 12 13 8 11 

:: Average:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
32.0 2.4 1.0 1.9 3,7 · 5.9 

:: Kin:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
9.3 0.7 0.7 0.8 1.0 3.1 

:: KaI :::::::::::::::::::~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
54.6 16. 7 1.6 3,2 5,3 8. 7 

Elemental concentrations in ng/m·3. '+/-' indicates Standard Deviation - counting statistics only. 
'MD' indicates Kissing Data - no sample. 'DL' indicates value below Detection Limit. 
RIIERALD LAKE: SFU FINE PAGE 1 05/16/86 



!IC [lH IS PPF. UHi 1S[S 
seaUU!l•G)ANT FrHFST / PfPIOfl S 

lMOLINTS 
MHRI~ 

ID SL I DE r.c '<A 

l 3 0,?3R 'i", b* 
2 4 O,?HI c;I' • b * 
3 s 0,231\ 55,5• 
4 b 0,2511 'i5 • 'i• 
5 7 0,23f S'i,5• 
b 8 0.21~ 74,0• 
7 q o • .u~ 7 LI 0-1) t11 

I' I 0 0,23~ Id, 7 • 
q 11 u,21s b 7 •ti• 

I 0 12 0,2311 77.1• 
11 I 3 0,2H 'i'i,S• 
I.! 14 0,231' 58,bo 
13 t':i 0,23ll 'i8. "* 
IU I h 0, 238 l,U,80 
I 5 '7 0,?.38 'Hl,b* 
I b I A 0 .?. 18 S'i • '5• 
17 IQ O,?lf\ 52,4• 
IA 20 0,211\ 'i2,.J• 
19 21 o.n~ 52,U• 
20 22 o,n11 55,'5• 
21 23 0,?311 201.2 
22 24 0, i?.\A C,H • '>* 
23 25 0,23~ C,8, b• 
24 2b 0, ?]fl 2U 3, 8 
25 c.7 0, 2.111 'SA. b* 
c!h .?8 O,?V <;k • h• 

27 H o.n~ I> I, 7• 
2~ 30 n,n11 'if\ ,b• 
2Q H 0, ?.JR 58.b• 
30 32 o. 2 lf\ 00.1 
ll H n, ?lA 'ib, 5 
3? lU n.n11 'iA,b• 
B JS o.n~ 5l,O 
Ju 31-, n.ns 1-1 , 7 • 
3~ 37 11,.?!b b I , 7 • 
3b 38 o, 2 ltt Al,.! 
37 JO 11,?H• 51:1, "* 
311 u 0 0, 2 Jij c.,;. 5• 

0,?. ]P 55,5*JQ "' uo 42 0. i? 3~ 52,U• 

FILE 31 'l 11 lNALYSI~ ON 0?/?b/81, 
I STAGE I / PlHT 

I'-' '<ANOl;PAMS/tH•3 
COQRFCTJ(lt1!'> IISit,.f, IJNU>il 

Mf, AL SI p 

23H.i! 
U3,!J• 

bi3.3 
114 l, 4 

1722,1 
I 'i';B ,2 

;>U,4• 
2u,uo 

Hl.l b35. 3 1q47, I 2U,4o 
113.S• 5?11, I l0b7,0 22.tl• 
bJ,o i? 11, 5 u;,e. 9 22.s. 
c;c;. 4. 

12b, I 
12u.1 
4?11,5 

4b I ,5 
I I II I, 2 

30,4• 
32.0• 

20\,1 55'¼,b I !>b4, 3 ?.5,9• 
'i2,S• 
71>,0 

b7il,H 
3bb,9 

I 'll'o, b 
1n2.o 

28,9• 
32.0• 

IOi!,8 21 <l ,Q 474. 7 .?2,b• 
142,1 
4b,7• 
UQ,bo 

433,9 
554,b 
b22,b 

<llb,8 
11 u1, 3 
15 7!,, ~ 

?.5. "• 
2!>.9• 
?1. u. 

UJ,8• 719,o I bU2 ,b ?.U,U• 
I I J, 7 hUU,5 IJM,O 22,6• 

UI), ti• lO~.l b'57 ,0 ?.I ,lo 
uo, k• uu I. 5 ' 77b,2 ?.I, lo 

I le!, l b44,0 1211, 7 ?2 ,ll• 
1A2,I 
1~5,b 

bl'5, 7 
Ql,J,5 

\b01,1 
21 ll I ,8 

22. ti• 
2u,u. 

U!, d• 7'i I. o lb97,I 20,u• 
41,8• U1b,5 'i112, I 24, U• 
Ub,7• IIU2,b 1:1117, 0 2U,4• 

171,2 n07,c; 151>5,<l 2U,4• 
Ub,7• bt-9,5 I SRO, I ?5,9•' 

21' 1, 7 5bo,9 1 504 ·" ?U.4• 
2"9, 8 3'iU,5 91c!,b 211.uo 

u", 1• 
110 • 1'• 

I <l5. 7 
2ou,O 

lbh,3 
.35 7.s 

?11,4•
u.11. 

Ub. 1 • 2°1.1 bl5,0 ~'5.9• 
"-9,7 
77 .J 

2b7,l 
372, I 

bflO,h 
TH,b 

2U,4• 
211. u. 

uu,e i' I h, 2 510.c' 24,4• 
75,H ISb,I 212,b 2~.q. 
119 • 0 • 
11b. 1 • 

I 31'. 7 
2Al.2 

;: 4'1. 3 
552.U 

?5,"• 
2q,u. 

Ii' .3, l l~S.'1 '112, 1 U,b• 
I 7 2, .3 Ub I. 7 ll!GQ,<l ?4.4• 

uo.tio l I <l ,b bOO,I 2 I. .l• 

IJ/P ON Oi!/21/Rb 

s CL 
18,0• I b, 1 • 
lb,B• I!,. l • 
lb,8• 15,h 
lb.8• 15,h 
lb,8• 15,3* 
21,9• 19,5• 
21, 9o 20,llo 
18.0• lb.7• 
20,b• 18,1• 
23,2• 20,'h 
lb,8• 15,3• 
18,0• lb,7* 
I II. O• lb.7• 
19.h 18,J• 
lb,8• 15,l* 
lb,8• 15.3• 
15,5• 13.9• 
15.S• 11.9• 
l':i,S• 13. 9• 
lb,11• 15,Jo 
1 b ,ti• 15.h 
18,U• I b, 1• 
lb,8• 15,l• 
lb,O• lb, 7 • 
lb,O• lb,1• 
16,0• In, 1 • 
I ti. O• 1b, I• 
18,0• lb,7• 
18,0• tt,. 7• 
I b. II• 15,l• 
18.0• \ b • 7o 
I b ,ti* 15,3* 
lb,&• 15,!• 
18.0• 1b,7• 
1ll, 0• I b, 1 • 
19,l• lb. 7 • 
Ill, O• lb, 7 • 
lb,A• IS. l • 
lo.a• IS, 3 • 
15,5• 13,h 

Plf,f I OF i' 

K CA 
125,0 154. 5 
175,7 178,U 
159,7 183,9 
111,5 I I 0, 5 
31. u 40,2 
21.0 Ub, I 
<lO, 7 115,0 

\45.4 \bb,b 
129,5 18b,b 

bU ,2 92,7 
28,4 ~0,b 
70,5 <ll ,5 
80,b 102.2 

1111, l 151,0 
I U I• 0 I q I ,4 
125.1 129.7 
4d,3 Sb,7 
'iO, 1 111,l 
qu, I 110,b 

IUS ,3 157,3 
201, I 209,2 
139,I I 3'i ,II 

711.7 83,4 
i,q,q 85,9 

122,u IUU,O 
132, 4 13b, 0 
IH,0 l3U,O 
b5,8 110,8 
111.1 35,c' 
22,2 31, II 
Ub, I 72, I 
4<!. ! l,b,2 
73, 7 79. • 
37. 0 4b,Q 
15, 7 U,b 
18, 7 25,b 
19, ll su.2 
b 3, 2 bb.O 
811.7 89,d 
41,d 54,1 

I ,; 
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AMOUIHS p1 N.O,OGRA,..S II<**] 
'4,1.TR[X COlll<FCT!ONS IISING DRIIMI 

ID SLIDE 
I 3 
2 II 
] 5 
II b 
5 7 
t, 8 
7 9 
a 10 
'I II 

I 0 12 
II 13 
12 Ill 
I 3 15 
ILi lb 
15 17 
lb 18 

" 19 
I 8 ?O 
IQ i?I 
20 22 
i!I 23 
22 211 
23 ?5 
211 ?b 
2'5 27 
2n 2ll 
27 ;,q 
2/l 10 
2'1 31 
30 32 
31 H 
3? 3U 
33 35 
Jq 3b 
35 37 
3b 31' 
37 3'I 
lt! uo 
5q "' uo u2 

rr 
32.9 
31.1 
2'1.9 
13. l 
5.5• 
11,I 

II• q 
28.2 
11\,b 
l'1.7 
1.2 

I.,. 7 
17.3 
12,2 
211. J 
It,, 0 
10,2 
12.11 
111.5 
2t>.7 
32.0 
211. 3 
12, 0 
12, l 
I b, 3 
IU .fl 
,?9,U 
10. 'l 
5.5• 
5. 9 

I II, 7 
r; • I 
q. 1 
'l.l 
'5. 5• 
5. '5• 
c;.e 
'I .ll 

17. 7 
12,1> 

V 

5. "* 5.11. 
5.11• 
11.3• 
~.3• 
,, • '5. 
b.'5• 
5. II. 
n. 5• 
b,5• 
11.3• 
5.11• 
5, 11• 
5.11• 
5.,a 
5.11• 
"· J• 
ti "l* 
11, 5• 
u "'l• 
5. "* 
5. u• 
5" U• 

s • .i• 
5 11 "* 
5.u• 
5. u• 
c;.u• 
s.u• 
1t. 3• 
5.11• 
5.11• 
s.~• 
5. !J" 
S.Q• 
5.u. 
5.u. 
s. r.J * 
'5. u * 
u, 3 • 

CR 
5 0 II• 
5.11. 
5.11• 
5.11. 
5.11• 
b.S• 
b. 5• 
5.LI• 
b ,5• 
1,b• 
5.11• 
5.11• 
5,<I• 
c,.5• 
s."* 
5.11•
".u .. 
~ ·"·s . .u. 
5.a. 
5.11• 
5.u. 
s."'• 
5.LI• 
s • .i. 
5,U• 
s.u. 
5.11. 
5.u. 
s.u. 
5.u• 
5.u. 
s.u. 
5 ..... 
r;. u. 
5.11. 
5.11. 
5.u. 
5,t1•
4."• 

MN 
s.11. 
8.3 
7.3 
b. b 
5.11• 
b.5• 
o.5• 

I u. I 
l>.3 
b,5• 
5.11• 
b,11 
5.11. 
11.1 

10.5 
s.11. 
"• l• 
11 •.h 
5,2 
11, j 
q_9 
b.'5 
5.5 
u.9 
t,,11 
q_., 
Q.11 
5.U• 
5.11. 
5.u• 
5.u• 
5,U• 
5.u. 
5.u. 
5.1<• 
5.11. 
11,l 
5, U• 
5.11 
5.5 

fl 
339.8 
3f42 ... 
371>.6 
213.3 

79.tl 
88,6 

222.1 
30'l.ll 
311?, I 
175.U 
'l2.3 

/O'l,o 
217.2 
30'1.I 
31111 ,'I 
2l'O.b 
I 1,0. 7 
lbt, •" 
2112,6 
3111,I 
1132.8 
313.5 
1117.3 
176.9 
?er;.s 
31' ·" 31<b ,!I 
161'.2 
60,I 

102.1 
131'.9 
11<1> .2 
172.9 
1111.2 
r;o. 3 
5q • 0 

I 11·.7 
17',. 7 
2311,0 
121.1.5 

NI 
U.3• 
II. 3• 
II•.!• 
t!.8 
3.2• 
". j•
5.11. 
4.1* 
U,3• 
5 ·"* 
3.2• 
11 •.h 
11,3* 
". l• 
11. l• 
3.2• 
l.2• 
J.Z• 
3.2• 
3.2• 
II. l• 
u.h 
11.l• 
ll,lo 
11,5• 
.i.5• 
u.3• 
U,5• 
II• .Jo 
3.2• 
~-3• 
.i. l• 
U.3• 
u • .s. 
11 •. h 
u.5• 
II, 3* 
u. 5• 
tl.3• 
5.2• 

.:u 
11. 3• 
1.2• 
3.2• 
1.2• 
3.2• 
"•3• 
11.1. 
J.t!• 
II ,3• 
... .!• 
3.2• 
l.,h 
11.1. 
11.1• 
1,2• 
l.2• 
3.2• 
l.2• 
3.2• 
l.2• 
3.2• 
U,3• 
l.2• 
3 .... 
l.2• 
u. l• 
1.2• 
l.2• 
1.2• 
1.c!• 
3.2• 
1.2• 
3.t!• 
3.2• 
11. l• 
u •. h 
3.2• 
3.2• 
3 .2• 
l.2• 

ZN 
II .2• 
II .t!• 
11.2• 
11.2. 
11.2• 
u.2• 
5.3• 
11.2• 
,u .2. 
5.h 
u.t!• 
11,2• 
11,2• 
11.2• 
U.2• 
11,2• 
5,2• 
3.2• 
3.l• 
11,l• 
u.... 
lj .i• 
11.2• 
u. t!• 
14,2• 
u. ,,. 

"-2• 
u .2• 
". 2: * 
u.2• 
u. 2• 
,j .2• 
u. Z• 
II,?• 
u.2• 
u.a• 
11.2. 
it.?* 
11,2• 
3,2• 

lll'i 
3.2• 
].2• 
1.2• 
" • .3,.. 
1.2• 
b •<I• 
b.11• 
-I• l• 
5.11. 
7.5• 
3.2• 
11. l• 
11, 3• 
t1,l• 
3.... 
3.2• 
3.2• 
11,3• 
u. 3 • 
11,l• 
1.2• 
3.2• 
J.2• 
l.2• 
l,2• 
5.t!• 
5.2• 
3.2• 
u.l• 
11.3• 
u. 5• 
3.2• 
.!. 2• 
U,.h 
u.3• 
11.h 
11, l• 
L2• 
.S.2• 
3,2• 

PII 
q_,i. 
9.9• 
q_9. 
9.'h 
'l.'1• 

I~.,. 
13.2• 
11.u• 
11.U• 
IS,<a 
'l,'1• 

11.0• 
11.0• 
11.0• 

'l ,'1• 
8.6• 
6.1:<• 
9.9• 
'1.9• 
9. 9• 
"· 'I•9,9• 
Q,'1• 
q,q. 
9_q. 

II. O• 
11.0• 
'l,'1* 

II.II• 
9,'I• 

11.0• 
'1.9• 
'1,9• 

11.U• 
11.0• 
11. ll • 
II. O• 
'1.9• 
9, 'I• 
e.11o 

• ~INl,..UH UET~CTAHL~ LIH[f, flEMENT NOT FQ~ND 

ADDITIONAL 
110 U2 RU 

tlf~E~IS 
51. I 

FUUNO: 10, SllllE, FlEHft.T, AMOUNT 
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AMOUNTS )N ~lNOGIHH::1/M• • l 
MHPJX CORHfCTIClllS IISJNr. OHllt•I 

10 SLIDE 
I 1 
2 II 

3 5 
4 b 
5 1 
b 8 
7 " A I 0 
q 11 

Io 12 
II I 3 
12 14 
I 3 15 
lij I b 
15 I 7 
I b If:\ 
I 7 
Ill '"20 
I Cl 21 
20 22 
21 23 
22 ?.4 
23 25 
2U ?.b 
25 27 
2b 28 
2 7 ,?9 
28 10 
2'l 51 
30 32 
31 33 
32 311 
H 35 
311 lb 
35 H 
lb 38 
37 3Q 
38 ao 
3'l 4 I 
40 a2 

cc 
0. ?.18 
0,?38 
0, 218 
0, 2 31! 
0 ,238 
O,?.lA 
n • .? 311 
0,;>38 
0,?58 
0,.?111 
0 ,23ll 
0,238 
0,2lA 
0,?.58 
0,.?311 
o.21e· 
O,i:'38 
0,2lR 
0, 238 
0,238 
0,2V 
0,23~ 
0,23R 
0,?H 
0,238 
0.238 
0,238 
0,2\R 
0,;>!/1 
0,2311 
n,238 
0,2\11 
0,2311 
0,2311 
0.2111 
O,i?38 
0,23• 
fl. 2 ~ll 
0,?. 5~ 
0,238 

Nl 
r;2 • 4• 

It-". o 
11q • .1, 
'52. u• 
5l,U• 
52,U• 
52,>l• 
55.5• 
f,U •~* 
l\fl ,b• 
i;2.u. 
5'5,5• 
'i'S. 5o 
5';,5• 
5,; ,5• 
bll,5 
52,U• 
52,<I• 
52,U• 
'55, 5• 
55, 5• 
55,5• 
52,U• 
5,;. 5 • 
,;5. 5o 

150,0 
hl,7• 

I 20. 11 
,;5, 5 • 

I 21, 2 
«;8, t• 
c;.A 

111 
0111 

Id, 7 • 
1> I. 7 • 
'i2, u • 
5,; • .,. 
,;5, 5• 
c,i; .... 
55.~• 
c;c;. r;. 

Ml; 

U0.B• 
110,8• 

2 I 1.8 
21\2 ,b 
110,0 
1011.2 
"~ .5 

.!P",7 
tiQ•"* 
Ub • 1• 
uo.e. 
51, I 
Fl 1 • 1 
Ul,d• 
11 J. Ao 
II O, ~ • 

IO 7, I 
,;5, I 

25/i, I 
II 3,11• 
uj,11• 
llO, Ao 
QI. 5 
u I. I 
.,, ,2 
119,b• 
Ub, 1• 
113,8• 
43,8• 
11 j ,II• 

123,u 
U2,3 
I Ile!, 0 
llb,7• 

111n. o 
ul .1:1 • 
i,o. I 

35'1. '.> 
Ul,8• 
115,bo 

Al 
17 7. 0 
177.0 
3i?l,4 
Uflb,1 
3?1. 2 
I I 'I, 0 
2111.a 
!'l5,5 
Ui'R,2 
5c'U,2 
253.b 
IQ5,8 
3117;4 
527,1 
711 J, I 
709.& 
301./, ii 
.... o. 0 
3110, O 
bl2.0 
b53, I 
SQ5,ll 
2113. ll 
20b,S 
272. l 
7i>l,h 
755,5 
0<12. 7 
2bb,1 
215. I 
3115,l 
~81,l 
JjQij. u 
b\~,O 
ui;,i. 2 
2112 ,0 
31,2,0 
582.2 

·t,Q I ,U 
b7<1.0 

SI 
2117,b 
311 I ,fl 
8?7,b 

I Ii I 5. b 
bB,b 
12q,11 
1122,0 
qb1,7 

l2bl ,2 
1370,b 
b!U,8 
1130, 9 
1>7?,2 

l lb5,b 
16511,5 
1523,3 
hll7,5 
1111.2 
11,;o, o 

IHl,2 
ISb'l,b 
\3blj ,2 

o<IO,!, 
31b,o 
b44,0 

I <IUt,, 2 
I 'I I !>,8 
1315,2 

bOU, Q 

11411,8 
1i;1.1 

150 I. b 
l~AQ,7 
11178,'I 

QO 7 ,2 
uo 5_ij 

721. 9 
I u 1'1. q 

17H. I 
1525,1 

p 

21.h 
21.h 
21.h 
2 I. 3• 
21, 3• 
i1I • .1. 
.?1,3• 
22,th 
27. 4• 
211,11• 
21 • .s. 
,5_9. 
22,tlo 
?2,<l• 
u.s. 
22,8• 
22,ll• 
21.h 
22.8• 
22.8• 
?2.6• 
U.d• 
21. 3• 
2i!. .II• 
22 ,lia 
n.u. 
25,lj• 
i'll,'h 
22.11. 
?.2 .11. 
;>4,U• 
2u. <I• 

25,'I• 
2,;. "• 
?.2. ll• 
n.s. 
22.d• 
?11,U• 
;,ij • U• 
;,u, u. 

s 
15,5• 
15,S• 
15.S• 
15.S• 
15,5• 
15,5• 
I5,5• 
IS.5• 
19,h 
18,0• 
I5. !"l• 
18,0• 
lb,8• 
lb,6• 
lb,8• 
15.5• 
15,5• 
15. !"l• 
lb,80 
\b,8• 
I b ,ll" 
lb.8• 
15.5• 
12,7 
Ib. tl• 
l'l,h 
I tl. O• 
lb,8•
11,.a. 
lb.8• 
lb,8• 
16.0• 
18.0• 
I tl. O• 
15. 5• 
I b. t!• 
lb.8• 
Ib.b• 
18.0• 
I b ,6• 

CL 
ll.9• 
11,'h 
tl,'h 
13.9• 
ll. q• 
\l,q• 
13.9• 
15 • .h 
18,1• 
lb, 7* 
1l. 9• 
\b,1o 
15,3* 
15,3• 
15.3* 
15,3* 
1l.9• 
1l. 9o 
15,3* 
15.3• 
IS,3• 
15,3* 
13,9• 
13.9• 
IS.Jo 
Ill. I• 
lb,I• 
15.3* 
15,3• 
15.3* 
15,3• 
lb,7• 
t b. 7• 
lb,7* 
I 1.9• 
IS.Jo 
l'L 3• 
I<;. 3• 
I b, 7• 
IS.lo 

K 
13, I 
18.'I 
bS,3 

11 o. 7 
50,l 
lb,S 
?7.9 
1,.2 

102,b 
107,0 

a2.1 
3U,3 
52,b 
97,0 

lbl,o 
105.2 

311 .6 
27,0 
Ub,2 

102.7 
I us. I 
11 7, 2 
u1.u 
?9,o 
uu.s 

127,0 
lbb,O 
127,9 

U4,7 
30,0 
'51, l 

I 38. I 
1110. !, 
131),5 
I,',. 7 
29, U 
4 I .5 

111 .o 
I 4 / ,ij 
I i!b .5 

CA 
21.11 
17.3 
78,9 

!Ub,b 
bl,5 
30,1 
47.3 
<IU 08 

1111.0 
129.3 
59. 2 
49, I 
70,3 

113,9 
175,b 
lbl,O 
59.9 
113,3 
qo,9 

I I 9. 7 
137 ,u 
1211 .u 
b8,3 
19,q 
b8,3 

Ill I ,Q 
lbll,2 
150,b 
58.2 
52.0 
73, 3 

IU9. 6 
181.1 
152,5 
H,3 
n.o 
1e, .e 

121 ,b 

lbl .3 
I U1. I 



,, 
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jl,IQUNTS p,1 •U.tlOGIUHS/1'** 3 
t'AfllJX CUllfffCTIONS USING OHU'4l 

ID 
I 
2 
l 

" 5 
I, 

7 
8 
q 

10 
II 
12 
13 
Ill 
15 
lb 
17 

SLIDE 
3 

" 5 
b 
7 
8 
q 

10 
II 
12 
13 

'" 15 
lb 
17 
18 
19 

fl 
0 ,.LI• 
U.4* 

In. I 
28.7 
10.5 
u.a• 
s.u 

111.u 
qu.o 
bl.O 
35.b 
119.7 
21!.U 
20.1> 
27.9 
;n.1 
1.1 

V 
"-3• 
"• l•
"-3• 
lj. 3• 
".3• 
a.J• 
". 3•
u.J• 
5.11. 
s.u• 
<I. 3• 
s..,u. 
5. "* s.11. 
II. 3• 
u.1• 
u.3• 

CR 
11.11. 
Q •"* 
q .,.4'• 
-.I .LI• 
"·"*11.11. 

"·"* 5.u. 
311.8 
111.5 
IU.5 
11. 3 
5.b 
5.11• 
'5 •II* 
'5. ". 
5.11• 

ION 

"•l• 
11.3• 
'5,2 
b.l

".8 
3.5 
U.3• 
(I.Cl 

b 0 5• 
s.11• 
u.3• 
5 •"* 
s. "* u.11 
6 .b 
1. lj 
u•.3• 

FE 
'5Q .b 
7b 0 b 

188.6 
271>.5 
138.3 
b3.b 
88.Q 

l9b,3 
30b 0Q 

29'1.2 
1118.7 
158.7 
I 117 08 
2bl.b 
3b3.b 
305,0 
139.5 

NI 
3.2• 
3.b 
3.2• 
3.2• 
1.2. 
l.2• 
1.2• 
3.2• 
<1.3• 
u.J• 
3.2• 
11.1. 
3.2• 
4.l• 
3. 2• 
1.2• 
3.l• 

cu 
l.2• 
3.2• 
3.2• 
3.2• 
3.2• 
3.2• 
1.2• 
l.2• 
4.3• 
1.2• 
l.2• 
11.1. 
1.2• 
1.2• 
l.2• 
3.2• 
l.2• 

ZN 
1.2• 
1.2• 
3.2• 
3.2• 
1.2• 
3.2• 
3.2• 
3.2• 
".l• 
u.2• 
l.2• 
II .2• 
11.2• 
11.2• 
u.2• 
11.2• 
l.2• 

BP 
1.2. 
3.,h 
3. l• 
1.2• 
1.2. 
l.2• 
1.2• 
". 3• 
u.3• 
1.2• 
"• l•
1.2. 
3.2• 
". l• 
"• l • 
11,1* 
11.1. 

PB 
a.a. 
8.tl• 
9.'1* 
8.8• 
9.9• 
8.8• 
8.8• 
9.9• 

II. O• 
9.9• 
9.'h 

11.0• 
9.9• 
9.'I• 
9. 9• 
q .9• 
9.9• 

18 
19 
20 
21 

20 
21 
n 
23 

A0 5 
IO. 5 
?I. 3 
?.U. I 

U,j* 
u.J• 
l.1 0 3• 
u.3• 

4.4• 
5 0 ll•
s.,1o 
s.u. 

l. II 
7.3 
". 3 
1 .11 

q I. 1 
'1711. I 
2ci1.11 
BH.l 

Le!• 
.L2• 
3.2• 
l.l• 

l.2• 
3.2• 
.l. 2• 
3.2• 

l.~• 
u.2• 
u.2• 
".2• 

U.3• 
u.3* 
u.l• 
U.h 

9.9• 
9.9• 
9.•i. 
'1.9• 

22 211 
23 2'5 
211 2b 
25 27 
2b 28 

211.1 
It. 8 
11.3 
q. q 

11. 1 

II• 3• 
11,l• 
u.3• 
11.1• 
5 0 U• 

5.11• 
U e 1J• 
t&elJ* 
5.11• 
... s. 

1 • b 
U0 b 
"•3*
o;.,i. 
b.5• 

275.'I 
115.0 

77,5 
129.5 
29.J.5 

3. 2• 
3.2• 
l.2• 
u.o 
J,j• 

1.2• 
l.2• 
3.2• 
l.2• 
Q.3• 

11.2• 
1.2• 
3.2• 
u.2• 
u.2• 

<l.l• 
II• l• 
J.2• 
3.2• 
U,l• 

'l.'h 
9.9• 
9.9• 
9, 11* 

12. I• 
27 2'l ?.fl.u s.~• 'i.11• q.l 110<1.9 .i.3• u.J• <I .2• 11.3• 11.ll• 
2e 10 22.0 5. II• 'i • II• 7.2 301.0 <I.lo l..!• u.2• 3.2• '1.9• 
2Q 11 
30 12 
31 H 
H 111 
B 35 
311 lb 
1'5 51 
l!, 38 
H 'q
36 111) 

3'1 Ill 
II(\ 112 

II. 8 
7.0 

11.b 
211.1 
37.1 
23.'I 
11. <1 

11.1 
21.1 
17. 'I 
10.1 
27.Q 

u.3• 
11.3• 
s.11. 
5. "* s.u, 
5,U• 
11.1, 
11.3• 
II. 1• 
5,, IJ* 

~. 'J• 
'5 .... 

'i.<I• 
'i.11• 
s.u. 
5 .11• 
5.u. 
s.11. 
5.11. 
5.11• 
'i. ". 
s.u• 
s.u. 
'j •LI* 

1 0 b 
s.u. 
... 5 
5.5 
7.8 
5.2 
7.<I 
u.'I 
11.B 
b.3 
7.5 
3.tl 

112,b 
112.2 

lbb 0 0 
2911.<I 
"I I ,b 
1211.11 
l'lb .,' 

A5 0 5 
13b .II 
302.11 
3111.5 
327 0 b 

3.2• 
.1.2. 
<I.Jo 
u.3• 
"·3• 
".h 
J.2• 
l.2• 
3.2• 
u. l• 
". 3• 
u.J• 

3.2• 
3.2• 
3.2• 
3. 2• 
11.J• 
3.2• 
3.2• 
3.2• 
3.2• 
J.2• 
l. 2• 
l.2• 

3.2• 
".2• 
11.2. 
i..2• 
".2• 
1.1.2, 
u.2,
".2• 
U.2• 
".<•
u.2• 
u.2, 

l.2• 
<l •.h 
l.2• 
... 3. 
<I• l• 
11.1. 
l.2• 
3.2• 
11.1. 

"• l• 
l. 2• 
j.2• 

"· 'I•9.9• 
'1.9• 

II. O• 
I 1.0• 
'I. 9. 
9.'I• 
'1.'I• 
9.9• 

11.0• 
'1. 'i• 
'I."* 

• 1,ilNIHLlH OET~CllblE Ll~ll, fLE'4fNI NOT FOU~O 
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H40UIITS l'l rUN0f.RA,.5/fl**1 
MATRB CORRF.CTtONS USING OHIIMI· 

ID SLIDE cc NA MG AL SJ I' s CL K Cl 
I l 0,238 c;'j. 5• s~.q 257 .5 563.'l ?2.H• 1b,8t 15.h 3Q,3 qq,2 

ID SL IDE Tl V CR "'N Ff ~JI cu ZN Bil Pfl 
I l 5. il U,3• S,Q• 5,q. 1 I 5 .2 1.2. l.2• u.20 1.2• 'l,'1• 
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UC OAV(S P(XE 
SEUUOl&-GIANT 

ANALYSIS 
FOREST/ PERIQO S / 

FILE 
STAGl 

51~21 
2 I PART 

ANALYSIS 0~ O?l?b/81, U/t> ON 02127 /Ah l'AGF. I Ot 2 

AMOUNTS !'I IONnGRAHS/H••l 
MATRIX r.ORRECTIO~S USING OHUH2 

IO SLIOE 
I 3 
2 Q 

3 5 
II b 
5 7 
0 fl 
1 9 
8 I 0 
9 11 

10 12 
II 13 
12 14 
13 15 
111 lb 
15 I 7 
lb 16 
I 7 l'l 
18 20 
IQ 21 
20 22 
.!I 21 
22 ?.ll 
23 ?5 
2" 2o 
25 n 
2b 2fl 
27 29 
28 30 
2'1 31 
30 32 
31 H 
3;> 3" 
33 35 
JU lb 
35 37 
]I:, 38 
37 3'1 
38 "0 
3'l Ill 
uo 112 

cc 
0.2111 
0.238 
0.?311 
O,inR 
o.21~ 
o.?i8 
0,238 
o.n11 
0.23!\ 
0. ?.ii.I 
0,238 
0,238 
o. 231' 
0,2311 
11. 2311 
0,218 
0.2,fl 
0,238 
n.2113 
0,?lll 
0 .2 ,,. 
0,?31' 
0,238 
0,238 
o.238 
0.218 
o.21~ 
0.238 
0.238 
0,218 
o.231! 
o.238 
0.2311 
0.2311 
0.2111 
o.23" 
o.ne 
o.n,. 
n.23!! 
0.21A 

NA 
lbl. 3 
121.a 

110.i!• 
37.0• 
3h 0 2• 

1511, 3 
37,U• 

3?1 .s 
37,9• 

102.'i 
lb.I• 
lb.<1• 
37.3• 
37,b• 
JS.I• 
H.3* 
Jb 0 lU 

37.1• 
37,11" 
31>.0• 
311, 3• 
'b. I• 
38.'h 
15,0 
35,5• 
15, I• 
Jo·"• 
1Q .11. 
lo. I• 
lo, I• 
lb•"* 
57,5 

'"·"*31:,. 2* 
35.7• 
35,7• 

I lt,,11 
3boQ* 
17.1• 
38,5• 

'If, 

~I.I* 
2q 0 0• 

2'H.5 
2H.e 

cici.u 
28.'h 

228.9 
2'l ,b• 

3(1q. 3 
?8,'1• 

J70,9 
28.8• 

1ci5, 1 
27, 11• 

2tl'l,2 
?'l. 3• 
21;1 .8• 
118,0 
27,2• 

i!I A, ti 
27.~• 

2lb," 
,1.0• 

17i!. 7 
27, lit -

!?6, In.,. 
?b.'I• 
2b,lh 
2b.8• 

[09.0 
112.u 
1,5,2 
0 1.1 
;,~.5• 
hll,5 
?.8, ti• 

l'"~.'l 
?'l.2• 

1,'l, I 

AL 
2'ib 0 8 
2qq. b-
2!'J.6 
2ii'3,5 

fl7. 7 
231.11 
2Qfi.5 
319 .3 -
i!Cltl 0 8 
2111. 0 
59,8 

17'1.9 
2111.0 
2'111.Q 
2115, I 
311.7 
lbl:l,11 
30",7 
305.5 
370,Q 
1125. I 
333,7 
23b,0 
272,5 
302.b 
20,.8-
i!l2.7 
I 'l7. <I 
13",0 
!IIS.3 
lllb,Q 
121>. 3 
1211.B 
In 3," 
?I .S• 
7i!,7 

110.2 
171,5 
t!bc!,'l 
152.6 

SI 
tl'I 1. 5 
82b 0 b 
1471>. 0 
Ut, 1 • 2 
25b 0 II 
301>,Q 
b20,5 
781>,'l 
7'lA,.! 
335.9 
203,1 
3115,b 
bOl!,3 
71.11,2 
9011,!! 
1,1111.1 
350,b 
5111,,,; 
512.8 
1150 0 ':> 

-!Otl'l O l 
952,0 
538.• 
bQO," 
1102 ,ll 
t>29 • .! 
532 .1:1 
370,2 
2B,3 
2hll,!! 
lll'l O Y 
151 .2 
3b5,7 
259.b 
139,U 
1011,a 
27~.'l 
"5 3. S 
579,7 
H2.lcl 

p 

21.b• 
19.2• 
[ 'l ,2• 
19. I• 
I Ii. O• 
IY,O• 
19.1• 
J9 •.!• 
19 .2• 
l'I, U• 
IQ 0 0• 
[Q,Uo 
l'l, lt 
1 Q. I• 
,~.2. 
1q. I• -
19.0• 
IQ,I• 
IQ• I• 
\Cl. 2• 
I 9 ,c!• 
I 1.'1* 
?0.j• 
17. 8• 
17.8• 
17,lh 
I II. O• 
l'l.Ot 
19.0• 
I 'l .O• 
1°.o• 
tY. 0• 
I 'I • .,. 
19.0• 
I fl, 'I• 
I >I• 9• 
I<;. U• 
111. v• 
I 'I. J • 
l'l.O• 

s 
I b. I* 
15.0• 
I5. I• 
15.0• 
I 11. 'I• 
15.0• 
15.0• 
15,U• 
15,0• 
15.0• 
I.S.8• 
I l.1lo 
ll,Y• 
13.9• 
11.9• 
15.0• 
1.5 .8• 
IJ.8• 
13.tl* 
13.9• 
13.9• 
13,9• 
15,0• 
11.9• 
13,'lt 
U.!!• 
1l.l'• 
13.-!I• 
I 3, ti• 
13.8• 
13. &• 
13.6• 
I 5. U• 
111.Q• 
111.9• 
111.'l• 
1'.i. 0• 
! ':i • U•
,~.0• 
15,0• 

CL 
111.s• 
13.3• 
13.5* 
13.2• 
13 • .!• 
I 3 • .!• 
13.3* 
13.3• 
13.3• 
I3.2• 
U.i!• 
1l,2• 
U.l• 
13,l• 
13 • .!• 
13.3• 
13.2• 
13.3• 
13 • .!• 
12.1• 
Ii!, I* 
12,1• 
11.2• 
I 2. I• 
12.1• 
12. I• 
12.0• 
12.0• 
12,0• 
13.2• 
13.2• 
n.2• 
13.c• 
11.2• 
11.2• 
13.2• 
11.2• 
11.2• 
ll,3• 
13.2• 

t( 

us.a 
1,8.0 
b I. <I 
37.Y 
11, I 
19,5 
53,9 
1b, I 
bO,b 
29,l 
1'1,h 
21.7 
II 3, 'I 
58,h 
76.11 
lj \. 3 
2b.5 
lb,<I 
"0,311.,. 
9l 0 U 
RII, U 
113,11 
511.1 
So.'i 
112.2 
3<1.5 
25.7 

7.2 
11.2 
n.2 
21.1> 
.?S,o 
I II. 9 
7.b• 
7.b. 

I ti, 3 
31.c! 
51!.3 
20.7 

CA 
511.1 
8b.3 
118.5 
IICJ, b 
25.J 
29.b 
'i7.9 
83,3 
9'1.5 
39.b 
21>,b 
Q0,11 
1,11,11 
81.9 
Qb.0 
71.5 
18,b 
115.5 
'i5, 0 
qq_7 
99.7 
'll.3 
llb,O 
bi!,9 
1\1, 7 
bll. 3 
16.9 
27.l 
23,b 
21,0 
1b.3 
17,8 
32.11 
25.Q 
1'1.b 
b,b 

?I, 0 
tlb 0 2 
59.11 
3'1,1 

" ' ,· 
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A1.41JllNT~ I" NHIOGRH<Sh1••1 
~AIRJM CORRECTIONS USIN~ ORU~2 

IC' SLIDE TT V CR >IN FE ti! cu ZN IIR PR 
I 3 
2 q 
3 5 

b" 5 7 
b a 
7 q 
e, I 0 
Q II 

10 12 
II 13 
12 Ill 
I 3 15 
Ill I b 
IS I 7 
lb I 8 
I 7 Iq 
16 20 

I '5 .s 
7.l 
5.lo 

IO ,b 
5,b 
5,3• 

11. 4 
12, b 
~.8 
11. 7 
~o l• 
5. l• 

11,0 
I O,t, 
18.~ 

Q • I 
S.3• 
b,S 

s.2• 
5. 2• 
5,2• 
4.2•"..,. 
~-2• 
4.2• 
~.2• 
". 2 • 
ll,2• 
li,2• 
l,S 

". 2• 
4 • 2 • 
4,2• 
"·2• 
11,2• 
u,2• 

s.2• 
5,2• 
S,2• 
5, 2• 
5,).• 
s.2. 
'>. 2• 
S,2• 
5 .... 
5,2• 
5,2• 
5.2• 
5.2• 
5.2•
,.?• 
5.2• 
':i. 2. 
s • .1• 

3,4 
b,'l 
5.2• 
5,2• 
5.2• 
5.2• 
5.2• 
5.1 
s.a• 
l,1 
5.2• 
'5,c!• 
5,2• 
S,c!• 
II .II 
5.l• · 
5. 2• 
1.'> 

11q.4 
I 1'l, b 
I 83. 7 
IOb 0 l 
ss. 4 
7~.l 

145,8 
170,2 
184,5 
77,'l 
47. 1 

"". q133. II 
17'1,5 
202 • 7 
156,3 
83,b 

121 .<l 

". 2• 
4.2• 
". 2•
3 .... 
l. I• 
". 2• 
l, I• 
3.1• 
l. I• 
1,1• 
3.1• 
l.l• 
3.1• 
1,1• 
3.1• 
l.1• 
3.1• 
l,1• 

3.1• 
3.1• 
3.1• 
3.1• 
3.1• 
1.1. 
3.1• 
1. I• 
3, I• 
3.1• 
3.1• 
3.1• 
3.1• 
3.1• 
3, I• 
3.1• 
3, I• 
3.1• 

4•I* 
".I* 
"•I• 

"•'*li,I• 
4.1• 
li, I• 
"•I* 
"•I* 
II, I• 
4.1• 
J. I• 
II, I• 
1, I• 
4. I* 
4•I* 
4. I• 
4. I• 

"· 2•4.2• 
4.2• 
3.1• 
1.1. 
1.1. 
4,2• 
4.2• 
4.2• 
"-2•
"·2•
4,2* 
4,2• 
ll.,dff 
ll.2• 
li ,2• 
4 .2. 
l.1• 

I Ci, 5• 
1o.S• 
q.s. 
'l.s. 
s.11. 
'1.5• 
q_5. 
'l.S• 
q.S• 
9.5• 
q,s. 
'l.5• 
'l.5• 
Q.5• 
'l ,S• 
q,5. 
Q,5• 
q_5. 

IQ 
2~ 
21 
n 
23 
24 

?I 
22 
23 
211 
25 
21> 

b,b 
I 4 • g 
lb,3 
IS,6 
12,S 
t O • 1 

u. 2 • 
4.2• 
li ,,?o 

"·2• 
5, ?.• 
4,2• 

5.2• 
S.'1• 
S,2• 
~.2• 
5,2• 
u.J• 

4,2 
5,8 
7. ti 
5,4 
11,0 
LI e 2• 

130.'I 
IP.0,5 
231 .!> 
205 .1 
11 b ,5 
152.2 

l.1• 
LI• 
3.1• 
3,1• 
11.2. 
3.1• 

J •I* 
3. I• 
l, I• 
3,1• 
!.I• 
3.1• 

4. I• 
"•I* 
4.1• 
LI• 
4,1• 
1. I• 

l.l• 
3.1• 
3,1• 
3. I• 
4,2• 
3, I• 

'1,5• 
9.5• 
8.li• 
&,,i. 
9,5• 
'l ,5• 

2,; 
2b 
n 
2~ 

n 
)8 
2<J 
30 

4.~ 
A,2 
b O l 
5,Jo 

4,?.• 
ij. i. 
4. 2• 
4,2• 

u.l• 
"· 2•
,.2• 
5.2• 

3, I 
u. I 
':,,2• 
U,2• 

lbb.l 
l 20 ,b 

122.9 
78,& 

l. I• 
3. l • 
3.1• 
3,1• 

LI• 
3. I• 
3.1• 
3.1• 

3.1• 
3.1• 
3.1• 
3,1* 

3. I• 
l.1• 
j. I• 
l. I• 

'1.5• 
Q.5• 
q,s. 

ti•"* 
2Q 
30 

31 
~2 

S,3• 
'='. lo 

4. ,I• 
4.2• 

':i.2• 
., • 2• 

3,b

s.2. 
53.5 
5b,U 

3. I• 
3.1• 

! •I• 
LI• 

4. I• 
4,1• 

3.1• 
3, I• 

9.5• 
11. 5• 

31 
32 
H 
34 
15 

H 
34 
35 
lb 
H 

I). 5 
tl,U 
3.q 

"· Jo,; • 3. 

4,2• 
4,2• 
u.2• 
'i. -?• 
4. ?.• 

5,2•
s.;,. 
'j.2• 
5 .... 
o;. 2. 

S,2• 
':,. 2• 
tl. 4. 
q,o 

s .a• . 

08. I 
73.3 
U.b 
';1.9 
25.0 

l.1• 
3,lo 
3. I• 
3.1• 
3, I• 

1.1• 
3.1• 
1.l• 
l. I• 
l.1• 

4,1• 
4. I• 
4. I• 
q • I* 
".I• 

l. I* 
1. I• 
4.2• 
4,2• 
3.1• 

<i .5• 
'l,5• 
'l ,S• 
9,5• 
9.S• 

31> 3A 5.3* ij .2• 5.2• 5.2• 21. 2 l.1• 3. I• 4,1• 4,2• 9.5• 
37 
lA 
H 
tlO 

3q 
uo 
41 
42 } 

' 

4,h 
b,2 
~.9 
s. 3* 

4. ?.• 
5.2• 
c; ,2• 
':i. 2• 

5. ?.• 
s. ?.• 
5.2• 
5,2• 

5,2• 
4,3 
5,1 
5,2• 

!!3.5 
QI .s 

l B.S 
71,0 

3. I• 
u. 2 • 
4. 2. 
3. I• 

3, I• 
LI• 
l. I• 
3.1• 

u •I• 
4,1• 
11,I• 
4, I• 

3, I• 
3. I• 
3.1• 
l.h 

q • 5• 
q_s. 
Q,S• 
Q.5• 

• MINl~U" OEf~CTA~LE LIMIT, ELfHFNT NOT FUUNn 
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Af,IOUNIS IN NH,OGRA'4S/11** l 
f,l&fRIX CORHECTJONS USING 0HU~2-

IO SLIDE cc NA '4G AL SJ p s CL I\ CA 
I l 
2 II 
l 5 
a b 
5 7 
I, 8 
7 q 
8 1 O 
Q II 

10 12 
II I 3 
12 Ill 
13 15 
111 It, 
15 17 
lb 18 
1 7 IQ 
II' 20 
IO 21 
,;>o 22 
21 21 
n 21.1 
23 25 
211 2& 
25 27 
2b 28 
27 29 
26 30 
29 31 
30 H 
31 H 
3?. 3a 
H ,s 
311 3b 
35 37 
31> 38 
37 3Q 
311 <10 

l'1an "'<12 

0,238 
0.2111 
0,238 
0,218 
0,238 
0,238 
0,238 
0,2311 
0,?31' 
0,23P-
0 ,?lll 
0 ,2311 
0,238 
0,238 
0,2l8 
0,238 
0.238 
0,238 
0,238 
0 .2 38 
0,?38 
0.2311 
0,258 
1.ne 
0.2,a 
0.2111 
0,2311 
0,238 
0,2311 
0.231:' 
0,236 
0,236 
0,2311 
0 • i?JA 
0,2311 
n.ne 
0,.?311 
Cl,23A 
0,238 
0,2311 

35,Q• 
35,S• 
311.3* 
37 ,b• 
Jb,3* 
35.-'!• 
35,'h 
3b,"• 
37,bo 
lb,O• 
lb,7• 
3b,2• 
3&.2• 
3b,b* 
37 ,0•. 
37.3* 
3b,<io 
lb,O• 
9 7. I 
lb.1• 
17.2• 
]Q. "* 
31,. "" 
35.Q• 
31,,3• 
H.O• 
15,11• 
31!, O• 
3b,Q• 
3b,5• 
3b,5• 
37 .2• 
3c;_5. 
38. 3• 
~s.n. 
35,'1• 
3u. •• 
lb. 7 • 
37.Q• 
~7.9• 

20&,<1 
28,b• 

123,11 
132,0 
28,a. 
'16, 0 
?8,bo 

IH,':> 
27,<I• 

285,8 
27,1• 
26,7• 
2b.tl• 
73,11 
29,1• 
?.9,!o 
2b,9• 
7&,b 
1,3,11 

IH,9 
11'1,b 
2'1.lo 
Sli,7 
2b,7• 
2b,'1• 

158,0 
?7.~• 

11'7,J 
1115.3 

2b,O• 
102.9 
!l!!,2 
n."• 
27,7• 

11.12 ,'5 
2b, 7* 
?t,.O• 
27. I• 

lb<i,5 
~7,ba 

llb,7 
11,'l,7 
123,0 
lOl ,<1 
t '17, 7 
21,5• 

IQ5,5 
175. I 
HS,b 
120,o 
233,0 
125.0 
I 3'1 ,Q 
160 .8 
23'1,fl 
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81>3,d 
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3b7,0 
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18,IJ• 
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I II. lo 
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1 Q, I• 

I 11, 9* 
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u.a• 
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13,li• 
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11.<'• 
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u.o 
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20,3 
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<13,11 
70.8 
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33.3 
23.7 
33.0 
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72.6 
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53,,? 
"3.1.1 
a3.o 
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fl,! .o 
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Ill!. 5 
lll.5 
31>,b 
35.o 
8tl,3 
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20,9 
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3.1• 
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'1.5• 
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Q 
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12 
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15 
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20 
21 
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?3 
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!7 
!~ 

8 
Q 
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15 
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2 0 
2 I 
?2 
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;>S 
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?7 
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29 
30 
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4, 7. 
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!i.2• 
l.5 
5,2• 
'5 .2 
,, • 2• 
b,b 
li,b 
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3.1• 
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l.\o 
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3.lo 
LI• 
3.1• 
3.1• 
l.l• 
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l. I• 
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3. I• 
LI• 

3,1• 
l. I• 
l.1• 
l, I• 
3, I• 
l. I• 
3.1• 
3.1• 
l.1• 
l.l• 
3.1• 
LI• 
1.1• 
1.1• 
l, I• 
LI• 
3, I• 
1.1• 
l. I• 
3.1• 
l.1• 
l. I• 
.lo. I• 

U. I• 
a.1. 

"· • 
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"· * u. • 
3, •
l. •
4. • 
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l. •
3, • 
3. • 
3. • 
u. • u. • 
4. • 
l. * 3,1• 
U,I• 
U.1• 
4.1• 

3, I• 
l.1 • 
3.1• 
l, I• 
l. I• 
3.1• 
u.2• 
4,2• 
U,2• 
u.2• 
u.2, 
4,2• 
Q,2• 
4,2• 
4,2• 
4,2• 
U,2• 
l, I• 
l. I* 
3, I• 
3.1• 
.S. I• 
l, I• 

9.5• 
9.5• 
'1.5• 
'1.5• 
'1.5• 
'1,5• 
9.5• 
'1,5• 
'1,5• 
'1.5• 
9,5• 
Q,5• 
'1.5• 
9 ,5• 
9,5• 
9.5• 
'1,5• 
9,5• 
'1.5• 
'1,5• 
9,5• 
'1,5• 
'I, S• 

?0 31 b,~ lJ 11 2• <j. 2. 5,2• 101,b l.l• l.1• l.l• l, I• '1.5• 
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II H 5,3• u • l• 5,2• l,3 7Q,O l, I• 3.1• l. I• 3. I• 9. !>• 
12 \4 l O. 5 U,2• 5.2• IJ. 7 140,7 LI• l, I• 1.1• 3. I• 9 ,5• 
13 
14 

15 
3!> 

12, b 

1b.? 
4,2• 
u,2• 

5,2• 
5,2• 

u.~ 
5,2• 

11,11. 5 
235,2 

5. I• 
3.1• 

3.1• 
l.1• 

U.I• 
u.1• 

3. I• 
LI• 

'I. S• 
9,5• 

15 q 1. ~ l4. ?• ,; • c'. .., • 2• 123.~ l. I• l.t• q •I• 3.1• 9,5• 
Ii, 
17 
i~ 
i'l 

3JJ 
19 
IJO 
Ill 

5, 3 • 
5,0 

11 , ~ 
8. 7 

L 7 
U,2• 
u.?.. 
tJ. ?• 

5,2• 
u, 2• 
5,2• 
S,2• 

U,I 
5. l 
4. 2• 
u. 0 

33.1 
i,~ • I 

IO 7. ,1 

IAl.0 

i, I• 
3... 
l. I• 
l.1• 

LI• 
3. I• 
3. I• 
3. I• 

3, I• 
l, I• 
3.1• 
3. I• 

3. I• 
3. I• 
l. I• 
l. I• 

8.U• 
'l, '='• 
b •"* 
'l.S• 

10 Ui! 1u.~ ,. ,2• 5,2• 5,2• 20b,b l, I• l.t• u. I• 3, I• 'l,5• 
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13,8• 
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21,b 
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q 
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12 
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0. 2 311 
0,218 
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n~.1 

'IA, 7 

23,l•
2s.~. 
?b,2• 
211,11• 

1%,2 
207 ·" 
i'H.7 
135,b 

273,S 
lOl, 1 
21111,8 

'lU,8 

I 8, .!• 
19, II• 
20.5. 
t 9. 3• 

10. ti 
45,0 
27 .7 
18,2 

13,3• 
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IU • "•
11.2• 
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117.9 
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~SI.I 

231,9 
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13.2• 
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13\l,S 
Q3,b 

210,2 
2AS,b 
150,b 

19, 3 • 
21, b• 
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~S.b 
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15 I 7 o.ne 2211. 7 l'l,b• 58,3 155,3 17,h 1111, 9 11,b• l 11, 7 22,11 
I II 18 0,218 I b J, II 19,5• 11.u '11,b 17, h llb,3 12 .a• 10,3 20,2 
I 7 l'I 0,2lA 157,Y I ti, 3• 11.3 117, II 11. I• 53.2 11.b• 'l,<I 15.~ 
It' 20 0,231:' 'lO • <I 16,2• 1b, 1 51',b I 7, O• I 7. 1 l I, b* 10,0 111,I, 
l'I 21 0,238 120,t, 1!1,l• 7b,II 73 ,11 l 7, I• 30,7 11,b• II, I 111 ,b 
20 22 0,238 l!i'l,1 18,3• I,,!. 0 llb,2 17.1• llb,3 11,b* ltl,b 211, 7 
21 23 1),238 1118, 5 I Y,b* 73, 3 .!0b,3 I 7, I• 110. I 11,b* i'0,b 18,3 
22 
23 

i!II 
25 

0,23/l 
0.2311 

100.<1 
1111, 7 

19,o• 
19.5• 

lb7.2 
'511,b 

90, t 
87,2 

17,1• 
1 7, I• 

311.ti 
52,9 

11,b* 
II.a• 

I 'I, 5 
11.2 

21.<I 
t, • II 

211 2n 
?5 27 

o.238 
0, ,?JR 

82.9 
81'. ~ 

18, .S• 
I '1,5* 

1111 • cl 
'5b,Y 

b4. 7 
IIJ,3 

11, I• 
17,U* 

71,J 
l8.5 

11. b* 
ti ,b* 

I 11, II 
~ .... b.l• 

I b, q 
2b 2H n~2311 82, ..i 18.2• 31!.l 7.!. 5 I 7. O• ,s.11 I I. 5• 'I. I 7,b 
27 2'1 
211 30 
?'I 31 
30 32 
H H 

n.23R 
0,238 
0,21/1 
0,238 
!l,238 

llb.2 
q7,o 
bl.'! 
23.2• 
;,3. 3• 

I 'I, 5• 
18,2• 
111.2• 
70,2 
11'1,b 

H,2 
'i2, I 
3b,5 
30 .o -
119,2 

7'1, q 
3q,2 
19,b 
i.!5,Y 
24,11 

17, O• 
lb.0• 
17,0• 
lb,~• 
17,0• 

37.1 
36,S 
311. 0 
31,l 
;)b,2 

11,b• 
II.~• 
11.5• 
11.S• 
11.5• 

10,1 
7.1• 
7,1• 
7,1• 
7,1• 

1b. I 
7.5 
b,I• 
b,I• 
b,I* 

!'. 311 0.2111 50,b 111. 3 lb;2• 50,3 17.J• H.11 11,5• 7.1• b •I• 
n 
311 
35 

,s 
31, 
H 

0,2311 
0,;>'6 
0,23/1 

72.1' 
II ?.5 
115,8 

19, "* 
IA,2* 
16,2• 

Ub ,!I 
10.2• 
I b • .!• 

q I• q 
37,11 
l"1 ,11. 

I 7, 0 • 
lb,0• 
I a. 0 • 

115.J 
115,7 
55,b 

11. 5• 
11 ,S* 
11. 5• 

ii .2• 
7,1• 
7,1• 

b, I• 
b,I* 
b,I• 

~t, 38 0,231:1 33,3 16.2• Ii I, 7 I 7, 11 • I 'i • 'I• 11!,b II. 5• 7,1• b •I• 
37 3'1 I). i'lf\ Q5,b 18. c!• Id ,Q lb,u 1'>. 0 • 2'1.11 11. 5• 7,1• b •I* 
31:' 40 0,2311 2.S,2• 1!1,2• llb,2 5·1, t- lb, O• llu. 7 11. 5• 10,2 b,I• 

!'l 
~o 

'" 
u2 

0,2.SA 
0,23A 

B.3 
121>, II 

1&.2• 
I A,i• 

14.8 
10.3 

71,1 
llb,0 

I a, uo 
1.,, \I• 

II I. J 
11.5 

11 ,5• 
11.S• 

7.1• 
1. I• 

20,5 
b,I• 
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UC OAVJS PfVf ANALYSIS 
~fQUOTA-GTA~T FOREST / 

ID SLIOE cc 
1 3 0,238 
2 II 0,23R 
3 5 0,238 
4 b 0.238 
5 7 o.21e 
b 8 0.238 
7 9 0.2111 
" 10 0.238 
q 11 ~ •.B8 

I 0 12 0,238 
II t l 0,238 
12 Ill o.238 
13 15 o.23"' 
14 I b 0,2H 
15 17 0.2 511 
lb 18 0.238 
17 19 (1,23B 
11' .:!O 0.23s 
I 'I 21 0,23/1 
!O 22 o.238 
!1 .?l 0,2.HI 
!2 ?II o.238 
!3 25 0.238 
!II 21, 0 .23ll 
!5 n 0.23!1 
!b 28 0,2311 
!7 ?9 0,?38 
!t< 30 0.218 
!Q 31 O • ?],8 
10 J2 0 ,23R 
•I n 0 .238 
ii! 311 n,;,311 
; 3 3'i 0 .238 
ill 3b 1). 238 
;c; 37 0,?3P 
ib 38 0,2J8 
i7 3'1 0.2'8 
iA 110 0. 2~8 
;q ~ I 0. 23!1 
10 112 0, 238 

PERIOD 5 

AMOUNTS 
,-ATRJX 

NA 
q5,4 
21,Q• 
32,11 
115.1 
7q,o 
117. I! 
uq,b 
2:s.2 

151.2 
Q5,2 
IIQ,5 

111 I, 5 
121,,q 

bO,ll 
57.o 
so.q 
111>,8 
38.7 
117,3 
21,2•
in.s 
i' 5. 2 • 
21.1• 
i'3.I* 
2.l. ,,. 
21.'l• 
51.~ 
11q_5 
b I.':, 
34,2 
21. 0 • 

21.9• 
,1_q. 
i?O ,11• 
22.u• 
20.1• 
21. 'I• 
23.2 
2b,<l 
111,<l 

FILE 315112 
/ STAGE q I PART 2 

IN NANOGRAl1S/1'**3 
CORRECTIONS USING ORU1411 

MG AL 
It!, I• lb,2• 
1q.o 11,8 
QI) 0" lh,2• 
18,3• 110.2 
111.c!• 311.0 
111. I* I 5, O• · 
110,0 15,0• 
71. 7 15, l • 
I 1, I* ll'l,1 
17,2• 11111, 7 
17,0• IS, I* 
11.0• 23.3 
111.2• lb,2• 
Ill .2• lib. 0 
ti! .2• 78.5 
18.2• J9.7 
18.2• 28.3 
I 8. I• I 1>.2• 
18.2• 11,11 
58.5 i!ll,11,..q.,, 11>.2* 
1'I. q. 211,3 
1q.h 3q,d 
211.q 1 q·.o 
111.2• 211.ll 
21. b ?7,1 
I !I, 1 • 23,Q 
\8.2• 21.8 
1'1.2• 15.0• 
I 8. I* ld,q 
?'1.0 I 8 • .i 
76,b i'b,tl 
1!1. 1* ?b.5 
75.5 15.1• 
17. u • '50. j 
llb,3 ,~.o 
I b,'l• 37 .2 
lb.9• '53 .11 
11.0• i;o. u 
17.0• 53.v 

ANAL~S)S 

SJ 
lb,3* 
lb,3• 
t 7. II• 

12b.o 
t19,8 
tb,3* 
tb,3* 
1'7,b 

l?b,9 
IIIQ,3 
135,2 

1111. 5 
b I .II 
b2,b 
53.2 
bb,0 
27 ,I! 
112. 8 
17,11• 
34.2 
311,l 
37. j 
17."• 
I b. 3• 
17, II• 
?~.7 
22.5 
3Q,O 
II 7 • 5 
28.3 
30.2 
32.1 
lb, 0 
i;5,11 
b8,I 
11>,3• 
lb.3• 
lo.3* 
113. 3 
37.7 

nN 0?171/8~ 

p 

15,9• 
11. 1 
lb.0• 
17.1* 
I II .O• 
15,9• 
12.2 
I II .'I• 
lb,O• 
lb.O• 
10.0• 
lb. ll• 
11.0• 
lb.II• 
lb,U* 
lb,0• 
t.5. 7 
17.o• 
17.0• 
10.2 
11.0• 
11. O• 
11.0. 
10,7 
lb .O• 
ti. 7 
I 5. 'l• 
I i.tl 
I5. 'I• 
15.9• 
15. 5 
15.~• 
15.9• 
111. 9• 
I". 'I• 
I u. Q• 
15,'l• 
2U,t< 

o.i:l 
111. q. 

0/1' 0'-1 

s 
lb.{• 
18,q 
27.1 
28.11 
22.11 
37 .5 
22.3 
17. 7 
2b.1 
40.0 
1b. 7 
35, 0 
2b.9 
25.3 
111. 7 
12.3 
13.5• 
13.~• 
13.8 
12.11 
I 3. 5• 
23.h 
31. 3 
13." 
13.5• 
111.s 
13. ':>• 
B.5• 
13.5• 
12, II* 
12.<I• 
12.11• 
15.0 
111,b 
20.<1 
21. O 
\2. II• 
12.11• 
15.5 
9.7 

OZ/?7/Ab 

CL 
11.5• 
I I.5• 
11,5• 
11.b• 
11. 5• 
I0.5• 
10.5• 
10.5• 
10.5• 
10.5• 
10.5• 
11.5• 
11.5• 
I0.5• 
11.s• 
I I. 5• 
1 I .5• 
11.5• 
11. S• 
11.5• 
11. 5 • 
11. 5• 
11. ':> * 
11.5• 
11.5• 
11.5• 
11. 5• 
11. 5• 
11.5• 
10.5• 
IO.':>• 
10.5• 
I0.5• 
10.5• 
10.S• 
10.5• 
10.5• 
10.5• 
10.5• 
10.5• 

K 
7.1• 
1,1• 
7,1• 

tll.5 
7.1• 
7,1• 
7,1 
7,1• 

10,q
n.'I 

q,t, 

7. I• 
b,5 ,... 
f •I* 
1.'I 
7.1• 
1.1• 
8,2• 
1,1• 
1 • .:i 

ll,b 
7. I* 
7. I• 
7.1• 
7.1• 
7.1• 
o.5 
7.1• 
7.1• 
7.1• 
7.1• 
7. I* 
1.1• 
7.7 
1.1 
1. I• 
7. I• 
1•I• ,... 

PAGF I Of 2 

CA 
II. I• 
b,I• 
b.h 

15.0 
5,2 
b.5 
b,I• 
9,3 

1(/,5 
29.l 
13,0 

5 .2 
13.3 
5.l 
1.b 

14.7 
b,I* 
b,I* 

13.0 
5.9 

111. 0 
b.l• 
b,I• 
6,1• 
1>.I• 
7.0 
0.1• 
7,0 
b,l• 
7. 1 
7,b 
5.8 
9,b 

IO. i 
11. o 
5.1• 
5. I• 
b. II 

I 3.8 
b,0 
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IC OAVIS PlXf ANALYSIS 
lfijUOJA-Gl4NT FOREST/ 

• SLJOE cc 
l 0.231! 
4 o.238 
s (t,,.218 

SLIDE ft 
1 11,1• 
II II, I• 
5 <I• I* 

• HINll'UM 

FILE 31543 ANALYSIS 
PERIODS / STAGE 4 / l'AHT 3 

Al'OIINTS IN NANOGRAMS/H••l 
HATRJX CORHFCTIONS USING DRUH4 

NA l'IG AL SI 
22.1• 111.0 ll.1! 73.2 
58.3 17.0• 211.0 29.q 
so., 17.0• 15.8 32.11 

CR HN FE" U..,,O• II. O• <I.O• 17 ,b. 
11.0. 11. o.. 11.0• lb.l 
11. I)• <1.11 .. 4.0• ·111.2 

OETECTA~LE LIHTT, ELEM~NT NOT FOUND 

nN 02127/bh 

p 

I 11.q• 
l<l.'h 
I". 9• 

NT 
1.0. 
3.0• 
3.o, 

0/t> UN 

5 
12.11• 
lb.l 
13.8 

cu 
l.tl• 
3.0• 
3.0• 

02/27/flb 

CL 
10.5• 
10.5• 
10.5• 

ZN 
l.O• 
1.0• 
l.O• 

PAGF 

I(,.,. 
7.1*,.,. 
,311 

111.9 
4.0• 
<I• U• 

I OF I 

CA 
29.9 
s. I•s.,. 
l'A q_,. 
9. I• 
9.1• 

,Ill 

.~- ..;._ i,-; 

I ,; 



~· 
IC OAV(S PTXF 
~QUOJA•6llNf 

U.JALYSIS 
FOH€S1 I PERIOD 5 I 

FILE 
STAGE 

31571 
7 / PART 

ANALWSJS ON 0?1?7/8~ 0/f' IHI 02/nlllb PAr;E I OF 2 

AHlllJNTS !"I "lANOGRAHS/H.. 3 
HATRlX COR~FCTIONS USING ORUH7 

SLIDE 
3 

" 5 
b 
7 
8 
q 

I 0 
II 
12 
13 
1" 
15 
I b 
17 
Pl 
l'I 
?0 
21 
n 
?3 
2LI 
?.'5 
2b 
n 
?ll 
?'I 
30 
31 
3?. 
n 
! " 
55 
31, 
J7 
38 
3'1 
LIO 

Lil 
u2 

cc 
0. 2311 
O.? 38 
0,,?11\ 
0.2lll 
n,23e 

,.\l.2311 
0,238 
0. 2 HI 
Q ,2311 
0. 2 31' 
0,2311 
0, 2.HI 
0,23~ 
0,231' 
0. 23/1 
0,2311 
0,2311 
o.na 
0,238 
O,,HP. 
0.;, ~~ 
n.?3~ 
0. 2~P. 
o.• 23P. 
0,2H 
O,?jA 
I)• ?,lk 
0,?38 
0,23~ 
0,23/1 
0,2\P. 
0,23~ 
0,238 
0,2\ll 
0,?31! 
0,?.HI 
0,238 
1). 2 j/1 

0, ;>3fl 
0,?38 

NA 
QI,. 3 
b0,3 
in.2 
c;;>. '> 
19.0• 
I 'l .0• 
111, 5• 
t 'l. "* 
Iq • ,:,• 
ttl.5• 

IO 1. 2 
32,b 
11. 0 
I<I. b• 
QII • c; 
117 • 7 
I Cl ,b• 
15/1,•l 
I Cl• b• 
3b.~ 
I q. b* 
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3.0• 
3.0• 
3. U• 

ZN 
4,u• 
u.o. 
4.0• 

tJI< 
LI• U • 
l. o • 
l.U• 

PH 
I/• U• 
i, • U• 
'I.(,. 

• HINIHUH DETfCTARLE LIHII, [LfHfNT NOT FUUNO 
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UC O&IIIS PIX~ .I.I\IAL VSIS FILE 3l2bl ANALYSIS ON O?l~il6h 0/P 01\o 02/07/llb P&Gf 1 Of 2 
SEQUOIA-GIANT fOHfSl / PfRJOD 2 I Sl4GE b I PART 

Al'OIINTS IN NANOGRAHS/H•*3 
MATRIX CORRfCTIONS USING DRUHb 

ID 
1 

SLIDE 
l 

cc 
o.;,1111 

I\IA 
1111.l• 

HG 
lb .1• 

AL 
311.l 

SI 
70.8 

I' 
37 .I>• 

s 
31.:h 

CL 
27.:5* " lB.I• 

Cl 
15.1• 

2 II 0,?1111 02.l• ,11.1. ,'9.0 1211. 7 lb.I>• 30.3* ,i.'1,.3. I 7. I• 111.1. 
l 0.21111 111.2• :n.o. 35.5 91.1 311.b.• 28.3• 25.l• 15. b 13.1* 
II b o.~uu 113. II• 35.1• 37.0 120.1 J7~11• 11.l• ?7.h Ill. I• 114. 1 • 
5 7 0.21111 Ub,5• 313.3• 111.11• t5t-,8 39. 7* H.l• 29,lh 20.1• lb.I* 
t, 

7 
II 
9 

II 
Q 

11 

0 .21111 
o.2uu 
0. ;_,1111 
0 • 21111 

113,3• 
u I,?• 
110. I• 
II 1, ?• 

15.1• 
n.o. 
32.9• 
H.O• 

32.5• 
30.11• 
29,5 
38,9 

llll,0 
311,9• 
111>.b 

1 I 5. 0 

37.<>• 
11111, II 

311,b* 
311,11• 

11 .l• 
29.3• 
2ll,2• 
29.3• 

?7.3• 
25.h 
25. 3• 
25. 3• 

1t'I. 1 • 
17.1• 
17. I* 
I 1. I• 

15.1* 
13.1• 
13.1• 
ll.1• 

1Cl 
II 
12 
13 

12 
13 
I II 

0,?1111 
0,?1111 
() • ?1111 
0.21111 

3b,b•1,.1,. 
311,11• 
B.2• 

30.1• 
21>,9• 
27,9• 
2b ,8• 

27.5• 
1115, I 
87.2 
?11.2• 

93,1 
79,11 
51.7 
1b,II 

95~.! 
b2,9. 
88.3 
92.5 

.. 
223.7 
212.11 
198,l 
l9b,II 

22.l• 
19.l• 
22,0 
I b. 7 

4b,3 
2t,.5 
13, I• 
23.8 

12.l• 
IO, I• 
11. I• 
10. 1 * 

111 I b 
I 5 17 

0.21111 
o.;,uu 

:53,2• 
33.?• 

21>.8• 
21>.8• 

12,b 
bb 0 1 

H.7 
78,2 

bll.b 
79,9 

191.0 
1111.2 

I 9 .l• 
lb 0 5 

13.1* 
13.1• 

10,h 
IC1.1• 

lb 
17 

18 
19 

0.21111 
0 .21111 

33 0 11• 
33.5• 

10 I• I 
27.0• 

3'1.1 
88.5 

I.I 1 • I 
711,8 

110,5 
73.2 

179,5 
2118,1 

19.l• 
19. 3• 

i'b 0 il 
111.11 

10, 1 • 
I ii. 1 • 

IA 0 .?1111 32.t,• ·21>. O• 03 0 4 t,11 0 9 llb.9 ?llb,11 19.3• 1511 • b IL. I• 
IQ 21 0.21111 12.5• 25.9• 70.l 85,11 A2,tl 220.,! 19.3* 110.9 23,,b 
2(1 
21 

22 
23 

0 ,?.1111 
0, ?IIU 

32,1• 
30, 9• 

'i6,5 
211 ,b* 

lb,11 
22. 1* 

79 ,II 
90 ;o 

1111. 3 
7t,. 5 

88.8 
1112.2 

19. b 
17 .2• 

12.1• 
17 .5 

I u. I• 
Y. I* 

22 211 0 0 2/jU 3?.11* 25.9• 140,b 59,8 •111.11 220.1 18.3* 37. 7 10.1• 
2l 
2U 2b 

0.21111 
0.21111 

32,3* 
32.o• ,·· 25,!I• 

25.9* 
i'ti.3• 

1i1b .b 
93,3 
73.5 

90.9 
78.7 

273.4 
298.2 

19.1* 
20.h 

n.o 
78.2 

IO. I• 
H.1• 

25 
2b 
27 

27 
28 
29 

o.;,1111 
o.211u 
0.21111 

33.q• 
311,3• 
311,1• 

?.8,2• 
27.'l• 
27.8* 

25.5• 
9e.8 

230 0 3 

129.7 
130.l 
94.7 

12&. t 
153.8 
29.5~ 

1113.8 
25.l• 
25,3* 

21 .11• 
22 .3• 
22.3* 

117.~ 
2b.b 
I". 1 • 

111. 7 
12.1• 
11. I• 

26 0.211/j 311,3• 27.9• 277 .5 108,b 29.0• 24,l• 22.l• 35,2 I 2. I• 
29 
30 
31 
32 

31 
32 
33 
34 

0,?1111 
0.21111 
0,2IIQ 
o • .111u 

33,9* 
l".O• 
31>,7• 
35,b• 

27,1• 
27.2• 
30.2• 
29,1• 

lbl.2 
q7,b 
U2.Q 

145.9 

95.0 
IOb.7 
bl,3 
57,3 

1n8.o 
131:l 
I 11 .] 
q8.2 

'I 

421.3 
1110.8 
301.7 
221>·.l 

?I .'lo 
25.1 
21. 3• 
21. l• 

Ill.I• 
38.0 
511. I 
111. I• 

11. I• 
11. I• 
II.I• 
ll. I* 

n 0.21111 311 ,3• 27 .9• 95,8 l OCl,11 102.0 107.9 20.:h 13.1• 8.9 
311 3b 0,?1111 311.5• 58.8 25.4• 1211.0 121,b 195.5 2u.l• 13.1• 10,9 
35 
lb 

37 
38 

0.21111 
0 • j.'llll 

]11.5• 
35.8• 

28.0• 
28.h 

1011.2 
70.3 

7q.8 
911 0 3 

109.7 
IUll,b 

21111.5 
309.1 

20.:h 
21. l• 

111. I• 
lO.b 

II. I• 
11. I• 

37 
38 

39 
110 

0 0 21lll 
0.21111 

35.7* 
:1,11 _1,. 75.l 

211. o. 
93,2 

158.l 
I! 7. I 
l'5,3 

29 0 &• 
1117. 5 

292.l 
104.8 

21.3• 
21.1* 

33. 7 
I II• I• 

lb,3 
11. I• 

JQ 111 0.21111 33,b• 27.0• 188. 'l 80,0 111, 2 220.7 20.l• 111,9 11 • I* 
110 112 0 .21111 H.b• 27.0• 131 0 1> 81,7 941.1 258.l 20.3* 'ill.I> 11. I• 



UC DAVIS Pin iNAl YSIS FILE 1121,J INALYSIS ON U?/07/1\b 0/1' ON Ot'/07/Bb l'AGl 2 0~ 2 
SEQUOIA•GIANT FOREST/ PERIOD 2 I STAGE b I PART 

AHOIJ ► IT S IN NANOGIHHS/HU3 
HAT~IX CORRECTlONR USING llflUHb 

ID SLIDE TI V CR HN FE NT CII ZN BR PB 
I 
2 

3 
4 

12. I• 
11, O• 

13.0• 
12.0• 

12.0• 
11. O• 

11.0• 
11. o • 

10.0• 
IO, c,. 

tt.o. 
1.0. 

7.0• 
7,0• 

1. O• 
7.0• 

12,(l* 
11. 0• 

2!>. I• 
23,1• 

~ 5 I I, O• 12,0• 11,0• 10.0 ICi.o• 7.0• '0 • O* b.O• 11.0• 22.1• 
4 b 12,1• 13,0• 12,0• 11, 0• 11,0• 7,·O• 7.0• 7,0• 12,0• 24, I• 
5 7 13,1• 14,0• n.o. ll,0• 12.0• 8.0• 7,0• ll.0• 14.0• ?8.1• 
b 
1 

8 
q 

I 2. I• 
11,0• 

I 3. I\* 
12.0• 

12.0• 
I I. O• 

12,0• 
I u. o • 

11, O• 
IU,0• 

tl.O• 
1.0. 

1.0• 
7.0• 

7.u• 
1.n. 

12.0• 
IO. 11• 

?II.I• 
21. I• 

A I 0 I l • O• 12,n, 11.n, 11, o, In. I\• 1.0. 1.0. 1.0. tu.o. ?O .1* 
q 

I 0 
I I 

II 
12 
I l 

11, 0• 
IO, I• 
8,0• 

12.0• 
10,0• 
'I, 0• I 

11, 0• 
10,0• 
6,0• 

11, 0• 
IO. I 
8,0• 

10,0• 
'I, C,. 

7,0• 

1.0. 
o,O• 
b,~• 

7.0. 
b,0• 
~.o. 

7,U• 
14,2 
5,0• 

IU,ih 
b,O• 
b.O• 

21.1• 
17.1• 
n.o. 

12 
ll 
14 
15 
lb 
17 
1!I 
l'l 
20 
21 
22 
23 
24 

14 
15 
lb 
17 
18 
l'I 
20 
21 
22 
23 
211 
25 
2b 

q,O• 
6,0• 
8,0• 
8,0• 
a,O•
~.O• 
8,0• 
8,0• 
a.o• 
6.0• 
8,0• 
6,0• 
'!, O• 

10,0• 
'I, 0• 
'I, O• 
'1,0• 
'1.0• 
'I ,O• 
'l,O• 
'I, 0• 
'I, 0• 
8,0• 
'I, 0• 
'I, O• 
'I, Oo 

'1.0• 
ll, 0 • 
8.o• 
8, (lo 

11,0• 
II, 0• 
8,0• 
8,0• 
8,0• 
8,0• 
8, O• 
II, 0• 
'I, O• 

q,O• 
11,0• 
II, O• 
8,0• 

11.3 
8.0• 
6,0• 
6,0• 
8,0• 
7,0• 
11,0• 
11.0. 
ll, 0o 

11,0• 
b,b 
8,0• 
7,0• 
7.0• 

13 ,b 
l!,'1 
7,0• 
7,0• 
7,0• 
7,0• 
7,0• 
II. (Jo 

b ,II• 
b,0• 
b,O~ 
b,O• 
b. Oo 
b,"Uo 
b • U.• 
s.o. 
5.0• 
s.o. 
s.o. 
s.o. 
b,O• 

.1 

b,O•
s.o• 
1,b 
5,0• 
s.o. 
s.o. 
s.o• 
'., • O• 
s.o. 
s.u. 
5.0• 
s·. CJ• 
s.o. 

i,.,H 

5,0• 
'l,t, 
1 .'l 
5.0• 
7.1 

12,2 
q,q 
s.o. 
5,'I 
s.o. 
b,9 
5 ,(Jo 

1.0. 
7,0• 
7, o, 
b,O• 
b,Oo 
b, 0• 
b, O• 
b,Oo 
b, 0• 
b,O• 
b, 0• 
ti.0• 
b,0o 

'". u•14.Uo 
13,U• 
13.0• 
13,0o 
13,0• 
13, O• 
13.0• 
l'i,0• 
12,0• 
lc,Oo 
12,0• 
12.0 .. 

25 27 1'5,2 10,0• 'I, 0. 'I, O• 11. 8 b,0o b,O• 7,b b, O• 13. 0• 
2b 
27 
28 

28 
2'1 
30 

'l,0• 
9,0• 

10.0• 

I0,0• 
10,0• 
10,0• 

'I, 0• 
7.5 

10,0• 

'I. O• 
'1,0• 
'1,0• 

8.0• 
8,0• 
'I, Cl• 

b,O•
ti.o. 
b,Oo 

b,0• 
b.O• 
b,!J• 

b.O• 
b,Oo 
b.O• 

7,0• 
7,0• 
1.u• 

'"· o..I Ii, llo 
14,0• 

29 
30 
31 

l1 
32 
33 

11. 3 
'I.lo 
'I, 0• 

10,0• 
'I• 0• 

10,0• 

q, O• 
°' •O• 
'I, 0• 

Q,0• 
'l,'I 
'I, 0• 

II, Cl• 
8. Q 
8,0• 

b,0• 
b.O• 
b,O• 

b,0• 
s.o. 
b,0• 

b,Oo 
s.o. 
ti. O• 

b,O• 
b,O• 
8,0• 

13.0• 
13.0• 
17,1• 

32 
3J. 

3li 
35 

'1. 0• 
'I. 0• 

IO,n• 
10.0• 

'I. 0• 
9 • O• . 

Q,O• 
'I. O• 

8,0• 
8,0• 

b;3 
b.O,i 

b,O• 
s.o. 

b,O• 
5.0• 

8,0• 
7.0• 

lo.I• 
14.0• 

34 
35 

3b 
H 

30,b 
'I, O• 

10.0• 
Ill. O• 

'I, O• 
Q,O• 

'I. 0• 
'I. O• 

8.7 
11,0• 

b,Oo 
t,,Oo 

S,O• 
b,O• 

b,O• 
b.O• 

7,0• 
7.0• 

14,0• 
111, 0• 

3b 
37 

38 
3'1 

'I, O• 
'1,0• 

10.0• 
10,0• 

'I, O• 
'I. (I• 

'1,0• 
'l,Oo 

fl. 0• 
8,0• 

., • 0•. 
b, o·• 

b,0• 
b,0• 

10.0 
IO. Cl 

7.0• 
7,0• 

111,0• 
15,0• 

3B 
3'I 

40 
41 

'I, O• 
'1,0• 

10,0• 
10,0• 

9,0• 
'I, 0. 

q, O• 
'l,O• 

8.o• 
8,0• 

b,0• 
1,,0. 

b. 0• 
5. O• 

b,0o 
10.2 

7,0• 
7, 0• 

14,0• 
14,0• 

40 42 '1,0• 10,n, 'I, O• 'I, O• 8,0• b,2 b,O• b,O• o,O• 13,U• 

• HINl~U~ DETECTABLE LIHIT, ELEMENT NOT FOUNO 

I ,, 



UC DAVIS P!Xf ANALYSIS FILE 3li!b2 ANALYSIS ON 02/Ptll!t, 0/P ON Oi!/07 /!lb PAGE I nF ? 
SEDUnIA•GJANT FOREST I PfR!On 2 / STAGE b I PART? 

AHOllNl S l'l NANOGRAHS/11*•3 
MATRIX COQRECTl~NS USING DHUHb 

JD SLIDE cc NA HG AL SI p s CL K CA 
I 
2 
3 

3 
II 
c; 

o.;,1111 
0.21111 
0.21111 

3'1. 7• 
33,'h 
3u.O• 

2ll. I• 
211.2• 
27 .2• 

11111.s 
211,8 
2211.1 

bb 0 4 
7!1,8 

I 0!1,'5 

103.7 
101.q 
I bb.'5 

27l.b 
352.q 
320.8 

21.l• 
21. II• 
17.2 

II. 7 
117 .8 
lb.3 

8,8 
11. 1* 
11. I• 

4 b o.;>u11 33.8• ?7.1• 2~11.11 5b,6 1ofl. 1 350,I 20.3. I 3. fl 11.1. 
5 7 0 .21111 33,b• ?.7.0• 119,8 117,8 73.5 320.b 20.1. 11.,. 11. lo 
b 
7 
8 
9 

8 
q 

I 0 
11 

0. 21111 
0 .;>411 
0. 21.111 
0.?1111 

33,11• 
B.11• 
B. 7• 
32.S• 

2b,q• 
t,J.9 
27.t• 
90.3 

211.:h 
13.l 

135,11 
211.llo 

I B.4 
I 01 0 8 

qq.11 
q5_7 

21,b• 
q9 .11 

109. II 
I 13.b 

331!.7 
31 (I• II 
328,'5 
257.2 

20.h 
?ll.l• 
21.3* 
t 9. 3• 

lo.!:, 
29.0 
3'5.3 
31!. 5 

11. I• 
11.1• 
11. I• 
17.3 

IO 
II 
12 
13 
Ill 

12 
13 
Ill 
15 
lb 

0,?1111 
0.21111 
0 • ?1111 
0 • 21111 
o.?1111 

J2.5• 
32.b• 
3?.q• 
32.7• 
32.11• 

1111.b 
2'5,'I• 
.?b.l• 
2b,O• 
79.11 

fl I. I 
'17.11 

160.7 
I Ob.II 
?3.11• 

7 II ,f 
bll. 7 
65.2 
52.3 
8b 0 P 

IOI.I 
99,S 
92.,3 ,' 
At.3 
62. I 

?.97.5 
320.5 
1122.3 
1122.9 
11.3b. I 

M.3• 
tr,,. 3• 
13.11 
I 9 .l• 
19.h 

27.2 
112. 0 
52.ll 
Ill.II 
'>11 • b 

I O.!I 
IO. I• 
Ill. I• 
i (I.I• 
9.!I 

15 17 0,?1111 32.t• ?5.2• ?III. I RB.I 120.9 1171.5 I ti. l• Rb. 0 IO. I• 
lb 
17 
IA 
JQ 
20 
21 

18 
111 
20 
21 
22 
23 

o.;,1111 
o. 21111 
o.;,1111 
0, ZIIII 
0. 21111 
o. ?1111 

ll ,1>• 
31,2• 
31.1• 
31 .5• 
3b,7• 
32.b• 

;,11 • 9• 
2ll,7* 
2'1,7• 
511,q 
2b,O• 
1111 0 LI 

122.9 
83.0 
23.2• 

121.11 
5271.3 

lllb,O 

fib, II 
51'1,LI 
b0,7 
67,0 
Zll,l• 
113.q 

hb.5 
1b.l 
A3.l-

I 05,11 
b2.·8 

SH.II 

339.1 
212.8 
JH.7 
2i'9.5 
181.11 
251.2 

111.1• 
I !I, 3• 
111,l• 
19.J• 
I 11. H• 
19 .l• 

J 7 .11 
Ill.LI 
3ll • II 
52,7 
llU ,ll 
1,9. 0 

IO. I• 
10.1• 
Ill.I• 
10.1• 
'I.?• 

t O, I• 
22 211 
23 25 
211 2b 

0,?1111 
0.21111 
0.21111 

12. 3• 
31,0• 
31.5• 

25.8• 
25.7• 
3b.7 

i.'3.2• 
23.2• 
b'l,O 

b5,8 
62,2 
89. t 

111 .11 
q11.11 

I 011, I 

2R9.I 
191,7 
21111.1 

J 'l. 3• 
19.3• 
I'-'. 3• 

llb. 0 
15.ll 
17,5 

JO.I• 
IU, I* 
10.1• 

25 27 
21, ?13 
27 2'l 
28 30 

0 ,.?1111 
0.21111 
0 .21111 
0 .?1111 

32,h 
31."* 
32,11• 
3S.O• 

25.11• 
21l,8• 

170 ,ll 
26.2• 

23.2• 
23.3• 
bl!,3 

2111,9 

7q_5 
85.7 
112.7 

111. I 

79.1 
9b,II 
98.2 

109,b 

279.3 
2!!9,11 
315.'l 
310.7 

19.J• 
I 'l. 3• 
20.3-o 
22,11• 

:u.9 
19. I 
35.o 
15. 5 

Ill.I• 
10.1• 
IO. I* 
11. I* 

29 31 0 .21111 H.3• 117, 5 135.7 82.3 213.o• 210.7 21.3• I11. I• II. I• 
30 
31 
32 

32 
33 
311 

0.21111 
0.21111 
0 .21111 

311,7• 
'.1,11. 'l• 
35.0• 

?8.1• 
28,2• 
28.2• 

161 ,8 
218,3 
223.3 

q2.2 
I ;,11.11 
l '5b, I 

105.3 
109,Q 
30.h 

2H.7 
2b8.I 
373. I 

22. l• 
23.11• 
22.1111 

iii! .11 
15.1* 
30.0 

II. I• 
12.1• 
12.1• 

33 3S 
311 3b 

0.21111 
0.21111 

35, 3• 
35.1 • 

2t1 •"* 
28.3• 

225.1 
1118. I 

l5b,8 
1110.11 

172.8 
I 30.b 

3!11.b 
338.0 

22.11• 
22.11• 

15.2• 
31,b 

I 2. I• 
12. I• 

35 37 
lb 36 
37 39 
38 110 
H 111 
110 £12 

0 ,?1111 
0.211£1 
0.2"'1 
0 ,;?IILI 
0, 2£111 
0 .21111 

311,7• 
3£1,b• 
311,lh 
:\11,3• 
3£1,b• 
311 0 I• 

28,t• 
2!1.1• 
28,1* 
21.q. 
211,0• 
27.8• 

155,9 
18b,5 
210.8 
181.q 
150,5 
ll!b,I 

103.8 
'l9,3 

IOb,5 
121.2 
113,11 

Qll,11 

1115,8 
11 'l, O 
29,b• 

l?3,l 
.?q,b• 
29.5• 

188.5 
175.3 
3011.11 
25.3* 

2115.9 
25.3• 

21!, I 
21.h 
22.11• 
22.l• 
22.:h 
22.3• 

111.1 • 
15,8 
II!, ,3 
I", I• 
?9. 1 
I II. I• 

11,1• 
Io ,'I 
II.I• 
12.1• 
12.1• 
11. I* 



UC OAVIS PIXE 
SEDUOJ••GIANT 

ANALYSIS 
FORE~T / PERIOD 2 / 

FILE 
STAGE 

312b2 
t> / PARl 2 

ANALYSIS ON 0?/07/Bb U/P 011 0.!/07/81;, PAGE 2 rlF ii 

AMOUNTS IN NAN.OGIIAMSIM••3 
HAlRIX COIIRECT!ONS USING ORUMb 

ID SLIOE Tl V CR HN FE NT cu lN SR f'll 
I 
2 
3 
4 
'5 
b 
7 
8 
q 

IO 
11 
12 
13 
1<I 
IS 
II> 

3 
4 

5 
b 
7 
ll 
q 

I 0 
II 
12 
I 3 
14 
IS 
lb 
17 
111 

Q,0• 
9,1• 
9,1• 
q •I• 
9,0• 
Q,0• 
'l, 0. 
9 • O• 
A,O• 
11.0. 

12.0 
s.o. 
11. 0• 
11,0• 
8,0• 
!I.O• 

10.0• 
10,0• 
9,0• 
'l, O• 
9,0• 
9.0• 
9,0• 

I 11. 0 • 
'1, O• 
9.0• 
Q • O• 
9. 0• 
9 • O• 
9,0• 
9. 0• 
5.7 

9.0• 
9.0• 
Q.O• 
9.0• 
9,0• 
9.u• 
9,0• 
9.0• 
8,11• 
6.0• 
6.0• 
6,0• 
tl.0• 
7.2 
e.o• 
II, O• 

7,4 
q, e Oi11 
8,1)• 
6,0• 
tl. 0• 
ti. OA 
I\, 0• 
'I, 0• 
6.0• 
8,0• 
b,I 

12.l 
B,0• 
8,0• 
8,0• 
8.0• 

s. (J. 

s.o. 
8,0• 
S • 0• 
II. l•• 
11.J 

~4.S 
8.0• 
5,Q 
7,0• 
7,0• 
7,0• 
7,0• 
5.~ 
7, (lo 

1'3,3 

b.0• 
b,0a 
b.0• 
b,U• 
b. 0• 
b,O• 
b. O• 
t,. o. 
o.o. 
1,, O• 
s.o. 
5.o. 
<I .b 
5.0• 
5.o. 
s.o• 

.s.o. 
b,0• 
S,0• 
5,0• 
S.O• 
s.o. 
s.o. 
b.0• 
5.u• 
5.0. 
5.0• 
s.o. 
s.o. 
S,O• 
5,0• 
s.o• 

o.O• 
b, 0 • 
5,0• 
s.o. 
5.o.
b,u 
5.0• 
t,. (I. 

S.ih 

"'· 7s.o. 
7.9 
s.o. 
S.0• 

I u, II 
s.o• 

I !I, 2 
o.o. 
b,0• 
b. u• 
b,0• 
t> • O• 
b,0• 
b, 0• 
b.O• 
b,0• 
b.O• 
t, • O• 
t,. u. 
b,0• 
b, U• 

s.o• 

13,0• 
13,0•
13.o. 
I .l,. 0 • 
I 3. Ci• 
ll.O• 
13.0• 
n.o. 
1;!,.0• 
n.o. 
13. o. 
1i:!,O• 
12,U• 
12.0• 
12.0• 
11. O• 

17 19 
18 20 
19 ?.I 
20 22 
21 23 
22 211 
23 25 
211 2b 
25 27 

8,0• 
6,0• 
8,0• 
7. I• 
8,0• 
e.o. 
e.o. 
6,0• 
6,0• 

9,0• 
Q. 0• 
9. fl• 
8,la 
c;. 0• 
9,U• 
9,0• 
9,0• 
Q, 0• 

8.0• 
0.0, 
ti• O• 
7. 1 • 
8,0• 
B,O• 
8,0• 

13.S 
ll,O• 

0.0• 
ll,0• 
6,0• 
5,3 
6,0• 
II, 0 • 
t!,I 
6,0• 
p. .o. 

". '5
22.1 
7,0• 

50,9 
7,0• 
1.0. 
9,0 

54,b 
2b,A 

5.o. 
5,0•
~.O• 
5. u_. 
b,O• 
t>,0o 
5.0• 
s.u, 
8,b 

5.0• 
!, • 0• 
5.0• 
lj, II 
s.o. 
s.o. 
5.0• 
5.0• 
s.o. 

5.0• 
II ,5 
5,0• 
1. I 

12.2 
5.0• 
7,o 

14,b 
5,0• 

b. 0• 
t> • O• 
b,O• 
5,0• 
o.O• 
b,O• 
t,. 0• 
b. O• 
b,0• 

11. 0• 
12,0• 
12,0• 
10,U• 
12,0• 
12.0. 
12.0• 
12,0• 
12.0• 

2b 
27 
28 

28 
29 
30 

8,0• 
9, I• 
Q •I• 

9.0• 
'l, 0• 

10,0• 

tl,0• 
9,0• 
'l, 0• 

11,0• 
11,0• 

10.2 

bb • 11 
8,0• 

13.1 

12. 'I 
o.1 
b,O, 

S.0• 
S.0• 
0. o. 

11.2 
8.9 
b,Ot 

t,. 0• 
b.0• 
0.0. 

12.0• 
12,0• 
ll. 0• 

2Q 31 
30 32 
31 33 
32 34 
33 15 
34 3t> 
35 37 
3b 38 
37 39 
38 <10 
3'1 11 I 
110 42 

9,0• 
9,0• 

IO, I• 
IO. l • 
IO. I• 
IO, I• 
7,8 
q,O• 
9,0• 

\0,0• 
10,h 
9,0• 

10,0• 
10,0• 
11.0• 
10,0• 
11, 0• 
11, 0• 
10,0• 
10.0, 
10,0• 
10,0• 
10.0• 
10,0• 

Q,O• 
9.0• 

10,0• 
IO. O • 
IO, 0• 
IO. 0• 
'I, 0. 
9,0• 
9,0• 
9.0• 
9,0• 
'l,0• 

9,0t 
9,0• 
9,U• 
8,3 

10,0• 
10,0• 
9,0• 
9.0• 
'l,O• 
q • 0• 
9.0• 
'l, O• 

6,0• 
11.0. 
'l, Oo 
9,0• 
9,0• 
9,0• 
t! • O•
e.u• 
!< • O• 
9,0• 
9, O• 
ll ,Ot 

b, 0iri 
o,O• 
7,0• 
0.0.-
7,0• 
1.0. 
b."O• 
0,0• 
b,0•a,-o, 
b,0o 
b. 0• 

b,0• 
t,,0• 
b.0• 
b,Uo 
b,0o 
b,0• 
b.O• 
b,0• 
0.0. 
b.0• 
b,0• 
0.0• 

b,0• 
b, O• 
b,1 
b,0• 
b,Oo 
b,Oo 
b,tl 
b,0• 

13. I 
b,O• 
b,C,t 
b,O• 

b,U• 
7,0• 
7.0• 
1,Ua 
1.0. 
7.0• 
7.0• 
7, 0• 
1.0. 
7.0• 
7.0• 
7.0• 

13,U• 

'"·°*14,0• 
I <I, 0• 
111,0• 
t<I, 0• 
l<I, Oo 
14.0• 
I <I, 0• 
t II. 0• 
111, 0• 
I 11. 0• 

• HJNIHU~ DETECTA~LE LIMIT, ELEMENT NOT FOLINO 
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SfOUOIA-GJANT FOREST / PERIOU 2 / STAGE b I PART 3 

AMOUNTS IN "IANOGR&HS/HU3 
MATRIX COIIRECTJONS USING ORIIHt, 

JO SLIDE cc NA MG AL S1 p s CL K CA 
I 
2 
3 
II 

l 
II 
5 
b 

o. 21111 
0 .211'1 
0.21111 
0 .21111 

311. 8• 
3'1.2• 
35.t• 
311.0• 

2e .1• 
27.lo 
28.3• 
27.i!• 

1111.s 
,!15.8 
lQII, 7. 
200.1 

q11.11 
123. II 
li!2.b 

q11_11 

141.4 
145.b 
I 31!. I 
lllb.q 

2ql .b 
lllb.7 

· 3q2. 3 
3115.q 

21.1* 
21.11 .. 
i!2.II* 
20.h 

21.1 
lib.I 
115.q 
11,b 

11. I* 
11. 1 • 
11. I• 
11.t. 

10 
I 
2 
3 
II 

SLIDE 
3 
4 

5 
b 

TJ 
q,o*q_,. 
q,I• 
q_ •• 

V 
10.0• 
10,0• 
to.no 
10.0• 

CR 
q_o. 
7,0 
q,c, .. 
q,o• 

HN 
'i,O• 
q_ 0• 
q,o. 
q_o. 

FE 
e.o .. 
A.0• 
s. 0• 

13.1 

NJ 
b.O• 
b,O• 
b,2 
b. O•. 

cu 
b.0• 
b.U• 
b.0• 
b.O• 

ZN 
b.UA 
b.0• 
b. Oo 
7.5 

BR 
1.u. 
7.0• 
1.u• 
b,0• 

I'll 
n.o. 
13.0• 
ll.u• 
13.0• 

• HINIHUH OFTECTABLE LIMIT, fLEHFNT NOT FOIINO 



UC OAVIS PIX£ 
SEQUOll•GJANT 

ANALYSIS 
FOREST/ PERIOD 4 / 

FILE 
STAGE 

3l4bl 
b I PAHT 

~NALYSIS 0~ 0?/0J/8b u/P ON Oi:!/07/ijb PAGE I OF 2 

AHDUNT:I IN NANDGRAHS/.,u3 
MATRIX CORRECTIONS USING ORUMb 

ID 
I 

SllllE 
3 

cc 
0.23'1 

NA 
34.7• 

Hr. 
27 .b• 

AL 
?5.1" 

SI 
37.5 

p 
27 .11. s 

42.5 
CL 

I~• i!• 
II. 

13. I• 
CA 

IO.h 
2 
3 

" 5 

4 
5 
b 
7 

0.2H 
0,?H 
0,2H 
O,?.H 

JO. 4• 
28 0 h 

?tl.3• 
28,4• 

211 .11 • 
23,3• 
22,3• 
22,l• 

21.'h 
21!,<H 
19,<U 
19 ,Cl• 

211 0 b• 
34,(1 
33.<l 
2b. 9 

23 ,.41• 
22.l• 
21. 3• 
?i:! .1. 

\ q .2• 
l&.2• 
IE!.2• 
Ill. 2" 

17. 2• 
lb,2• 
15.2• 
1b .?• 

II. I• 
11. I• 
ID.I• 
\ b, I 

9.lt 
9.1• 
e.o• 
b, ii• 

b ~ 
7 Q 

B 10 
q 11 

0. ;,~a 
0.?l9 
o.239 
o.?H 

?1.11• 
27.3• 
21\,h 
27. 3o 

n,.Jo 
?.2,:\• 
?2.1* 
21.2• 

30,2 
10_9. 
19, 9• 
18,8• 

'i7. 3 
j!Q. Q 
2b,5 
I A. I 

?.2. ll• 
21.3• 
21.3. 
21. l• 

1ll. 2~ 
111,1• 
17. h 
17. I• 

lb.2• 
I!>. 2• 
I 5.2• 
t 5 .... 

10.1. 
10,1• 
10.1. 
IO. I• 

II, I* 
b .O• 
8. I• 
II. I• 

IO 
II 
12 

12 
13 
14 

0. ?.3<1 
0 ,?3Q 
0.23'1 

?b,1• 
i'b. l• 
20.1>• 

?.1.11• 
21,2• 
21, II• 

18,Q• 
16,8• 
l~.9• 

3I. 7 
H.3 
47.1> 

?0. II• 
20 ."3• 
20 .11. 

11 'l-l 
17. I• 

2D,4 

I 4 • ?.• 
15.c!• 
I II.~• 

I 4 I• 9 
1C1. I• 
Q. 0 

11.1 
6. I• 

24.5 
13 
14 
15 

I 5 
Ib 
17 

0,2,11 
0,23') 
0.23'1 

2b.b* 
2b 0 4• 
25.11• 

21.11• 
i'0.2• 
20.3• 

18.9• 
I~, 9• 
17.8• 

25.2 
i'O ,t-• 
21. 3 

67.7 
7q,5 
lii:!,'l° 

11,3.3 
81.l 

100,3 

Ill. 2• 
I II • .!• 
111.2. 

IO. I• 
q •I• 
'ii• I• 

b.h 
1!,lo 
7. o.. 

I b 
17 
I fl 
I 'l 
20 
21 
22 

I II 
l<I 
?Q 
21 
22 
23 
211 

0,2l'l 
0,2l'l 
o.?J'I 
0 ,239 
0.239 
o.23'1 
0,i'JQ 

2b,Oo 
2b, I• 
?5.'l• 
25.o. 
211 • ?• 
211,l• 
24,5• 

20.5• 
20.b• 
?0,S• 
I 'I. 2• 
19.1• 
I 'I.I• 
I 'I. 2• 

18.0• 
Ill, 0• 
H.0• 
It, .8• 
I b,tU 
lb.6• 
I b .II• 

23. !', 
20.s 
23.3 
17.5 
16.5• 
16.5• 
25,4 

81. I 
70,7 
I 9, II• 
1,1!,. 7 
1,'I. 4 
117.6 
bl.I 

371. q 
553.S 
3R0,11 

'10.b 
29.<; 
l>ll.5 

\SO.I 

111.2• 
I u. 2• 
I 3. c! • 
13.2•· 
13.2• 
1 3 .... 
13.2• 

711, /\ 
2 I. (I 

120.b 
q •I* 
q •I• 

111.6 
21.0 

11.0 
7.1• 
7. I• 
7.0• 
7.0• 
7.0• 
7.0• 

23 25 
211 2b 
25 27 

o.?3'1 
o.aq 
o,23q 

25.11• 
25,3• 
25,3• 

20.l• 
20.2• 
20.2• 

17, II• 
17.8• 
17, 8• 

21.5 
32,'il 
19.5• 

b.i.b 
19.3* 
72.1 

102.0 
77,3 
111,11 

ll,2• 
17.(J 
13.2• 

'I• I• 
10.8 
9, I• 

1.0• 
7,0• 
7.0• 

2b 
27 

28 
2'1 

0,23'1 
0.239 

?5.,• 
?4,3• 

I 'I, I• 
l'1.1* 

I 7. II* 
lb,6• 

15.2 
?.O, 0 

10·. 0 
55,5 

15, I• 
37,1 

I 3. ?• 
13.2• 

'I, I• 
9.1• 

7,0• 
7. 0• 

2H 
2Q 

30 
31 

o. 23'1 
0,239 

24, l• 
25.11• 

I q. I• 
i'0.2• 

28.4 
17. ll• 

31, I 
2b,0 

I 1:1. l• 
511.B 

39. l 
IOl.b 

13.2• 
13.2• 

q •I• 
9. lo 

1.0, 
7.0• 

30 32 0, 239 25.5• ?O.l• 18,0 32,5 57.9 83,'I 13.2• 9,1• 7.0• 
31 H 
32 311 
ll 35 
3,U lb 
15 n 

0,23'1 
o.?JQ 
0.2H 
o.?39 
0,2H 

25.4* 
?11,1• 
211.3• 
?5.2• 
?5.5• 

19.2• 
19 .2• 
1'l. I• 
i'O, 2• 
20. 3• 

21, 7 
lb.8• 
lb,6• 
17,8• 
22.7 

11. 2 
37,5 
27 .11 
211,1 
28.6 

111.1 
5~.7 
80.B 
I 9, l•. 
72.0 

52.8 
]b,Q 
22.b 
32,11 
'l1,b 

ll.i• 
12.8 
13.2• 
14. 2• 
14.2• 

'il,1* 
q •I• 
9.1• 
9•I* 
'I.I* 

7,0• 
7.0• 
7.0• 
7.0• 
7.0• 

lb 38 
37 3q 
311 110 
l9 Ill 
110 112 

0.239 
0.23'1 
0,23Q 
0,23Q 
0,2H 

?5,h 
25,4• 
25,3• 
25,3* 
26.5• 

20.3• 
i'O. 3• 
IQ. I• 
19.1• 
22.3• 

I 7. 4 
51.2 
15.5 
17.6• 
1q_q. 

I II. Cl 
20. 1 
29.2 
2b,b 
32.1 

b I .11 
bb,l 
'ill. 7 
57.5 
53.b 

711, 3 
57.2 
30,2 
27.'1 
17. I• 

13.2• 
13.2• 
1.5.2• 
13,2•
fS.2• 

30,8 
'I.I• 
'I.I* 
'I.I* 

10.1• 

7.0• 
7.0• 
7.0• 
5.5 

12.0 

I ,; 



UC DAVIS PJXl lNALYSJS FILE 3l'1bl ANALYSIS ON 02/0J/8h 0/P ON 02/07/13!> PAGE 2 Of 2 
SEQUOJA•GJ&NT FOREST/ PERIOD 4 / STAGE b I l'&RT 

AHOUMTS IN NANQGIIOtS/HUJ 
'4AlRIX CORRECTIONS USING DRUHb 

ID SLIDE TI V CR '4N FE NI cu ZN BR PA 
I 3 11.0. q. 0• s.o. 8.o. 1.0. b •.Oo s.o. s.u, 11. o. 11,.0, 
2 
3 
u 
5 

" 7 
II 

u 
5 
b 
7 
8 
q 

10 

7,0• 
1.0. 
7,0• 
7,0• 
7.0• 
7.0• 
7.0• 

ti. O• 
8, II• 
7.0• 
8,0• 
7,0• 
7.0• 
1.0• 

7.0• 
7.0• 
1.0. 
1.0, 
7.0• 
1.0. 
1.0• 

7,0• 
1.0. 
7.0• 
1.0. 
7,0• 
1.0. 
b,O• 

7.0• 
b.O• 
a.o. 
b.O• 
1>.0• 
b, 0• 
b,O• 

s.o, 
Q.,5 
u.• o. 
s·. o•!I 
5.o, 
5.o. 
u.o• 

5,0• 
u.u. 
11. o. 
u.o. 
... o. 
u.o. 
u.o• 

5.CI• 
u.o. 
11.0. 
"• II• 
"· 0•u.o. 
11, O• 

b.11• 
s.o. 
5.o. 
5,0. 
s.o. 
5.o. 
s.o• 

u.o. 
ll.O, 
11.0. 
11,0• 
10.0• 
10.0. 
11.0• 

·'I 
10 
II 
12 
13 
IU 
15 
lb 
17 
Ill 
I 'I 
20 
21 
2? 
23 
211 
?'5 
2b 
27 
2e. 
2'1 
30 

II 
12 
13 
Ill 
lS 
lb 
17 
18 
l'I 
20 
21 
22 
23 
211 
25 
?t, 
?7 
211 
;_>q 
30 
31 
32 

7,0• 
b,0• 
b,0• 
b,0• 
b.0• 
b.O• 
b.0• 
b.O• 
b.0• 
b.01111 

"· 511,5 
b 0 0• 
b,0• 
b,0•~.o. 
b,0• 
b.O• 
1>.0• 
b,q 
i,.n• 
b,0o 

7.0• 
7,0• 
5,2 
7.0• 
7.0• 
7,0• 
b.O• 
1.0• 
b.O• 
b.O• 
b,O• 
b,O• 
t>, O• 
b,O• 
b, 0• 
b,O• 
b,0• 
b,0• 
b. ll* 
o.O• 
b, O• 
b.O• 

, .. 

7.0• 
b,0• 

". 0•
5.11 
b.O• 
5.e 
b • 0• 
b.O• 
b.O• 
b,Oo 
b,O• 
b.O• 
b,O• 
b.O• 
be 0• 
b. O• 
b,O• 
b,0• 
b,0• 
o,0• 
o.O• 
5,3 

b,0• 
b,O• 
b.O• 
b,0• 
b.O• 
b,O• 
7.5 
1>.0• 
b.0• 
5,0 
!,,O• 
u,o 
b.0• 
5,0• 
b,0• 
b,0• 
b.0• 
b.R• 
b 0 0• 
b.O• 
b,0• 
b,0• 

b.O• 
b • O• 
b • O• 
b.O• 
C). , •• 

b.0• 
5,0• 
7.f 
5.0• 
5,0• 
11. 3 
s.o. 
5. 0• 
5. 0• 
5.0• 
s.o. 
5.0• 
s.o. 
s.o• 
II. I 
s.o. 
8.2 

11.0. 
,i. q . 
". o. 
11. O• 
11.0. 
'1,0• 
'1,0• 
"• O• 
II.II• 
'1.5 
11~0• 
11.·0• 
14, 0• 
II, O• 
II, 3 I 
lj ;no 
ll.O• 
11.0. 
11. O• 
l.O 
q,o. 

I 0, I 

11.0. 
".U• 
11.0. 
ll,0• 
'1.0• 
11.0. 
11.0, 
4.o• 
u.o. 
"·0• 
'1.0• 
11.u, 
11,0• 
11.0. 
11.0. 
q_c,. 
11,0• 
4.0• 
II, O• 
11.0• 
11,0• 
u.o. 

b, I 
u. ,,. 
11. 0• 
Q.U• 

"·"11.0• 
b.3 
u.o• 
11. 0• 
11.0. 
'1.0• 
11.0• 
q. O• 
14. O• 
u.O• 
11.0• 
14 • O• 
II. 0• 
II. II* 
11.11, 

"· u..
s.2 

s.o, 
5.0• 
s.o. 
11.0. 
11.0. 
11.U• 
II. 0• 
11.0• 
11.0. 
4. 0• 
14.0• 
11,0• 
II, U• 
11. 0• 
II, 0• 
q,o, 
11.u• 
11.0, 
11. O• 

"· "*11,0• 
q .c,. 

IO, IJ• 
.. • C,. 

'I• O• 
'I. O• 
q.o. 
f/. 0• 
'1.0• 
'1,0• 
'1.0• 
ll, O• 
8,0• 
e.o, 
8,0• 
8.0. 
8,0• 
'l,0• 
8.0• 
8.0• 
8. O• 
8.o, 
8,0• 
ll. O• 

31 
32 
33 
34 
35 
3b 
37 

33 
311 
35 
'!b 
37 
38 
39 

b,0• 
b,0• 
II, 7 
b,0• 
'5. 7 
b.O• 
b.O• 

b,0* 
b.O• 
o,O• 
7,0• 
b.O• 
b,0• 
b 0 0• 

b.O• 
ii, 7 
b,0• 
b,0* 
b,Oo 
b 0 0• 
b.0• 

b,O• 
5.0• 
5.0• 
b,0• 
b,0• 
b 0 0• 
b,0• 

s.o .. 
s.o. 
s.o. 
s.o. 
s.o .. 
5. o.. 
5,0• 

11.0. 
11.0. 
11,0• 
q,o. 
11.0. 
3,5 
1.3 

11.0• 
11.0. 
14 .o. 
11.0. 
11.0. 
14, O• 
ll,Oo 

11.0• 
II O O• 
11.0. 
q.o• 
11. 0• 
11.0. 
<I• O• 

4.0• 
4.0• 
... 0• 
11. 0• 
11,0, 
11.0. 
q_o, 

8. O• 
8. o, 
ll. Ot1 

"·°*q.o. 
8,o, 
9.0• 

311 
3'I 
140 

40 
II I 
112 

". !I
b 0 0• 
b.0• 

b.O• 
b,O• 
7,0• 

b 0 0* 
b, O• 
o,O• 

b,O• 
b,O• 
b,O• 

5,0• 
5,0• 
b 0 Clo 

11. 0 
11.0. 
11.0. 

u. O• 
11.0. 
11. o.. 

<I, O• 
11. 0• 
11.0. 

11.0• 
11.0. 
s.o. 

6,0• 
8.0• 

11,0• 

• HINJHUH DETECTA~LE LJMll, ELEMENT NOT FOUND 



UC DAVIS P!XE 4N4LYSIS FILE Jlllbc ANALYSIS ON 0,?/07/Mb 0/P ON 02/07/M PAGF I Of 2 
SEQUOIA•G!ANI FOREST / PERfOD II I STAGE b I PART 2 

AMOUNTS IN IHNOGIUMS/i,,uJ 
MATRIX CORRECTIONS USING ORUHb 

ID SLIDE cc NA HG AL SI p s CL K CA 
I 
2 

3 
lj 

O.i.!l<I 
0.23<1 

B.8• 
311 .8• 

?.b 0 b• 
2b.b• 

211.lo 
2'i. I• 

22, 3 
12.0 

52.i! 
5<1,5 

20.2• 
Jll,9 

I 8. 2• 
18.2• 

12. I• 
ti!. I• 

9.h 
10.l• 

3 
4 

5 
b 

0.?:!9 
o. i!3<1 

32.b• 
J2.b• ,·· .?5 ,5• 

25. 5• 
23.0• 
22.0• 

24.b• 
23.b• 

113.8 
llb • 7 

19 .2• 
211. 4 

17.2• 
lb.2• 

II. Jo 
11.1* 

9.1* 
9.h 

5 
b 

7 
8 

0.21<1 
0,23<1 

21>.1* 
25.3• 

?0.2• 
20.2• 

17,8• 
21. 3 

27,11 
23.0 

J2~0 
59.5 

lb. I• 
32 .11 

111.2• 
11.2• 

q •I• 
9. I• 

1.0. 
7. o.. 

7 9 0,23<1 .?b.4• 21. 3• 18.9• i!S .11 b I. ·1 '53.1 14. 2• <I, I• 7.0• 
8 I 0 0.23<1 2b.ll• 20.2• 17.6• 1'1.5• 37.i b8.0 111.2. Jb.O 1.0. 
q II 

IO 12 
II 13 
12 J11 
I 3 15 

O.?H 
0.23<1 
o.23Q 
0.23'l 
0.23<1 

?S,3• 
?S,2• 
;>5.l• 
27. 'i• 
?5.J• 

;,o. 2• 
I 'I, I• 
?0.2• 
21, 3• 
?0.2• 

17.8• 
17.8• 
t 7.6• 
1s.1> 
11. ll • 

IR,8 
19.5• 
19.3 
31.b 
I 'I. 5• 

f.<l.b 
41•. 9 
48. 9 
till. 3 
Ill>. 7 

1 

I5. I• 
15. I• 
IS.I• 
53,11 
bb.5 

13,2• 
11.1• 
13.2• 
111.i!• 
ll..?• 

'I, I• 
'I. I* 
'I.I• 

15,11 
'I, I• 

1.0. 
1. o. 
1.0. 
1.0• 
7,0• 

Ill 
15 

lb 
17 

0.23'1 
0.21<1 

211 .11 • 
?ll .2• 

19,2• 
I 9. I• 

2Ll.5 
lo,6• 

2b.Q 
H.5• 

4b,<l 
41, LI 

78.3 
51!, I 

b.1 
3.2• 

21.l 
'l. I* 

7.0• 
7.0• 

lb 
17 
I I\ 

II\ 
IQ 
20 

O,i?JQ 
O • .?H 
0.23'1 

i?II ,?t. 
2'5.3• 
25,h 

I 'l, I• 
19. I• 
i'O. 2 • 

IS.II 
lb. 7t 
12.11 

16.5• 
111.5• 
19.t 

bll.9 
57.8 
71.0 

22,b 
Ill ,b 
ue.5 

l.2• 
3.2• 
l.2• 

9. I• 
q •I* 

l'l.l 

7.0• 
7.0• 
1.0• 

I 'I 21 0.2H 2c;.11. ?.O. 2• i?4. I i?ll.8 1>0.0 7 I. 'I 11, 2• 9. I• 7.0• 
20 
21 

22 
23-

0.2H 
0,2'.!<l 

25.l• 
25.11* 

20,2• 
20,2• 

17,6• 
17.8• 

22.1 
21.'l 

19.3• 
70.8 

llll,b 
bl.I 

11.2. 
4.2• 

21.2 
lb.l 

7.0• 
7.0• 

n 
23 
21.1 

211 
i?5 
2b 

0 .23<l 
0.23'1 
0.2H 

i?S.J• 
2'5 .3• 
25. <;t 

i?O • i!• 
20, 2• 
?0.3* 

17, 8• 
11. B• 
17 ,<l• 

1'1.5• 
lb, I 
15.ll 

b3,4 
55. b 
711,5 

22.5 
33.8 
t,7. b 

ll.2•
"· ...
11.2• 

'l. I* 
q • I• 

bi!,9 

7. O• 
7.0• 
7.0• 

25 27 O.i'H ?5.ll• i'O • i! * 15,9 32.7 60.ll 1.1].7 LI. 2• 9,lo 7,0• 
2b 28 0.23'1 25. B• 19.0 17. 'l• 31,1 52, t 121.e 11, i?• I 'lb, I 8, I• 
27 29 0.23'l 25.U• 20.2• 17, 8• 20.b• b3,7 57.2 Ill. i?• 51.ll Ii.I• 
28 30 0. 2 3'1 .?'i.1* i'0,2• 17,lh 20.c; • b3.9 25,b I 11.2• 'l, I* 7.0• 
29 31 O.i?3Q 25 .2• 20.1• 17.6• 20,5 19,3• lb,I• lll.2• 'l. I• 7.0• 
30 
31 

32 
33 

0.23'1 
0.239 

2b,l• 
i?b • 4 • 

21.2• 
21,l• 

18.8• 
I8, 'l• 

20.5• 
21l ,ll 

bb,·3 
45.2 

lb.I• 
78, ll 

14.2• 
15.2• 

10.1• 
10.1• 

8,h 
II.to 

12 311 
H 35 
311 lb 

0.23Q 
0.23'1 
0. ;>H 

2'l.5• 
2b, II• 
26,3• 

23, ll• 
21. 3• 
21.2• 

20.'l• 
18.9• 
I8. A• 

i!2.b• 
11.b 
20.5• 

'50. I 
52.5 
38,5 

57.q 
b2.7 
18.4 

lb,2• 
Ill, 2•' 
111.2• 

IO. I• 
IO. <I 
IO. I• 

8.1• 
tl,I•
e.o• 

35 
lb 
37 
]A 
H 

37 
38 
JQ 
110 
41 

0. 23Q 
O,i?H 
0.23Q 
0.2H 
o.?H 

26,3• 
25. 3• 
21.1, 2• 
?5.l• 
25.11• 

20.2• 
21. 2• 
.?0, 2• 
20.2• 
21. 3• 

18,11• 
I 8. 'l• 
18. 'l• 
18.6• 
IA. 'l• 

20.5• 
21.b• 
20.S• 
.?0.5• 
21.b• 

· 117 .b 
33,.ll 
?.O'. l• 
20.1 • 
21.11• 

28.'l 
51,3 
'l0.9 
Ill.I 
llll. 7 

I Ii .2• 
15,2• 
111.2• 
111.2• 
15.2• 

'l. I* 
13, I 
10,b 
32.A 

115, I 

11,lo 
8. I• 
e.1• 
.ll. I• 
8." 

110 112 0.23'1 2b.2• 21.2• 19;q. 21.S• 21.3• 18.1• 15.2• 10, h 8.0• 
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I, 

UC DAVIS PIME 
SEOUOJA•GJANT 

ANllYSJS 
fOijfST / PERIOD 4 I 

FlLE 
STAGE 

Jl4b3 
h I PART 3 

ANALYSIS ON 02/07/8b U/P ON 02107 /Bb l'AGE I Of I 

AMOUNTS IN NANOGRAHS/11•~3 
HHRJM CORRECTIONS USING PRIIHb 

ID SLIDE cc NA HG Al SJ p s CL II CA 
I 3 0.2H 25.2• .?O, 2• 18.8• 32,7 20.3• 17.1• Ill. 2• 9. I• 8. I• 
?. " o.?39 25.lo 21,3• 111, 9• lb,7 35. I 73.1 1S.2• IO. I• 8. I• 
3 s 0.239 .?5.2• 21.2• 18, !'• 21.S• 21.h I 7. I• 15,2• IO, I• e.o. 
4 b 0,239 24,h• 20.4• 19,0• 2b 0 b 20,4• 338,8 14, 2• IS, I 8. I• 

ID SLIDE 
I 3 
2 4 
3 5 

b" 

TI 
b. O• 
b,O• 
7,0• 
b,Ot 

V 
0 0 b 
7.o• 
7,0• 
7,0t 

CR 
b,O• 
b,O• 
7,0• 
b,O• 

HN 
b,O• 
b,O• 
b,Ot 

"· 7 

FE 
b,O• 
b,1 
b,0• 
b,0• 

NJ 
s.·J 
ll, O• 
ll. 0• 
ll.O• 

cu 
ll.O• 
ll.O• 
11.0. 
4,0• 

ZN 
ll O O• 
ll.O• 
4,0• 
lj. 0. 

BR 
s.o. 
5. O• 
s.o. 
ll, O• 

l'B 
9.0• 

10.0• 
10,0• 
9.o~ 

t HINJHUI' DflEClAALE LIMIT, ELfHENT NOT FOUND 



UC DAVIS PJH ANAL YSJS FJlf 313<;1 ANALYSIS ON O?l?1i6h. (J/P (IN 02/27/Rt, PAf,f I n~ 2 

SfQU~l4•GJ4NJ FORFSI I Pl~JOD l / STAGE 5 / PART 

A!'lollt;TS JN '<MIOGRU•S/ .... 3 
'IAJRP. CORRFCTIONS USING 0Rll"'5 

p K c•II) SLIDE cc N• Hf. •L SJ s CL 
,,,,_ n J8 .• 1. I 115. 'I n.u. ?7.2 7. I•3 0.211 I 17.5• I 'I. 0 • I ""·ti ?l.u I ()q. ll 13.3• ?c.3 IC/. 5

2 IJ O. 211 I b2.'I 21. I• If.. II* 23. I 
3 5 o.?01 C.IJ. 7 20 • II• 17.3• IQ• 'I• Jb.3 98.1 ll • .S.• 17.8 IJ'i.9 

IJ b 0.211 I ot,.b J lj. 'I• 17 .3• I b. Ii• ". 5IR.b• 132.2 13. 3• 2<,.1 
20.3 I 73.11 12.3• ?11.3 t>. I•O. 211 I ~3.1 I fl. 'I• i'tl.2 17 .El• 

I, 8 0. ?II I 107.3 11.a. ?2.1 
5 7 

17.8• ?<I. u lbt>.5 12.3• I 'i. i o.l• 

7 Q 0 •?III I 02 .'I 17.R• ?1>.11 I 7. t, • I I' ~·11 11>2.9 12.3• 53.11 I>. I• 

p. IQ 0. ?II I bb 0 1i 17 .11* 110 0 8 17.b• 17 .<>• 151:1.2 12.3• 57 .s b.l• 

'I II 0 •?III l,t, 
0 

0 17.H• 3 I. 0 12. I ? I. <I 202.b 12.1* H.11 tc1.1> 

10 12 0.2111 22.3• 7d.l I h .J• 17 .a. I 7 .1>• 2119.5 12. 3• 23.IJ 7 ·" 
II 13 0 .?II I n2.7 17.&• I 'I. 'I I b .to• lb~5• 2110 .b 12.3• 1'1.5 fl. 8 

t 2 I II o.?~t u.11. 1ll 0 b 22.1- 1 b • t,o lb.So 2'18.3 12.3• l':>.b b. I• 

13 15 0 ,?111 l~.O 56.ll 15.b lb.fl• l':>,5 2112.3 11. 1• Ill ,b ·11.11 

JIJ lb O. 211 I 21, I• 711. 7 ?u.2 lb.fl• I b, !>• Jl'l,'1 11. l• tic!, I b. I• 

15 17 0. ?111 ?.I, I* 82.1 I!:,, I• lb.7• lb.·5• 117.2 11 ,l• 27 ,'l b.l• 

lb l!I n. ;;,u I hl!,'1 17,8• i'll. I 1b, fl• 15.3 130.9 II. l• 27 .11 b. I* 

17 19 o.?111 115. 7 17.K• I"• 5•74.'I lb .Ii• IU.O 11,l• ?.0, I b • 1 * 

18 20 0, i.'111 71,P lb,7• IJb ,5 JO,LI Jb.5• 1 q9. 7 11. l• l'l,9 b,l* 

19 21 o.?111 32,2 lb, h llts • I lb,8• lb,5-. l 71. o 11, 3• 31,b 10,b 
IU,720 22 o.?111 bb,7 lb.lU l!o.2• lb,8• l'i.b 3011. 7 11, 3• 1>6. I 

21 23 o.?ul h'l, I lo.II• 'i9. I I b,l<* 1~.5• 3,1,7 ... 11, 3• 50,2 !>.b 

22 ?ll O.i?III o; I • 1 lb.6• 52.3 lb,8• 12.1 -'417. 3 11.3• 71,11 t.• 1* 
23 25 0.211 I ?l,11• lb.ho 113.11 lb,8• 111.4 151.b 11, l• 55,0 b.l• 

211 2b 0 0 i?LII 20,2• 'l8,7 15.2• 15.7• ?.b. l 2~2.0 11.3• LIO.II b, 1* 

2s n 0 0 i'LIJ ?O.i'• All• II ?II.II IS.7• 22.7 2119 ,II 11.:h 31. 7 b,lo 

2h 21' 0 0 ?1J I b9. I lb,7• So.2 lb.O 1b.5• 2111.'l II.lo 17.0 I b. 9 

27 2'1 0 ,?II I ';O • LI ?7 .l 15.l lt>.S• 178.2 I I. l• 19.b b. I*i? I•?• 
'114,'1 n.o lb,8• ?0.7 233,2 11.3* 3b.8 I,. 1 * 2R 30 0. 2" I ?1,3• 

29 31 o.?"t ?0,2• 113.l I II. O lb.8• 12.5 239.5 11,3• 111. 5 c, •I* 

30 H 0,2111 21. I• 61.'l 15.2• lb.b• I b·.,;* 191,0 11. 3* 19.3 b •I* 

31 33 O,i.' 11 1 ?0,1• 102.6 15.2• 15.7• 23.5 181>.3 11.3• lb,11 b.1* 

32 311 0 .211 I 21,2• ~ I .2 17.3 It: ,80 125 lh9 0 b 11.3* 21.0 b.l• 

H 35 0.2111 20.0. 5<1. S Ill. lo 15, 7o 15.5• 132,'I ti.lo 33.9 t, •I• 
3~.5 lb.7• I 'j • 'j• lh'j,O 11. 3• 23.B b, I*34 3b O.?LII i?I ,9 lb.b* 

3,5 37 0 0 ?LII 711, 11 lb,7• ?I .o 15. 7* H,.5 171,8 11 .3• 18.S b, 1 • 

3b 36 0.2111 20.1• lb. 7o 71 .s 15.7• n;11 172.2 I I.lo 23,7 b. I• 

37 39 o. ?• I 20. o• so.2 ?b.b t5.7• 15.5• · n11.s 11 .1• Jl.b 211.s 

311 110 0 0 ?11 I 911,'l lb,7* 112 ,11 15, 7* 13,3. 127,S 11. 3• 15.t> o,1* 

3'1 11 I 0.2111 1111, II I b ,b• IIIJ 0 2 lb,7• 15.S• 101.1, 11. 3• 7 .u b,1* 

110 112 0.;>11 I 21 •I* 117.5 ,s.1• lb,8* 15,5• 135,5 11.1• 12,ll b.J• 



UC OHIS PJ Xf 
SEQUOJt-GJJ.NT 

ANH Y81S 
FORfSl / PERIO~ 3 / 

FILE 
SlJ.GE 

31351 
5 / PJ.Rl 

ANAlYSJS ON 02/?J/~h o ,., 01o n:un 1F1b f' tGE ?. M i! 

A ► 1 0l1Nl S IN NJ.N0GRJ.MS/M"*3 
MATRIX CORRECTION~ USING nRU~S 

10 SLIDE I I V CR MN FE ,q CII lN t,11 I'~ 
I 
? 
3 
4 

3 
u 
5 
b 
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!:i • O• 
7.11 
5.0• 
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?l,0• 
?4,1 
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IS.I• 
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15,7• 
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lb.1• 
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17,&• 
I b. 1• 
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lb.7• 
I b ,t'• 

, 

18.9 
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11.l• 
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11.J• 
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11.l• 
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12.0 
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II 
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b 
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~ 
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3,0• 
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'I.I• 

I U. I• 
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4.0• 
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l.O• 
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11. O • 
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40 
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5.0• 
b,1 
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5.o• 
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5,0• 
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s.o. 
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S,O• 
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s.o. 
5.0• 
5,0• 
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11. Q• 
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1.0. 
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u.o. 

3,0• 
3.0• 
3.u• 
3.u• 
3.0• 
l.u• 
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3.0• 
3.0• 
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3.0• 

11,0• 
11.0• 
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11.0• 
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'l. t. 
9. '* 
9. I• 
9, , .. 

• HINl"UM OETECTA~LE LIHTT, ELEkENT NOT FOUNO 



. " 

,, 
UC OAVIS P!Xf. •~ALYSIS FILE 31353 ANALYSIS Oh 02/27/bb 0/P ON 02/?7/llb PAGE I Of I 
S[OUOIA•GJANT FORFSl / PEPIOO 3 / STAGf 5 / Pl~T 3 

AMOUNTS I~ hANOGRAHSl~••J 
HATRJX COQHfCTJONS us,~r. ORUH5 

ID SLJDE cc ... >IG AL SJ ·P s CL I\ CA 
I 
2 

3 
4 

0.2111 
0,j)UJ 

u I. I 
u<;, II 

IO I,;? 
17,i!• 

I b .;?• 
113.2 

U,!i 
17,b• 

15,b 
lb,5• 

I Ou.O 
121,'I 

12.3• 
12,:h 

ti. I• 
ti, I• 

b,I* 
b. I• 

Ill SLIDE TJ V CR MN FF NJ (II ZN BR PB 
I 
i! 

3 
u 

s.o. 
5,0• 

u,u 
u.u 

s.a 
5.0• 

5,0• 
3,7 

5.0• 
5,0• 

&1.0. 
u. 0•. 

II• O• 
3.0• 

11.0• 
U. Ot 

3 0 00 
3.o. 

'1.h 
'1.1* 

• ~lhJHU~ PETECTaeLf L J~•JT, fLEHENT UOT FOU~O 
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UC DAVIS PJ~E ANALYSIS FJU- 31U51 ANALYSIS ON 0?1?116b DIP D"i 02/27/Ab t'~GF I OF 2 
SFDUOIA•GJANT FURESl / PFRIDD 4 / STAGE 5 / PART 

At-10Ul1TS !PJ NANOGRAMS/MH3 
MAIRI~ CORRfCIIO~S USl~G OHUMS 

ID SLIDE cc IH MC. AL 51 p s CL II CA 
I 3 O.?H ?S.S• I Oll. 3 I B. II• 19 .... l!i.,i <IQ 0 b 14.3• 9. I• 1. I• 
2 " o.;>H 117.1 '!I, H ??.5 ?1 .2• i'b ,ll• IH,1 l d. ll• Ii:!, I • l O. I• 
3 

" 
5 
b 

O,?l'l 
0.2l'l 

Qfl,2 
10.1 

?'i.5• 
?4 • u. 

?2.,. 
? I .b• 

?'i •I• 
24. I• 

?4.8. 
;>3.7. 

I 05. 2 
1'1£1.5 

' 1. ".u,.u. 
! I. •• 
I I • I• 

9. I• 
<;.I• 

5 
b 

7 
e, 

o.~3'l 
0,23'l 

lb.h 
bf., S 

02.5 
02.2 

17.3• 
17. 4• 

18, f/ • 
I I<•~• 

111.-n• 
1ll, 5 

25S .8 
267.5 

13,l• 
U.l• 

q • I• 
8. '* 

7. I• 
7, I" 

7 
ti 

'I 
I 0 

0,?3'1 
0,?3<l 

116, 4 
5~.B 

48, ll 
lb,b* 

In. 2• 
UU,4 

I 7. I<• 
lt-.7• 

I 7. Sit 
I.;•" 

1'lt,. 4 
<l). 7 

I.!.~. 
I I.~• 

B. I• 
8, I• 

b, I* 
b. I• 

0 11 O,?H 3b • I t 8, 'l• ,1,5 I 7, II• i' J;7 ll'2,b 12,3• il,R b, I• 
IO t 2 0,23'1 )0. 0 t 7. 7 • It,•? 17,b• 17. 'i• 100,4 li:!,l• €,I• b, I• 
II I! 0,2lll 23. I• 18,lh lb.2• 11\, b• 17,5• H,2 12,1* II. I• 7. I• 
12 
13 

Io 
15 

0, 23'1 
O,?JO 

,u,20 
1'1,'h 

19, 'lo 
37,1 

17 ,.h 
I 2. 9 

18 ,fl• 
I 5, 7 • 

IP,5• 
I 5,5•' 

8b 0 ! 
114. 0 

13.l• 
11.h 

9, I• 
S,h 

7.1• 
b. I• 

I U lb 0 ,?34 l'l,'h lb,b• 14,0• 15, 7 • 15,5• l?.7,4 11,3* I 1. q b. I. 
15 I 7 0.23'1 U '1 

0 
A 1b,b• ?5 • I I~. 7• I 'i .S• 123.3 11 •.h 11. a b. I• 

lb 18 0.23'1 t,lj. 2 I b ,b• ?4, II 15. h 13.3 'It<. 1 11,l• 13, b b, I• 
I 7 l'l 0,23<1 33.5 \b,b• 51. 9 I!'>. 7• 15.5• 1119.0 11.3* 12.'> b. I• 
11\ 20 0,23'l 20.0• c;4.a 13. 3 15.7• 11.b I 4 3. 7 I I. 3• ti, q b. I. 
l '1 
20 
21 

21 
22 
23 

0,?39 
0,?jQ 
0,2H 

'". 9.
9. 'l• 

25 .11 

'.',4,4 
7.7• 

I 7. 7 • 

22,0 
b,5• 

40.7 

15,7• 
b,3• 

lb,7* 

15.5• 
b,2• 

?'1,5 

112.5 
16.2 
t,3.c; 

11,3• 
u. J * 

11. l• 

1. I• 
.LI 
11. i. 

b. I• 
2.U• 
S.!'i 

22 24 o.?H 2~.'l• 11,'I 15. I• lb. 7o 1b.S• 55.A 11 .,i!• 6,,, b.l• 
23 25 o,2H 20.'l• lb.5• I 5, I• lb,7* 15.4• ua. 3 I I .2• 7,1• b • I• 
24 2b 0,2H I '1,6• 11. 8 I 4. 0 • 15,7• ts.a. H.3 Io .2• 7.1• b, I• 
25 27 O.?H 19 .11. lb,b• I'>, 7 I 5. 7o I 7. 5 29.7 11. 2• 7. I• b •I• 
2b 
27 

28 
29 

0,219 
0.239 

1q. ij. 

\9,8• 
15.4• 
lb,5• 

I~. 0 • 
1u,o. 

15.7• 
\S,7• 

, 5-;4•
,s-.,i. 

41,1 
I tt. q 

IO .2• 
11 ,2• 

11 ,b 
I 2, o 

b,l• 
b,h 

28 
2Q 

30 
31 

0,23'1 
O.?.H 

20.'I• 
HI, 7• 

17,b• 
15,5• 

tS.i• 
12, q, 

lb.7• 
IU,b• 

lb.5• 
I 4 .-u• 

3b,b 
4b,0 

11, 2• 
10.2• 

lb, i:! 
1'1,5 

I, 0 '. 

5,0• 
30 32 0,2H 18,7* 15, II• 14,0• 14,b• I a. 4• 112,b 10.?• I 2. 'I s.o. 
31 33 O,?H 11\, 7• 15. u. 14.0• t 5. 7* 15.4• 3'1. q IO.?• lb.5 5, O• 
32 
H 
34 

34 
35 
lb 

0,2H 
0.2H 
0.2H 

I 'I,"* 
li',7* 
i?O • 'I• 

15 .'>• 
15,4• 
17,7• 

14.0• 
1u .o• 
I 5. I• 

I 5, 7* 

14 ·"* 
lb,1• 

IU,,h 
14.11• 
lb,5• 

47.2 
33.2 
51. 1 

IO .i'<r 
lu.2• 
11.2• 

?.O • t, 
1'1,5 
22.0 

5,0• 
s.o• 
b, I• 

35 37 0,2H 22,0• 17, b• lb,2• 17.h 11.s. 3b, I li:!.3* 14,6 b. I. 
3b 36 0,?3'1 22.0• 17,b* 10.1• 17, 7 • 17.5• 21,2 12.3• II, I• b, I• 
37 3'I 0,2H 20,9• lb,5• 15,1• lb, 7o 15 .4• 40.3 11 .2• ij. 0 b. lo 
1e 40 0,?3Q 19,8• \I,. 5• 14.0• 15. 7o I 5 .1111 Ub,b I I • i:!• 10.i' b. I• 
39 41 0,239 20. <l• lb,5• I 5. I• lb,7• lb,'>• 05,4 11 ,2• 7,4 b, I• 
110 42 0,23'1 20, ... 17, b• I 5, I• I b. 7o lb,5• 36.0 11.2• tl. I• b, h 
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UC DAVIS PIH UHL VSIS FJLE 11 US? ANALYSIS ON 0?/?7/8h U/P 01-1 112 /?.7 /llb f' Af,f I OF? 
SEGUOJA-f.JANT FORfSl / PERIOD u I STAGE',/ PA~T 2 

Af.tQIINTS JU N'NO[HUHS/M••l 
HAlRIX CUIIRECTimis US}Nf, l)RIIH5 

ID SL IOE cc NA Hf, AL SI p s CL I( CA 
I 3 0,?3'1 20.8• lb.5• 15,1• lb.lo lb,S• I u. 2• I I ,2o b.l• b. I• 
2 u 0,23'1 20 .,. I 7 • b • 15, I• I h. 7• I b, So 14 .i'• lc.1* b,I• b. I" 
3 
u 

5 
b 

0,239 
0,23Q 

22.0• 
bO,b 

I A, II• 
lb,b• 

lb,2• 
15,1* 

I~. II• 
lb.7• 

11 ....... 
lb~S• 

I!> .2• 
17. 2 

12.1. 
11.2• 

b. I• 
I!• I• 

1, I• 
b. I• 

5 
/, 

7 
8 

7 
e 
9 

10 

0,?39 
0,?H 
0,2H 
0. 23<1 

2b. I 
uo,o 
SS,b 
22. I 

I ti. 5• 
I b O CJ• 
lb,b• 
16.3 

15.1• 
l !'>, I• 
15. I• 
I b, ii• 

lti,7• 
Ii,, 7• 
lb, 7o 
11.i.fl• 

I b. !">• 
I I>, 5• 
lb,5• 
I 7. 5• 

13.2• 
17.0 
lb.7 
18,9 

I I .2• 
11, l• 
11, 2• 
12.h 

II.I• 
1. I• 
8. I• 
b. I• 

b, I• 
12,3 

t, •I* 
7.1• 

'I 11 0.23'1 109,? I ti ,b• 15,h lb,7• lb.So \U,2• 12.l• 8.1• b. I• 
IO 12 o.23'1 1b,3 17,7• lb,2• 11.11. 17.5• ?b,b \'2. l• 8. I• b,lo 
II 
12 

ll 
IU 

0,2'!9 
0,?3'1 

A'I. 0 
11 b,'I 

19.'I• 
I 'I, 'I• 

17, l• 
17. l• 

111,9• 
19 ,9• 

I 'I. bo 
19 ~ b• 

55.8 
11.e 

IL 3• 
11,3• 

12, I 
10,11 

7.1* 
7, I• 

I 3 I 5 0,23'1 11'1.I IB.8• 111,5 I II ,8• \ll,b• b!l,4 11,l• 12.2 7, I• 
IU lb 0,2'9 21. O• q 1.1 IS, h I 7, fl• lb.5• 4!1,U 12.l• II, lo b. I• 
I 5 
I b 

17 
18 

0.2H 
0,?3'1 

22.1• 
130.8 

102,4 
17,7* 

I 5. I• 
I 5.1 • 

I 1, II• 
17 ,fl• 

I U ,II 
1b 0 5• 

49,3 
55.7 

12.3* 
12.3* 

8.1• 
8,7 

ti.I• 
1.u 

17 
IA 

19 
20 

0,23Q 
o.,H 

29.7 
ti I. 7 

'iQ ., 
50 ,I, 

I 5. I• 
11. 4 

lb.7• 
lb,7• 

25. I 
1 b ,'II• 

38.0 
I ti .2• 

11.3* 
12.3• 

b,h 
B. I• 

b. I• 
b. I• 

I 'I 2 I 0.23'1 i?2. I• 107.4 IS.I• lb,1• -I b ,5• 3b.'l 11. 3• 7 .·1 • b. I• 
20 22 O,,?\Q ?2.2• I 011, u I 5, I• lb,1* 4b,b 44 ,'l t 1.3* 8, I• b. I• 
21 23 0,2H <ill. I 17. 7• 511.'l 11,b• 17.S• 3b,8 12 • .5• B. I• ti.to 
22 211 0,23'1 142. 9 17,8• 52.2 17,lh 15 .. , 43, II 12.3* 15.7 7.7 
21 
cU 

25 
2b 

0.2l'l 
o.23° 

23, llo 
<111.1 

107,B 
18, 'I• 

5 I, ll 
'lO. 5 

17. ti• 
I 8, 'l• 

47,8 
Ill. bo 

50.2 
53,0 

12.3* 
13.h 

11.0 
32.5 

b,I• 
7.8 

?5 
2b 

n 
211 

0.23'1 
0,23'1 

24,4• 
IIU,a 

148, I 
?O,O• 

17.lo 
I 2&, i! 

I 8 ,II• 
I b ,'l• 

H.b• 
i?b. l 

l'l.'l 
llli ,8 

13.3* 
13.3* 

115,2 
117,0 

7.1• 
7.1• 

27 2'l 0, 239 b5,3 21,h lll,8 20.2 31,0 32,b 111, 3• 2b,'1 b ,II 
28 30 0,23'1 52, ll 204,8 i'b,0• 39 ,ll i'I!, 'l• 117, 5 20.5• 27,9 JO.I• 
29 31 0,23'1 25,b• 180,7 17,3• 12,2 ?5.b IIS,b 13.3* 9,1* 7.1• 
30 l2 0, 21'1 i?3,ll• 21b,5 17,3• 18,11• 18,b• 110, II 13,3• 111,b 7.1• 
31 33 0,23'1 23,il• 178,2 lb, ii!• 70,0 17.S• 31. 8 12.lo 8, I• 7,8 
32 lLI 0.2J'l 127. O 18,8• lb. 2• 18,8• H.b 110.u 13.l• 5.9 7. I• 
B 35 0,?3'1 IP3,U 20.0• 52,b I 'I, 'l• '.\7,11 52.'I 13.3• 13.2 1. I• 
34 
35 

Jc, 
17 

0, ?3'1 
0 .23'1 

110.s 
llQ .5 

112,8 
20,0• 

1e.11. 
11'1,3 

21, O• 
19 .11• 

34.7 
I 9 ,b• 

8'1,2 
119,ll 

14.l• 
13,3* 

'I, I• 
'I.I• 

1.1 • 
I 5.1 

lb J,8 o.;,J'l 2b,1 IJ9, 4 I & , 2* 11.s 15,9 bb,1 12.1• 8, 1 • b. I* 
3 7 311 
311 II 0 

0,23'1 
/1 0 239 

7&,7 
21, O• 

118,b 
118 ,9 

lo.2• 
30.0 

17.lh 
lb,1• 

17,S• 
12. 9. 

llb ,b 
QO.I 

12.h 
11.3• 

8. 1 • 
8. I• 

b, I• 
b. I• 

3'1 uI 0,2H ?b,U ! 7. 7 • 15, I* lb,1• t6,S• 5 I ,2 11 • il'* 8, I• b, I• 
110 42 o.2H bi!, I 17. 7 • I 'l. 5 lb,1• l_b. 5• 131.5 11,3* 8. I• b •I• 

i, 
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UC DAVIS PPE ANAi YSJS FILE llllSc! ~NALYSJS ON 0?/27/Bb 0/P ON Oi.'/27/Ab PAGf 2 OF 2 
SEAUOJA•GIA~l FOREST / PERIOO 4 / STAGE 5 / PAkT 2 

UIOIINTS I <J IHNOGRHtS/,.u 3 
MATRIX COQRfClJONS IISJ"G OIHJHS 

1£l SLIDE 
I 3 
2 Q 

3 5 
II b 
'i 7 
b p. 

7 'I 
fl I 0 
q II 

10 12 
II 13 
12 Ill 
13 15 
111 lb 
15 17 
I b 18 
I 7 1'1 
Ill 20 
I 'I 21 
20 22 
21 23 
2? 211 
23 25 
211 2b 
25 27 
21> 2!1 
27 2'1 
2P. 30 
20 31 
30 12 

lf 
s.o. 
5. 0• 
s.o. 
s.o. 
s.o• 
s.o. 
3.8 
5.o. 
s.o. 
s.o. 
b,0• 
b.O• 
ll.7 
5.0• 
s.o. 
7,2 
s.o. 
s.o. 
7.5 
7. I 
S.ll• 
5.0• 
5.0• 

II.I 
b,5 

12. q 
5,7 
<l. I• 
11 • II 
s.e 

V 
s.o. 
s.o. 
s.o. 
s.o. 
s.o• 
11.5 
s.o. 
'i.o. 
5.0• 
s.o. 
:i.O• 
l>.th 
S.0• 
'i. 0• 
5.0• 
s.s 
s. o. 
5.0• 
s.o. 
~.II 
5. 0• 
5.0• 

10.s 
5.o• 
5.0• 
'fl• O• 
b.0• 
9. I 
1.e 
5.0• 

CR 
s.o. 
5. 0• 
s. Ii• 
5.ll• 
5-0• 
5.0• 
5. O• 
s.o 
s.o. 
s.o. 
o.O• 
b,O• 
b. O• 
s.o. 
5. 0• 
5.0• 
5. O• 
5.0• 
5,0• 
5 • 0• 
5. O• 
5 • O• 
5. 0• 
5.o• 
5.0• 
5,Ct• 
t>.O• 
'I.O• 
b,0• 
5. ll• 

"1N 
s.o. 
5.0• 
s.o. 
s.o. 
s.o• 
5.0• 
l.'1 
s. 0• 
5.U• 
s.o. 
b.0• 
b • C~• 
s.o. 
s.o• 
o,O 
'f>.O• 
5.U• 
s.o• 
5.U• 
5.0• 
S.0• 
5.0• 
5.0• 
5.0* 
5.7 
s.o. 
o.O• 
"· 0•
b.0• 
5.o• 

Ff 
s.o 
11.2 
5 • 0• 
5 .11 
11.11 
5.0• 
s.o. 
5. <•• 
s.o. 
5.0• 
S.ll• 
11.2 
5.0• 
s.o. 
5.11• 
s.o. 
5.11• 
s.o. 
5.0• 
5.0• 
5.0• 
5,0• 
5.0• 
5. O• 
5. O• 
5.CI• 
b,0• 
s.o .. 
5.0• 
s.o. 

~·11.0. 
4.0• 
II ~IL• 
11.0. 
11.p. 
q. o. 
11.0. 
II, U• 
Q,. o. 
II. U• 
11.0. 
11. o. 
11. 0• 
... o. 
... o. 
4,0. 
II• 0• 

"· "*1.0. 
l.0• 
11;0• 
11.-0. 
II. 0• 
11.0• 
11·~0. 
11.0. 
11:0 .. 
o. O• 
q~ O• 
11.0. 

cu 
3.0. 
1.0. 

ss.s 
3,0• 
l.0• 
1.0. 

10.7 
11.0. 
l.0• 

10.2 
11.0. 
11. o. 
11.0• 
3~0• 
l.0• 
3.0• 
3.0• 
3.0• 
1.0. 
3.11• 
l.O• 
3.0• 
3.0• 
4.0• 
11.0. 
11·. II• 
11.0. 
5.0• 
11.0• 
11. O• 

ZN 
11.0. 
11.0• 
II. 0• 
11.0. 
11.0• 
11.0• 
11.0. 
11.0. 
11.0. 
11.0. 
4.0• 
11. 0• 
11.0• 
11,0• 
11.0. 
11.0. 
4,0• 
<1.0• 
4.0• 
11. 0• 
11.0. 
11,0• 
11. 0• 
11. O• 
II. II• 
ti. 0• 
11. O• 
b,O• 
11. O• 
11.0. 

l!P 
11.0. 
II• 0• 
4. O• 
3.,:>o 
1.0• 
1.0. 
3. Cl• 
11. O• 
1.0. 
11.0. 
5. o. 
11.0. 
4.0• 
3.U• 
3.0• 
11.0. 
11,0• 
4.0• 
3,0o 
3.11• 
1.0. 
3.0• 
II. O• 
11. O• 
11. O• 
11. 0• 
4.0• 
9.0• 
lj. 0• 
1.0. 

PB 
10.l• 
10.l• 
10.1* 

"·'*'I. l * 
9.h 
11.i. 

11 • l • 
10.i.. 
IU.h 
11.1* 
10.i. 
I u •I* 
IO. I• 
10.h 
10.h 
10.J• 
10.i. 

'1.1* 
9.1• 
9.1• 
'I.to 

10.1• 
'I.I• 

10.l• 
10.h 
11.l• 
18.1• 
10.1* 
11. la 

31 H 
3? 311 
B 35 
311 JI, 
35 37 
31, 38 
37 3'I 
18 110 
39 41 
110 112 

s.3 
5.0 
~.3 
b.O• 
b.O• 
5,0• 
s.o. 
t,. 0 
5.0• 
5.0• 

5.0• 
'fl. o• 
s.o. 
b.O• 
5,1 
s.o. 
5. O• 
5. 0• 
5. 0• 
5.o• 

5. II• 
b.O• 
b. O• 
b.0• 
b .II• 
5,0• 
5,0• 
5.0• 
s.o. 
5.o• 

11.b 
s.o• 
b.O• 
b,0• 
b,b 
5.0• 
". 0 
5.0• 
5.0• 
5.o• 

~-0• 
5.o• 
5.11• 
b,0• 
5.0• 
5. 0• 
5.11• 
s.o. 
5.0• 
5.o• 

11.0. 
11·. O• 
". o;.
11. o. 
a·. O• 
II. 0• 
It• 0·• 
11.0. 
11.0. 
11.0• 

11.0• 
11.0• 
11.0• 
11.0• 
11.0. 
1.0. 
3.o .. 
l.O• 
1.0• 
3.0• 

4 .o. 
11.0• 
4.0• 
s.o. 
11.0• 
11.0• 
<1.0• 
4,0• 
11.0. 
11.0• 

3.0• 
3.0• 
"•O• 
II, O• 
11.0. 
11. 0• 
"•O•
11.0. 
11.0. 
11.0• 

II. 1* 
11. I* 
IO. 11' 
II. lo 
10.1• 
II.to 
IO. I• 
10.1* 
10.1* 
10.1• 

• MINIMUM DETEClJALl LJHJT, ELFHENT NOT FOUND 
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JO 
I 
c 
3 
ij 

SLIDE 
l 
11 
5 
b 

cc 
0,2H 
0,23Q 
~.2H 
0,?3'l 

,.... 
1,11. S 
54,S 
eo.s 

t 'iU • Q 

HG 
I 7. 7 • 
14,ll• 
111, 9• 
17,9• 

AL 
25,8 
I 7, l* 
20,8 
l'l,4 

51 
17,8• 
Ill. R• 
17 ,!!• 
17.fi• 

p 

t7.'h 
IB.b* 
111,c! 
11, I 

5 
13.5,_3 
115.1 
114.9 
n'l .a 

CL 
12.1• 
I 1.1• 
12.l• 
12.1* 

K 
b,A 
&,I 
8, I• 
8. I• 

C,\ 
t>,5 

7. I• 
t> •I• 
t> •I• 

JD 
I 
? 
l 
4 

SLIDE 
3, 
II 
5 
t, 

TI 
5,0• 
b,Q• 
S, I 
s.o. 

V 
s.o• 
5, 0• 
5,0• 
S,O• 

CR 
5,0• 
5, I•• 
5,1'.' 
s.o. 

HN 
s.o• 
4. 3, 
5,0• 
!, • 0• 

FE
s.o• 
s.o. 
s. 0• 
5. O• 

'I l 
4-. O• 
11. o, 
lj .-o. 
1.7 

cu 
l.O• 
4 • 0• 
!.O• 
l.O• 

2N 
4,0• 
4,0• 
4, 0• 
lj. 0• 

l!P 
11.0• 
s.o. 
11.0. 
IJ • II• 

PB 
IO. I• 
I IJ. I• 
IO, I• 
111, I• 

• HJNIMUH ~ETEClABLE LIHIT, ELEMENT NUT FUUND 


