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ABSTRACT

Six remote ponds and their watersheds in the White Mountains of New
Hampshire were mapped, and chemical characteristics of the ponds and inlet
streams were measured to estimate susceptibility to acid precipitation.
The methods used and data collected during 1980-82 are included for
possible comparisons with future studies or for alternative analyses and
interpretations. Although the ponds are within a 20-km radius of each
other and seemingly have similar watershed characteristics and
precipitation chemistry, the volume-weighted pH between ponds ranged from
4.5 to 6.4. Volume weighted alkalinity ranged from 0 to 144 ueq/l.
Alkalinity was related to pH, basin morphology, production of hypolimnetic
alkalinity, and chemistry of inlet streams. Historic pH and alkalinity
data from these ponds are inadequate for determining if they are
acidifying.

Volume~weighted 8042" ranged from 70 to 170 ueq/1 among the ponds.
The ratios of divalent cations countering 8042" suggest that weathering
within the watersheds of the various ponds is an important factor in
buffering acid precipitation and pond acidity. Volume-weighted total
aluminum ranged from 0.10 to 0.60 mg/l. The most acidic ponds had the most
total aluminum. The less acidic ponds appear to produce enough alkalinity
and dissolved organic carbon to allow complexing of inorganic, toxic forms
aluminum.

All ponds experienced short-term acidification in the upper water as a
result of snowmelt events. Four models for predicting the susceptibility
of the 6 study ponds to acidification worked poorly.

Each of the 6 ponds is unique and a broad approach at grouping them

based on only one or two parameters is inadequate.



INTRODUCTION

New Hampshire has more than 1,300 lakes and ponds, the majority of
which are < 10 ha in surface area (NH State Planning Board, 1934). In the
past few years, many of these lakes and ponds, especially those that are
small, remote, and at higher elevations, have become susceptible to acid
rain.

Anglers and backpackers have long been attracted to the more remote
ponds because they provide unique esthetic and recreational experiences.
The New Hampshire Fish and Game Department annually makes a substantial
investment in stocking these ponds to meet the demand for an attractive
fisheries resource. But this resource may be endangered by acid rain.

For New Hampshire towns that use ponds as a municipal water supply,
there are concerns about the health effects from acidified water. Future
projects of statewide importance may be impaired. For example, accelerated
acidification of upland watersheds and ponds could be detrimental to
efforts to reestablish a viable Atlantic salmon fishery in the upper
Merrimack River Basin (Stolte, 1982).

These concerns point out a need to more clearly define current and
potential effects of acid rain on New Hampshire”s aquatic resources. We
studied the susceptibility to acid rain of 6 remote ponds in the White
Mountains. The chemical variability between these 6 ponds, and within each
pond over time, was investigated. This approach has not been used in past
studies of New Hampshire ponds.

Each of the 6 study ponds was less than 5 ha in area and had a
watershed area less than 200 ha. Pond volumes ranged from 85 x 103m3 to
111 x 103m3. Inlets were either first- or second-order streams. All ponds

were remote, with no paved roads, or permanent human inhabitants within



their catchments. Volume-weighted alkalinity ranged from 0 to 144 ueq/l;
volume-weighted pH ranged from 4.5 to 6.4.

Each pond had a viable fish population within recent history. More
than 200,000 fish have been stocked in the study ponds since 1946,l/ and
more than 20 miles of trails and forest roads have been constructed and
maintained in part to afford the public access to these remote recreational
areas«zl Appendix A includes descriptions and maps of each pond and

watershed.

1/ New Hampshire Fish and Game Commission, Concord, unpublished reports.

2/ USDA Forest Service, Lacomnia, N.H., unpublished reports.



OBJECTIVES
Precipitation in New Hampshire is acidic (Likens et al., 1977). Many
ponds in the state are poorly buffered, and may be sensitive to acid
precipitation. How seriously have these ponds been affected to date? How
seriously are they likely to be affected in the future? This study has
attempted to answer these questions by:
1) establishing a reliable and comprehensive record of limnological
baseline data for future reference.
2)assessing the degree of acidification or potential for
acidification of the 6 ponds by using the following indicators:
a) pH or H*
b) alkalinity
c) comparisons of historic and current data
d) specific conductance
e) sulfate loading
f) total aluminum concentrations
g) dissolved organic carbon
3) describing and quantifying the temporal and spatial changes in

whole-pond chemistries associated with snowmelt events.



METHODS
Site Selection

In early 1980, reconnaissance was made of 14 ponds in the White
Mountains using aerial photography and site visits. Analyses of water
samples and field investigations indicated that 6 of the ponds covered a
range of chemical, limnologic, hydrologic, and physiographic
characteristics that would facilitate comparative studies, and be
representative of ponds in the region. The 6 ponds -- Black, Black
Mountain, Cone, East, Kiah, and Peaked Hill -- were clustered within a 20-
km radius of the Hubbard Brook Experimental Forest in north-central New
Hampshire (Fig. 1). Hubbard Brook served as the base of operations, and as
the collection site of important supplemental information such as volume

and chemical content of precipitation.

Mappin

A perimeter map of each pond was developed from aerial photographs
taken for the USDA Forest Service in 1978. Map scales were determined from
on-site measurements of distances between objects obvious in the
photographs. Color and color-infrared aerial photographs, from 2 sorties
flown in 1982 for this project, were used to compile all recent changes in
water level, aquatic vegetation, and water color. Final maps were composed
with commercial photo layout equipment that includes unlimited
scale-adjustment capacity.

The bathymetry of each pond was derived from multiple transects with a
portable depth sounder (Lowrance LFP-300D);§/ Frequent readjustment of
gain and noise-suppression controls, repeated line soundings, and

occasional sampling of bottom substrate provided an accuracy of + 0.5 m in
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Fig. 1 Location of study ponds: Biack Pond (B), Black Mountain Pond (M),
Cone Pond (C), East Pond (E), Kiah Pond {K), and Peaked Hi1l Pond (P).



water between 1 and 15 m deep. Transects were approximately parallel and
used landmarks identifiable on the detailed base maps for position
triangulation. Depth contour maps were constructed from interpolation of
the bathymetric data (Wetzel and Likens, 1979).

Color photos from 1978 and 1982 showed light extinction gradients from
shallow to deep water in all but the most humic ponds. The observed
photographic gradients agreed well with the bathymetry and were used to
enhance the details of the depth contour maps.

From a mathematical model based on surface area, computed area of the
strata, the number and size of the contour intervals, shoreline complexity,
hypsographic form, and the distance between sounding tracks, the calculated
"correct identification value" for the 6 ponds ranged from 0.906 to 0.991,
or between 9 and 17 "area error" (Hakanson, 1978). This translates to a

volume estimation error of no more than + 10% for any of the ponds.

3/ The use of trade, firm, or corporation names in this publication is for
the information and convenience of the reader. Such use does not
constitute an endorsement or approval of any product or service to the

exclusion of others that may be suitable.



Sampling Methods

Water samples were collected from 1 vertical profile in each pond,
from selected streams and spring inlets, and from the outlets. The
vertical sampling intervals for each pond were established by the
bathymetric survey. Three to five samples were collected down each profile
depending on pond depth (Appendix B). Pond samples were collected with a
4-liter Van Dorn bottle made of polyvinylchloride-polyethylene. The
midpoint of the 50-cm-long Van Dorn sampler was used to establish the
actual sampling point. The deepest samples were collected 50 cm above the
ottom to prevent sample contamination by sediments.

Inlet, spring, and outlet samples were collected at riffles,
waterfalls, and other sites of moving water, as close to the pond as
practical. Each sample was collected in a l-liter, acid-washed,
polyethylene bottle. Upon return to the laboratory, a 500-ml aliquot was
removed and frozen for later analyses. The remainder of the water sample
was allowed to come to room temperature for analyses that were performed
immediately.

During each visit, a temperature profile was developed and the Secchi
disc transparency was measured. Temperature profiles were measured with a
thermistor probe (Whitney, Yellow Springs, or Hydro-Lab instruments).3/ A
mercury-in-glass thermometer graduated in increments of 0.2°C was used to
calibrate the probe, and for temperature measurements in the inlets and
outlets. Transparency was measured with a 20-cm~diameter, plain white
Secchi disc (Welch, 1948). A water scope was not used to reduce surface
reflection. Morphometric and hydrologic characteristics for each pond and

watershed are listed in Appendix A.



Volume-weighted average values were calculated for pH, HY, 8042_,
alkalinity, and total aluminum. To obtain these values, the bathymetric
data for each pond were used to calculate volumes of water in the pond by a
series of strata that were either 0.5 or 1.0 m deep. Concentration of
chemical constituents for each stratum was obtained from profiles
constructed by depth. If no sample was collected within a stratum, linear
interpolations were made from the concentration profile. Volume-weighted
values (mg) for each stratum were obtained by multiplying estimated
concentrations (mg/l) from the interpolations times the water volume of the
siratum. Volume-weighted average concentrations for the pond were
calculated by dividing the sum of the volume-weighted values from each

stratum by total volume of the pond.

Analvytical Methods

The following analyses were performed at the Hubbard Brook
Experimental Forest Laboratory in West Thornton, New Hampshire: pH,
specific conductance, alkalinity, total dissolved aluminum, total dissolved
iron, dissolved organic carbon, total organic carbon, dissolved inorganic
carbon, dissolved oxygen, and oxygen saturation.

The following analyses were performed at the Forestry Sciences
Laboratory, Durham, New Hampshire: Caz+, Mg2+, K*, Na+, c1-, NO3_, NH4+,

2_
and 304 .

pH
All pH determinations were made in the laboratory. Field measurements
were impractical, especially during extreme winter conditions.

Measurements were made potentiometrically with an Orion Research Model 407A



meter and glass pH and reference electrodes (Orion Research, 1977). The
unit was calibrated for each sample set with commercially prepared buffers
of pH 7.0 and 4.0. The stability of the electrodes was tested weekly with
a sample of de~ionized water brought to equilibrium with C0, by aeration (a
theoretical pH of 5.6), and against a prepared dilute solution of H,80, and
HNO; with a theoretical pH of 4.3 (Galloway et al, 1979; NADP, 1982a).

Samples were allowed to come to room temperature for measurements of
pH and alkalinity. If the determination could not be made within a few
hours of return to the laboratory, samples were refrigerated at 4°C until
the analysis could be performed, usually within 16 hours. Samples were
swirled gently as the electrodes were immersed, but were not stirred
thereafter. Readings were taken after about 5 minutes. Samples were
neither purged with nor measured under an inert gas. Thus, CO, loss may
have elevated pH slightly.

Conversion of pH to H' concentration for use in the ion balances was
assumed to be H+ueq/1 = 107PH x 106,

Since the pH meter readings had a reproducibility of better than +
0.05 units, the accuracy of the HY estimation probably was no worse than +

10% over the range 0.1 to 100 ueq/1 (pH 7 to pH 4) (Weber and Stumm, 1963).

Specific Conductance

Specific conductance was measured with a Beckman conductivity bridge
(Model No. RC 15B2), and a Beckman platinum conductivity cell with a
constant of 0.l. The unit was checked weekly with a prepared KCl solution
of known conductance (NADP, 1982a). All readings were corrected to 25°c.

Reproducibility was + 1% between 10 and 50 uS/cm.

(10



Alkalinity

Alkalinity was determined by potentiometric titration; the equipment
was the same as for the pH analysis. Each 50-ml sample was titrated with
0.010 N H,80,, dispensed from a micropipette in 0.025-ml aliquots. End
points were picked from the plot of the change in pH divided by the change
in titrant, against the total titrant (Barnes, 1964). The following

equation was used to calculate alkalinity (Barnes, 1964):

volume Titrant x N Acid x 50,000 x 20
ueq/l Alkalinity =

volume sample

All initial pH readings were < 7, so alkalinity was assumed to be
equal to the HCO3™ concentration. No attempt was made to estimate the acid
neutralizing capacity of any species other than those of the carbonate
system (Weber and Stumm, 1963).

Analysis of fresh and stored samples showed essentially no change in
end point pH or alkalinity. Reproducibility was about + 5 ueq/l in the
range 0 to 100 ueq/1l, and about + 10 ueq/l in the range 100 to 300 ueq/1

alkalinity.

Calcium, Magnesium, Potassium, Sodium

Ca2+, Mg2+, K*, and Nat were determined using flame atomic absorption
spectrophotometry on a Perkin-Elmer Model 603. Methods and standards are
detailed in the manufacturers handbook (Perkin-Elmer, 1974). A 2% solution

of LaG, in HCl was used on a split aspirator, with constant feed, to reduce

interference with CaZ2*, Reproducibility in the range 0 to 100 ueq/1 was

2+

about + 5% for Mg<™, k¥, and Na®, and about 10% for Ca?* in the range 0 to

300 ueq/1.



Ammonium

NH4+ was determined on a Technicon AutoAnalyzer II; the formation of
indophenol blue from the Berthelot Reaction was used to detect the pPresence
of an NH4+ salt (Technicon Instruments, 1973). Reproducibility was about +
5% for the range 0 to 50 ueq/l. Samples often were frozen for extended
periods before analysis. The delayed determination of NH4+ from highly

stratified pond waters may result in an underestimate because of gradual

oxidation (APHA, 1976).

Chloride

Cl” was determined on a Technicon AutoAnalyzer II; the production of
ferric thiocyanate was used as an indirect measure of the formation of
mercuric chloride in the presence of ferric nitrate and mercuric
thiocyanate (Technicon Instruments, 1973). Reproducibility was about +

10% in the range 0 to 50 ueq/1.

Nitrate

N03_ was determined on a Technicon AutoAnalyzer II with copper-cadmium
column reduction of N03_ to NOZ_, and the eventual measurement of azo dye
production by colorimetry (Technicon Instruments, 1973). Samples were kept
frozen until the analysis was performed. Reproducibility was about + 10%

in the range 0 to 50 ueq/1.

Sulfate
8042' was determined by colorimetric analysis on a Technicon
AutoAnalyzer II. Several modifications of the standard methylthymol blue

color reduction method were used to prevent calibration curve shifting, and

12
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to improve the stability of the light sensitive reagents (McSwain et al.,

1974). Reproducibility was about * 5% in the range 0 to 200 ueq/1l.

Total Aluminum

Total aluminum was determined on a Spectronic 20 spectrophotometer
(Bausch and Lomb, 1964) by measuring the absorbance of an aluminum-
quinoline sulfonic acid complex (Ferron) at a wavelength of 370-nm
(Rainwater and Thatcher, 1960). Orthophenanthroline was added to reduce
the interference from, and to analyze for, dissolved iron. An iron
taterference curve at 370-nm was developed to prepare a correction factor
for the total aluminum absorption values.

In general, the iron correction value was no more than 5% of the total
aluminum value. However, samples from waters low in dissolved oxygen often
had an iron correction that amounted to nearly 50%Z of the calculated
aluminum concentration. In the presence of more than 1.0 mg/1 iron, the
value for the true total aluminum concentration should be regarded as
approximate. Color corrections were necessary and often very significant
in waters with a humic appearance because humic compounds absorb light at
the 370-nm wavelength (Wetzel, 1975).

Because determinations could not be performed immediately, each sample
was acidified with ultrapure 15 N HNO3 to approximately pH 3.0, about 12
hours before analysis. Adding more HNO; to a pH of 2.0 increased the
aluminum yield in all cases. However, the procedure resulted in
instability of the sodium acetate buffer. At a minimum, the analysis
probably represents the total monomeric aluminum present (both organic and
inorganic), but is not a measure of all the aluminum forms, including the

slowly reactive colloidal and particulate fractions (Driscoll, 1982). The

13



data are reported as total aluminum, in mg/l, because accurate
determination of the charged aluminum species was not possible. The lower
detection limit of the analysis was 0.01 mg/l, with reproducibility of + 5%

in the range 0 to 1.0 mg/1.

Total Iron

Total iron was determined on a spectrophotometer (Bausch and Lomb,
1964) by measuring the absorbance of an iron~orthophenanthroline complex at
a wavelenth of 520-nm (Rainwater and Thatcher, 1960). The analysis was run
simultaneously with the aluminum determination. Color correctioms at 520
nm were negligible. Samples were acidified to approximately pH 3.0 with
ultrapure 15 N HNO3. Except for samples from anoxic waters, the analysis
values should be regarded as total iron. The ferrous iron present under
anoxic conditions would have precipitated as Fe(OH); during storage.
Acidification to pH 3.0 did not bring all of the Fe(OH); back into
solution, so total iron values for samples from reducing environments are
underestimates (APHA, 1976).

The detection limit was 0.01 mg/l, with reproducibility of + 5% in the

range 0 to 2.0 mg/1.

Dissolved Organic Carbon

Samples for dissolved organic carbon (DOC) were filtered through ashed
Whatman GF/F filters (minimum retention size is 0.7 um) immediately upon
return to the laboratory, and sealed in precombusted ampoules with
persulfate, for digestion in an autoclave (Menzel and Vaccaro, 1964).
After persulfate digestion, the sample was extracted by syringe and

stripped with helium gas; the carbon fraction (as C0,) was measured on a

14



gas chromatograph (Stainton, 1973). Standards were made from anhydrous D-
glucose. Reproducibility for the analysis was about 1 10Z in a range 0 to

20 mg/1l. The lower detection limit was 0.05 mg/l carbon.

Total Organic Carbon

Procedures for total organic carbon (TOC) were the same as for DOC
except that the samples were not filtered. Reproducibility was large, about
* 20Z in the range 0 to 20 mg/1 carbon, because it included digested fine

particulate carbon and living seston.

Dissolved Inorganic Carbon

For the range of pH encountered in this study, dissolved inorganic
carbon (DIC) is defined as the sum of the CO0, (or HZCO3) and the HCO3-
present (Weber and Stumm, 1963). Samples were collected in ground glass-—
stoppered bottles; the physical procedures used were the same as for
dissolved oxygen. The bottles were kept sealed and refrigerated at 4°C
upon return to the laboratory. The analyses were performed within 16
hours. Aliquots were extracted by syringe, acidified, and stripped with
helium carrier gas; the carbon (as 002) was measured on a gas chromatograph
(Stainton, 1973). Standards were made from a NaHCO3 stock solution, and
CO, free water (less than 5 uM/1 DIC); DIC is expressed as mg/l in the
data tables to make comparisons with DOC easier, though it 1is
conventionally expressed as uM/1 (mg/l = uM/1 x .012). Reproducibility was
+ 5% in the range 0 to 1000 uM/1. The lower detection limit was 5 uM/1

DIC.



Dissolved Oxygen

The Winkler method with the azide modification (APHA, 1976) was used
to determine dissolved oxygen (D02). Samples were collected with a Van
Dorn sampler, in ground glass-stoppered bottles, following standard field
procedure (Welch, 1948). The samples were acidified with HZSO4 upon return
from the pond and titrated immediately with a standardized solution of
thiosulfate. The accuracy of the analysis was about +0.1mg/l DO,. The
azide method is recommended for waters with less than 1 mg/l ferrous iron
unless fluoride is added to prevent the liberation of free iodine due to
the formation of iron oxide. Under near anoxic conditions, based on the
figures for total iron, some of the DO, data for the hypolimnion of Black

Pond may be spuriously high (Appendix B).

Dissolved Oxygen Saturation
Estimation of the percent saturation of the dissolved oxygen was based
on a temperature-altitude-concentration nomograph (Wetzel, 1975). Accuracy

was about * 1Z; saturations below 10% were approximations.

16
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RESULTS AND DISCUSSION

Baseline Data Collection

One objective of this study was to establish well-documented,
reproducible limnological records from several remote ponds to serve as
baseline data. Such data are necessary for at least 3 reasons. First,
there are little comprehensive data from which to determine the seriousness
of lake acidification in New Hampshire. Second, standardization of data
collection, analyses, and reporting is needed to provide compatibility with
sther regional studies. Third, published, reproducible data are necessary

for time-trend analyses in long-term studies of acidification.

Indicators of Acidification

Each of the 6 study ponds is unique and complex. Attempts to lump
them into a pattern of regional susceptibility to acidification (for
example, Omernik and Powers, 1982) may be of little use to local managers.
Instead, ponds must be viewed individually in their ability to buffer acid
inputs. We illustrate this by examining 7 parameters that might serve as

indicators of acidification.

PH or u*

pH and its conversion to HY probably are the most used and recognized
indicators of acidification. Determination of pH is relatively easy,
though accuracy can be a problem depending on methods (APHA, 1976; Galloway
et al., 1979). To characterize the pH or EY of a pond accurately,
determinations must be made throughout the vertical profile, and over time

to encompass seasonal and annual variability. In the following section we

17



report volume-weighted values that take into account the variability in pH
with depth.

pH varied considerably between ponds, and within each pond over time
and with depth. The volume-weighted pH of Black Pond ranged from 5.3 to
6.4; the range for East Pond was 5.3 to 6.3, for Peaked Hill 5.1 to 6.1,
for Black Mountain Pond 5.1 to 6.0, for Kiah Pond 4.5 to 6.2, and for Cone
Pond 4.5 to 4.8 (Figs. 2-7). All ponds showed seasonal cycles, generally
being most acidic during late winter and early spring and least acidic
during late summer and autumn. Even the most acidic Cone Pond clearly
demonstrated this tremd. The seasonal trend seemed to be caused by inputs
of acidic snowmelt in the spring (see section on acidic snowmelt
episodes). The depression in pH for Black Pond, Peaked Hill Pond, and Kiah
Pond in April 1982, are extreme examples of snowmelt effects (Figs. 2, 6,
7.

Since the pH scale is logarithmic, large differences in pH may not
indicate large differences in HY. For example, Black, Black Mountain,
East, and Peaked Hill Ponds had volume-weighted pH ranges of approximately
1 pH unit. However, because the pH values were relatively high (> 5.0), HY
was always less than 10 ueq/1l and relatively uniform over time. At the
other extreme, the range in volume-weighted pH for Cone Pond was omnly 4.5
to 4.8, but this represents HY of 16 to 32 ueq/1l, or a much greater range
in acidity. Figures 8 and 9 illustrate this concept for Black and Cone
Ponds.

There were important variations in pH with depth (Appendix B). In
late winter and early spring, the water immediately under the ice was more
acidic than lower in the water column. Acidification near the surface

likely resulted from additions of acid snowmelt to the pond. The bottom
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waters were less acidic under stratification, and with anoxic conditioms,
during late spring and early summer. This was apparent in Black and Cone
Ponds (Figs. 8~9). The neutralization of H* in deeper waters may result
from the production of hypolimnetic alkalinity in Black Pond, and even in
acidic Cone Pond.

The ranges in pH and HY have important biological implications. For
example, the species present in Cone Pond must be able to tolerate changes
in H* concentrations of 10 to 20 ueq/l while those in Black Pond encounter
a range of 1 to 5 ueq/l. Although pH and H' do not indicate which ponds are
likely to be acidified by precipitation, they do define the wide range of
conditions in these ponds, which are in close proximity and seemingly have

similar watershed characteristics.

Alkalinity

Alkalinity and its sources are of particular importance in the ability
of a pond to buffer acid inputs such as in precipitation. The composition
and amount of alkalinity are affected by pH, so it was not surprising to
find a2 wide range of alkalinity values, correlating roughly with pH, in the
study ponds. For example, the volume-weighted alkalinity (in ueq/1l) was 63
to 144 for Black Pond, 8 to 49 for Peaked Hill Pond, 5to 52 for East Pond,
9 to 48 for Kiah Pond, 5 to 22 for Black Mountain Pond, and 0 to < 1 for
Cone Pond (Figs. 2-7). For all but acidic Cone Pond, volume-weighted
alkalinity tended to be maximum under the most stratified conditions,
either in late winter or late summer.

Other factors that may affect pond alkalinity include basin
morphology, primary productivity, production of hypolimnetic alkalinity,

and additions of alkalinity in inlet streams and springs. To illustrate
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the potential effects of basin morphology, Black Pond had considerably
greater alkalinity than Peaked Hill Pond (Fig. 10). These 2 ponds
represent the hypsometric extremes for the 6 ponds; Black Pond had the
maximum amount of deep water and Peaked Hill Pond had the minimum (Fig.
10). Because of its depth, Black Pond had a more stable stratification
(Appendix B) and less flushing action, and thus appeared to store
alkalinity much more effectively through the year than Peaked Hill Pond.

Pond depth and stratification are important to the generation of
hypolimnetic alkalinity. For all ponds except Cone, alkalinity increased
with depth during seasonal stratification. Black and Peaked Hill Ponds had
maximum concentrations of alkalinity in the hypolimnion during winter
stratification 1982 (Fig. 10 and Appendix B).

Increases in hypolimnetic alkalinity may be a result of the reduction
of 8042- and N03_. This process may occur where sediment pore waters are
anoxic, including the shallow sediments. A byproduct of this reduction is
DIC (Schindler et al., 1980). Our study ponds clearly demonstrate the
large increase in DIC under low DO, (Fig. 11). Depending on the ambient
PH, and on the availability of mobilized Fe to trap S, DIC may accumulate
as HCO3™ and increase the alkalinity (Schindler et al., 1980). Increases
in total iron were found in most of the samples from low DO, waters, and in
conjunction with increases in alkalinity (Appendix B).

The accumulation of alkalinity is only possible in a well developed
hypolimnion. This alkalinity is usually seasonal and is lost during the
turnover of pond water. Peaked Hill Pond mixed completely and lost its
winter buildup of alkalinity. Black Pond mixed poorly and continued to
develop alkalinity from winter into summer (Fig. 10). Black Pond is the

only one of the study ponds with potential for persistent alkalinity
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Production. The hypolimnetic samples from Black Pond often showed large
increases in DIC and alkalinity, and DO, was seldom above 10% saturation.
This reducing condition encompassed up to 36% of the total sediment surface
in winter, spring, and summer 1982 (Appendix B). On the basis of
alkalinity, Black Pond seems best suited of the study ponds to counter acid
precipitation.

Inlet streams may contribute important amounts of alkalinity to ponds.
The inlet stream to Kiah Pond had summer alkalinity values ranging from 50
to 80 ueq/l. The surface springs of East Pond carried as much as 20 to 65
veq/1 alkalinity, even during snowmelt, when the concentrations in inlet
streams were negligible. Inlet alkalinity to Black and Peaked Hill Ponds
varied widely, ranging from 5 to 95 ueq/l. The inlet alkalinity to Black
Mountain Pond ranged from 0 to 10 ueq/1 while the inlet to Cone Pond had no
detectable alkalinity. There is a need to quantify the volume of
alkalinity being added by inlets, and to understand the disparity in

alkalinity among inlet streams.

Comparison of Historic and Current Data

A logical possibility for identifying ponds susceptible to acid
Precipitation is to compare historic and current chemical data. If there
is an increase in acidity, or a decline in alkalinity over several years, a
pond may be showing effects of acid precipitation. Such comparisons and

subsequent interpretations require caution.



Alkalinity and pH data are available for the study ponds from
intermittent surveys conducted in New Hampshire since 1934. We plotted the
historic data with some of our own (Figs. 12-17) to determine if there are
discernible trends. We show only values for near-surface samples since
they are the only consistently available sampling points,

Sample dates, time intervals, field crews, equipment, and analytical
techniques varied greatly between most of the surveys. However, there is
some documentation and it was Possible to determine that before 1970 pH
generally was determined colorimetrically with color comparator kits, while

aikalinity was measured with a methyl orange titration (Davis, 1938;

Newell, 1972).

Alkalinity Comparisons. Alkalinity titrations with methyl orange as an
indicator of pH equivalence points are useful only in waters of high ionic
strength, and moderate to high alkalinity (Weber and Stumm, 1963). In
poorly buffered waters such as the study ponds, the analysis is prone to
errors in end point detection because of wvariable light, natural water
color, and operator bias. This technique also may result in gTross over
titration because the methyl orange color change takes place at PH of 4.6
or lower (APHA, 1976). The titration end points of dilute waters may be as
high as pH 5.3 (Barnes, 1964).

The manuals used on early New Hampshire surveys state that field
titrations were continued until the methyl orange turned a "faint pink"
(Davis, 1938; Newell, 1972), Possibly at pH 4.5 or less. This depressed
end point would represent an overestimation of alkalinity of at least 32
ueq/l (Kramer and Tessier, 1982). Consequently, the historic alkalinity

values in Figures 12-17 have been corrected by subtracting 32 ueq/l from
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Pre-1980 alkalinities have been corrected for methyl orange titration
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Hampshire Fish and Game Department files; 1959 data from USDI Fish
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Pre-1980 alkalinities have been corrected for methyl orange titration
by subtracting 32 ueq/1 from all data. Sources: 1934 datum from USDC
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Pre-1980 alkalinity has been corrected for methyl orange titration
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the original values as found in files of state and federal agencies. At
least 2 of the early values for alkalinity are questionable. Black
Mountain and Cone Ponds, sampled within 3 days of each other in July 1960,
had a surface-water alkalinity of 108 and 128 uegq/1, respectively. These
values seem greatly in excess of what would be expected from the listed pH
values of 6.1 and 5.5 (Figs. 13~14), and from unstratified waters.
Comparison of the corrected historic and current alkalinity data
(Figs. 12-17) shows no obvious trends over the 30 years for which data are
available. The scarcity of data before our study and differences in

methods make conclusions highly speculative.

PH Comparisons. Published pH values for the ponds before our study were

determined in the field, mostly with a Hellige colorimetric kit. The method
requires adding a color indicator to the sample and matching it with a
color disc that spans a range of PH values. Normally, there are several
indicator discs, including a bromcresol-green wheel spanning pH 4.0 to 5.6,
and a chlorophenol-red wheel spanning pH 5.2 to 6.8.

Use of the Hellige kit omn New Hampshire ponds raises 2 major
questions. First, were the kits equipped with the correct color disc if pH
was below 5.2? We found indications in the records that only the
chlorophenol red disc spanning pH 5.2 to 6.8 was used. If this is true,
ponds with a pH of < 5.2, such as Cone Pond, may have been recorded as
having a pH value of about 5.2.

Second, how well does pH determined with a Hellige kit compare with pH
determined potentiometrically? To answer this question we purchased a
Hellige kit with bromcresol-green and chlorophenol-red color discs and

compared it with potentiometric readings; pH was determined by both
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methods on the same pond sample within 1 day of collection. Samples with a
potentiometric pH of < 5.2 were not used in the test of the chlorphenol-
red, and no samples with a meter pH > 5.6 were tested with bromcresol
green,

The scatter between pH meter readings and the chlorophenol-red
indicator was considerably greater than scatter between the pH meter and
the lower range bromcresol-green indicator (Fig. 18). The chlorophenol-red
has an obvious bias in the lower part of its pH range. The
bromcresol-green values more closely approximated meter reading, being no
more than 0.2 to 0.4 units high. Comparisons of the potentiometric and
colorimetric values after conversion of pH to EY are shown in Figures 19
and 20. The bromcresol-green indicator disc is a more suitable colorimetric
indicator in the pH range 5.2 to 5.6 for the variety of natural waters
represented by the 6 study ponds. The use of the chlorphenol-red disc in
early surveys probably caused errors.

The other concern about the Hellige kit is that the iomic strength of
the chlorphenol-red indicator apparently is enough to modify the dilute
natural waters to which it is added. Tests using 2 ml of indicator added
to 20 ml of pond water show that the chlorphenol-red consistently raised
the pH of the sample by several tenths (Fig. 21). The resulting pH of the
solution seems a reasonable representation of only the modified sample.

These problems raise serious concerns about comparing historic with
current pH data. Historic measurements for Black, East, and Kiah Ponds
could be adequate as they fell within the midrange of the chlorophenol-red
indicator probably used at the time. Historic data for Black Mountain and
Peaked Hill Ponds lie in the chlorphenol-red indicator range that could

have biased the pH values slightly upward. Based on current values for
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Cone Pond, the pH at the time of the earlier surveys could have been below
the range of the chlorphenol-red indicator disc.

We believe that questions about methodology used in the early surveys,
coupled with the small number of determinations, prevent meaningful

comparison of historic and current pH data.

Specific Conductance

The specific conductance of pond water is a function of the
concentration of ions and their individual charge. Specific conductance in
combination with pH can be used as an indicator of pond acidification. For
example, in dilute, acidic ponds, increasing conductance usually indicates
increasing H*. 1In more dilute, neutral ponds, increasing conductivity
generally indicates increasing amounts of all ions, including both basic
cations and associated anions (APHA, 1976).

This relationship forms a parabola as indicated in Figure 22. Cone
Pond, a dilute, acidic pond, has low pH values and relatively high
conductivities, forming the lower limb of the parabola. Black Pond, with
higher pH values and higher total ion concentrations, forms the upper limb.
The remaining ponds fall in between these extremes of PH and ion content.

When ponds have similar pH values, the differences in specific
conductance can be a useful indicator of differences in buffer capacity.
For example, in the summer of 1982, samples of deep water (5 to 6 m) from
Black and East Ponds were both in the pH range 6.2 to 6.3, while specific
conductances were about 30 and 20 uS/cm respectively (Appendix B). This
difference in specific conductance at essentially the same pH reflects
large differences in the concentrations of Ca2+, Mg2+, and HCO3™ . The

Black Pond sample has 170 ueq/l of CaZt plus Mg2+, and 150 ueq/1 of HCOj™.
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The East Pond Ca2* and MgZ* ion sum was 74 ueq/1, along with only 25 ueq/l
of HCO3™. Both pond samples had similar concentrations of 8042_ (75 to 79
ueq/1l). Total ion content (cations plus anions) was about 500 ueq/1l for
Black Pond and about 280 ueq/l for East Pond. Thus, although the pH of
these two ponds was similar, the higher specific conductances for Black

Pond serves as an indicator of a significantly greater buffer capacity.

Sulfate Loading

Sulfate concentrations in pond waters could be indicators of
acidification since 8042' is the dominant anion in precipitation falling on
central New Hampshire (Likens et al., 1977).

Volume-weighted 8042_ concentrations ranged from 70 to 90 ueq/1 in
East Pond, 68 to 115 in Black Pond, 75 to 140 in Kiah Pond, 89 to 140 in
Black Mountain Pond, 87 to 157 in Peaked Hill Pond, and 119 to 165 in Cone
Pond (Figs. 2-7). The wide ranges of 8042_ concentrations resulted from
seasonal variation. Except for East Pond, where concentrations remained
relatively stable, 8042' concentrations of all ponds were highest during
the late winter and spring and lowest during the summer. Sulfate released
from melting snowpacks, or meltwater flushing of 8042_ in soils, may
explain this seasonal variationm.

Variations in 8042— concentrations with depth usually were small
(Appendix B). An exception was strongly stratified Black Pond, where 8042_
levels decreased substantially in the deepest waters, perhaps because of

8042_ reduction during long periods of anoxia.

0
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The 8042_ levels of the inlet streams typically were slightly higher
than those in the water columns of each pond (Appendix B). On several
occasions, the inlet to Cone Pond contributed more than 200 ueq/1 of 8042—.
The Cone Pond watershed may include some sulfide bearing rocks which
weather slowly, resulting in 8042_ leaching during storm events,

Concentrations of 8042_ in the streams of the 6 ponds agree well with
predictions from the literature (Johnson et al., 1972). Since 8042_ is the
dominant anion in both precipitation and pond waters, it seems of
questionable use as an indicator of acidification unless the values are
zxtremely high. Also, higher 8042_ concentrations in pond waters do not
always imply lower pH values since 5042_ is such a prominant part of the
ion assemblages of all 6 ponds (Fig. 23). For example, Kiah and Cone Ponds
have roughly equivalent 8042_ levels (100-140 ueq/l), but have very
different pH values.

The ratio of 5042_ to the divalent cations mobilized to meet the
anion charge may be a more suitable indicator of acidity (Henriksen, 1980).
The entire set of study ponds is relatively rich in 8042—, but the more

acidic ponds have low levels of Ca2* and Mg2+ (Fig. 24). This implies that

Ca2+ 2+

and Mg weathering in the watersheds of each pond are different, or

that some ponds have a capacity to store these basic cations, or even to

2=
remove 804 .

Given the present 8042_ content of the rain in this region, ponds with

additional mineral sources of oxidizable S, or severe deficiencies in

2+ 2+

weatherable Ca“” and Mg“™, such as Cone and Black Mountain Ponds, would

tend to be more susceptible to acidification (Fig. 24).
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Total Aluminum Concentrations

High concentrations of total aluminum can indicate acidification of a
pond and the inlet streams., However, only certain species of aluminum are
biologically damaging, and organic carbon in the ponds may ameliorate the
hazards by complexing these species.

Volume-weighted concentrations of total aluminum ranged from less than
0.10 mg/1 to about 0.60 mg/l. Black, Kiah, and Peaked Hill Ponds averaged
0.10 mg/1 with little variation (Figs. 2, 6, 7). The inlet streams of
these ponds have a higher pH and contain less aluminum than the other
ponds. Also, their watersheds were the largest or were thought to comntain
deeper soils. Thus, the soil water pathways may have been longer with
greater opportunity for neutralization by cation exchange (Johnson et al.,
1981).

Temporal variations in aluminum concentrations were evident only in
Black Mountain, Cone, and East Ponds (Figs. 3-5). Volume-weighted aluminum
was highest in the late winter and early spring, and lowest in the late
summer. The aluminum concentrations were inversely related to pH of these
ponds. Snowmelt in late winter may have provided more free hydrogen to
mobilize aluminum in the watersheds.

Aluminum concentrations usually were highest in the epilimnion of
Black Mountain and Cone Ponds. Both ponds received much more aluminum from
their inlets than was contained within the water columns or was lost
through the outlets (Fig. 25). Thus, these 2 ponds may be sinks for
aluminum. Their watersheds have thin soils with extensive areas of bare
bedrock, which may provide short soil-water pathways and little chance for
neutralization of acidity. This may explain the high concentrations of

aluminum in the inlets.
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The calculations of ion balances, for Black Mountain, Cone, and East
Ponds revealed an excess of anions. This discrepancy seems to be balanced
by the total aluminum, assuming a valence of 3% (Fig. 26). These ponds
contain low concentrations of DOC (Appendix B). Black, Kiah, and Peaked
Hill Ponds, with higher DOC, generally had ion balances with excess
cations. Unmeasured organic anions may have balanced the charges in these
humic waters. In these humic ponds, aluminum concentrations were not well
correlated with pH (Fig. 27). In the 3 clearwater ponds, Black Mountain,
Cone, and East, higher aluminum was correlated with PH.

There is no way to relate high aluminum levels in the clearwater
ponds to measurement of potential fisheries damage without additional
analyses. Both Black Mountain and East Ponds evidently have populations of
holdover trout (Appendix A). It seems reasonable to assume that aluminum
toxicity to adult fish is not an acute problem in these 2 ponds, or in the
3 humic-water ponds. Identifying chronic problems, like reproductive
failure or low fitness in any of the ponds, would require an extensive
sampling effort.

Aqueous aluminum is a ubiquitous part of the water chemistry of the
White Mountains. The presence of high concentrations in ponds depends on
the weathering of neutralizing cations in individual watersheds.
Increased pond aluminum implies increased acidification at some point in
the soil-water flow path, but does not necessarily mean that there are
biological problems. The toxic effects of high concentrations of aluminum
depend on the particular form of aluminum present, on the ambient pH, and

on the amount of DOC available to chelate inorganic aluminum.
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Dissolved Organic Carbon

Pondwaters low in DOC may not be able to complex reactive toxic
aluminum, provide organic anion buffering capacity, or support production
of hypolimnetic alkalinity. Most DOC compounds found in pond waters are
slowly degradable, humic substances of high molecular weight that are
derived from live or decaying plant tissue or from soil compounds (Wetzel,
1975).

Black, Kiah, and Peaked Hill Ponds contain 3 to 12 mg/l of DOC, while
Black Mountain, Cone, and East Ponds contain only 0.1 to 4 mg/1 (Appendix
B). The highest levels of DOC tended to occur during the summer, probably
the result of greater organic productivity in the pond or watersheds. The
DOC usually was between 80 and 100% of the TOC in the humic ponds, and
between 60 and 100% in the clearwater ponds (Appendix B). A DOC to TOC
ratio of 85 to 90% is typical for most aquatic ecosystems (Wetzel, 1975).

As a weak organic acid, DOC may buffer dilute, slightly acidic waters
(Driscoll and Bisogni, 1982). A pond with low alkalinity and low iomic
strength might be buffered by large concentrations of organic anions
(Hemond, 1980); DOC buffering may occur in Black, Peaked Hill, and Kiah
Ponds. The end points of the alkalinity titrations were 0.1 to 0.3 pH
units lower than predicted for dilute waters (Barmes, 1964) in these 3
ponds, possibly because of buffering by the high concentrations of DOC.

DOC compounds complex strongly with aluminum. These complexes are
highly soluble at a pH < 5 (Lind and Hem, 1975). Aluminum complexed with
DOC is less toxic than unbound, labile aluminum (Driscoll et al., 1980),
and changes in chemical equilibria can cause precipitation of DOC-aluminum
compounds at low pH (Driscoll, 1982). Black, Kiah, and Peaked Hill Ponds,

with low aluminum to DOC ratios (0.05 or less), may have much total



aluminum, but little in toxic form. The aluminum in DOC-poor Cone and East
Ponds with aluminum to DOC ratios > 1.0 may be more labile and toxic.

The DOC in Cone Pond plummeted after turnover in late summer 1980 and
1982 (Appendix B). In 1981, when the pond remained stratified, DOC and
aluminum concentrations remained high. Apparently, the organic-aluminum
complex equilibrium was disrupted by the mixing of less acidic water from
the hypolimnion in 1980 and 1982.

Sufficient DOC to lessen toxic affects of free aluminum is important
to a successful fishery. The extent to which aluminum is complexed with
DOC in less acidic water such as in Black Mountain Pond is not clear.
However, labile aluminum in the inlets may be chelated in the several humic

wetlands and beaver ponds that line the perimeter of Black Mountain Pond.

Acidic Snowmelt Episodes

Volume-weighted pH for all ponds always was lowest in the late winter,
under the ice, or in the early spring, just after turnover. This pH
depression apparently is due to export of HY from the snowpack and soils
during snowmelt (Figs. 2-7). The majority of the snowpack melted in late
March and April during each year of our study. Since spring snowmelt
usually provides 30 to 50% of the annual streamflow in this region (Likens
et al., 1977), large volumes of acidic waters can be added to the ponds in
short periods of time.

Usually snowmelt acidified only the upper 2 m of the water column
(Figs. 28-30). Peaked Hill Pond, with extensive shoal areas less than 2 m
deep, was more susceptible to whole-pond acidification than the others.
Meltwater at 1°C or less will lie just under the ice on top of the

remainder of the pond water, which is slightly more demse at 4°C (Hultberg,
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1976; Hendrey et al., 1980). Meltwater may move into the pond from the ice
cover, inlets, or leaching along the entire perimeter of the pond. It may
then flow just bemeath the ice or accumulate if there is no current.
Seasonal sampling may miss many important snowmelt episodes. The
apparent acid event that occurred in April 1982 (Figs. 28-33) is a good
example of a fortuitous sampling visit. Sampling a few days earlier or
later probably would have missed the drastic changes in pond chemistry.
Snowmelt episodes also increased NO,~ in the ponds (Figs. 28-30).
Biological activity within the watershed normally would assimilate about
80% of the incoming nitrate (Driscoll and Likens, 1982). But in the cold
conditions of late winter, HNO; entering the lake from inlet streams may be
a major source of increased acidity in the ponds. After ice out,
biological activity may remove N03-. The associated increase in
productivity, in turn, may increase alkalinity. The increased acidity of
the ponds during snowmelt seems to result solely from HNO4 since N03_
increased and 8042' either did not change or decreased in the upper 2 m of
the ponds during snowmelt (Figs. 28-30). Accompanying the increase in

2+ and Mg2+ (Figs. 31-33).

acidity in the epilimnion was a decrease in Ca
This dilution of nonprotolytic cations intensifies the effect of the
increase in HNO4 (Galloway et al., 1983). Because of greater quantities of
water entering during snowmelt, weighted-average concentrations of aluminum
increased in Black Mountain, Cone, and East Ponds (Figs. 2-4). Aluminum in
the epilimnia of these ponds tended to respond to higher aluminum in the
inlet streams (Appendix B).

Concentrations of DOC usually declined because of dilution during

snowmelt (Fig. 33 and Appendix B). Since pH declined and aluminum

concentrations remained nearly static, the aluminum in the ponds where DOC

(61
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was diluted by snowmelt may have changed forms, leading to possible toxic
conditions.

The processes and spatial variation in near-surface water
acidification need to be investigated more thoroughly., On the basis of 3
years of observations on the 6 study ponds, it seems clear that the
snowpack tends to melt before the ponds turn over. This means that one
must consider not only watershed size but the degree of density
stratification and the morphology of the pond basin when modeling the
effects of episodic acidic smowmelt water.

The volume-weighted data from this study show that late winter/early
spring inputs do have a marked effect on overall pond chemistry. The study
ponds may or may not have become more acidic in the past decades, but all
have experienced some short-term, temporary acidification in the upper

water as a result of snowmelt events.

Current Indexes of Acidification
Each pond is a complex system of biologic, geologic, and atmospheric
interactions which vary seasonally and with depth. Thus, the best
application of conceptual models may be to predict the susceptibility of
ponds to acidification rather than attempt to predict levels of
acidification. We have attempted to test susceptibility models for our

study ponds.

Calcium vs pH Model
Henriksen (1979) plotted cal* concentrations vs pH for lakes in
southern Norway where precipitation pH is < 4.6, and for lakes in northern

Norway where precipitation pH is > 4.6. An empirical curve was drawn
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between the 2 data sets. Ponds that fell above and right of the line were
acidified; ponds below and left of the line were not; calt vs pH data from
our 6 ponds and their inlets and outlets were plotted on Henriksen’s curve
(Fig. 34). Data from 5 of the 6 ponds fell on both sides of the line.
Only acidic Cone Pond fell completely on the acidified side. The model does
not have much applicability in our area since all 6 ponds probably receive

precipitation with similar chemical content.

Calcium vs Alkalinity Model

Henriksen (1979) developed a linear regression model comparing CaZ*t
with alkalinity, assuming that all ca?® is complexed with HCO3—. His data
were from 98 lakes in the Experimental Lakes Area (ELA) of northwestern
Ontario, Canada. These lakes receive precipitation with a pH > 5.0
(Schindler et al., 1980). He corrected the alkalinity data by subtracting
32 ueq/1 because the samples were overtitrated to pH 4.5.

Data on Ca2+

ve those on alkalinity from our ponds and their inlets
and outlets were plotted against Henriksen’s regression line (Fig. 35).
The data points that fell above and left of the line were from highly
stratified ponds and indicated excess alkalinity. The remainder of the
samples fell below the line, indicating a deficiency of alkalinity. It
appears that the 6 ponds contain 20 to 100 ueq/1 less alklainity than the
ELA lakes. However, the precipitation in New Hampshire is 10 times more
acidic than in the ELA.

This model implies that our 6 ponds may have lost alkalinity in the
past and may be susceptible to future acidification. However it may not be

valid to compare data from the ELA located on Precambrian Canadian gneisses

and granites with those from lakes in New Hampshire underlzin with
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Paleozoic granites and schists. Calcium weathering rates in these two
regions may be different. Also, there may be significant amounts of

calcium bound to organic ligands in the 6 study ponds, particularly in the

more humic ones.

Sulfate vs Calcium Plus Magnesium Model

As a further refinement, Henriksen (1980) developed relationships that
are used to predict the acidity of lakes and ponds. Data from lakes in
southern Norway receiving incident Precipitation of pH 4.6 or less were
used to develop regression lines of Calt plus Mg2+ with 8042—. Samples
from 58 lakes in this region, with a pH range from 5.2 to 5.4, were used to
develop a regression line that defined the lower boundary of lakes still
dominated by HCO3'. In the same region data from 207 lakes, with a pH
range of 4.6 to 4.8 were used to develop a line that defined the upper
boundary of those lakes now dominated by strong mineral acids. Lakes above
the upper line are comsidered resistant to acidification; those between the
lines are susceptible; those below the lower line are acidic.

Pond data from our study were applied to the Norwegian regression
lines because there are not enough data from New Hampshire’s small
headwater ponds to construct a similar nomograph (Fig. 36). The ranges of
ion concentrations in each of the 6 study ponds tend to span all 3 acidity
classes on the nomograph. Again, this model simplifies the effects of
spatial and temporal variability, and ignores the presence of dissolved

organic material.
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Geologic Model

Norton has produced a map of New Hampshire that shows sensitivity to
acid deposition. The map is based on the acid neutralizing capacity (ANC)
of bedrock geology (NADP, 1982b). The criteria for the acid sensitivity
indexes were very broad.

According to the map, Black and East Ponds lie on bedrock with low to
no ANC (map type 1), and Black Mountain, Cone, Kiah, and Peaked Hill Ponds
are underlain by geologic formations with medium to low ANC (map type 2).
On the basis of our data, the chemistries for all 6 ponds seem to span the
PH, alkalinity, and total calcium means and ranges used as criteria for map
type 1 terrain. Yet, there are obvious and large differences in the
chemistries of the ponds.

The sensitivity map is useful since it indicates that New Hampshire
has extensive areas of terrain that are low in ANC. However, our data

demonstrate that the map is not detailed enough to indicate the sensitivity

of individual ponds.
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SUMMARY AND RECOMMENDATIONS

Summary of Pond Susceptibility

Black Pond

Data on pH and alkalinity collected since 1951 are inadequate for
determining if this pond is acidifying. Acidification by short-term
snowmelt episodes are restricted to the dilute upper waters. The small
watershed size, protected perimeter, basin morphology, and high
concentrations of DOC may result in persistent stratification. The lower
layers may be too well stratified, because of temperature and ijionic
strength gradients, to respond to episodic inputs. Under these lengthy
anoxic conditions, the reduction and sequestering of 8042_ could produce
significant amounts of persistent alkalinity. Storage of hypolimnetic
alkalinity maintains relatively high whole-pond acid buffering capacity
throughout the year. Levels of aluminum are low; most probably is
complexed with abundant DOC, and is not biologically interactive. Both the

internal cycles of the pond and the watershed appear to have the capacity

to effectively ameliorate acid inputs.,

Black Mountain Pond
As with Black Pond, pH and alkalinity data collected since 1951 are
inadequate for determining if this pond is acidifying. However, it does
appear to be susceptible to accelerated acidification and to short-term
episodic acidity. Water clarity, exposure to winds, and cooler
temperatures due to elevation prevent strong stratification. The watershed

is steep and large in arez relative to the pond, and soils are shallow.



Inlet waters are dominated by HY, 8042—, and aluminum. While the pondwater
evidently neutralizes these inputs slightly, ionic strength is very low,
and DOC only moderate. Some hypolimnetic alkalinity is produced. Since
stratification is relatively weak, this alkalinity is only seasonal, so the
pond should be susceptible to acidification from precipitation and inlet
waters. Beaver impoundments along the periphery seem to act as organic
carbon sources, which could complex reactive aluminum in the inlets and
delay flow to the ponds, which, in turn, may mitigate snowmelt episodes.
The presence of the beaver flowage is critical to the neutralization of
atuwospheric inputs, and assures the continued viability of the fishery in

this pond.

Cone Pond

Cone Pond already is acidic, and evidence for a change in that acidity
since 1951 is unclear. Examination of a sediment core revealed that the
acidobiontic diatom species had not increased within recent history (Ford,
1980). Also, there was a viable fish population until its removal in 1963
(see Appendix A). Lack of buffering and elevated aluminum and sulfate in
the watershed may be related to a forest fire that denuded the catchment in
the 19th century, and/or to the weathering of acidic materials exposed on
the extensive rock outcrops. In some years, weak stratification may
produce enough hypolimnetic alkalinity to influence the cycles of aluminum
and DOC after mixing. Currently, the major influences in the pond are the
exceptionally large H*, 8042-, and aluminum inputs from its watershed.
Even this acidic pond responds to even stronger episodic acidity in the

upper waters during snowmelt.



East Pond

Data for East Pond date to 1934. However, the recovery of this pond
from a diatomite mining operation may be masking the effects of acid
deposition. Inputs from the relatively large and aluminum-rich watershed
may be channeled into the pond by subsurface flow. The chemistry suggests
this in that values for many ions, especially 8042_ and C17, tend to be
uniform, spatially and temporally. Late-winter, near-surface acidification
can take place, but this hydrogen ion input usually is balanced by
temporary alkalinity produced in the hypolimnion, which is stratified only
during that period. Because ionic strength and DOC are very low, and
aluminum values moderately high, it would seem that the chemical and

physical stability of the groundwater entering the pond is very important

to the biota of this pond.

Kiah Pond

Data on pH and alkalinity collected since 1951 are inadequate for
determining if this pond is acidifying. Kiah Pond may be acutely
susceptible to dramatic short-term acidic events. During high- volume
snowmelt episodes, the magnitude of late-winter stratification evidently is
not great enough to prevent mixing of acidified inlet waters with much of
the pond. DOC produced in the inlet beaver swamp has a strong influence on
light penetration and hypolimnetic alkalinity produced during
stratification. This alkalinity seems to be lost during each mixing cycle,
but is augmented by substantial inputs from the watershed. Aluminum
concentrations are relatively low, probably chelated by organic ligands,

and not available to influence biological activity. Stream-water chemistry



may regulate the pondwater chemistry in this case. The large watershed and
beaver swamps apparently neutralize most acidic atmospheric inputs before
they reach the pond, except during snowmelt. Acidic snowmelt potentially

mixes more deeply into Kiah Pond because of the large size of the inlet

stream.

Peaked Hill Pond

No long-term acidification can be justified for Peaked Hill Pond since
1951, though short-term acidification does occur, with possible
consequences for the biota. The pond is strongly stratified under the late
winter ice, and the production of temporary alkalinity effectively blocks
substantial mixing of episodic inputs. But the low volume of deep water,
coupled with anoxia, leaves little room for aerobic life to exist without
stress. High levels of DOC, enhanced by beaver activity in the watershed

swamps and littoral zone of the pond, probably eliminates inorganic, toxic

aluminum.
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Recommendations

1. For reasons of practicality and economy, past sampling for chemical
content of remote, headwater ponds in New Hampshire has been largely
limited to annual, surface~water, grab samples. Our study showed that the
ponds are too dynamic and complex to be characterized by such infrequent
sampling. To fully characterize pond susceptibility to acid precipitation,
samples must be taken at seasonal intervals over several years. Moreover,
samples must be collected at several depths in the water column, and in
pond inlets and outlets.

2. pH and alkalinity are easily obtained indicators of acidity, but more
information is needed to understand the susceptibility of a pond to
acidification. At a minimum, specific conductance, Caz+, Mg2+, 3042—,
aluminum, and DOC should be measured. Low specific conductance is related
to low buffering capacity at a pH > 5. High 804- indicates acidificationm,

2+ 2+

but only when Ca are low. Aluminum concentrations will increase

and Mg
in acidified waters, but any toxic effects may not if sufficient DOC is

present to chelate the aluminum. The variability of any of these

indicators is critical to the assessment of acidification.

3. Care should be taken in the use of historic pH and alkalinity data for
comparative purposes. The methods used by the original investigators
should be researched and tested thoroughly. Conclusions regarding the
possibility of changes must be considered with potential natural

variability in mind.
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4., Generation of hypolimnetic alkalinity may be greater in ponds that have
higher rates of productivity, are more strongly stratified, and can support
an anoxic metabolism for long periods. Whether this alkalinity is
persistent or is lost during turnover is a function of the degree of mixing
in the spring and fall. An understanding of pond trophic condition and
morphology is needed to assess this potential acid-neutralizing capacity

for each pond considered.

5. Strong acidity from snowmelt usually affects only the upper waters of
ponds under the winter ice cover. It is not clear how much or when these
stratified acid inputs mix into the water column. However, brief incidents
of turbulent mixing can appreciably lower the pH of the whole pond. Short-
term pond acidification from snowmelt is more obvious than long-term,
cumulative, whole-pond acidification. Pond acidification during snowmelt

can be studied adequately only with an intensive sampling design.

6. The characteristics of the watershed, including geologic materials,
soils, vegetation, soil-water residence time, and runoff pathways, all
contribute to the chemistry of a pond. They may neutralize acidic inputs
in a variety of ways, or even contribute to acidity. Apparent
similarities, used to classify pond susceptibility on a regional basis,
often fade in importance when examined closely. Pond-watershed

interactions must be an integral part of any studies of pond acidification.
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DEFINITIONS AND EXPLANATIONS OF TERMS

Pond Maps

All elevations were interpolated from the most recent U. S. Geological
Survey maps. Pond area and the area of each depth stratum were measured by
dot-grid enumeration on base maps drawn from air photos (Avery, 1966).
Bathymetry was determined by depth~sounder transects. A weighted line was
used to check the maximum depth found during sonar transects.

The 2-m depth contour was chosen as the delineation of shoal area.
The combination of emergent, floating-leaved, and shallow submersed aquatic
macrophytes tends to make the 0- to 2-m depth the most productive (Collins
and Likens, 1969; Moeller, 1975; Wetzel, 1975).

The theoretical mean depth is the volume divided by the area of the
pond; the relative depth is the ratio of the maximum depth to the
theoretical mean diameter (Wetzel and Likens, 1979). Large, shallow lakes
have relative depths of much less than 1%, while small, deep lakes can
exceed 107 (Wetzel, 1975).

The volume of each stratum was estimated by using the areas of the
upper and lower surfaces of that stratum, and by assuming that it was a
regular, truncated cone 0.5 mor 1 m deep (Wetzel and Likens, 1979). The
volume of the pond was taken to be the sum of all the strata. Accuracy is
probably about + 10% (see Methods section in body of report).

Maximum length of the pond is associated with a directional vector
because the orientation of the basin relative to prevalent winds is an
important factor when considering stratification (Wetzel, 1975). Shoreline

length was measured by planimetry on the base maps.



Shoreline complexity (or development) is the ratio of the pond
shoreline length to the circumference of a theoretical circle with the same
area as the pond surface (Wetzel and Likens, 1979). A round pond would
have a value of 1; ponds with dendritic basins might approach 10 in extreme

cases (Hakanson, 1978).

Watershed Maps

Watershed area and the areas of any inlet catchments were determined
by dot-grid enumeration (Avery, 1966) on maps prepared from U. 8.
Geological Survey 7.5” Series topographic sheets. Boundary delineations
were checked with aerial photography and field observations.

The area of the pond divided by the land catchment around it, is the
pond/watershed area ratio (expressed in percent). In simple lake-mixing
models, ponds with ratio values of less than 10% often have an equilibrium
chemistry that more closely reflects the concentrations found in their
watershed streams (Dingman and Johnson, 1971).

The mean slope of the drainage basin was estimated by multiplying the
total length of contours on the map by the contour interval and dividing by
the basin area (Wisler and Brater, 1949).

Springs are defined as points of water issuance, with no evident
channel for surface flow. Subsurface flow is defined as a situation where
flowing surface water disappears into the substrate. Evidence for the
likelihood of overland flow includes: unchanneled gravel or sand alluvium;
redistribution of debris on the forest floor; disturbance of the layer of

soil litter.



Pond and Watershed Summaries

Areas of exposed bedrock or wetlands, vegetation coverage, and
individual stand sizes were measured by dot~grid enumeration on scaled
aerial photography (Avery, 1966).

Personal observations by the senior author on the presence of fish
species are based on fishing experiences, sightings in shallow water, or
collection of dead specimens. The scientific names for those species

reported are:

Brook trout Salvelinus fontinalis (Mitchill)
Brown bullhead Ictalurus nebulosus (Lesueur)
Blacknose dace Rhinichthys atratulus (Hermann)
Chain pickerel Esox niger (Lesueur)

Golden shiner Notemigonus crysoleucas (Mitchill)
Lake chub Couesius plumbeus (Agassiz)
Pumpkinseed sunfish Lepomis gibbosus (Linnaeus)
Yellow perch Perca flavescens (Mitchill)

Estimations of recreational pressure are only descriptive. They are
based on the number of people encountered, and on any obvious disturbance
or abuse of the area seen during the 15 or more visits to each pond.

Data from this study or from state, federal, university, and private
files (primarily DO, and temperature profiles) were examined before
generalizations on the strength and timing of pond stratification were
formulated.

Shoreline composition was either mineral (rocks, gravel, sand) or
orgaric (muck, littoral vegetation, swamp), measured in meters, and
expressed as percent of total shoreline length. It was determined by

aerial photography and field checked during the bathymetric surveys.



Comments on the distribution and abundance of aquatic macrophytes are
purely subjective and designed only to familiarize the reader with the
overall appearance of the pond. On-site observations and color 35~mm
aerial photography from late summer are the basis for the descriptions.

The level of beaver activity was noted during each visit. A check was
made for the presence of new materials on dams and lodges, and the
perimeter of the pond was checked for fresh cuttings.

The bedrock of all of the watersheds is noncalcareous and composed
largely of silica oxides and aluminum oxides (Billings and Wilson, 1965).
The descriptions of the surficial geology were derived from personal
observations and from the Ecological Land Types of the White Mountain
National Forest Ecosystem inventory report (USDA, 1978). The predominant
soils of all of the watersheds are rocky or stoney, fine sandy, loamy
spodosols. The soil descriptions were taken from soil surveys conducted by
the USDA Soil Conservation Service (SCS, 1977 and personal communications),
by the USDA Forest Service (USDA, 1978), and by personal observations. The
vegetation descriptions were compiled from personal observations and from
the compartment files of the Pemigewasset Ranger District, USDA Forest

Service, Plymouth, New Hamsphire.



BLACK POND

Bedrock Geology

The bedrock is a coarse grained granite (Mt. Osceola Granite),
composed chiefly of K-feldspar and quartz, with minor amounts of olivine,
pyroxene, and amphibole (Billings and Williams, 1935). These minor mineral
constituents impart a dark color to fresh material, but often are altered

hydrothermally to light-colored secondary minerals (Billings, 1956).

Surficial Geology

The watershed is underlain by deep till, with rounded boulders and
cobbles deposited from glacial ice sheet ablation, probably derived from a
variety of nearby igneous and metasedimentary bedrocks. Little bedrock is

exposed in the watershed.

Soils
A deep, well-drained, bouldery or cobbly spodosol is predominant.
Siltier spodosols on the lower slopes tend to have a pan layer. There is a

small inclusion of a histosol in the inlet stream swamp.

Vegetation

A stand of mixed softwoods and hardwoods, dominated by white pine and
red spruce, surrounds the pond. The bulk of watershed cover consists of a
second growth forest of sugar maple, beech, and yellow birech, with
scattered aspen and softwood. In the swamp on the inlet stream is a

deteriorating spruce and fir stand. Forest cover is 100% of watershed.



Fisheries

Fish species present include brook trout, brown bullhead, and lake
chub (Kuzmeskus et al., 1981). It has been stocked with fingerling brook
trout since 1949 (about 33,000 fish) (N. H. Fish and Game Department, open
files). No spawning was observed, but subfingerling trout were seen in the

inlet stream during the study.

Landuse History

The watershed apparently was uncut until about 1895 when the East
Branch and Lincoln railroad was extended up the Pemigewasset River from
Lincoln (Belcher, 1980). A dugway road leads directly to the outlet of the
pond from an old logging camp along the railbed. The extensive fires of
1907 burned nearby Owl’s Head and Bond Cliff, but apparently stopped short
of the cutover catchment. The USDA Forest Service purchased the land fronm
the Parker-Young Company in 1936 (USDA Forest Service files, Laconia, New
Hampshire).

The perimeter of the pond is now a Restricted Use Area of the White
Mountain National Forest. Recreational use is heavy year round. Access
is by foot, from the Kancamagus Highway over 6 km of the Pemigewasset

Wilderness Trail.

Pond Synopsis

This is a softwater pond, strongly humic in appearance. The
volume~-weighted pH ranges from 5.3 to 6.4. It is perenially stratified,
with a severely clinograde oxygen curve (oftem with an anoxic hypolimnion),
an orthograde salinity curve, and a strong seasonal temperature gradient.

It does not turn over in some years, probably due to a combination of the



small watershed, small surface area, great depth, sheltered position, and
lack of transparency.

The shoreline is about 10%Z mineral and 90% organic in composition.
Ericaceous shrubs and drowned woodland skirt the perimeter of the littoral
zone. Floating-leaved, aquatic macrophytes are scattered about the shoal
areas; few emergent or submersed macrophytes are obvious.

Beavers play an important role in maintaining the present high pool
level. The colony has begun cutting and building in the wooded swamp on

the inlet stream. This stream develops a humic color while passing through

the swamp.
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BLACK MOUNTAIN POND

Bedrock Geology

The bedrock is a highly variable, quartz-mica schist, or mica-schist
(Littleton Formation) composed of biotite and quartz, with accessory
amounts of plagioclase feldspar, sillimanite, and occasional garnet.
Fractured surfaces often are stained wi;h iron. A coarse, prophyritic

granite lobe (Kinsman Quartz Monzonite), lying along the SE shoreline, is

composed of quartz, K~feldspar, plagioclase feldspar, and biotite (Moke,

1945).

Surficial Geology

The till grades from thin to deep bouldery colluvium accumulated
around the pond. About 24% of the watershed is barren rock ledge, with
pockets of bouldery debris and numerous fractured surfaces and rock slides.

Deposited drift probably is from local bedrock.

Soils

A shallow, well-drained, rocky spodosol grades from the sparsely
covered ridge (Rock outcrop-Lyman association), through a steep slope
(Lyman-Rock outcrop-Berkshire association), to a deeper, colluvial spodosol
in the pond perimeter (Lyman-Berkshire association). An area of deep
histosol is located in the drainageway entering at the NW corner of the

pond (Chocorua-Mucky Peat).



Vegetation

The forest is mainly an association of red spruce, balsam fir, and
Paper birch of mixed ages and conditions. A distinct stand of paper birch,
yellow birch, mountain maple, and red maple occupies a 20-ha area NE of the

pond. Vegetation coverage is only about 75% of the watershed, with the

remainder barren bedrock ledge.

Fisheries

The only fish species present is the brook trout (Kuzmeskus et al.,
1981). An introduced population of golden shiners apparently was
eradicated by rotenone poisoning in 1952 (N. H. Fish and Game Department,
open files). It has been stocked with fingerling brook trout since 1946
(about 60,000 fish) (N. H. Fish and Game Department, open files). Spawning
of trout was observed in the gravel shoals along the NE shoreline in

October 1982, but no subfingerlings were noted during the study.

Landuse History

There is no clear record of logging activity in the watershed. The
forest may have been passed over in the 19th century because of its remote
location and poor grade of timber. Black Mountain was described in 1903 as
being barren along the ridge top, and as having a low volume of mixed
softwoods along the lower slopes (Chittenden, 1903). Four logging companies
owned the property from 1904 to 1943 (USDA Forest Service files, Laconia,
N. H). The only nearby areas cut by these companies were stands just below
the pond, znd the next valley E of the watershed (USDA Forest Service

files, Plymouth, N. H.).



The predominance of larger pPaper birch in the NE part of the watershed
suggests a history of major disturbance, either in a single, catastrophic
event (landslide, fire) or continuous instability (soil creep). Cores from
selected large individuals show that the stand originated between 1830 and
1860.

The land was donated to the USDA Forest Service in 1950 by the estate
of G. J. Meade (USDA Forest Service files, Laconia, N. H.). A lean-to
shelter along the W shore of the pond serves as a focal point for
recreation. Summer use is heavy; winter use is light. Access is by foot,
from the Sandwich Notch Road over 4 km of the Algonquin Trail and from

numerous old logging roads.

Pond Synopsis

This is a softwater pond with mild humic coloration. The
volume-weighted pH ranges from 5.1 to 6.0. It is weakly stratified and
dimictic, with a clinograde oxygen curve usually during the late winter or
Ssummer stagnation. Stratification during the ice-free season can be
ephemeral. The pond is prone to destratification during high winds due to
its exposed position on a relatively high-elevation mountain bench.

The shoreline is about 80% mineral and 20% organic in composition.
Emergent and floating-leaved aquatic macrophytes are scattered about the
shoal areas, but are not obviously abundant. Patches of submersed
macrophytes cover the sediments in waters less than about 5 m deep.

Beavers have had a significant impact on this pond. The large colony
maintains the lengthy outlet dam, has built several dams between the N
shoreline and 2 shallow, humic impoundments, and has constructed smaller

structures on virtually all of the ephemeral inlets.
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WATERSHED AREA: 85 ha (not including pond) POND AREA: 3.1 ha
POND/WATERSHED AREA RATIO: 3.6%

HIGHEST ELEVATION: 1065 m MEAN SLOPE: 45% ASPECT: FACING S

INLETS: All inlets ephemeral; N and NW streams coalesce in beaver flowage
to form perennial inlet at NW corner of pond; drainage areas
indistinct due to the many vertical ledges.

SPRINGS: None obvious.

SUBSURFACE FLOW: Ephemeral stream flows from NE basin tend to disappear
into gravel substrate 10 to 50 m from pond edge.

OVERLAND FLOW: Lower reaches of ephemeral watersheds have extensive

deposits of gravel, fine sand, and woody debris, indicating
flash flooding.

WETLANDS: A 0.25-ha beaver swamp 50 m up NW inle at base of cliff,
joins with 0.73-ha flowage, filled to 0.5 m deep, connected to
pend at NW cornmer over l.5-m-high beaver dam.

t,
5

OUTLETS: Leaks along SE edge of pond form a stream, which is the beginning
of the Beebe River.

CONTROLLING STRUCTURES: 75 m of SE edge of pond dammed by beaver cuttings

laid on top of a natural rock sill; beaver construction is
ubiquitous.



CONE POND

Bedrock Geologyv

Primarily a highly variable, quartz-mica schist, or mica-schist
(Littleton Formation; see Black Mountain Pond), with numerous, scattered
intrusions of porphyritic granite (Kinsman Quartz Monzonite; see Black

Mountain Pond), containing occasional pegmatite seams (Moke, 1945).

Surficial Geology

Pockets of till, or a veneer of fractured, angular, bouldery colluvium
cover the bases of steep slopes and small depressions. This material is
derived from local bedrock types. About 137 of the watershed is barren

bedrock ledge.

Soils

A shallow, well-drained, rocky spodosol is scattered between the
numerous ledges (Lyman-Berkshire-Rock outcrop association, or
Lyman-Herman-Rock outcrop association). A layer of charcoal covering the
bedrock or the mineral soil horizon can be found in many locations. The

wooded bog on the inlet stream covers a deep histosol.

Vegetation

The pond perimeter has an overstory forest of paper birch, yellow
birch, red maple, and white pine, with an understory of red spruce,
hemlock, and balsam fir. Among the many rocky ledges of the upper
watershed, the spruce, hemlock, and fir association dominates. Ericaceous

shrubs are notably abundant. Only 87Z of the watershed is vegetated.



Fisheries

The presence of brown bullhead, yellow perch, and chain pickerel was
reported in 1938 (Hoover, 1938). The fish population, composed entirely of
yellow perch, was eradicated by rotenone poisoning in 1963. Brook trout
were stocked from 1964 through 1968 (about 2,500 fish). There was no
observed survival; further stocking was cancelled in 1970. There are no
fish in the pond (N. H. Fish and Game Department, open files, and USDI Fish

and Wildlife Service, open files).

Landuse History

In the lower watershed, loggers cut the easily accessible softwoods in
the 19th century, cut the accessible hardwood in the early 20th century,
and removed some of the second-growth softwood about 1933. The USDA Forest
Service purchased this area from F. C. Tobey at that time. The upper
watershed forest was of no commercial value due to an intense fire about
1820 that burned off much of the timber, leaving the mountain top barren of
even organic soil. Charcoal fragments can be found scattered throughout
the entire catchment. In 1920, the USDA Forest Service purchased the upper
watershed area from the Publishers Paper Company (USDA Forest Service
files, Laconia, N. H.).

Recreation use is slight; only tyros fish the pond. Access is by
foot, from Sugar Run Estates over a 1.5 km trail (Red Trail), mostly on

private land,

Pond Svnopsis
This is an acidic, clearwater pond. The volume-weighted pH ranges

from 4.5 to 4.8, It is dimictic, moderately stratified, with a clinograde



Oxygen curve under the late-winter ice pack and during summer stagnation.

Destratification seems to occur from mid to late summer.
The shoreline is about 25% mineral and 75% organic in composition.

Ericaceous shrubs and sphagnum around the perimeter of the littoral zone

grade into a uniform mat, dominated by a filamentous green alga

(Mougeotia). There is little emergent or floating-leaved aquatic
vegetation.

There is abundant evidence of earlier beaver colonies. The outlet dam
is now in disrepair, and the pool level is down substantially. Unlike the

pond, the inlet stream is humic in appearance, probably influenced by a

wooded bog farther up in the watershed.
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WATERVILLE VALLEY 7.5' SERIES ADVANCE SHEET (1979)

TOWN OF THORNTON, GRAFTON COUNTY, NEW HAMPSHIRE

ELEVATION: 480 m

SURFACE AREA: 3.1 ha SHOAL AREA: 46%
MAXIMUM DEPTH: 9.0 m MEAN DEPTH: 3.3 m
RELATIVE DEPTH: 4.3%

VOLUME: 101 x 10° m°
MAXIMUM LENGTH: 340 m at N 24° E SHORELINE LENGTH: 1060 m

SHORELINE COMPLEXITY: 1.7
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WATERSHED AREA: 60 ha (not including pond) POND AREA: 3.1 ha

POND/WATERSHED AREA RATIO: 5.2%
HIGHEST ELEVATION: 645 m MEAN SLOPE: 24% ASPECT: TFACING SSE

INLETS: Two ephemeral streams; N drains 12 ha, SW drains 5 ha; perennial
Stream, draining 41 ha, enters pond from waterfalls at W edge;
inlet is a combination of ephemeral streams that meet in a bog
at the top of waterfalls.

SPRINGS: None obvious.

SUBSURFACE FLOW: Ephemeral and perennial streams tend to disappear short
of the pond water's edge during drought conditions.

OVERLAND FLOW: Upper watershed ledges show evidence of soil,

leaf litter,
and woody debris driven by movement of surface water.

WETLANDS: 0.5-ha wooded bog, 200 m upstream on inlet, and about 30 m
higher than pond; organic sediments in bog up to 2.5 m thick,
mostly sphagnum remains; much of pond periphery is swamp-like.

OUTLET

Flows S through a rocky gorge; a tributary of the Mad River.

CONTROLLING STRUCTURES: Beaver dam at narrow outlet gorge has raised the
pond pool up to 1 m above outlet stream bed; dam is in disrepair
and pond surface level is about 0.5 m below top of dam.



EAST POND

Bedrock Geology

A coarse-grained granite (Mt. Osceola Granite; see Black Pond),

(Billings and Williams, 1935).

Surficial Geology

Thin, bouldery till of angular drift, covering steep sidewalls, grades
to deeper, bouldery, sandy colluvium accumulating along lower slopes and
valley floor. Saprolitic, pale-colored, gravel-like substrate surrounding

the pond appears to be highly weathered Mt. Osceola Granite. Little

bedrock is exposed.

Soils
A well-drained, bouldery spodosol grades from shallow along the

ridgeline to deep along the lower slopes and pond perimeter.

Vegetation

A dense, second-growth forest of red spruce, balsam fir, and paper
birch predominates. A disjunct 25-ha stand of larger red spruce and paper
birch occupies the steep slope E of the pond. Forest covers 100% of the

watershed.

Fisheries
The only fish species present is brook trout (Kusmeskus et al., 1981).
A massive, introduced population of golden shiners was reported in 1959.

It was stocked with fingerling brook trout from 1946 through 1957.



Stocking was resumed officially in 1981 (12,000 fish since 1946). Spawning
trout were observed in gravel spring seeps along the N shoreline in October
1982, There was no evidence of subfingerling trout during the study (N, H.
Fish and Game Department, open files, and the USDI Fish and Wildlife

Service, open files).

Landuse History

During the extensive logging of the watershed about 1910, the pond was
found to have deep deposits of diatomaceous earth. Between 1910 and 1916,
the Livermore Tripolite Company dredged the pond for diatomite. A concrete
and rock dam was built across the natural outlet, and a wooden conduit was
buried in the outlet stream to drain the pond. Problems encountered in
separating impurities at the nearby incineration mill may have forced the
closing of the operation in 1916 (USDA Forest Service, files, Laconia,
N. H.). Sediment cores taken in a survey in 1940 indicated that the
remaining deposits were 2 to 3.5-m thick (McNair, 1941). Publishers Paper
Company sold the valley around the pond to the USDA Forest Service in 1926.
Ownership of the pond perimeter and the mineral rights were retained by the
heirs of the C. B. Henry family (J. E. Henry and Sons Timber Co.) (USDA
Forest Service files, Laconia, N. H.).

Recreational use of the area is moderate to heavy in summer, light in
winter. Access is by foot, from the Tripoli Road over a 2-km trail that
follows the old wagon path from the mill ruins to the pond outlet.

Pond Svynopsis

This is a softwater pond with nearly colorliess water. The
volume-weighted pH ranges from 5.3 to 6.2. It is weakly stratified; a

clinograde oxygen curve is found only under the late-winter ice pack. The



pond is predominantly spring fed. The gravelly, decomposing granite
surrounding the pond apparently offers a suitable matrix for subsurface
flow. Surface flow is found only after heavy rains or during snowmelt,
Because of its exposed, high elevation, the pond is prone to wind-induced
mixing during the ice-free season.

The shoreline is entirely mineral in composition. There is little
emergent or floating-leaved aquatic vegetation. Submersed benthic
macrophytes cover much of the sediments.

In 1959, the water level was about 1 m higher than the present-day
pool level due to the construction of a beaver dam across the remains of
the manmade outlet ditch (USDI Fish and Wildlife Service, open files,
Laconia, N. H.). That dam, and most signs of beaver activity, have

disappeared.
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MT. OSCEOLA 7.5' SERIES QUADRANGLE (1967)

TOWN OF LIVERMORE, GRAFTON COUNTY, NEW HAMPSHIRE
ELEVATION: 785 m
SURFACE AREA: 2.7 ha SHOAL AREA: 27%
MAXIMUM DEPTH: 7.5 m MEAN DEPTH: 3.4 m

RELATIVE DEPTH: 4.0%

w

VOLUME: 93 x 10° m
MAXTMUM LENGTH: 280 m at N 26° E SHORELINE LENGTH: 780 m

SHORELINE COMPLEXITY: 1.3
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WATERSHED AREA: 111 ha (not including pond) POND AREA: 2.7 ha

POND/WATERSHED AREA RATIO: 2.4%

HIGHEST ELEVATION: 1165 m MEAN SLOPE: 45% ASPECT: FACING SSW
INLETS: NE, CENTRAL, and N inlets drain about 83 ha, but flowing water
disappears into stream bed 100 to 400 m before pond.

SPRINGS: Four indentifiable surface springs at N, NE, E, and SE edges;
SE spring drains about 18 ha, has most substantial flow;
evidence of submerged springs on bottom of pond at points of
obvious substrate disturbance.

SUBSURFACE FLOW: Entire periphery of pond may have water flowing in
or out through gravel-like substrate.

OVERLAND FLOW: Lower sections of NE basin and N shoreline contain debris
and gravel associated with extensive, unchanneled water
movement.

WETLANDS: None in watershed; edge of pond entirely mineral in
composition.

OUTLET: Natural outlet no longer obviocus; stream flows SW through
manmade ditch, a tributary of Eastman Brook.

CONTROLLING STRUCTURES: Rock debris plug, piled at head of 30-m-long,
l-to Z-m—-deep channel dug circa 1910 during diatomite mining
operation; in past, beavers have used narrow ditch to build
dam that flooded pond extensively; now gone; concrete and rock
dam lies submerged.



KIAH POND

Bedrock Geology

Mostly a highly variable, quartz-mica schist, or mica-schist
(Littleton Formation; see Black Mountain Pond) in a nearly
indistinguishable matrix with an injected porphritic granite (Kinsman
Quartz Monzonite; see Black Mountain Pond). A pegmatite outcrop lies along

the inlet stream (Moke, 1945).

Surficial Geology

There is thin, bouldery till along the hilltops and a stoney, deep
till along midslopes and valley floor, where the glaciofluvial-deposited
sediments have undergone subglacial compaction. The till is derived from a
variety of bedrock sources. Exposed bedrock areas make up less than 1% of

the watershed.

Soils

The spodosols grade from shallow, well-drained, and rocky on the steep
slopes and ridgelines (Lyman-Rock outcrop-Berkshire association), to deep,
moderately well drained, and very stoney on the midslopes with gentle
relief (Marlow-Peru association; Waumbek-Skerry association; Herman
association). The Marlow soils often have a pan layer, while the Waumbek
series is poorly drained due to seasonal flooding along the inlet stream.
The upper inlet beaver swamp has produced an area of drowned inceptisol
(Leicester-Ridgebury association). A muck histosol underlies the marsh at

the N end of the pond.



Vegetation

The majority of the watershed forest cover is composed of
second-growth sugar maple, beech, and yellow birch; also, red spruce is
found on the ridges and wet areas. Northern red oak is a codominant in the
hardwood stand on the south-facing slope of the mountain due N. Small
stands of spruce, hemlock, and fir are located around the pond and the

inlet stream. The watershed is 97% forested and 3% open wetlands.

Fisheries

Fish species present include brook trout, brown bullhead, and
blacknose dace (Kuzmeskus et al., 1981). It has been stocked with yearling
and fingerling brook trout since 1945 (about 42,500 fish) (N. H. Fish and
Game Department, open files). No spawning was observed though

subfingerling trout were seen in the upper inlet stream during the study.

Landuse History

The area of Sandwich Notch that surrounds the pond has had a
relatively long history of human disturbance. The watershed probably was
cutover in the early 19th century. There were several subsistence farms
and a sawmill in the immediate vicinity between 1806 and 1890. Part of the
watershed was cleared for pasture and then abandoned in 1860. A popular
wagon path, the alternative to the current Notch Road, ran E to W across
the center of the watershed. The proper name of the pond was Currier’s
Pond (circa 1790) before local pronunciation took precedence (Sandwich
Historical Society, 1972; Walling, 1860).

From 1916 to 1981, the land was owned by 5 logging companies, each

cutting timber intermittently until the 1970"s. The USDA Forest Service



purchased the land from Yorkshire Timber Company in 1981 (USDA Forest
Service, open files, Plymouth and Laconia, N. H.).

Recreational use is moderate to heavy in summer, light in winter.
Access can be by vehicle, from Sandwich Notch Road over a l-km gravel spur
road that fords the outlet stream and passes close by the E shoreline of

the pond.

Pond Synopsis

This is a softwater pond, strongly humic in appearance. The volume-
weighted pH ranges from 5.4 to 6.2, with 1 incident of a weighted pond pH
of 4.5. It is dimictic and strongly stratified, with a severely clinograde
oxygen curve during the winter and summer stagnation.

The shoreline is about 30% mineral and 70% organic in composition.
Emergent and floating leaved macrophytes are obvious in the shallow
perimeter of the pond, especially along the marsh at the N end. Submersed
marcrophytes are not notably abundant.

Beavers have had a significant impact on this pond. The current
colony maintains the outlet dam and has built numerous smaller dams around
the inlet/marsh area. The inlet stream develops much of its strongly humic
coloring in its upper reaches, where beavers have created a large, shallow,

stagnant impoundment.
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ELEVATION 435 m

SURFACE AREA: 3.5 ha SHOAL AREA: 31%
MAXIMUM DEPTH: 5.5 m MEAN DEPTH: 3.0 m
RELATIVE DEPTH: Z2.6%
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WATERSHED AREA: 194 ha (not including pond) POND AREA: 3.5 ha
POND/WATERSHED ARFA RATIO: 1.8%
HIGHEST ELEVATION: 675 m MEAN SLOPE: 20% ASPECT: TFACING SSW

INLETS: One perennial stream enters N end, draining about 164 ha;

ephemeral streams at NW and SW corners drain about 25 ha total.

SPRINGS: None obvious.
SUBSURFACE FLOW: None obvious.

OVERLAND FLOW: Lower inlet stream shows evidence of spreading out into
woods during high flow.

ETLANDS: 2.5-ha beaver flowage, up to 1 m deep, 1 km upstream on inle
perimeter of pond flooded; 0.25-ha swamp at SW corner and 2.5-
wooded swamp along entire N shoreline, extending up inlet
stream valley.

OUTLET: Flows SE, a tributary of the Beebe River.

CONTROLLING STRUCTURES: Ubiquitous beaver construction on inlet stream
system; actively maintained beaver dam on outlet has raised
pocl level about 0.5 m above cutlet streambed.
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PEAKED HILL POND

Bedrock Geology

In part, an injected body of prophyritic granite (Kinsman Quartz
Monzonite; see Black Mountain Pond) occurs along the W edge of the
watershed and on Peaked Hill, with the remainder of the bedrock being a
highly variable, quartz-mica schist or mica schist (Littleton Formation;

see Black Mountain Pond) (Moke, 1945),

Surficial Geology

The thin, bouldery till on Peaked Hill, derived from ice sheet
scouring, grades into deep, bouldery, ice sheet ablational till on the
uplands on either side of the flat valley floor. Slackwater, glaciofluvial
deposits around the pond are deep and subglacially compacted. Till is
derived from local bedrock forms. Exposed bedrock areas make up less than

1% of the watershed.

Soils

The shallow, well-drained, bouldery spodosol on the steep slopes and
ledges of Peaked Hill grades into a deep, moderately well-drained, bouldery
spodosol covering the midslopes and gentle lowland hills. The nearly level
perimeter of the pond has a deep, stoney, siltier spodosol, with a pan

layer that has produced areas of poor drainage.

Vegetation
An association of red spruce, hemlock, and fir dominates the wet areas

surrounding the pond. The adjacent low hills and the midslopes of Peaked



Hill have a complexrcover of sugar maple, beech, yellow birch, red maple,
and aspen. Stands of spruce and fir occupy the steepest slopes and top of
Peaked Hill. Sizes, ages, and densities of tree stands are quite variable.
About 977 of the watershed is forested; the remaining cover is primarily

wetland vegetation.

Fisheries

Fish species present include brook trout and brown bullhead (Kuzmeskus
et al.,, 1981). It has been stocked with fingerling brook trout since 1952
(about 56,000 fish). The early stockings failed to produce a permanent
trout population. Rotenone poisoning was used to remove chain pickerel and
brown bullhead in 1956. There is an unverified report of the presence of
poisoned yellow perch and pumpkinseed sunfish during the reclaimation
project (N. H. Fish and Game Department, open files). No spawning was
observed, though subfingerling trout were found in the inlet stream during

the study.

Landuse History

The watershed of the pond has had a relatively long history of human
disturbance. There were 2 subsistence farms along the outlet stream circa
1860. The NE edge of the watershed includes an area cleared for pasture
from the mid-19th century (Walling, 1860). A partially breached, manmade,
cobble and boulder dam lies across the pond outlet, covered with beaver
cuttings and growing trees. The original use of the dam is unknown.

Forest cutting in the area began in the early 19th century. Logging
by private owners and companies continued intermittently until the late

1960°s. Overgrown roads from the last 2 decades of hardwood selective



cutting cross much of the pond catchment.

The N shoreline, the outlet area, and the top of Peaked Hill were
purchased by the USDA Forest Service from the Publishers Paper Company in
1920. The remainder of the pond and its watershed is held by the receivers
of the bankrupt Franconia Paper Company (USDA Forest Service files,
Plymouth and Laconia, N. H.).

Recreational use is moderate to heavy in the summer, light in winter.
Access is by foot, from NH Route 3 over 3 km of old logging and sugar

orchard roads.

Pond Synopsis

This is a softwater pond, humic in appearance. The volume-weighted pH
ranges from 5.1 to 6.1. Because of the preponderance of shallow water,
summer stratification tends to be ephemeral. Depletion of dissolved oxygen
can be severe under the late-winter ice pack, probably because of the input
of high concentrations of organic matter from the littoral zone and inlet
stream.

The shoreline is about 10% mineral and 90% organic in composition.
The littoral zone grades from sedges and ericaceous shrubs, through a band
of emergent vegetation, to thick patches of floating-~leaved macrophytes.
Submersed aquatic plants are obvious in waters less than 2 m deep.

Beaver activity is important at this pond. The current colony
maintains the outlet dam and has raised the pool level significantly.
Incoming streamwater picks up a humic appearance, or even floating foam,

below a shallow beaver pond on the W fork of the inlet.
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WATERSHED AREA: 73 ha (not including pond) POND AREA: 4.9 ha
POND/WATERSHED AREA RATIO: 6.7%
HIGHEST ELEVATION: 680 m MEAN SLOPE: 257% ASPECT: FACING E

INLETS:

SPRINGS:

Several ephemeral streams around perimeter of pond; perennial
inlet enters along W shore, consisting of N fork (l4-ha drainage),
and W fork (25-ha drainage) that combine 80 m upstream from

pond.

None obvious.

SUBSURFACE FLOW: None obvious.

OVERLAND

WETLANDS:

OUTLET:

FLOW: W end of watershed, at base of mountain, shows evidence
of debris driven by movement of surface water.

0.75-ha beaver pond on W fork of inlet, water up to 1 m deep;
N fork has small beaver pool; edges of pond, inlet area, and
outlet flowage are flooded, swamp-like.

Qutlet stream flows NE, a tributary of Baglev Brook.

CONTROLLING STRUCTURES: OQutlet dam is manmade structure of cobbles

and larger boulders, 20 m long, augmented by beaver cuttings
such that the pool level is about 2 m higher than the
outlet streambed.



APPENDIX B: SURVEY DATA

Data are listed by pond, in order of sampling date. Headings for the

data tables are:

l-m, 4-m, etc., INLET, OUTLET: sample depth or location

[H*]:
DOC:
TOC:
DIC:

D02:

TEMP ©C:

Alkalinity or HCO3 concentration

Estimated hydrogen ion concentration
Dissolved organic carbon

Total organic carbon

Dissolved inorganic carbon or [CO,] + [HCO;]
Dissolved oxygen

Estimated oxygen saturation

The temperature of the sample at the time it was taken

Notations for incomplete data are:

LD: Lost data (sample collected but never analyzed; notes missing;

sample lost or destroyed)

NA: Not attempted (no sample collected; analysis method not available

at this time; site not suitable for this type of analysis)

RIJD: Rejected data (sample collected but had gross amalytical error;

obvious contamination; spurious numbers)



*Y3TY SMOTF WedXls I3INOIL Y0Olg WO ([ [eI1dA3S ZUTYIIED UBUISYSTF POAIASqO {po3[au A1a3a7dwod aq o3 sxeadde yoed mous paysrajey CSAYVWTY

oST1T VN VN VN VN |98 % 20" 60° ¥6 6 St 1 8y ZI 6¢ [48! [N 0s 6°¢¢ $8°§ L3TLNO
oSy VN VN VN VN vy S0° €T’ 11 (174 ST 14 9y Z1 62 001 81 01 7°SC §L4°§ LAINI
oSV %01> ¢°0 6°S VN L'y 69° 8T LTI I £z 8 L8 €1 6¥ 0¢z 670 061 8°6¢ 50°9 Wzl
oSS %9v v°s 9'¢ VWN £y L0° 60" Y48 0 LT by s8 71 LE 591 11 0Tl Lo 1E $6°S u9
oS0t %96 z°0t 6°0 VN (V7 €0 it ¥01 4 vi 1% 0s 21 6 ~ SII €1 0§ 6°¢¢ 06°§ us'p
||||||||||||||| N T R R 1 R R R Y7
2, Lvsy [®3103 [E101 aNod nd
war %o %oq 1@ 20L D04 a4 v Yos  fon D YN e A Y e [ ,H] ATV dg 4V 1vLva
‘dway xtE 2,21 futer Y3I] {puTM M 9leXopow fApno(d A[3aed ‘w ¢ Yidap Tyodes fiojum uadg  :gNOILIUNOD
1dad ogpr 03 STIT  :dWIL 0861 AVW O :3Lva

AaNOd ADviId  :dLIS

‘9381035 FUTINP UOTIRUTWEIUOD JO SSNEDAQ PaIda(aI elep (31[aw 03 Juriiels yoed Mous PoYsIalBM {YSNS USZOIJ sem 931 puod jo wd Q[ Inoqy :SXUVWIY

a1 VN VN VN VN Vi S0° 91 v6 6¢ PR 8 144 4t ST L0t €1 0¢ 6°¢C 06°S LALLNO
a1 ¥N VN VN VN YN 0 A% [401 144 0C AN 4 I 62 SIT €1 01 8°9¢ 06°S LAINI
o6V %0I> L0 YN VN VN 9" 2% 96 11 € v 8L £l 14% LLT 870 0ST 0°L8 or°9 LA
om.v k144 A YN VN ¥N 10" 60" oot acy 0z ard  ard ard acy oSt 0°1 001 0°1¢g 00°9 U9
ol'V %¥6 S'1I VN VN VN £0° 60° 6L 127 LT 4 133 8 0z LL o'y 0l S'61 ov-Ss uT
............... [/BU - mm e e B R ) Y R R PR PR ey 20
D, Lvsy 12101 [e301 aN0D hd
awar % %a o1@ oo 200 24w Yos fon 13 ‘mnoex  x & e (m] xw ds avi IVAVA
‘dusy 1te Uooﬁ 0l om fputm M IYII[s faea(d fLuuns ‘w yidep TYOD3S YOIyl WO §§ 9DI fuUdZOI, TSNOILIUNOD
1S3 0€11 03 S180 :dWIL 08617 TIddV [ :4Lvad

ANOd ADVid  :d1IS




©I3A0D MOUS WD ¢ 03 7 A{uo faioys woiy w ¢ a[dwes joo3l faydwes Iaiem deap YSTI 03 uTY} 001 &3[ :SAYVWIY
ON.ﬁ VN VN VN VN 6V 90" 80° 01 9 81 12 £9 4 6¢ (438 9°1 0s 0°0¢ 08°9 L LLNO
ol'l1 ¥N VN YN  W¥N 8°C S0 €T’ [41)1 €z vl 4 0S 9 S¢ L6 9°1 or> 6°¢Z 08°9 INL
oH.N SLL ot 9°0 VN 8y €0’ 80° 86 9 81 v 19 01 6¢ ovi 0°1 06 L°82 00°9 uw§t0
...... e [JBU e mmmmmmmmmmmmmeTesetatesseessiescessians [/bats s e ae et as WG
o, Lvsy 1e303  [E303 GNOD ud
sar % %a o ocor d0a 4w Yos fon o mnoen w3 e [ml owwv ds v VAVA
"dusy ITE D 0 03 Z- fmOUS Y311 fwred {Apnoro A13ded fwd z-1 SSOWYDTYI AT USZOX :GNOILIANOD
1Sd 0GST 03 0ZZT :3NWIL 0861 YUYWIAON TZ :3Lvd
(aNOd ADVId  :3LIS
.MC,TSOAH »Aﬂ@.HND Sweaxls mhmﬂumwB %H@ KI1aa MCOMC::,_.”QO utr woolq COuv—ENHQCa\A:L SNOTAQQ  SNYVHIY
ot 91 ¥N VN VN VN £y L0 90" L8 1 €1 [4 65 41 6C Sgl 870 08 0°92 0r-9 LATLNO
om.mH VN VN VN YN 9°L £0° A% 18 0 128 € 89 8 ST 0zt ] 09 0°9Z 0£°9 LAINI
oo.w %0 070 Z°0T VN [ (A4 49 34 1 LT LS 16 ST 6 60¢ S0 0s¢g 0°¢s 0g°9 w Z1
PRUN) S 1:14 82 £°S VN /28*% 90° L0° L8 1 LT 4 0L Ay £e 091 S0 ovi §°Z¢ 0£°9 w9
om.ow %66 r°8 [An¢ VN o'y 90" £0° L8 0 ¢l 0 LS I 6¢C 0zl ] 08 6°ve Sv°9 w g9
............... [/BU ~mmmmmmmmmmmmmmme tetestessesesssessessescesss [bgrtceccesteseest it ud /g
J LVS% {e3o31 [el01 aNod nd
war % %a om@ 2oL 20oa e Yos fon 1> PN oew x 3 e [Hl v ds av :vLva
‘dusy itE owﬂ 03 vIi ‘putm gN IY81Ts ‘Auuns A{3xed fw g-¢ yidep Tyoddeg f{xajem uadg :SNOILIGNOD
103 00ET 03 0060 :dWIL 0861 YIMNAL4ES £ 13LVA
ANOd AJVId  dLIS




"adeyans puod uo Ialem FUTPUBlS FO WD QT 03 § fy3TY AIoA SMOTJ WedIds [[B {SUTEI WIEM 0% anp 37auw yoed mous [erized Juimo[[oy pardues :SNYVIWIY

o' VN VN VN VW 't 10° 60" 88 9z A 0 Lg 6 12 06 vl 0z 1z 58°S L1100
08’0 VN VN VN VN €77 £0° IR 06 S€ £Z 0 LE 4 I ¥4 56 91 ot L2 08°§ LHTINT
oV'Y %0I> 970 9y L\ A 4 0z- St” 86 ot 4% 0 144 % A 091 0°1 0¢t 8¢ 00°9 uw oz
AN 14 A7 £°g VW  0°'v 90° 48 001 v L1 0 L9 A SR % 0sT  0°T1 00t z°og 00°9 u g
ol 'V % £°S 0°¢ VN 7% 10- L0° 00t 1t 91 0 19 4 S A3 vl 0°I 06 0°0¢ 00°9 w9
ol VT %0S Z°9 8°C VN €7 S0° 60° 00t 01 91 0 19 (4 SN2 Svt £°1 06 v 62 06°S e
o8°C %06 S'IL 271 VN 6°¢ £€0° A 18 L2 ¢l 0 £e 8 [z S8 0'v 0t £70Z ov-g o
............... 7. S P P TS T e bttt iiies my e
I, Lvss [e303  [E303 aNoD nd
adr ‘0 fa  ora oor o0a  e4  w Yos fon  m my oex x84 e [y ds  avi VIVG
rdwsy ITE uoo ouom ‘Mous pue 3193[s {purm MN Suolls fApnold> ‘w ¢ yidep [Y203g (WD §¢ 03 GZ SSOWDTYY DT fUIZOXy SSNOTLLIANOD
1S3 SIST 03 OTTT :d3WIL 1861 Advwyad:d 9z  :3rva
aNOd A0VId LIS
"SEAIT 33[IN0 pUE IITUT ' IolEm uado fsMOlF YBTY ATOATIB[SL PBY SWESIS [ISA0D MOUS WD Qg 03 SZ ‘payoRID 8{330q mc: W CSNAVWTY
20  WN VN VN VN 6°¢ 90° 2% o1t (14 v 0 2] 6 62 STI It oy 9Lz 967§ LILLNo
08’0 WN VN VN VN §°C £0° or- 901 82 £1 0 Zs 8 LY S0t ¢°1 0¢ 8°SZ 06°S LiINI
oL’V %LT ¢ 9'v WN vy 61" i cot I It [4 S9 [ SR %) 0sT 90 01t 0°2Z¢ 0z°9 uzr
o5V %LS 6°9 6°C VN 9y £0° 90" 201 8 Ll [4 19 4 SR % orrL  9°0 001 6°62 0Z°9 w g
of'? %89 £°8 v'Z VN L'y 90° 60° 20t 9 LT 9 i9 42 SR % 0¥l 8°0 06 9°82 0r°9 Uy
o't 01 aT 0'Z VN 9°¢ ' 80° 01 St 91 14 19 (1) Y4 SZt 01 0L £°92 00°9 u
............... [/BU = mmmme e S -5 R YAy
% 1VS% 18303 [E3l03 QaNOD nd
LUERR No Noo JIa  J0L  D0d a4 v vom moz id v:z BN A N ey | +=_ ATV ds vl SViLva
‘duey ate 58" 03 ¥- ‘Jurrrey mous fputm N IYIT[s {Apnord ‘w ¢ Y3dop TYODeg (WD §Z SSAUNITYI 91T (USZOIy {SNOILIGNQD
1S3 0SST 03 0ZZ1  :3WIL 1861 AMVANVC 2 :alva
(NOd ADV1d  :411S




‘uoTtuwt[tde ut snoxsunu AJrerdadse uoijueidooz

f9oezans uo 3noqe Bulyselds SISABSQ g {INOXL 300Ig WO (] [BISASS SUTYDIBD USWISYSTJ PBAIISqO {Paysislbm UT 3JO] MOUS JO 39004 SNUVWIU
of'6 VN VN VN VN 9°¢ £0° L0° 86 ¢l 91" 0 4 42 ST § S A (] 0s 1°52 s1°9 LATLLNO
ot’s WA VN VN VN 672 S0° €1 001 €T 14 [4 9v 6 SZ LOT 870 0c 9°¢Z 01’9 Li'INY
of’v %01> T°0 8°§ VN S°¢ £°1T 81" 96 11 1z € 9L £l Iy s61 8°0 091 v 9g 019 w ozl
N2 14 6°2 9y VN S°¢ €T ¢T” 86 11 81 [4 L9 ¢t £¢ S91 870 011 s e 019 u 6
olV %SL 076 (a4 VN v'¢ £0° 80° 96 91 91 0 LS ¢ 62  S§€T 9°0 0L vLe 0z'9 w9
o079 %06 S'0T  S°I VN £°¢ 90" 1 86 A1 91 14 ¥S ZT 6z ‘i1 9'0 0s L°ST 02" 9 w ¢
ol’6 %6 por ¢TI VN  C°¢ £0° IT° 96 ST vI [4 2] ZT 62 LI1. €£°0 0s 8°5Z 089 o

............... 0 T —— eeeeeeeereeenieciiuciiies [hgRl ettt e et WD fGH
J, Lvsg 1303 1303 aNod hd

aal o %oa Jlg@  J0L D20a CF v Yos  fon b i e A 38 e> [ H] AV ds A 1Viva

‘duey ate UONM 03 ooﬂ futed JYST] ‘fwied Ieau {Apnoid 03 Auuns A(fedriied fw g°¢ yidap T1y2des faeiem uddg  :SNOILIUNOD

1a3a ovel 03 0160 :HWIL 1861 AVW 1 :d1vd

(INOd AOV18  :dLIS

‘OUTTAIOYS N St [[3M

SB ‘POMBY} SBOJE 33[1N0 PUB 12UT {SMO[J WBSIIS POIBAS[S 3[oW MOUS U8DaX {}OBd MOUS I93UTM JO 3F0T OF3IITI ‘Hurkedep ‘Aysnis o351 :SHUVWIY
o671 VN VYN VN VN 6°¢ S0° 198 901 %4 vl 0 Zs 6 S¢ S0 €71 ov §°SC 06°S L3110
0870 VN VN VN VN 6°¢ £0° 81° 86 9z A 0 1247 [ ST S0 TI°1 0¢ Lee 5676 LAINI
o’V %0I>  v70 9°S VN 0y IS4 2% 149 S 12 0 9L ¢€T 187 00z 8°0 081 £ oy 01°9 uw ozt
ol’v el 9°1 L'y VN 9'¢ S0° vo- 001 11 0¢ 0 S9 £1 g¢ (4] SR § o1t 1°ze 06°§ U 6
PR 199 oy 0'v VN 6°¢ 90° 4% 001 4 L1 0 S9 01 ¢¢ Svt 11 06 L76C $6°S wg
PR N 394 S°S §'¢ VN 6°¢ £0° L0” 86 €1 L1 0 £9 €T £¢ ST <1 06 LT62 06°§ w g
o868 %9L V-6 £°C VN L'z S0° () 6 9z £l 0 8y 6 BT oIt 0°¢ 0s L've 0L°S uoq

............... /U e eean LT g0 Y D e 231
J, 1vss 18303  T®303 QNOD nd

anar o %oa 521  DJolL  Dod a4 v Yos  fon D e en 834 e [ H] A1V ds vl VLV

‘dwsy x1e J,81 03 omH {PULM M 93BISPOU {SPNOTD Palslleds fAuuns fw ¢ ¢ yidep TyId9§ ‘uwd ¢ $SOUNOTY] 801 fuozoxy :SNOLILIANOD

1sd STPT ©3 0v0T :IWIL 1861 HDYVW 62 ‘HIVU

(INOd ADV14 :dl1S




‘WeaIys

39TUT uT xo3em dn paIiTls I99p 7 {3ITOU MOUS Aq US[IOMS JOU ING ‘USZOIFUN SWESIIS [e $AITSUSP yOoBd MOUS POSEAIDUT pey SUTLL Juoday  :SNYVWIY
080 VN YN YN v TI'V 80" 80" €8 1e 91 4 4] 128 6¢ 20T ¢°1 0S £7LT 064 LITLLAO
o?’0 VN VN VN £°¢ 8z S0° 11 SL 4% 11 4 4% A SZ S0T 8°0 s¢ 0°¢2 019 LAINI
0's %0 070 1°L 8’y 9'¢ 96° AN 08 1 [44 0¢ L9 [} LS L9 9°0 502 0°6¢ 0Z°9 w.z1
o8'v %01> A1) 8°'S 6'v 6°¢ 82" 1T’ 149 LT 0z 1 19 <1 6¢ S6T 0°1 08 £°6¢ 009 w e
o’V %0I>  0°1 48] 'y v 90" L0" 06 ST )24 T 19 T 6¢ SST 171 08 £°8Z S6°4 w9
oCr %9¢ vy I'v S'¢ 1987 () 90" 18 91 81 £ 6S €I 62 el €71 S8 892 06°9 w g
0T %IS 6°9 8¢ 1987 v S0° 1T 18 8§ 81 L 0S ¢l 62 [48¢ vi 0 6°¢S S8V w i

IIIIIIIIIIIIIII M\ME e e —————— D I R I R N ﬁ\va;...-..-........-o.-.'.. EU\WZ
Uo 1VS% 1e303 (€303 dNOD Hd

adl % %a  ora odoL doa - @4 w Yos fon 1 Yun en 3 3x = [ H] AV ds vl VLVd

‘duey ate Dol 03 ¥ fputm 3§ IY3TTS {Apnold o3 Auuns Af3aed fw ¢ yjzdop TYODS8S fwO G/ SSBUNDTYY 9T fUSZ0If  :SNOILIANGD

1S3 STIZT 03 0260 :IWIL 86T "HIddvV ¢ :iiva

(INOd XDVI1d :4LIS

*spesyynd umoid Sutles pue I03 BUTYSTF 19330 PIAIOSqO (YBTY ATSATIER[SI SMOTJ wedlls ‘ud gz pastex yood puod fpascadut wep 1oABog  :SYUVHIY
A VN YN VN  ¥N 8L 0z S0° £8 0 12 4 0Ss jat 14 [40)¢ 0°1 0S R4 00°9 137100
ol'€T WN ¥N VN 9°§ 9SS 90" L0° SL 0 LT 4 SS 8 12 SOT 9'0 08 S'1Z 0Z°9 LIINI
o0°s %0 0°0 6°8 9°S 8y 6°¢C 1z° 68 0 ve s 08 Pl 184 0Lz 970 09¢ | 1 09 Wz
ol’s %01> L0 8°S VN 8% S0° 60" v6 4 81 ) 89 €1 LS S61 0t ovi [N %Y 00°9 w6
o679  %6e vy 'y WN 0°g 90" 80" 06 9 91 0 19 At e SS1 0°1 00t S°8Z 009 w9
o8TET  %l1g 0'¢ 8°¢ VN 6°S 0g” () 18 0 LT [4 Vs €1 62 4% €1 08 £°8¢ 06°S u ¢
of 81 %08 0°L T VN S L ST 80" 18 0 0¢ z 0S A T4 48! 0°1 08 R4 00°9 g

IIIIIIIIIIIIIII ﬁ\ME o e e e e e e e P T T R I A I A ﬁ\UQJ....................... EU\wJ
Do Llvss 1e103  1El03 QNOD nd

aaL o %0a D216 201 D0d a4 v Yos  fon D mn ey 3w ex [ ul ATV ds avi VLU

*dway Ite 0,02 ©3 Sl futex y3Tl fputm MS IYSTIS fIsedreno uryl ‘Apnoro ‘w ¢ yidep 1yodag ‘fxojem usdy  SNOILIUNQOD

1dd 0€ZT 03 SYOT  :dWIL 1861 UiHHWILJAS € SdLva

(INOd XDv1d  “dLIS



"POADBID 913304 DIQ w Y
‘wep 3373no uo siasaeaq Aq AIOM panuTiuod 03 snp dn [aasy [ood puod ‘woorq uopjueid snotaqo (Jurmorj A[oIeq 9[UT ‘AIp AIop  SNUVWAY

ol vl WN VN VN 89 ¢£°9 ST” 90" 9y I 91 4 474 6 1z L S°0 0L 0°22 0£°9 LATLNO
0°Zl  WN VN VN T'¢l 9°I1 61° 60° 8S £ vZ £ £9 0z 62 6 970 S8 £°¢e §2°9 LAINY
0'S %0 0°0 40T 0L 8'S (4" 80" Se 0 ve L 68 SI  6¥ 00z ¢°0 ore Z79¢ 0s°9 wzi
00°S  %01> 0 7L LS Ty 1 L0° SL 0 0z € L I 18% £vT S°0 SLT 8'C¢ 0279 u G
o869 %0l r'rL 079 r's 0y 98" e 18 0 81 4 0L 4" A% €€l S°0 0ST 0°0¢ 089 w9
o8 VI %S8 '8 9°1 L v9 (% (A S9 0 L1 v 6S £l 62 06 o 08 v ze ov9 w e
o9 LT  %L6 L8 ar 9L ¢£°9 ST £0° L9 0 L1 £ LS £l 6¢ S8 v'o S9 6°1¢ ov'9 w g
............... 1/3U = mmmmmee oo R 3 Y LR PRyt
J, Llvss 18103 [E103 anNod nd
dWdl No Nom JIa J0b doa 24 87 vow moz jbe} vzz BN A £ ED ~+:_ ATV ds av] AR
cdwey Ite 3,5¢ 03 o0 ‘PutM MS ydT(s faBeId {Auuns fw §-¢ yidep TYo29g fxojuem uadQ :SNOILIUNOD
1dd STET 03 00T :gnrg 861 WIGWIALJIS 9 :dlLvd

aANOd ADVTY  :3LIS

"WEP U0 AITATIOR I9ABOQ PSSBAIOUT AQ pasTel faaaf [ood puod (PR3eW MOUS SNOTAQO [V  :SYUVWIY

o6 1L W VN VN 6'€ S°¢ 90" £T° 8 o1 1z 4 S¢ 6 91 8 €1 S¢ 6702 06°S La1Lno
of'8 VN VN VN S'¢  ¢'¢ 10° 01" 96 01 I1 z 144 8 1z 00T £°0 Sy Sz SI°9 LIINI
ol’S %0 0°0 L9 6°S  6'S 0T 61" 8S £ £2 0 9L vl Lg SEZ v°0 01¢ |27 ov:9 wzy
o8  %0I> T°0 €S S'v 0w 8¢ [ L8 A 81 z 59 €T s¢ LZ1 0°1 ozI 7762 00°9 u
o8 F  %0T1> 0°I 0's €v v St° 9T” S8 ST 81 Z 19 21 62 8 01 001 822 00°9 w9
ol’S  %Zg Ls 9't Tt 6% £0° s0° S8 A1 81 z A4 0T 12 L6 €1 0S 022 06°S w g
ol 1T %06 €6 't ¢ 1g so* otT- €8 11 €1 z s 6 91 L€ 0g €81 06°S L ¢
||||||||||||||| ﬁ\wE e . _”\_uo: EU\m:
Jy . Lvss : 12303 [B303 QaNOD id
walr ‘o %a 0w dor doa a4 v fos fon 1 'y oew B e [ul owwv ds e “VIVA
“dwsy 1t 0,02 ©3 ST fputm MN £3snd (Luuns L13red o3 Lpnofd> ‘w §'¢ yadep tyooag fxoijum uady  :SNOILIANOD
LOd 0£ZT ©°3 S060 :aWIL Z86T AVW £1  :dlvd

AUNOd XJvId  :dLIS




‘papordxs sayndue poy ‘wooiq
uo3juerd SnotAqo fsiaaeaq 4£q wep 3ay13n0 joO BUTYSTQInysl aATsusIxo 03 Snp 15a87 Jutads wory wd gz dn {ood puod fsures Lavoy 3usdoy CSNAVHTY

o6'f WN VN VN 89 g°g 9z L0° LL I 0C Z S9 ST 62 A0 A 00t L°SC $9°9 LH1LNO
ol VN VN VN Z°§ 1I°S I L 96 6 L1 14 0s €1 sz L6 9°0 oy 6°2¢ 0279 JAINT
0°s %01> S0 68 L 6°'S o'y 10° 17 0 114 6 16 LT 1y sz ¢70 0sg 879y 099 oz
v %99 0°'8 Sz v'9 z's 6¢” 80" LL 0 81 14 S9 St 6¢ S¢t vo 001 6°S¢ or"9 u 6
Or %99 08 Sz g9 ¢g Lg” 60" LL 1 0z [4 S9 ST 62 0zt vo 001 652 or-y w9
otV %L9 '8  s°¢ atr  v°s e 80" LL 0 0z 4 S9 ST 62 SOT  v'o 001 L°Se 09 w g
o8V %89 ¢'8 S €9 /s s¢” 60° £L 0 81 14 19 2 SV 001 v'0 001 L°se 09 w
............... 1/BU —mmm e . SRR R 077 XYY EEP PR “reesss wagon
3y Lvsg 18303 [E303 aNOD id
n_zmh. No %oq 21 D01 Doa a4 v Yos moz 1 v_._z EN b 3N ED —+:_ AV dg av1 ‘VLvd
‘duwey ate 0,5 03 o0 ‘PUTM MS YBI(S fAuuns ‘uw Z Yadap 1yod8g fuszoay so8ps fiajum uadp ISNOLLIUNOD
139 00ST ©3 SPIT :awrg C861 UWHUWIAON LT  :3Lvd

UNOd JOVId  :iLIs



"sauo Terewayds Zurpniour ‘oM SuTMO[ SISTUT T[e poysioies UT 3F3] MOous JO saydleq :SNYVWIY
o070l WN VN VN VN Z°C 38 [ SIT 0 12 0 It PR | ¥4 09 0°S > 061 0g°s 13LLA0
ol’6 VN VN VN VN §°¢C LT 8v" 8S1 0 24 0 vz L1 [¥4 Ly B4 0 9°S¢ S8y LiAINT
ol’S %L6 [AR 8! 70 VN §°C €1 9" ovt I 0z 0 9¢ £1 1z LS 9°§ 9> 2761 52°S w96
09'8 %01 "It 0 VN 9°C 1T [ £ Sel 0 1z 0 9z 1 | ¥4 ¢S 0°S 9> L'81 02" S g
00’6 %86 v 0t o VN §°C o 9Z" 1441 0 1z 1 24 ¢l | ¥4 9 9°§ S> 681 FYAR w50
............... /B0 = R LR PR 7Y PRE PRI <+ wa/gn
d, Lvss 1301  [El03 aNod nd
dW3l No Noo J2Ia D501  D0a 3i v vom moz 12 v:z eN A £ ey | +:_ ATV dg 4V BRARY
‘dusy ite 0,8 ‘utrex Y31y (433037 ‘Apnord ‘w gy yadep tyoosg ‘avlem uadg :SNOILIGNO)
LSd 00€T 03 0S60 :dAWIL 0861 AVW L :3lvq
UNOd NIVINNOW XOvId  :qL1y
"3I9TUT uT JuTWWIMS SI8330 zipedeldsTu -duo3 39TuT {Ledsp o3 Jurirels yoed mous {821 pue mous desp topun patang [Zurmory {194Q ISTUL  SNYVWIU
0T WN VN VN VN VN it -6C” 621 81 ve A 9z 9 st 08 0°S S> 9°§¢ 0g°s LATLNO
a1 WN VN VN YN VN It 9¢” SZI 91 Lz 8 9z 81 SZ 89 6°L S> 1°s¢ 0rs LAINI
od'v %18 L'6 VN VN VN It S¢’ Ie1 0 ¥4 T £g 6 sZ z8 Sy S> [ ¥4 SE°S u g
o'V %S8 2 ot VN VN VN L0° 0z 621 4 0z 14 ve 8 91 SL 9°s S> AR Y4 $2°§ uy
ol’V %6 11 VN VN VN viz e el 148 4 4 82 81 s 0L 6°L S> [ A-T4 01°s Wz
||||||||||||||| L G, R AR TR 01 L E Trrtortreessseee wd/gn
I, Lvss [Bl03 [El03 aNOD td
aar o %a  o1a oL doa ¥ v fos fox 1 M en ¥ W e Ll ds 4Vl SVAVU
*dusy ate uow o3 ON ‘PUTM MS IYBTIS fLzey {Auuns ‘w S yidep tyooeg fws Qg SSOUYOTY] 9D{ (UIZOI, ISNOTLIANOD
1S3 SvvT 03 SPOT  :awIL 0861 HOYVW 0Z :dlvd
AUNOd NIV.INAOW MOvid  dLIS



‘OTwIsyjodLy mexo PI8T3 ‘puod uo sded 931TYM 1ISA0D MOUS WD g fsa1330q UH:\NOQ W oI pue w g 3sor ‘poduems ey SXAVWIY

om.ﬁ ¥N VN VN ¥N £€°C 91" 0z- £Z1 4 144 £ £ a1 ST [43 8 v S> 6°2¢ S¢€°¢ LIATLNO
om.m VN VN VN VN 0°¢ ST” 8y LET Z og v £¢ S T4 SS vl 0 [AwA4 S8y LATINI
ow.ﬁ a1 al a1 VN §°Z 4% 81~ 121 Z SZ v S¢ vr S¢ L9 0°s §> 6°¢¢ 0g°§ ot
on.H a1 aT aT VN vz 1T 61" 121 14 8¢ £ S¢ vl S¢ 0L 9°¢ g L1z Sb°S g
ol'T %001 0°ST  ¢°0 VN b2 1T 81" 491 14 S¢ v £g €1 sz 0¢ 0y 9> [ ¥4 ov°s w g
............... /38U < <o cmmeeeee B R 1Y DR “* wa/gn
Jy  Llvsy 18103  [e303 anod nd
amar %o %oq 218 DJ0L  Doa 34 v Yos  fon D e A LI e [ H] ATV dg qv ‘V.Lva
rdway xte 0,2- 03 o8 ‘mous/1991s ‘Putm MN 3uoxis Lisa fApnoto fu gg yidsp tyodag ‘uazoxy sodpe  fiajem uadp :SNOLLIUNO)
LS3 0£¥T 03 Q0TI :aWIL UB6L YIIWHAON 8 :3Lvd
ANOJd NIVINNOW XOVig ALLS
TSUTBI 3juadad £q PaledTiTw Iayjesm £Ip {swep 31ay3no PUB 39TUT UO UOT3IONIISUQD I9Aeaq arqeaspisuon “wxx<2um
om.mﬂ VN VN VN VN 'z I 60° 0TI [4 Ve 1C 0¢ 81 cl 172 S°Z ST L°61 09°9 L1100
oo.n~ VN ¥N VN VN 0°8 §59° ye- ¥o1 £ Y4 ! [45 Vi SC LE 0°s ST ¥V 81 0g-§ LITINI
ol 81 %v¢ 6 8°¢C W vz ¢l 01" 86 0 £Z 8 4% ST sz LL 0°¢ Sy vIz 0L°§ oot
oo.om %6 LL 9°0 VN 9°z I S0° vol 0 €C 4 [4% Vi ST 0L VoI 0z L761 98°S w g
oo.om %96 0°8 S0 VN $°Z 60" 80" o1 T £z [4 (113 vI ST 0L (484 0z £°61 08°9 uw g9
............... L/8W e BRI 0173 LR R ws /g
3, lvss 18101 [e30% aNoD id
aar o %oq JI0 JoL  2o0q 34 v Yos  fon LTV A 3 e [,u] v dg 4Vl IVLVQ
“dway xte 9,81 ‘utex jy3rg ‘ures $3sesxono Anesy ‘Apnoyd fw S Yyadap 1yodag ‘u1ojem uadg  SNOILIUNO)
Lad 0£2T 03 SY60 :dAWIL 0861 YAGWILAES § 3LV

GNOd NIVINNOW YOvi1g :3LIS




VN

YN
%86
%66
%66
%001
%86

VN

YN
0°11
I'11
oIt
111
0°11

VN
VN
£°0
£°0
at
£°0
£°0

VN 971
VN ST
VN ¢'1
VN ¢°1
YN ¥ I
VN S°IT
VN v°1
20L  D0d

"OATIOR AXaA $I9AE3q ‘uTel Y IUISAO 03 SNp PaIBAS[D SMOTJF Weax}ls [[e

60"
el
7
i
a8
I
3%

1e101

a4

~duey xtE 0,01 03 8 ‘putm MN 3UOI3S (SpPno[d peasilileds {Luuns ‘u §'§ Yyidap 1Yddas ‘fxojum uadg

1z*
6y’
61"
61"
61"
61"
0c”

1e1o01

v

491
SeT
SIT
491
0tt
01t
90T

Yos

¢

— e~ o~ N N N N

ON

£z
| ¢4
1z
ic
1z
1z
1z

[§0]

i

©C © o o o o ©

N

8z
8¢
0g
0g
8¢
82
8Z

BN

8 1z 0L 0¥ 9> 0°0¢

S 1z 0S 91 0 8°SC

8 SC L9 2t S> ¢ 0z

8 SC L9 g S> 6°61

8 Sz L9  9°¢ S> 6°61

6 1Z L9 0¥ S> 6°61

8 SZ 0L 0y S> 6761

ettt [/bamt et s et oy
aNod

A 3K e [ H] ATV ds

1dd 00¥T 03 0001 :3WIL

{PaysIsleM UT 1JO[ MOUS ON

ov-s
08"y
0S89
05§
Sv°s
or-s
ov's

Hd
qv1

1861 TIddV 0%
(UNOJ NIVINAOW d2V1d

LT'LLNO
LiINT
w ot
u o/
wog

SSAYVIIY

AR
*SNOLLIANOD

“ALvd
“4LIS

!P931BASTS SMO[J Weails [[B

o3t
A
0d'C

OH.
ON.
OO.
OO.
OM.

M T o n

VN
VN
VN
%0¢
%69
%98
%88
%26

LvS%

VN
VN
YN
S'e
£°8
¥ 01
9°01
€11

YN
YN
VN
¥'s
6°2
81
9°1
I

"SUTBX I33uTM BUTINp Sweslls ur tajem Y3ty LIoA jo ERYIEDHYE)

‘poitaw ydoed mous paysisailem Jo Isou {8urfedap 891

YN
VN

VN
YN
YN
YN
VN
YN

21a

J0L

9'1
1
[4
1
1

o.
-
.-
.-
o-
o
-

— NN

204a

sdwey ate 3,ST °3 .38 ‘PUTM MS IYBITs faea[d {Auuns fw §/°g yadep Tyodag fwd §¢ ssaWNITYF 9T fuazoxy

A%
L0°
8I”
Lz
10°
S0°
it
80°

[e103
34

Lz
£y
09°
LT
(.
9T
£’
L’

1e103

v

801
911

LI
611
RTA
(491
011
86

vom

£

[
1
4
[4
14
0
1
Z

ON

0¢
144
bT4
82
8z
e
Sz
£Z

| 80]

14

©C ©C O M o~ =D

HN

oroys wory w § o3 [ ydeq payind ‘pameyl Is9ys 99T yo a8pg SSNUVIERI
LATINO

9z
9z
9¢
Le
£e
0g
e
9z

BN

8 1z 0L 9°s 0T  £°8T
VoI o sI 0 s'st
9 1z s€ 6L 0 L°02
v 62 01 S°z 05 192
ST 62 28 o' ST §°sz
sz 0oL o'y s> 6702
£ Sz oL S'¥ s> 602
8 12 s 59 0 €81
e bRy e
anoo

bt i e [ H] ATV ds

1S3 Svel 03 0Z0T :dWIL

SZ°s
06y
0r-°s
09°S
ov's
op-S
SE°S
0Z°9

nd
4V

LAINT
LATIN
w Qg

E E E

15
—

*SNOLL

1861 TIddV ¢
UNOJd N1VINOOW DV

N
I
I

™~

Moo

FV.LVA
LGNOD
sdLvd
SHLIS



*e3po1 pue wep 397300 107 [BTI33BW MaU 8ut3ino Apeaiye SIsABaq (394 Isjem 3Taw Iofeu ou 3Ing ‘usjjos o3 durixeys yoed MOUS  ISNYVIN:IY
b1 VN VN VN 9°1 €1 A% Lz SZI1 £ 29 v 0¢ ¢ ST SL Sz S¢ v:oc 09°9 LA'1LLNO
08’0 ¥N VN VN €T (A1 L1 8¢ ovt £ St 1% 9z [ (¥4 Sy 0-or 0 8°1¢Z 00°s LAINT
oo.m %L1 0°¢ £°9 L'z 9'1 6°C A 001 T 8z 9T g 6 62 6 S0 0ST 9°0¢ 0g°9 u gr
A 147 1°s 8¢ 9 1 €1 40 81" Ig1 4 0z 6 £e 9 14 08 0z 0¢ vrze 0L°§ LA
ofV %6p 8§ 9°¢ 9°1 €7 L0° oT* 621 ¢ 1z 6 S¢ S SC 8 0z 0g v zz 0L°§ uw g
o'V %IS 0'9 6°¢C 6°1 £°1 L0” 91" Lel £ 0z 6 £e S SC LL 9°1 Sz (a4 08-S u g
ol T %S9 S'8 | AR4 [AR1 0°1 [ 12 611 4 LT 4 0g 1 vam SS S0 (128 881 0g°§ W

nnnnnnnnnnnnnnn N\ME e e ~\Uw: Eo\m:
3, Lvsy 1E303 [el03 aNod ud
awar o %oa OId  DJ0L  Doa a4 v os  fon i ey A 3N € [ H] ATV ds 1y VLV
‘dwog 1te uo: 01 oS ‘putm MS 3y3trs ‘IBATD ‘ALuuns ‘uw S°S Y3dep 1yodsg ‘wd 06 ssawfdoIy3y Bsor ‘uazouay ISNOILIANG)
IST SYST 02 0p0T  :awIL 86T HOWVW ST :3pv
{NOd NIVINNOW YOVid 3LIS
'8%ByINS Uuo FutwuIMS S3ITY 19AB3q ¢ {S93TS [BIOAOS UO Sutyiom L1satyoe SI8ABOQ [SISTUT [® UT IajeM Burmory adey pey Iay3eam jop UW_VESLME.
o078l VN VN VN 6°¢C [ 1t L1 STI 1 149 Z 0¢ g 1z 09 o'y > P81 ov-S§ LA1.LN0
oo.nﬁ VN YN VN §°Z Sz v 8Z° 491 I 91 14 82 € 91 ov 01 §> ST61 00°§ LATINI
oS'ST %09 9°g 81 [ S°C 6¢° 91° ST 0 (48 Z 87 € ¥4 L9 o'y S 0761 ov°s wor
ow.mH %16 £°8 L70 ¥N vz €T 61" STt 0 91 0 8¢ € | ¥4 S9 0'v 5> 0°61 ov-s uz
ol 91 s%T01 16 9°0 VYN [ It 9T~ LTT 0 vl 4 0g € 1Z L9 0°S S> £°81 0g£°s w g
INAYASER T4} 16 S0 VN 1"z 4% 61" [481 0 €T 0 0g £ 174 L9 0y 9> ¢ 81 ov-s w ¢
o87LT %¥01 ['6 S°0 VN  ¢£°2 4% 81" 0Tt 0 £l 0 8¢ £ [ ¥4 L9 Sy S> 2781 S¢S w o
............... 1/BUW —wmem e LI 1 7Y CE R PO ws /gn
Jy Lvsy [B303 [E303 GNOD id
aar o %oq 210 Dol 20q 3y v os  fon 0 "un ey A N 8 (,H] ATV dg 4V Iviva
‘dusy 1te 9,02 01 ST !sxamoys utexr fpurm y IY3TTSs $3seodrsnc usyoiq Auuns L1ixed fw g-g Yadep Tyooeg fxajem uadg ISNOT.LIGNOD
1ad 0€ST 03 Sp60 :aAWIL 1861 1SNONV Lz :aLvad
ANOd NIVINANOW MDV18  :4LIS




TSMOTZF MOL ‘SUOTITPUCd 3ySnoap Iesu ‘weaiis 391Ut ur "3dad uoat snotaqo fuwd 0Z-01 dn peaay pood puog S SNYVINIY

oL PT WN VN YN 8T §°1 L0° 10° z6 z ot z 9z S 91 SS 0°2 SI v 9t 0L°§ LALLNO
O£l WN VN VN 0z s°'I1 i 1z 96 I 8 v vz £ A £ 68 0 S 91 S0°S LAINI
097 ST %v6 9'8 S0 87 ¢z 60" £0° z6 1 o1 L 9z S 91 5§ €1 ST Z°91 06°5 w g
oS7ST %86 0°'6 S0 a1 vz LT 90" 26 I 01 9 9z S 1z g £ 1 ST 91 06°S u
057 ST %6 8'8 S0 87 vz or* z0° 06 I 0t 1 9z S 144 S5 VI ST 1'91 $8°§ u g

oP ST %6 6'8 S0 0'f sz LT €0° 06 I 11 v 9z S 14 SS €1 51 L°91 06°S u g
oS'ST %6 6°'8 S0 L2 9z €1 90" L8 I o1 v 9z S 1z s €1 ST 1'91 06°§ w

||||||||||||||| T/8W = —mm oo L I/barr e, wd/gn
0, lvsy 12303 [e303 aNod hd
awar %o %oa 21 D0l o0a a4 v Yos  Fon D "an en A 3n e [ H] TV dg v VLV

‘dua3y ate ST ‘putm MN 3uoals ¢Luuns A131ed 03 Apnord A131ed ‘uw §°S Yyidep tyodag ¢ iojum uadg  ISNOILIANOD
® 3 P

1ad 0SET 03 Sp6o :IAWIL Z86T LSNONV 62 :ypvy
(NOd NIVLNANOW XDVTd CALIS

T193BM MOTTRYS BUTSTNIO Jn0L] Yooug
(Pox203s A1ysar3) snoisunu fIToM JuTUUNI swealls [[E fe3pa '3°s Juole uoTIONIISUOD 19AB3Q MU Ipaysiajem UT 3FS[ Mous JO soydaed i SAUVWA

om.m~ YN VN VN 81 0°'1 80° 8T° 901 T (128 4 vZ g 1z 0S o'y ot 6°91 ov's REURAG]
ol Ll VN YN VN 4 8°1 YA L LTI { 8 4 ve £ 91 134 91 0 0°¢¢ 08"y LATINI
om.o %18 Z°6 VI S° I 't 44 6C° [4129 It 4% I 144 < 1z 0S 9°s S SLT 5278 uor
oL %¥6 v'0L 80 v I 01 80° ¢zt o001 I v 1 ¥e £ 174 0§ 0°'s 01 rANA S 0¢°§ u oz
o301 %2Z01 {2 S ANV I A SR otr- 61" 011 1 ¢l 6 44 £ 1z 0s 0°s S S°91 0g°s u g
ol PT %501 6°6 ¥0 £T1 01 4% €2 11 I vI 4 £4 ¢ 91 SS 0y 01 8°91 ov°§ i ¢
ol ST %901 6°6 T0 ¢£°1 60 L0° 8L SII [ [A¢ £ ve 14 1z SS. 0'v o1 L1 ov-°s w oy
............... 13U mmeieeee L R O Y EE U ws /gn
uo LVS% (831031 [e303 anod Hd
dW3lL . No Nom oI1a Jol J0a CE | v vom moz %0} v:z BN A 3 B) FI_ ATV dg avi ARt

‘dwsy ate 0,52 93 0T ‘Putm g IyST{s {spnoyd pelsyjeas ‘Azey fAuuns fw ; y3dop Tyodes  fuajum uadp  SNOILIGNOD
Lag0£2T 03 0060 :aWIL 2861 AVW 6T :ilva
(INOd NIVINNOW XOVIg :HLIS



03 Gz 3ww e

N VN
N N
586 Z'11
%6  7°11
%86  ¢°11
%86 111
%001 £°1T
1¥S$,

% g

VN

VN
£°0
£°0
£°0
£°0
€0

J1a

SO°
2%
90"
90"
S0°
S0°
SO°

[e301

v

‘pua
‘Inox] yooly Auew ‘8utmoT3 Arereq Sswesils

143

801

149
V6
Z6
96
V6

vom

‘dusy ate 008 fputm N

NN N -~ O N

AN 3B SuT[ad0Yys [aAeI3 BUOTE PajRIUaIUCD ‘SI0]0D 3utpasaq ur ‘y3duay ur
fUOTIONIISUOD I9ABSqQ 03 onp pasTel sduems I9Ae3q pue puod Jo $T0AB] [ooq :SXYVWIY

11 9 8¢z 8 124 09 80 0z 991 019 LA11N0
L1 9 82 g 91 ov 6L St £°61 or-s LAINE
11 9 8z 9 [£4 SS 01 0z S°91 00°9 w o
1 14 82 9 1z 29 0°'1 0z 5791 00°9 u o/
ot 4 82 9 91 z9 01 0z S 91 00°9 u g
1T 4 8z 9 91 29 01 0z 8791 00°9 u g
11 v 8z 9 91 s 01 0z 0°L1 0079 w oy’
e rbare e g e
anod ud
O N e b 3w e [ul ATV dg uvl VAV

®3BISpPOW ISPNOTd poalslileds fAuuns fw g yjdop TYo09s 1 aajem uadQy  :SNOILIANOD
1S4 STIST ©3 0021 :anry 2861 ¥d4OLI0 8Z :dHivd
(UNOd NIVINNOW ADVI8 :4LIS




"PouUMOIp uoTiIeladen 93ps fydty LreA [sasq 1ood puod fpsysiajem UT 3331 mous §o ssydieq :SNYVWIY
o0'fT  WN VN VN VN  Z°¢ 10° pS® 448 0 0z 0 | ¥4 £ ST oy [44 0 L°9Z S9°p LHALLNO
of's VN VN VN VN 8'v L0° SL*® 8ST 0 ST 0 Sz 4 91 17 4% 0 8°¢¢ 0S¢y LA'INT
09 %88 P oI £°0 VN 0°¢ 48 SS° 44t 4 124 Z 44 £ 91 0s 0Z 1] 7 Le oLy w gty
0976 %6 S°01 8°0 VN  0'¢ It §§° Lel 4 ¥4 0 [44 £ SI Sy 0z 0 8°9¢ 0L ¥ w
03°CT %001 1ot z°0 W T°¢ L0° 85" €T T 0z 0 44 £ St Sy 0z 0 L7SC 0Ly w g0

||||||||||||||| 1/8W ~emmmc oo et ettt et ei et I/bane-scecereveiiiii, wo /gt
J, Llvss 18303  [e303 aNoD nd
aar ‘o %a  ora sor doa ey v fos fon 1 ey en oy 8w ey Ml v ds g VLVa
‘dwsy 1te 2,81 ‘putm MN 3uox3ls fxeayd {Auuns ‘u 6 yidep 1yo2ag fusajem uadg SNOILIUNOD
1a3 00ST °3 0011 :gupg 0861 AVW b :gpvq
AUNOd 4NOD  :yrrs
'3913IN0/3181Ur 103 eiep -duey paderdstu {MOT AIaA MOTj weoalls 3I9TUT [UOSEas JO Mous IUBDTJLUBTS ISITY  :GYYVWaY
a1 ¥N VN YN VN VN i 29" L81 14 Lz T 8Z £ LT SS 44 0 2§ S9° P LIATLOO
a1 VN VN ¥N VN VN 90° 't 692z 0 147 LT Sy [4 Y4 Z9 or 0 S$°0S vy LHINT
of'V %8L 9°6 VYN YN YN 60° LS pST 4 ve £ 114 14 ST Sv. 44 0 182 S9°v u g
o0V %06 I"11 YN VN VN 80° 19° 091 14 124 0 9Z £ 91 Sy 144 0 L'82 597 uw p
09°¢ %26 €11 VN VN VN 60° 9 LT 4 Le 0 23 £ 1z Zs 0z 0 S 0¢g 0Ly o
............... 18U ~m oo B AR 7Y CE O wd/gr
Jo  lvsy {e3103 [el03 aNod hd
war % %a o1 soL %0 a4 v os fon o v oen oy B e (UL vy ds gy FVAVG
*dwey xte Uov: {Buimous ‘fuyeds {3sedxsa0 Aaeay ‘Apnord fud LE SSOWYDTY] 9DT {uazoxy SSNOLLIANOD
1S3 SPST 03 SpIT 3wl 0861 Xdviugdd o1 :4ivd
QUNOd dNOD  :dLIS




puod woiy wearisdn w go¢ 3afur iaddn paydwes {aioys woiy w [ pardues {BlEBP TYOD9S oOu

“39TuUT Terawdyds M Uo duems papoom aA0qe
fordwes 1ojem deop YSTI 03 UTYI 001 9] :SNUVWIY

03’0 WN VN VN VN ST £0° It 0s1 4 1% v Lz £ i1 Ss 44 0 0°8¢Z 597y LATLNO
o8°C WN VN VN YN S°¥ 10° e S8l 0 A% I £¢ 1 81 SS 4% 0 0S¢ 0s'v LAINI
Ulddn
9T WR VN VN VN €% S0° L8 061 1 Sg I S¢ 0 81 04 4% 0 §°S¢ 0s° v LAINI
0670 %00T S° ¢l Z°0 VW Z°I 10° Lg” ovt 4 Y4 S 9Z v L1 z8 Y4 0 8°9¢ 09y g0
............... 1/3U <o mmemmcmeeeae R R L 31 R R PP YR
R LVS% 12303 [B103 (INOD ud
war % %oa ora oor d0oa  s1 v Yos o 1 v oeN % B e (Hl v ds vt VAV
‘dway 1TE 28 ‘PUTa N YIT[S fIeO[d f{Luuns fwd 7 03 | SSIUXITIYY 90T 1udzZ0X4 :SNOILIUNOD
00ST 03 SpeT :ANIL 0861 YIAWIAON ST :dLva
UNOd 3NOD LIS
‘puod JO WEAIISUMOP W (QF jooiq 3srino pardwes fpuod ut Sutwutms aydoad g ‘uwniod I133em ur sedye usead jo S399Ys ISUOTITPUOD AIP AI34 :SNYVWAY
0Ll WN VN VN VYN [0 z0° 124 9vI 0 0¢ 0 74 1 91 1474 4% 0 0°1¢ 0s'v LATIN0
YAMOT
0S°%Z YN YN ¥N VN S°0 80" 9z 0ST 4 0¢ 4 YA S ST E17 4% 0 ['1¢g 0SSy 131400
PRUNE 4 S A VN VN VN 2°9 £0° 1°'T 9s2 0 iz 4 6¢ T £z S9 0s 0 7 8¢y [V 4 LAINI
03°CC %86 6°L ¢£°0 VN 170 £1° £z orl 1 81 [4 (44 ) v 4 8¢ 0 9°8C 997 wgg
o07°¢C %001 08 Z°0 VN T°0 60° 9Z° LET T 0z 14 ¥4 £ ST Sy [44 0 6782 897y u p
o0'€Z %001 0'8 0 VN 170 60" ve: el 1 81 [4 £Z £ ST Sy [44 0 2°8¢ 59y w g0
|||||||||||||| © 1/BUW e AR RRREREE §1°C ) SRR R R wa/gn
9y  Lvsy [B303  fe3o03 UNOD td
awar % %a  a1@ ool 2od a4 v o fos fov o funoew oy B e [l oy ds g :VLVQ
‘dwsy ate 0,61 PUTM MS IYBITS {spnold parslleds ‘Luuns ‘u 8 yadop 1yod9g ‘aajem uady PSNOILIUNOD
Ldd 00ST ©°3 0TIZI :dAWIL 0861 ¥ddWaldds v :diva
(NOd dNOD  :3LIS




"mo] Axaa -dsuexz Tyodss fydty jou Ing ‘{[rem BuTMOTF SueaIls {SIIFTUOD xopun saysied ut Afuo mous {Jurlevap 92T puoqd :SAUVIWIY

of'T VN VN YN VN L°Z 10° 75" 9vl z Lz z Sz S LT 0§ 2z 0 $°9Z S9° Y L37.L00
ol'0 W YN VN VN §°¢ S0° 8L TLI 0 0g z 8z Z LT LY 8¢ 0 $°og S§y LAINL
o9V %€ 0y 6°¢ VYN 9°C 60" or: byl Z ve L :14 6 81 0S 0°S 5> 9°92 0¢£°§ w g
07 %8L L6 LT WN LT 80" zs*  0SIT 4 LZ € T4 S 91 0s Sz 0 1°82 09"y w g
0r %8L 96 LT WN L02 L0" 09" 8pr Z 8z g Sz S L1 0§ 5Z 0 9°L2 09" v u g
0'F %L S'6 9'T YN 9°C 60" S €£1 € 8z € Y4 S 91 SS 5z 0 9°LZ 09"y uoq
||||||||||||||| - AAAAAARERREREEEEEEEREEEE AN §7° 51 SR R Y20
d, LlvSs [e3o3 [elol aNod nd
war o %oa JI@ 201  DJ0a EE| v Yos %o D "N en A 3 e [ H] ATV dg 4v1 TVLva

‘dwey ite A ‘putM § 3y3T[s fIeayd ‘Auuns fuw ¢ yidop tyooeg fwo ¢ SSAWITYI 327 fUBZOX4  SNOILIUNOD
LS4 SO0ST 03 021 :3IWIL [861 HOYVW 97 :dlvd
ANOd dNOD  :dLIS

"wearls 3S8TUT UT MOTF MO[ AISA [PIYSISIEBM UT I9qUT] UMOIYIPUIM JO Junowe afaeq :SNUVWIYU

o700 WN VN VN VN 9°C 80" 99" 861 € 0€ v £ S 164 09 zz 0 A4 59"y LA1L00
o0 WN VN VN VN 9°¢ S0° v8" 01z I Sz Z S¢ Z 61 sS Sz 0 ['ve 09 ¥ LATINI
N 114 V'S v'g VN 6°'1T £T° Zs°  8SI Z 1€ 9 Lz 9 81 09 91 ] v°8C 08k w g
o0V %0L 98 0°C VN 172 60° 0s° 091 z Lz S Lz S L1 S§ 0z 0 ["62 oLy WG
o8°E %vL 26 L1 YN 1°Z 90" 1s° 791 2 sz S 9z € 91 sS 0z 0 $°8¢ 0L wog
oS T %SL L6 L°1 W 172 60" 09° 91 z 8z v 0g S 61 09 0z 0 0°1¢ oLy [
lllllllllllllll A\ME e e e e e e e e f e B s e s e b e e e e M\UOJ..................‘.... EU\W:
3o Lvss [e103 [e303 aNoD Hd
dNaL % %oa 210 D201 D0Q a4 v Yos  *on D "un o ex A 3K e [,H] AV ds 4V AN

‘dway arte 3,5~ ‘PUTM N IYBTIS fIead {Auuns fw 9 y3dap TYDOD8S WO Og SSOUNDITY} 9D fUSZOI, TSNOTLIANOD
1S3 00ST 03 Q0IT :dWIlL [86T AMVANVL [¢ :dlva
(NOd ANOD :3LIS



SWCITTTS

ToTaT

PUEB 33[3N0 UT paumolp aaey sIie[[1disled jJO Spuesnoyl $ISA0D 33I3 SNONPTOSP JO YONW paleT[oyap aaey sielirdroled jusurwoxd syppes,

fUTel JU9OSI WOIXF [ToM BUTUUNI sweslls [fe ‘Jouwwns 3se] ueyl Iay3ty wd GT-0[ 3e Jurploy [aAd[ Tood Inq ‘uep IdAB3Q UO IOM M3U ON SAUYVWIY
0870 VN VN VN VN T°¢ 80" ve” T3 1 £l S £z 4 VI 14 SC 0 S°LZ 09y 1411N0
ofEL VN VN VW 0°9 6°9 80° SS° 1€l I 91 4 SC ! 6 43 9¢ 0 v 82 Svv LAINI
oSTET %0I> I'0 ¥'S 8§ L'P ST” 62" 27" i 81 [4 £z S 4! Sv T 0 £ e 06" Y g
ol 8T %LL 8°9 1 VN ¢°¢ I v° ovi 1 €1 [4 Y4 £ £T Sy SC 0 0°L2 09y u g
oC 61 %68 8L L'0 VN 0% I Le" LT 1 11 [4 €T [4 €T Sy SZ 0 6°6¢ 09y uw g
o/ 61 %16 6°L L°O VN P°¢ StU” £y’ 1el T £l ¢ £C 4 ¢1 14 SC 0 1’9z 09y L
............... N B R N 74 LR R R o2}
J, Lvsy 1{e3jo1 [E303 (ANOD Hd
sar % %oa ora oo odoa o4 v Yos fon 1 Yy oex ¥ 3w [H oav dsavi VLV
+dwsl ITE 2,0z 03 8 fwyed fIxeald fAuuns fw ; yazdep TYodes {aa3um uady :SNOILIANOD
1da3 0evT 03 Q€80 :3IWIL 1861 LSNonv 92  :dlvd
aNOd 3NOD  :HLIS
*poysIaleM UT 1J9[ Mous ou f{wep Iaaeaq 01 sjuswarordut o3 snp ‘dn [easl tood puoq gNYVWI
o879  WN VYN VN VN £°C S0° 6¥" 1211 [4 74 z Y4 S 91 Sy 0z 0 £°Le oLy LATLNO
£’ W VN VN VN Z°F% 90" €L S81 0 74 1 Lz I 91 St 4% 0 L7¢E 0s° v LATINI
of’S %88 90T L°O VW v JA 1s° 0S1 4 14 4 74 14 91 Sy 0z 0 1°9¢ 0Ly u g
oS7S %16 g§°0l 970 VN £°C 60" AN 0st 4 vz £ 74 14 91 Sy 81 0 6°92 SL°Y w g
o8’S %06 L0t v'0 VN  ¥°C S0° zs” 8yl 4 Lz 4 vZ S 91 LY 81 0 v 9z SLY u g
oS’9 %6 8°0t S0 VN ¥°C £0° 95" et z S¢ 4 ve S 91 Sy 81 0 V9 SLTb u g
lllllllllllllll .H\ME e e e s e e s e s s e s s s m e s e ae s e e ﬂ\—u@i........-......-....... EU\WZ
3, Llvss [e3o3 1e103 aNoD fid
&zmh No Noc J2Id o0l DJod a4 v vow moz 1 v:z BN X 3N ) Fz_ ATV dg av1 tV.Lva
sdwal Ite J,E1 03 01 futel Y3T[ ‘putm MS IY3T[s {IseOI8a0 AAesy ‘Apnord fw § yjdep Tyodeg fiajem uadg  :SNOILIANOD
1S3 0SST 03 ISET  :dWIL (861 1I¥dV €7 :dLVd

UNOd 3N0OD LIS




o7 0T VN
6's  WN
£5 %z
ol'S %99
09 %L
ol'8 %8

VN
VN
9°7
8L
¥°'8
£°6

YN
VN
S’y
1°C
L1
[N

-1ajem morfeys ul Sutdurs sSoxy poom ALuew [13A3] 1ood puod y3T1Y AIaA {paysIaiem UT 3JO[ MOUS ON :SHYVWIY

8z €1 z0°
sy TP 90"
0v £ 19
L'z vz "
9°z ¥ 0"
9z ST 80"
1e103
J0L  2od a4

6g " Izl

A £T £ 61 z At 0¢ 91 0 82 08'¥ LITLNO
09° 14 0 o1 1 81 ¢ A 0g 14 0 §TLT 09 LHINI
1¢” 6Z1 1 £z 91 vz 9 91 oy It 0 9°ST S6°p w g
Sy- izt z £T 8 61 € z1 Lz 91 0 0°¢z 08V w g
i 121 4 vl 1% 81 b Z1 Lz 91 0 822 08"y w g
Sy- 611 4 ¢l 7 81 b 1 Lz 91 0 §'Zz 08’y w g
...... e etetaieeeaeaai e gttt s st e st WD /OT
1e301 aNoD tid
w fos fon o un o ex  x BWw e [Hl v ds uvl SVIVA
*duey ate 3,5¢ 03 oST ‘putu S IY3TIs ‘Auuns fw g 9 yadsp TYsdas fuojem uddg SNOILIUNGD
1dd 00T 03 0060 :dWIL Z86T AVW 9  :idlvu

UNOd dN0D LIS

+I93LM JOo W [ Uy

251 ydnoayz syoxq {smoly y3Ty Y3tm ‘usdo swesils [[e ‘Furdedsp 91T puod ¢371ew o3 Suriiels yoed Mmous {adT uo Iajem JUTPUBLS WD § 03 Z ISNUVWIY

oS0 WN
oS0 WN
RAEI i/
£V %S
oY %9
o8 T %6L

dwil 0

VN
VN
8°7
£°9
9° L
£°01

VN
VN
L'y
9'7
v'C
81

o1

o'y LS S0
Py 1w 90"
AR/ ST
8z Ss'¢ 80"
8z v'z $0°
AR A AN/ 80"
{e3i01
J0L  20Q ¥

95" 8SI € LT £ 9z € 91 LS 8z 0 £ 0¢ S5y LATLNO

oL vSIT 01 11 Z 44 < 4! S¢ A 0 11g 0sy LAINI

S¢° €Sl Z €T 91 Sz 9 ST oy €1 0 6°ve 06" ¥ u g

9r" L1 Z 12 8 9z S ST ov 81 0 6°'S2 SL Y u g

6y vl S 0z 9 9z S ST S¢ 0z 0 Lz 0Ly u g

SS° 8Pl vz 91 < ze 4 €1 z¢ 0S 0 ST LE 0Ly w o[
...... T ¥ ) T R R Ty 2T
[e303 aNod nd

v Yos  Fon D "N e b 3 ey [,H] ATV dg qv'l 1VLVQ

‘dway xte 3,5 9% 2 ¢sarTaan[j mous ‘puts M Juoxls (Lpnord 031 Auuns Ar3red fw g-g yadep TYD09S fwd G§ SSAUNITYF 8JT UDZOXJ  ISNOILILIUNGD

1S3 SPZT 03 Sp60 :IHIL Z861 TIddv 1 -divd
aNOd INOD  :dLIS



-padoraasp A[eaTsuajxa 3jew [eS{e dTYlusq :JurHols A[9ieq WEaX3ls 3S[UT :Ialem MOl Aq pasodxs puod 3o SIUAUTPIS IDJAUTIA  ISAYVWIY
oV'8 W VN VN 9°0 a1 (U 82" sz1 4 01 ST €2 1 A A% 0¢ 0 8¢l 0L v LATLNO
ol’L VN VN VN L'E  L7% S0° L’ S8l 0 ¥4 1 0g I 61 Ly ov 0 8°9¢ oy v LAINIT
of’8 %96 9701 Z°0 90 v'0 1 62° £zl [4 0t 91 g2 z et [4% 81 0 9°¢¢ SLTY u g
of’8 %L6 9701 Z2°0 90 ¢£°0 60° 0g” £Z1 4 01 ST ¢¢ [4 A 0% 81 0 £°¢C SL°P u g
02’8 %86 80T 2°0 S0 ¥v°0 ot- 8Z° £zl [4 01 Lr gz 4 A [4% 81 0 £°ee SLY w g
ol’8 %66 8°0T Z°'0 S0 ¢£°0 () 4% 121 z 14 ST €2 4 A 4% 81 0 7yt SLTY T

lllllllllllllll ﬂ\wE e e — e e s e e s e s s s e s e s ese s e M\UUZ.-...-.-a.-.....-.-.... EU\WJ
3, LvS% [eicl [el103 QaNOoD nd

so. % % oma oor ooa a4 v ‘os fox o mnoex w Bwoe Lmlowwo dsoavi VAV

‘duwey 1T® 2,01 ‘putm S WYBTTs ‘ALuuns Ar3xed fw g g yidep TYdd9g fxojum uddy :GNOLLIANOD

1S3 00vT ©3 000T :dWIL 2861 ¥490L00 67 :3Lvd

aNOd dNOD :dL1S

‘uot3Tpuod Iood uT wep 3iafino fpuod ur Furjeoly sed1e usaid jo sjaeys fu §°Q umop [aAal [ood puod {AIp wealls JATUT ISUCTILpuLD ydnorg :SNuVRRI
ol 61 VN VN VN 9°0 970 L0” 4 748 [4 ot 4 £z 1 Z1 Lz 8z 0 £ 98P LALLNO
ol 8T %L8 L°L €0 6°0 970 20’ 9" 1zt 0 01 £ £z 1 At SZ ST 0 (A8 X4 09"y u g
o881 %16 6°L €0 L0 S0 60° £g” 1Z1 0 0t [4 £Z 1 11 S¢ 82 0 AR YA SSv u g
ol 6T %26 '8 ¢0 L0 ¥°0 90" L 611 0 8 4 £z 1 It S¢ 8¢ 0 0" vz S8y wog
oV 61 %v6 '8 ¢€0 80 90 T 82" 611 0 8 4 £z 1 11 SC 82 0 1°£2 S8 u

lllllllllllllll H\ME e e e m = T T I I A ﬁ\cwn..........-..;-........ EU\WJ
3, lvss [ejol [e303 aNoD id

war % %a o odoL ocoa e v Yos fox o Ymvoew x84 e [Ml oo ds v SVLVA

-dusy IT® uomm 03 0z fpuTM MN 93BISpOU fSPNOTY PaIalleds {Auuns fw §'g yidep 1yod0§ cxojem uadg  SNOILIANOD

1dd 0191 03 0gel :IWIL Z86T Isnony gz *dLvd

dNOod ENoD  GHLIS




y38us] UT WO G 03 Q[ 3INOIL 00Ig BUTYIIED UBWISYSTF PIAIISqO [AIp SIBTUT 1330 ‘3urmoly A1adeq 30TuTl

‘N ¢sdurads woxy mofy Laeap ‘SAUVIWIY

06 WN VN VN VN 971 0 0z” L8 St PRt 0 130 2NN § 1t 08 8°1 S 9°0Z SL°S LA1100
o0°S VN VN VN VN 970 0’ £g” 20T S¥ £l 1 9y si 11 08 §°C S 92z 09°S ONIYdS "4°S
0579 W VN VN VW T°I 0 (I 09 8v vl 1 [ § i1 8 9°1 0t 8°vZ 08°S JHAINT °N
03’V VN VN VN VN £°0 z0° L0° (AT 44 £l 0 SL 6 8 Z8 91 S9 AR Y4 08°9  ONIUdS "N
o,0°8 %00r 80T 870 VN ¥°C 0 44 S8 1Ig el 1 iy €I o1 4 0°2 S v 0z 0L°S w9
oS8 %L6 y'ot 970 VN V'C 10" Lz 6L  S¢ A I A2 ! 0t 072 0°¢ S v°0Z 0L°s u ¢
06 %86 g0t S0 VN I°C 0 0z” gL vE R | I i €I 6 L 0°¢ S €702 0L S L]
............... N TR 7 T L ER R R oV AL
% 1VS% 1e3031 (€101 aNod Hd
dW3l No Noo Jla D001 D0d CE | w vow moz [te) "iN  eN A 3 €D F:_ ATV ds v VLVU
rdwey ate 3,61 03 8T f00pI I93Fe UTBI ‘purm MS Suoals {Lpnofd 03 ALuuns w9 yaidep TYo29s ¢ Iajum uadg :SNOI.LIANOD
Isd ogPl 03 STTT -dWIL 0861 AVW [T :d1vd
aNOd LSVi LIS
. -s8e103s Suranp peleutweiuod afdwes w [ {"OSTP TYdI9s Jodioy [Ledop 03 JurIIEIS 3snl yoed mous
paysiaiem (puod JO pus °N 3B HO[J PUB[IBAC JO 3DUSPTAd ImOUS W [ Y3IeaU3] sdutrads 931BO0[ 30U P[NOD $$ISTUT UT 13iem JUTMOLF ON SAYVAHY
a1 N VN VN VN VN vo- ¥4 €L e £l 1 vy 21 01 LL 0°¢ 01 L°0C 0L°S LALLNO
oSV %18 S°6 VN VN VN 0 ST” S8 Ov | ¥4 1 oy 6 L Z8 0z ST 97¢C 0L°§ w o/
oSV %e8 8°6 VN VN VN AN ¥ 18 ¢ 91 I 0s vl 01 8 2z ST 9722 59°§ uw p
ol’V %68 9°01 VN VN VN ard ary 09 ard ard ard  a/d ard dcd Sy 08 S §°Ll 0tr°§ u
............... [/BU —-mmmmmmemmmmmen et eeeaecaieaeeaseaens bRttt e WD QT
J, Lvss {e301 [®103 aNoD ud
war % fa oma oor s0a  e4 1w Yos fox 1o Mmoo cen w3 ® [l v dsavi VYA

rdwey ITE 3,2 ©3 ,8 SPUTM MS 93BISPOU {3SBOIIA0 AABSY {ApNOYd WD §9 03 (0§ SSIUYITYI DT fuazodq  :SNOILLIANOD

1Sd. 0221 03 S10T

FAWIL

0861 HOUVW 6T “dLvd
aNOd Lsvd  GHLIS



Ta10US JUOE SYOEX3 1B9q pue asooll [{Ip SUEIIIS

JeTUT f[BTIUBISQNS SMOTJ gutads ¢sooysmous uo JUTPUBIS A[TYM 3I0YS woxj w p oydues ool ‘so[dues IdleMm doop STL 03 ufyl ool @d[ SHNUVWIA
oHé ¥N YN VN VN ¢t 10° A% £8 1e L1 T €S 128 T L8 9°1 S 0°2¢ 08°S LATLN0
cm.m VN VN £°C VYN €0 10° 81" LL SS St T 4] ST 11 201 0°¢ S 6°¢C 0L°S ONIY¥dS "4°S
0V VN VN YN VN z°0 0 20 99 147 St T 18 0T 1 06 0°t S9 §°¢¢ 00°9 ONIYdS N
oH.ﬁ %101 0°¢tl 80 YN [AN £0° 91" 18 1¢ 91 4 99 el T L8 9°1 0t S 1z 08°S L]

............... 1/BU ~mmmmmmmmmmmmn R ¢ T CE R LR R VI
2, Lvs [e101  [E303 GNOD tid
soL % %a oma ool ooa e mv ‘os fon 1 Yo en  x BW ey [Hl w5 av SVLVd
sdusy 1tE 06S° f$9TIINTJ MOUS [PUTM N d3EI3pOU f1sed10A0 uayoxq ‘Auuns ALr3ied fud p 03 7 SSIUYITYZ 911 fuszodq  :SNOIL.LIANOD
1S9 00€T ©3 0£0T  :dWIL 0861 YAEWHAON 91  <H3dvd
aNOd LSvd  :ILIS
-IB3[D 1B3sAid 9q 03 sieadde 1s3em [3DBIINS 3B Sutpaey 3Inoxl jooig wd> QI Ausu ¢sdurads adeyIns I0 SIBTUL JUTMOTF ON  SNUVWII
om.mﬁ VN VN WN YN 0°1 0° 60° SL 0¢ ¢l 1 1S £l 11 Z8 0°I 0z L 61 00°9 L4'1LLOO
03761 %96 6°L S°0 VW 2°1 S0° 4% LL 0T £1 I 0§ ¢1 It Z8 8°0 0¢ 9761 01°9 u oz
ow.mﬂ %56 8L S°0 YN "1 10° L0° LL 0z 2% T 0S £1 11 Z8 870 0z L7611 0r-9 u y
oo.ON %96 6°L S°0 VN [An1 90" ot- 6L 61 £1 T 0S £t 11 z8 9°0 0z 9781 0Z°9 w S°0
............... /U —mmmmmme o I 7 LR R ey
Jo LSy (303 [e303 aNoD hd
war % %a  oma oor ooa a4 Tos fon o v e w3 w0 [ulowwods v VAVA
dua3 Ite 0,51 0% 02 <Sutyoeoxdde wrols utel {Juoils ol SUTSBAIOUT puTm MS {Apno[d o3 3urdueyd ‘fuuns ‘w g-z yidep Ty299S ¢ Iojum uadQ  :SNOLLIGNO)
CHWILL 08611 YddWdLdas 9  :divd
aNOd Lsvd  ‘dlLIS




*sadpe SuoTe pemeyl A[reriied ‘pafedsp eo1 puod (Zutrddoxp Ing Y31y smolF weoxis :Juripsw yoed mous poysxajey SAUVWIY

ow.ﬁ VN VN VN VN (AN} 0 (28 6L SS 91 0 [44 €l 01 0L (A S> 0°1¢ 0s°S LA'TLAO
oV’0 W VN VN VN 9'I 10° 98" otr  ¢9 L1 | 8z ¢I or1 SS ot 0 v 9z 00°9 LITINI
TVAINLD
P VN VN YN VN 0 0 ST* L8 6V 91 0 14 91 1t 08 0°2Z S [ANA4 0L°S ONIYdS "d°S
PURR A 144 9°8 9°¢ VN 90 €0° 9z-° SL 6y A 1 1S v Al LL S°C 0t 8°2¢ 09°§ u /
oo.v %L 9°8 9°¢ YN 8°0 0 €T LL 8y 91 [4 0S v Zt LL S°C o1 Vet 09°S w g
PR 372 8°8 S'¢ ¥N L70 Z20” 8¢ L 0S 9t T 0S ¢€T [A¢ LL (A8 ot 1°¢2Z 0s°S u ¢
of'0 %SL 8°6 N4 YN 6°0 0 Ie” €L 8S 14! 4 6% 45 11 59 0°9S 5> €712 0g°s w i
............... [/BU = mmmmmmdmmmmmmmmeetetesesecesesesissasiees [Uhgpieseeseeesetiet et esiis ) /G0
9 1VS% 183103 ([EB1021 (NOD ud
diW3l NO Noo JIa 201 204 2 184 vom moz 10 vxz BN A 3 e) m+:~ ATV dg v BAR(Y
*dwsl xTR 2,8 03 1 fUTBL/393[S (PUIM MN Buolls {3sed1sA0 Aaeay ‘Apno(d ‘w § 2z yidep TYDI09S WD G¢ SSOUNDTYI 91T fULZOX{ :SNOI.LIUNOD
Lsd 00pT 03 STIT :3WIL 1861 TNV & :ipvd
aNOd 1SVd  :qLIS
*sI193uty uo 331q 31soiy yo yonol e pey {Lip sBurads pue siaefur fdesp wd T 01 (I yoed Mous  SNYVWIY
oS0 WN VN VN VN 6°0 £0° 0z* S8 8y v r4 85 ST €T Z6 AN 0z vz S8°§ LITLNO
o'V %19 €L 0°¢g VN 6°0 20’ 8I” 8  6¢ At 4 ¥s I ¢l L8 0z or1 Lzt 0L:s u Z
0T %99 6L S°C VN 60 £0 0z’ 8 oF 4" 4 s vt 4 Z8 0°¢ St 6°¢C 0L°S ur g
o8°E %WL 6°'8 2°C VN 80 0 ST” 8 6¢ vi 4 s ¢l A LL 0z ST v-ze 0L’s uw g
ol'T %IL 6°8 ¢£°C VN 80 £0° 1z° 8 If ST 4 vs 91 z1 Z8 2z St (A4 59°§ L
............... [/BU = ommmdmmootrreteeeeesesilasaeeiiieen [bgpeees sttt e ettt gy e
J, 1vss [e303 (2303 aNod nd
wmaL %  %a d1@ JoL  2d0a a4 v fos fox 0 "mno oex o x  8W e [ul oy ds av SVAVA

‘dwsy x1E 3,51~ 03 5- fputm MN Juoxls f{xea(o {Auuns fw ; yjdep TYOo9§ ‘WD (f SSOUNITYF 90T LUDZOX SSNOTLIUNOD
LS9 0TST 03 SITT :4gWIL [861 AYVONVE O£ :dLvd
aNOd Lsvd  :dLIS



"30BFINS 3B YOIBY 3D9SUT U0 FUIPISF 3Inox] jooxq :3uimory Aroieq sduraids pue SISTUT Iayjo $molF Terjuelsqns pey Sutads -iy'S A[ug  SNYVWIY
oS°ST W VN ¥N VN T°T 0 61" L8 0¥ €1 I 8y €1 1 08 €1 S 612 06°5 LALLNO
o8y ¥N VN VN YN £°0 £0° ze” SL 9 VI 1 s s1 11 z8 91 o1 vz 08°S ONIYdS "d°S
o7’ WN YN VN VN .70 0 L0° 6L &¥ 4 I I 6 01 L8 €1 S¢ 'S 06°S LEINL °N
oL ST %0TT vor  IT°T  Z°1 0°1 £0° e L8 ¥ €1 1 0s €1 It z8 v ot 922 587§ w o/

ol P %ZIT S°0T  0'T VN 01 10° 81" (8 0¥ vi i 6y €1 14} z8 €1 01 9°z2 06°S w g
QY PL %ETT 9°0l 6°0 VN 0T £0° 0z" S8 1I¥ 4! I 6v €I 1L 8 €1 ST (44 06°S u ¢
ol ST %£T1 €01 970 VN 0°1 0 91" €8 0§ £1 1 6v €1 it z8 €1 ST 6712 06°S L
............... [JBU mmmm o mmmmmeeeeeseeseeassssessiiseios [hage Ceeeeeeesos waggn
2, lvsy {el01 [e303 (NOD ud
adl % %a  or1@ o0L Joa 94 w o fos fov o fuyoew a0 Bw e (Wl owv ds v SVLVA
*duey xte 3,81 ©3 ZI fputM MS 3IYITIS f31seOIon0 uayoiq {Apnord ‘fw §-/ yadep ryd2ag ¢ Ioiem uadg :SNOILIANOD
1S3 00L1 03 00ZT :3WIL 1861 Lsnonv o¢  *dLva
aNod Lsvd  fALIS
*8utads 10 387uT Iayjo Aue ueyl Ixajesld A[[ETIUEISQNS SBM mo73 Futads -g-S (poysaolem UT IS MOUS }JO SIYDIBd :SNUVWIY
67 YN WN VN VN 570 z0- SZ* $L 2§ vl I 8y <1 Z1 0L £ 1 01 L1z 06°S L41100
67 WN WN WN YN Z°0 o} 7 €L 9§ vl 1 8y  SI 4 08 0°2 01 vse 0L°S ONIYWdS "d°S
o6°s W VN ¥N ¥WN  9°0 £0° ¢ LL 0§ ! I 9 6 141 L8 0°S Y4 979z 0§°§ LIINI °N
o6 %L6 L1t 0'1 VN S0 0 XA €L TS vl 1 Ly €1 Z1 L 91 ot v 1z 08°§ w
o6°E %96 9°'Il  0°1 VN 70 0" 92" LTS vl I 8y ¥l A L 81 01 (A ¥4 §4°S w g
5’8 %6 LIT 0°1 VN S0 0 1 €L 1§ vl 0 8y €1 Zt oL 0°¢ o1 ST 1z LS w g
6% %L6 9°1I 0°I VN 670 £0° Lz LTS €1 0 sy 1 I L Sz 01 AR/ 09°5 w [
............... /U <—mcmmmemeema - R R R R R S TRPRPRRRS oo waygn
2, lvssy [B203 [E301 GNOD id
adr o %oa 210 D01 204 CE| v os  fon [$0] HN BN A 3N e [ H] AV ds 4Vl AN
~dwey Ite 3,91 ©3 01 ‘putm M 93exspow (Apnold A13red fw g-z yzdsp tyoadag ¢ xojum uadp ISNOTLIANOG)
TAWIL 1861 TI¥dV 9¢ :divd
aNOd Lsvd  ALIS




0041 3B WIOISIBPUNY] JUSTOTA [YSTF OU Iy3ned ‘juosaid usWIBYSTI z ‘MO[F Teriueisqns pey Sutids '3'S paysiojes UT MOUS jO SayYd1ej :SNYVWII
0l 2T VWN VN VN 670 L0 0 6C° 18 ¥s £l 4 Sb 14t 11 L 0°2z 0z [aa4 0L°§S LATLAO
om.n VN VN YN 670 8°0 £0° 91" 18 0sS 91 [4 69 11 0t 58 /28" S¢ §'e S8°S LAINI °N
om.v VN VYN YN £°0 ¢'0 0 £z’ 6L 6v £T 4 Sy ST ot LL 9'T (1% vree 08°S Uz:r._w.m

ol'8 %601 LTt 1 6°0 6°0 £0° 9¢” £8 9 128 14 SP £t 49 0L S'C 0z 172z 099 u /
oV'8 %801 9°'IT 60 80 8°0 0 Lg” 98  SS £1 z v ¢l 83 L S°Z 0z 1°22 09°§ u g
om.m %011 S°II 6°0 6°0 8'0 £€0° 9¢" S8 2] €T 1 127 £1 11 LL (A4 0z | 44 §9°S wog
oo.Nﬂ %011 6°0T 9°0 6°0 L70 0 1e” S8 PE) el [4 147 ¢ 11 SL 0°2 0¢ 8°7Z 0L°S W
............... T/3U —cm e C/bartrrees ettt gy e
3, Llvsy [e3031 [B301 aNoD nd
#al 0 %a o oo %04 ed v fos fon 1 mx o ew x 8 e [ aw 45 avi FVIVa
-dwsy x1E uomm 03 OON fjusuUTUWYT UTBL {PUTM MS 93BIapow (Lpnoyd 03 ‘Luuns Ar3sed ‘w gy yadsp 1yoodsg ¢ xajem uadg :SNOILIUNOD
1S3 00LT 03 Ogvl  :3WIL ¢861 AVW 61  :dLvu
(aINOd 1svd  :glIs
304 ‘3[5W MOUS SNOTAQO OU ‘MOUS PuE 231 Ispun s3afut 1o sFuraids Furmo[F 93eD0[ Jou prnod ‘desp W z 03 [ youd Mous paysILILM : SAHVWIY
oo.o VYN YN VN S°0 Vo £0° £T° L8 4 LT 4 4] 4 1 z6 9°'1 0S 1°SC 08°9 1411n0
oo.v %Sy A 9y S°0 v'o 0 0z* LL oy 91 1% SS St €1 Z8 8'1 0L £°5C SL°S w /
om.v %SV [ [AN% S°0 S0 £0° ST* 6L oy 91 14 vS SI £T Z8 0°¢ 0L 8 pZ 0L°S W g
om.v %¢S z°9 8°¢ 9°0 S°0 z0° vee £8 127 91 [4 £S ST £1 6 81 09 £°9C SL°S w g
oo.ﬂ %S9 S'8 £'e 0'1 8°0 i ST’ 001 6S 91 € 2] 91 €1 Z6 9°¢ oy 8792 Sv'S w T
............... T — R R B Y R R PR PP e g

9, Lvsy {303 [®303 anNod id

awar % %a o1 oL doa ay w o fos fov m fuvoew xS e (M xv ds v VIVG
rdwey ate Uom ‘puta gS IYIr(s fxesa(d {Auuns ‘w §-g yidap TYooeg fwd (I[ SSOWYDTY} 92T fuazoI, :SNOILIGNOD

1S4 00CT 03 SV60 :3NIL Z86T "TIUdV 6  dLVU

aNOd Lsvd  :dLIS



‘pus "N 3® [9Aeid utr Sutumeds 3nox] yooxg Aue

w {L1p s3utads

9dejIns [Te ‘Is3em ZuTMOTF 3ISITF JO 23Ts 3B puod puokeq w pOg 3IS[Ul ‘ue) pafdues fw §-Q umop [oAd] .[ood puod fSUOTITPULD IY3noaq :SAYVWIY
o9 VN VN VN  v°0 ¢£°0 L0° I 6L ZI ¢€1 ! vs IT 6 L9 8°0 0§ L61 01°9 L4100
PN VN VN VW ¢'1 ¢°1 20° 89" £Zl  sg 81 0 6¢ 1 6 SS 6°8 0t 8 vz 40°S LATINI
TVILNID
ol’9 %86 I'IT ¢£°0 't 670 60" 90" LL LT £1 | rs 11 6 ZL 9°0 S¢ 1761 0z°9 u oz
00’9 %86 rir v'o 1T 670 ot- 90" L Ll ¢1 0 vs 11 6 59 S0 S¢ 6° 81 0£°9 w g
09 %86 Urie v'0 1°L 670 80" L0° S LT £l I vs 11 0T $9 90 Se 6°81 42°9 g
0’9 %86 Uit v'0 I'U 670 S0° L0° 6L 91 €T 1 ¥s I 6 59 9°0 S& 9781 uz-9 w o
............... 0 R 0T CR R R PR PR ey
J, Lvsy [eiol ([el03 (aNOD nd
dWdl No Noa JI@ J0L D0d ad v vom moz 1 vzz BN A N L] H+=_ ATV ds 4Vl AR
~dway ate 0,5 03 ,S- ‘PUIM MS y31ys fxes[d {Auuns fw ; yidep Tyddeg fuszoay sadpe ¢ Jaiem uadg  :SNOLLIANOD
1d3 00¥1 03 Sv60 :FAWIL 2861 ¥340lD0 Lz :dlvd
aNOd 1svd  -dlLIS
-8uoy wd §T noqe 3sow ‘xa3em MOTTeYs ur Surpssj 3noxl fuew (Lip s8utids sdoejIns pue swesils 39TUT [[€ $SUOTILPUOD yInoiq TSNUVATY
oV LT VN VN W ¢'1T 21 £0° 60" LL vz 11 0 ¥S 01 (1) ST 9°0 S L6l 0¢°9 137100
of 9T %86 L8 v0o ¢1 1 60° €T SL S¢ I T vs o1 6 9 9°0 S¢ L6l §2°9 u /
of 9T %86 L'8 v'0 €1 1 £0° S0° 6L ST |41 1 vS 0t 6 S9 9°0 SZ L6l 5279 ug
02791 %86 9'8 v'0 1 1 L0° L0° 6L SC 11 I rs 11 6 S9 9°0 Sz 9702 42°9 e
PLONFA S 72 s'8 v¢'0 T1T I £0° S0° 18 vz 1t I vs 01 6 99 9'0 £14 8761 0z°9 o
............... 1/BU mmme oo R TR B Y B R R PR R Ryt
3, Lvss Te301  fe303 anNod 1d
aar %o %oa JIC D0l 2J0d CE| v Yos o 16T T VI 3w e [ H] A1V dg vl vivd
cdwey xt1E 2,52 03 02 ‘PUTM MN S3BIOpOW {SPNOYD palajleds fLuuns fw '/ yidep Tysoes ¢ xajum usdg ISNOLLIANOD
Ld3d 0091 03 0g€T  :INWIL 86T LSNOAV 97  :dLvd
AUNOd Lsvd :iLIS




JOUI I9TUT UT BUTYSTF AIIFO0

Yo T

ATeAT3eTa81 BuTMOTly [113s swealls [Ie fwd (QZ 03 G ‘InOLL Yooig § 3Iy3ned {palslleys a[330q DIQ ‘PaYSIalem Ul 1JB[ MOUS JO $19)Y204 SNUVIWIY
NORS! VN VN VN VN 0°8 vo* 80" 121 0 68 4 £¢ 01 14 L0T 0y 01 6712 ov°s LITLNO
oSt VN VN YN VN 9°8 90" It SZ1 0 4 4 1 $% 6 61 001 9°¢ s> 6712 SP°S LATINI
079 k17 9°8 ST VN ¢£°6 £0° or- L1T 0 |24 £ %% 6 1z [40)8 9°¢ ST 0°2¢ SPS w g
008 %56 9°01 L0 YN 8°8 80" 9T" SIT T ve ¢ pe Zt 12 L6 0'v o1 a4 ov's w ¢
05’6 %£6 2701 al VN S°8 20" €T’ LTt 1 vZ z 9¢ ot (44 01 0°Ss 01 8°1¢ 0£°S w g0
lllllllllllllll H\ME o e e e e “ e s e s e s eame e arse e aeaneae M\UOZ....-.................. EU\WS
o) LVS% 18303 [E303 aNod nd
o)
awdl % fa o1a 2oL ooa a4 v fos fon o Tanoen  x BW e [Hl v ds v VLVA
cdusy aite 0,51 03 €1 ‘N 03 But3ueyd purm MS YIS ‘Auuns o3 Apno(d ‘w ¢ yidep Tyooes ¢ Iojum uady :SNOILLIUNOD
Lad 00zT 03 0060 ‘:FMIL 086T AVR 8 :divd
ANOd HVIN LIS
‘pode[dstu elep -dwsl {MOUS ISPUN 93BOOT 01 I[NITIITP ‘pPuUNOG-91T WESIIS IS[UT ‘WD S/ 03 0 yiydop mMous  :SAYVWAY
a1 YN YN VN VN YN IS8 81" 9PI 9 0¢ Z 147 9 9¢ Lpl 9°1 0¢ 9°0¢ 08°S LATLNO
a1 YN VYN YN YN VN vo- 2% el L 8T 4 (474 S £z Syl 6°0 09 0°I1¢ 50°9 LIINT
oS’V %St £y VN YN VN A% 91" Ivl T 0¢ 4 187 L 9z Set (A 0Z §°82 0s§°S w g
0 %97 L*S ¥N YN VN 60° It 12748 T 0g 4 14 8 Lz Sel 8°C SC §°82 §94°S w g
PN %08 9°9 VN YN VN A% A% SeT T 8¢ Z £S 6 123 Syl §°Z 0L 8°6¢C 09°§ w I
lllllllllllllll M\ME e e e ———— @ s 8 m e e s e m e s e e s eanae s M\U@J-...-.....-.~.-.o-.-. EU\WJ
Uo 1VS% 18303 [®Bl01 3aNQD nd
it % %ea o1@ 2oL ooa ay v Yos fon 2 Yuwoew o x 8W e [ v ds v VAVG

~duey 1te 0,0T- 03 9- fputm gN Buoils

{Spnoyd peisajjeds

<dRIL

0861

(INOd HVIX

‘Luuns fw ¢ yjdep IYO29S fwO §§ SSOUMDIYI OOT fuUdZOIy ISNOILIAUNOD
LSd 00ST 03 0¢11

HOYVW 21 :3lvd

+4LIS



‘y31y Areariefox SMO[7 weails [aoued y3iTm Isjem desp o3 921 y3noayy 3Ino [auueyd Paysews 110402 mous oy SSNUVIIY
oo.ﬁ VN YN ¥N VN v°6 90° S0 9v1 S 8¢ £ £y 0t Lz [49¢ 8°1 0l 0°82 SL°S LA'TLLNO
o670 VN VN VN ¥N 0°6 48 vo- Zst % 1e 4 6V L 0g¢ ovi (A4 028 976 §9°9 LAINT
o860 %26 §°Zt 970 VN £°6 1z: £2° 9v1 S Lz [4 1% ot Lz el 91 01 §°LZ 08°S w g
oo.o %16 §°ZI 9°0 VN "8 4% L0 1420 S LT |4 vy (421 Lz SPI 0°¢ or 2782 0L°§ wog
Om.o %26 L°Z1 S'0 VN S°8 60" 90" ovI b Lz € Sv zI og¢ 0Sst [N 01 0°8Z §9°§ w s
............... T8 et et iiieeeceeieeaaa [/basssn-nne Sreeeee waggr
9, Llvss 18103 [B303 aNod nd
waL o %oq 21 20l  Do0q a4 v os  fon B " oen 3 ey | JHl AV ds 4v1 viva
‘dwey ite 2,9 ‘puta N y8T[s ‘aeod ‘Auuns ‘m S'¢ Yyadep 1yovag ‘fwd ¢ o3 I SSauydTyl 921 fuszoay SSNOILIANOD
LSd 0€€T 03 0¢go1 SHRIL 08GT YHIWIAON ST  :dLvg
UNOd HVIX  :HLIS
"SMOT¥ WesIls Mol ‘Ieumns Axp f19aat Burads MOT9q wWd GT 03 o[ rood puog  :SNUVWIY
05702 YN VN YN VN 8'9 ot- S0° £t 4 81 4 vy 6 9z [4%+ 0°1 0z £z 00°9 LALLNO
o0°sT VN VN YN YN L el ' £eT [4 91 I 99 11 1% ovI 6°0 09 £°6¢ 50°9 LT'INT
oo.N_” %0T> 8°0 £°S WN 1°L 8" 1% 201 1 Lz L LE eI 9z L91 91 0or S76¢C 08°9 uw g
o07LT %8S £€°S ST VN 9'9 €r” (40 801 T 12 ¢ 134 6 9z L01 9°1 oy §°¢C 08-S u ¢
oS 12 %88 £°L 6°0 YN 19 or” LO” 611 4 0¢ 4 (474 6 9¢ (491 9°0 0¢ §°¢C 52°9 uw g0
||||||||||||||| T/8W ~mmmmmeem e B AT ] ) DR, Treeteeeres wsgen
3, Lvsy 18303  [®303 aNOD Hd
aar %o %oa o1 oor soa ey 1w Yos ' 10 v e x84 e [ul v ds gvr SVIVY
‘dwey aye 2,81 ‘urex Jysrr ‘puim g IY3TIs f3sedrsno Aaeoy ‘Apnors fu ¢ yadep Tyooes ¢ Iojem uadp :SNOILIANOD
La2 009T 03 0¢pT :aWIL O8GT YI9WALJAS § :3Lva
ANOd HVIX :dLIS




‘uotuwr{rds ur uoyyuerdooz
SnOI3UNU IpaysIsIBM UL 1J3] MOUS SMOTAQGO OU [suled 3usd9x 03 anp dn SMOTy uwearls Jutysty aydosd [1e ‘siojow Yatm z ‘puod uo sjwoq y SSNUVIDY

oV’ 9 ¥N VN VN VN 09 or- 0T 621 z vz 1 €€ b 0Z 001 0°¢ ST 81z 0L°s LHLOO
N YN WN W¥N W T2 S0° L0° zvl 0 24 I L v 0z oot Sz S> 922 09°§ LAINI
oS %8 V0T 80 VN /S otr” 60" 621 1 24 s ve 7 61  SOT 0°¢ ST 81z 0.°§ w g
oL’S %06 6'0L (0 VN  £°§ S0° YA 1 vz T Zs S 61 00T 0°2 o1 'zt 0L°S wog
o790 %6 6°0T (0 YN 7§ or- 90" ¢zZI z ve I €€ v Iz 001 0°2 or 9712 0L°S L
............... 2 1/bort- - - S uggen
J, Lvsg 183031 [®l03 (NOD nd
L %o %oa 210 J0L 2oda a4 ¥ Yos  fon D "N ey b 3 e [ HI ATV dg qv TVIVQ

‘dusy ate 3,8 ‘utex ydry PuUTM N 3ydtrs ‘43303 fApnoro ‘um £ yadep tyooag ¢ rojem uadp ISNOLLIANOD
CdRIL 86T TIMdV SZ :3Lvq
QaNOd HVIY LIS

. o3ex01s Juranp PeIBUTURIUOD S[dues w ¢ {YIuow snotas.d ay3 dutranp
iep 38713n0 puod pue jefur e SMmO0TF Y31y A1sweilxs jzo 9OU3PTAS (BUTSTI swearls ‘dwusy wiem 031 anp Jurijaw Zurodrepun sem Aoed mous oYV

I YN VN VN VN 8y SO° L0” szt S 8z 1 qg 9 Z¢ SOt S'¢ 01 v'ee 09°§ L4700
0T VN VN VN VN  0°S§ 01" 80" LZT S 82 14 SE 9 Iz sor [ ST 0°'gg S9°S LATINT
PUAR 11 8'v 9°¢ VN 679 0z vo- Sel v 5% 4 SE L €2 0L1 S'Z oy £°L2 09°§ g
03T %69 6°8 I"c VN §°9 80" SO° €2l dary ard ard  ard acy arcy 901 o'y S [ ¥4 or-g u g
ol %9¢ 0 ot L1 ¥WN Z°¢ o (e 611 S $9 [4 0¢ 9 0z o001 0y S [ (028 u ot
............... T/8W = mmoemeee B Tt un g
3, Lvss [e101  [e30% anNod hd
aar o %oq dla 2oL Dog a4 v Yos  fon D "N oen W ey | LI ATV dg uv Viva
cdwsy 1te 3,ST 03 00T ‘puta Jydrrs ‘IBa[d {Auuns ‘u v Yidep 1yooeg fwd OF SS3WYdTY] 821 fuazoxy ‘SNOILIANOD
1S3 0¢€T 03 ggo1 CHWIL L1861 HDUVW 8Z Sdavd

AaNOd HVIN “4LIS



"P93BOD 9071 isnf ..vopuow.«m:: pPayool yoed mous f{sajex MOTF TBWIOU 073 I2Bq MOU ‘sweoX)s Ut smoly ydty pojesio PEll SuTeI juadaey SSNYVINIDY
60 VN VN VN ZT°S 6t 80" S0° ST ¢, LI [4 og £ LI 06 8°¢ ST 9-z¢ 5§°§ LA'LLNO
Ot VN VN VN 'S Ly 0t- S0° T4 S 91 4 0¢ £ 91 06 02z ST 6°0¢ 0L°S LTINI
o2V gl ST 6 ¥'9 09 0¢- vo* [491 I ST 9 (17 9 1z L6 S°C 0S v vz 09°9 g
o6’ %TL 0°6 €7 0°'s 8w 9z S0° zr 9 1z v S€ S 61 Z6 0y ST 6'zC ov-s u ¢
ol’0  %z6 L°Z1  8'0 I'e o0'¢ L0° 4 S8 6% i1 L v I L 24 0°¢9 0 [°8¢ 0g°y ue [
............... 0 B e e e, I/bare s e wa /g
3, lvsy 1303 [e303 GN0D Hd
#ar ‘o Toa o sor 00 ey v Yog N Y ey By e LH xw ds gvy FVLVA
‘dwsy 1tE J52 ‘putm MN Suoaiys faBord {ALuuns fuw S°C yadap tyodeg ‘ud 06 sssw{d1Yy3 so1 ‘uazouxy SNOTLIANOD
LS9 Sv9T 03 Q0bT :dAWIL C86T ‘TIMdY ¢ :3Lvg
UNOd HVIN :3LIS
) “dwems 3aTut ur Sutpesm ssoou £ W g¢ 03 gz .
paansesw 3nolil suo ‘Inox] yooag uszop-jyiey 3urydied PoAIasqo uewiaysty fuo 0Z 031 01 dn' [aas7 [ood puod f311ng8a dutoq wep Iaaeag  :SNYVWIY
of 61  WN VN VN VN Izt £Z" £0° Sit I 0z £ 4% 4 Iz Lot 02 0z 120 ¥4 0L°§ LATLNO
o0°ST  WN VN VN VN 8°¢L 4% vo* 402 £ 0z I 144 4 ¢ SIt 9°0 0s °ze 0z°9 LAINI
02 0T %01> 80 ¥'S €01 z'6 6L° P set I ve 1 S¢ 6 £ S61 £°1 00Tl 0°62 06°§ u g
o8Pl %0Z 6°1 g VN Z°11 1279 or- Iz1 I ve £ £g £ T LIt 0"y 0t L°zz ov-s g
o 81 %06 '8 60 VN §°Z1 81" £0° 484 0 82 € £€ 4 Iz L11 0°¢ ot 9°0z 0L°§ o
............... /83U = I/bare e-eeiiiiii,, ws /g
3, Llvsyg 12303 [eE3l03 aNOD Hd
i %0 %a o soL s ay v o Yos fon o Tuy ey oy gy B [ Hl N ds gyq SVIVa
‘dwsy ate J,5¢ 03 002 ‘PUTM S ajeISpOU {Spnotro peaazjess ¢ Lfuuns ‘w z yiydep 1yooasg ¢ 193em uadg  ISNOILIANOD
Isd 0€9T 03 0£TT  :3WIL I861 Lsnoav 6z :3.vd
©aNod WVIN GaLls




*S193uny £q psmorioy ‘puod 3sed uex s3op 1eaq jo youd {19431 tood ySty 3rxo0ddns o3 SONUTIUOD YIOM I9ABS] SSMO[J WBOI3S MO[ asyjesm Aaq CSNYUVIIY
o7 Ll VN YN VN 9°6 §°8 4% 90" £L 0 LT 4 LE £ 61 08 370 Sg LLl 0z°9 LATLNO
o872l VN VN VW £°L 9’9 60" 0- S9 S 91 1 £9 . L £Z S0T [ 08 S22 §9°9 LAINT
08’8 01> S0 L°S ¢£°01 S'L 8°Z i0° 6L 62 S¢ 91 £ 8 61 LIt 90 001 v v 0Z°9 ug
ol P %19 6°S vl Z°6 '8 1¢” €0- SL 0 L1 4 9¢ £ 81 08 670 Sg 181 S0°9 w g
ol"Ll %88 6°L 6°0 Z'01 S°6 81" 60° £L 0 LT I 8¢ € LT SL S0 og¢ 9" LT 0£°9 wr

............... T/BU = oo . B R R 7 Y LR R R TP PI © wd/gA
d,  Lvss 1e103  [ejo3 aNOD ud
aar o Soa 214  20L 2o0d a4 v os  fon © "anoen 3 ey LHI XY ds av1 VLvd
‘dusy ate 2,0z 03 oSt ‘PUtM 5 Y31y f3sedasno Areay ‘Apnoid fu ¢ Y3idap 1ysd9g ¢ 1ojmm uadg  :SNOLLIGNOD
1dd 00£T ©3 SpOoT  :dAWIL ¢861 UIEWIL4AAS I :d4Lvd
AUNOd HVIX  :3LIS
*3uty3jou upmsmu usursysty z {e9oeyans uo Juryserds IoABaq ‘wep 38[3n0 PTINQax o3 snurtjuod SJIaAeaq wd Gz jnoqe dn [3A9[ [ood puoq :SNYVWHY
ottt VN VN YN 09 €S [ 60" v6 4 vi I ST £ L1 L Sz St voLt 09°g L1100
ol’0I YN VN VN 6°S 2] £0° 90° 80T 4 21 I 49 £ 61 08 9°'1 0z L°81 08°s LATINI
PR %6V 6°S [ £'9 6°9 ST’ 80° 96 £ LT b Lz £ LT LL sz SE L°81 09§ wg
ol’S %69 '8 9'1 6°S v's or- S0 6 [4 9t 4 £z 4 91 L "¢ ST 9°LT 0s°Ss u g
ol 0T %v8 0°6 1 S €S €T 80" 96 4 2% T ST £ 8T LL $°Z 0¢ [ANA) 09°9 wT
............... [/8W —ceomcmeee L B R R 0771 E wo/gn
Iy, Lv¥Ss Ie303  [e303 anNod nd
aar o %oa 010  DJ0L  Dog 34 v Yos  fon D "y ey 8 e [ H] ATV ds 4v1 VLvd
*dway ave J5ST 03 0T ‘pPutm g y31(s {Auuns A13xed fw 'z yadep T4O23g 1 aojem uedp :SNOILIUNOD
Lad 00z1 031 0060 CANWIL Z86T AVW £ :dliva

ANOJd HVIX :3LiS



"Poutels Ayjaep A1sa xsilem puod fpus N je duems o3ut dn yood puod

P3YOBq 397IN0 UO SWEP 19ABSq 9IBIOQR[S ‘MAU $SUOTITPUOD IYENoIp IBSU 9Yl BUTASTISL ‘SMOTJ WeOI3S Ted1dA3 pednpord suivl jusdey TSNYVHIY

9°0T 06 ve* 60" 96 1 € z v 01 £ L6 01 0z €12 00°9 131100
L0 z'01 vZ* or- 91 o 4% z 8¢ 11 Zz Lot 'z ST 9°22 S9°§ LAINI
v'ot voI1 s¢* 80" v6 1 0g Z v 01 T L6 €1 0z Pl 4 06°5 ww g
S°0T  S°01 Lg° 80" 96 1 0¢ 4 v o1 €2 Sso1 | 0z £712 06°S wg
201 L6 9¢* or” 96 z 1€ z v 01 £z so1 "1 0z L1z S6°S w T
............... T/BU ool bt ws /g
18303 [e303 aNoD nd
J0L  ooa a4 v Yos  *on D Yun e A 3p e [ H] XY dg gVl AN

*dusy ive 2,8 ‘PUtM MS YBTYS faes[d f{Auuns ‘u S'Z Yyadep 1yodes fusazoiy sa8ps Afuo ¢ aajum uadg *SNOILIANOD
*AWIL Z861 WHAWIAON pT :3lvd
(UNOd HVIX :HLIS




"X93em adeyans dn Jurartris ‘Suryserds sIaneaq ydty A[eaTiE[or swesils [I® Ipaysiajem ur 3ys[ mous JO saydieqd  :SNYVWIY
om.m~ VN YN S0 ¥N £°S S0~ L0" 80T [t L1 4 0z 6 4 0L 8°Z 021 1°61 §§°S 131100
S'6 ¥N VN 0 WN Ve V0 L0° ST [4 81 0 Lz 8 S¢ S8 0°¢C 01 6°1¢ 0L°S LATINI
O .
Adod °N
[ANAA VN ¥N €70 VN g°g L0 10~ STl T 0z I 6Z 6 Ve S8 8°¢ ot v'ze §S°S LAINI
o .

AY0d "M
om.ﬁa %201 6°01 vo ¥N L'y €0° 60" Vo1 0 0z 4 ST 8 1e L 0°¢ o1 88T 0L°S w gz
oo.mH %001 [AN0) 0 VN 0°9 £€0° ¢l vo1 0 0z 1 SZ 8 og SL Sz 0t 6781 09°9 w7

lllllllllllllll ﬂ\ME e e — e o ———— R B T ﬁ\ﬁvma'n-'.--n-v-.-.-.- EU\W:
3. LvSs [e301 (3102 aNoD nd
o}
#ai ‘o %a  ora doL coa o4 v os fon o Y oen x Sw e [ Moy ds gy VLG
‘dusy zte 2,81 o3 oll ‘urex o3ey f{dn Juipnoyd ‘wied f1es[d fAuuns ‘u ¢ Yyidap Tyd2ag ¢ 1ajem uadp :SNOILIGNOD
1S9 0091 03 0060 :3IWIL 0861 AVW £  :3pvq
ANOJ TTIH gOivad T3dLIS
) *93eI03S UT kum:wsmp:wu ardwes w g*7 ¢9[qEITEAR J0U OSTP 1Y2335 Isadard ue(d d13enbe Jursoduwosap
JO TInj wuinjiod Isjem f3Tsuexy uy u8x0Iq s81330q “pg f1ejem Juruunx ou ‘PI1OS uszZoLj 3a[3n0 $93Bp STY3 jJo se I93UIM 5SSAT-MOUS  :SAYVWIY
a1 VN VN VN VN VN £C° 90° [40)8 T 187 T Sy Vi 8¥ [241 9°1 S6 £°82 08°9 LATINI

AAOd N

a1 VN VN VN ¥N VYN [ LT ort T 1¥4 Z £ VI 6¢ Lyl S°C 0S [ $% 09°9 LAINIT

AYO4 "M
o8¢ a1 a1 ¥N VN VN 60" 80" Vi 0 8¢ 0 68 6 £y LT1 Z°¢ 0ST 9°9¢ 0§°s u gz
o8¢ a1 al VN VN VN S0° 81” 8ST dary 1€ ard  ard ard  ard szt 82 124 °8C 9478 wsy
oo.ﬁ a1 al ¥N ¥N YN 80~ (VA 091 T 82 T 1% 6 S¢ Lzl [4 0¢ 6°8¢C 08-S L]
||||||||||||||| M\ME e R L L ST PP H\vmwz....................... ws /gn

Jo  lvss [e301  [el03 aNod fd

adl ‘o %oa d1a doL  ooa 24 v fos fon o Yun oen x84 e (Hl v ds gyl SVAVG

~dusy ite Jpb- 03 ol ‘wred uayy ‘purm N 3uoils

{SPNoId paxsiieds fALuuns S2TYI WO g¢ aor fuazoay

1S3 0041 o3 00wt

SdWIL

0861 AYVIY

-SNOL.LIAGNOD
834 9T ‘31lvd

aNOd ‘ITIH g®ivdd  :4LIS




‘430q jyo uotidun( 3B SYI0F 3IS[U] M PUB N Patdues foxoys woiy w 7 paydues ‘Yyadep tyodas ou ferdues rojem deap ys1I 031 uryz ooj 93  ISNYVWIY
00°¢ VN VN VN VN 0°9 £T” (A 611 ¢ £Z £ 2% 0t S¢ L8 072 01 (AN A4 0L°S LALLNO
ol ¢ VN VN VN VN l°¢ 80" S0° oyt 14 | ¥4 0 £e 9 144 S6 0°¢ ot S've 0L°§ LHINT
ob’T %201 el g0 VN 8'¢ 60° S0° L1T 14 | ¥4 £ ve 6 S¢ L8 9°1 0ot 02z 08-S g9
||||||||||||||| M\ME e S et e et cee et s s A\Uw: EU\m:
J, lvss 121031  fe3ol (INOD Hd
anal o %oa Ji1a 2oL ood CE| v Yos  fon D "mnoen oy 83 e ] ATV dg v VLV
- dwey kﬂm,uom- 03 oH- ‘wred 03 Bursesidep SPUTM N ‘Iea[d !Auuns {YO1y3 W C 03 T 90T uazoxj :SNOILIANOD
LSg 00LT 03 0091 :gWIL 0861 YIGWIAON ST :31vd
ANOd TTIH @3AvdAd  :qLIS
) ‘SWEdI}S UT weoj
STuB3IO0 SROTAQO ‘AIp A{Ieau SI3TUT ‘popooly duems 3a[Ino fwd Sy o3 01 dn tsaay rood puod {sIaAeaq £q uo payIom 3utoq wep 3eying CSNUVHIRY
o078l VN VN VN VN T°8 9T 80" 901 I | ¥4 £ 143 S 0g S8 4 0t 0-ze 09°§ L3TLNO
U4 VN VN VN VN 0°§ 60" 80° L80  ¢IT L1 z 8¢ 61 LS Svi Ut 0z I°ce S6°S  LAINI
A40d N
0Lt VN VN VN VN 9°¢1 0s” S0° £8 9 129 9 9¢ LT 6% Ler vI SZ 8°¢C S8°'S  IAINI
ANiod M
o0'€Z %88 2L [ YN 6°F% 60" S0° vot T 0z £ 4% 8 £g Z8 9°1 S 6°0¢ 089 u gz
o9°CC %98 "L 670 VW IS or- £0° 86 T 81 € Ig 8 2% Z8 81 0z 8°0¢ SL°S w s
............... L/BU <o R Ry Y T wd /g1t
0y  Lvsy [e301 [e103 anod Hd
amar %o %oq dIa 2oL Doa a4 v Yos  fon L "unoen 3 e [,H] A dg uvl Vv
‘dwsy xye uomﬂ 03 omﬂ ‘wied fIea(d ‘Auuns ‘w ¢ yadsp 1yooeg ¢ uojem uadpg  :SNOILLIGNOD

Ld3 0011 o3

S180

~dWIL

0861 YH4WALJAS v :3Lvd

UNOd TTIH aiiviad C3LIs




'98BI03S UI PajBUTWEIUOD
§21330q sydues z fsiaaesaq £q 3[rngax Jutsq wep 31973IN0 [SMOTF TeWIOU 01 UMOP }OBq SWEBAIIS [TE {PoYsIalem UT 3F3] MOUS S[III] £I3A  SXYVWAY

oo.m ¥N VN ¥N ¥N L'g 1T €L’ 0Tl [4 (414 I 183 L S¢ Z8 S'C 0z 2702 09°9 LATLNO
on.o VN VN VN VN Ve i 60° £Z1 4 14 T 1¢ 9 S¢ 6 S°C (428 6°0¢ 09°§ LATINI
oo.v %87 0°9 v'e VN 9°¢ 60" €T STt dard ard  ard ard acy acy 06 [A8) ot Paa4 0S°S w gz
oo.v %0S Z'9 [ VN L'g 9T’ el P01 45 1z € 1¢ 9 ve S8 o v 174 §°0¢C ov:S w -
oo.m %8V 9 82 ¥N £°¢ 60" £ SL acy acd acy ary dary acy LS 0°S g L°S1 0g-°s w s
||||||||||||||| ﬁ\ME [ St e et s e e e ees st M\Uo: wa/gn
o, lvsy {e3ol [el01 anNod nHd
dW3l No Noo J1a 201 Joa 94 1v vom moz 12 v:z BN A 3 B) ~+:_ NV dg gVl SVLVU

-duey itE 2,01 03 oS ‘ured fxea[d fAuuns fw z yydep tyodag ‘wd S SSaWYITYY B0 ‘UdZOd4  SNOILIANOD
LST §20T ©3 $pL0  :anIL 861 HOAVW 92  :ypwy
UNOJd TTIH aIdvad gy

"ISJUTM-PIW UT WEP 13[3N0
UO YIOM 03 SNUTIUCD SISAESQ 'UMOIQ PSUTE3S 33T 9dejins puod $9d1 ur dn psydo[ Mou sweslls UT SMOTF Y3TY Pajeald suted AAvoy Judd0y :SYuvWll

S0 W VN W VN 079 vI© ozl IS 91 06 v £ Il Sy L6 8z 01 €4z  S§°S  LATLO
oI°0 VN VW VN VN ' 0" 60" £ST 02z lz s s§ 6 6v 001  §°z 01  8°9Z  09°S  LTINI
RATZEETY 0°  S§°S  WN L'p vz©  ZI' ozl 0 vz 8 s£ o0 w ot o0z §S 979z oL's wsz
L8°E  %0€ LS LY W Lt ST SU0 - 1zt 8 s 9 L ol Sy ST z'z oV vz §9°S  w gy
RADII T v 8t W z'v PI SR SRS L2 S L£ Tl 6v L0 0¥ 0z €67 o0ps w g
............... [/BM ~ommmmmmomoiiiis ettt b e
0,  Lvsy 1e101  [e3jo03 aNOD Hd
aar % %a  ora oL doa a4 v fos fon 1 Tun e N dn ey | ML ds v VAV

rdwey xte 358~ 03 [S- isdraaniy ITL ‘puim M IY3TTS {3ISeOIan0 uryl ‘Auuns ‘u §°Z yadep 1yodeg wd §§ SSAWYDTYI 931 ‘usazody ISNOLLIANOD
LS9 0€ST 03 0PZ1 :quIL [86T AdvAdddd 9  :qlvq
ANOd TTIH aIAVEd  :4LIS



TSUTL 3SITF J03 aToy doep w §'p patdues pue punoy

Y3ty 1113 1ood puod ‘sutryaioys Suole yimoisd d13enbe UT speayy[nd umoJd pESp [BISASS ‘ITes Juruuni swesiis [[e fSUOLITPUOD oM I SNUVIIY
08702 ¥N VN VN VN 9 i1 vo”" n: 0 21 I Lc 4 £Z SL [ S £°61 0S°s LITLNO
AT YN YN VN 09 LS A% 80° 621 [4 LT 4 6C £ 8Z 06 (A4 S [ ¥4 §59°9 LYTINI
oS LT %6 $'8 90 9 09 AN L0° |41 0 At 4 82 4 £z 08 8°Z S Vo6l SS°S w0y
ol 81 %6 L8 9°0 YN 97§ or- 80" LIT 0 At 4 L2 r4 £z LL Sz S £°61 09°§ WSz
o2 8T %86 8’8 9'0 VN LS or- 90 611 0 vI £ 8¢ 4 ve 08 82 S €761 §58°9 s
02761 %001 8'8 S0 VN 9°g L0 S0°  zZit 0 [4¢ £ 8¢ Zz £ 08 A 01 61 05§ wsQ
............... /B oo e g e e wa /g
3, Lvss 18303 [ei03 UNOD Hd
il o foa  o21a o0l 90a a4 v fos fon T "mn en 3w ey [n] ATV dsg 4v1 viLvd
“duel ate 0,5¢ 01 01 ‘wyed {Auuns A131ed o3 Auuns fw ¢ Yadap 1yodeg ¢ aojem uadg ISNOILIANOD
1agd 00ST 031 0080 :3WIL [861 LSOOV 6T  :3Lvd
(NOd 'TTIH a:AVHd  :3LIS
. 9381035 UT PIIBUTWERIUOD 3[330q odwes ‘wep 1aAeaq 3213IN0 £q WO G Inoqe paster [aaaj food puod
99BFINS UO 3Fuipesy Inoxl joolg fuoruwrirde ut uoljuerdooz snoiswnu {mo[ A[ATielod SMO[3 WeSIlS paYSISIEBM UL MOUS SNOTAQO ON :SYHVWHY
0579 VN VN VN VN L°g 90 48 498 0 81 0 8¢ 9 £g L [AN4 S 8°61 59°9S LAT1N0
o8¢ YN VN VN VN L'z ST L0" gel 1 0z 0 (4% S LS Z8 (A4 S 1°zz S9°§ LAINT
08’9 %S6 P 8 S A1 VN T°¢ 80" (U] S A | 0 81 0 8¢ 9 £e LL 8°T ot 0°0Z SL°§ wsz
ol’9 %6 'ttt vo VN  T°¢ S0° £U° 0TT a4y ard ary acd drd arcy LL Sz o1 6781 09°S w st
08’9 %56 €I €0 VN £°¢ AN £1° 901 0 81 0 0¢ 9 £¢ 08 0'v 01 S°6T ov-'s uso
............... 1/8U == e R 7 L SRR PR P PPy
2, . Llvsy 1e101 [®103 aNoD Hd
aaL o ‘o o1@ 2oL 20a a4 v Pos fon 1 Tmx en  y 3W e [ H] ATY ds 4Vl Viva
*dusy ave 2,21 03 8 ‘wred {3SBOI8AO0 UTYI fAuuns fu £ Yyidap 1yodag ¢ xsiem uadg ISNOLLIANOD
Ldd SOTT 03 SY80 :aWIL 1861 TIddV €2 :4dLvd
UNOJ FIIN Qadvad  :dLIs




“9%e3aIns uo JUTNBI USSS YSTIF ou ‘ssoesdoxd UT yodey Arydew ‘poysisizem ut pue puod 03 3xau 3391 ssyd3jud mous suwog

CSAUVWIY

o ¢ VN VN VN 8t g°¢ e ot- 06 £ 91 £ 44 S 82 s9 (A4 LY Lol §9°§ LATLNO
0’8 VN VN VN §°¢ ¢°¢ L0° 80" otr 9 It 4 (4 4 0g 0L 8°C St 2761 S§8°S LATINI
PR 1 4° 6°L £z 8% 9°¢ T’ L0° 06 ¢ LT v 44 S 8¢C L9 §°C 0g v 81 09°S u y
02 3lL 9'8 0z o0y 0'v LT” 80" 06 ) 91 14 44 S 8C 9 (A4 Sz £°81 S9°§ W gz
PN AR 172 06 81 0% ¢g°¢ £ L0~ Z6 v Ll v £Z S 0¢ 9 0°2 sz L7l 0L°§ u o
............... T/8W =mcmcceeeee e R TR BT Y LR P wd /g
0, Lvss [e303 [®l03 anod nd
i ‘o %oa o1 oo d0a  sx v Yos fox 10 Ymy ew oy 8y ® [H Ay ds gy TVAVA
‘dwey 1te uom~ 03 ooﬁ ‘wred {xes[d f{Luuns ‘u ¢ Yidop tyvdas ¢ 1oimm uadp CSNOLLIGNOD
149 00Z1 ©3 ST8) :dqWIL CB6T AVW T :dLva
(NOd TTIH a3Avdd  :3L]S
) *duems 3aTut utr 9901 puod jo Jurmeyiz suwos
Ipaurels aIsm SI8ylo aT1tym ‘xeard ardwes w ‘pIey ‘asuap Axea ¥oed mous {SMOTJ MOT 3B US8Z0XF31 MoU sueaIlS ‘ujed LArdoYy juaday CSXUVHIY
o570 VN VN VN 9°¢ g i 80" €Tzt 0z £ S¢ L LE S6 S°Z 0z  L'vz 09°§ LAT1L00
of’0 VN VN VN Z°'¢ 6°¢C 80° v0- SZL 61 91 0 0g S 6% 06 9°'1 (V) SEE S 74 08°s LAINI
oS'r  %01> 8°0 L9 1'9 9°g 0z- 60° L9 I [4% 0z  Lg g1 vy ¢zt 870 00Z €£°vg 01°9 u p
o'V %SC I'e €S 6v 9y 61" L0° L8 4 0g £l 9¢ 0T zv SET 01 0sT 6°0¢ 00°9 w gz
2’0 %19 S'8 61T ¢ 8'2z 91" 60" SIT g2 LT L SZ 14 0g L9 §°2 S v'pe 09°§ w oy
............... T R IR R R gy Y P wa/gn
Jp  LvSs [e1031 [e301 GNOD nd
dndlL . No Noo oI JoL  Doa q v qow moz 1 v:Z BN A LAY B) H+:_ ATV ds vl BARYY
‘dwsy 1te uom» 03 oﬁ- fsataaIn(y mous ‘putm MN Suoxls ¢3sesisno usxoxq ‘£pnofo fwd gz SSAOUYDTY} 92T fuazoxy :SNOILIUNOI
1S3 0€€T 03 0S0T :aWIL 2861 HDUVW £z  :dLvd
aNOd TTIH g3vid  -dLIS



*SUTBI 3JU8231 JO asnedaq Y31y L[oarjeial
smoly wealls fuoTuwrirde UT uO3jue[duoz snolswnu fiajem S[33TI AI9A pray spuod Foaraq 3oful wealisdn Ing ‘y3t1y [[T3Is [ona| Jood puoq :SNUVWIY

O£ VN VN VW Z'9 09 v 50" 6L 1 L1 z L2 9 4 0s ¢ 1 ST 141 06°S REYRISTY)
0 VN VN VN €S 1S 81" 80" 621 ¢ 4 z gg 6 ov S8 91 ST S'€2 08°S LTINL
oI'S %88 801 90 €S 0°S I 90" L8 1 LT z A L 62 29 8°0 Y4 £ LT 01°9 u
oSS %88 L°0T 9°0 79 . 1S ST £0° 06 0 L1 1 ¢ L og S9 01 Sz € L1 00°9 w gz
of'S %68 8°0T 9°0 S§'S 0°S I 0" 06 0 LT z €€ L 62 S9 8°0 52 vLl 019 o
............... L/BU = mcmmmemmmoeeeseseseseessstasesteses /hgressessene e ettt Wy G
I, Lvss 1ejol [e3j03 aNOD nd
aar %o %oa 2Ia D0l D04 a4 v Yos  *on © "mN o eN b 3 e [ ] NV ds v TVLvd

‘dwey itE 0,5 03 S- f1eald {Auuns fu ¢ yjdep 1ydd9g {so3ps Juole uszoxy 3dedxo ! aajem usdp :SNOILIANCD
1S3 0£TT 03 Sp80 :IWIL Z861 YHEWIAON P1 -dlvd
(ANOd TIIH G:DIvidd  S4L1S

. *duryiou 3yined
‘1aa0 puod pa)Iom USWISYSTF 9 {AIp A[IeOU SIBTUT ‘OSTMISYIO :SIaAedq AQ WeP 39[IN0 FO JUSWYSTQINJISX 03 anp y31y A1aa [aA0| jood puod :SNUVWHY

0891 YN VN VN t°6 S'8 sS” 10° 09 1 81 € 14 ¢ 44 Ly Sz 0¢ PRRA 09°S L371N0
ov.MA VN VN VN 8 IT ¥'I1 99" 10° 29 (4% 12 01 ov L Is L 01 0S 1°61 00°9 1d7INI
ol 81 %18 'L 80 1’9 0°9 er” 10° 06 0 I8¢ € 0¢ € LT S9 Vi 0¢ L°91 S8°S wop
o981 %L8 LL 970 £'9 8°S er’ v0° L8 0 £1 4 0g £ LT s9 0°'1 St S°91 00°9 w gz
om.mﬂ %06 6°L L0 89 8°S 60" 10° L8 - 0 £1 4 0g € Le S9 0°1 St 6791 00°9 w i
............... [/BU - e mmcooeeeeeeeseesseseesieeseel [7hgreeste e W e
0, lvss 1B303 T®303 aNod nd
diWdL No NOQ o1d J01 204 CE| 184 vom moz 10 v:z BN A 3n €D —+:_ AV dg qvi SVIVA

rduay ite uomm (o3} oom CPUTM GN @jeXopow fawald {Auuns fw p yidep Tyddey ! aoijem uddo  :SNO1LIUNOD
1a3d ST1ZT 03 0£60 :FWIL <861 1SNONV 8¢ vl
(INOd '1TTIH @:Avdd  :3L1s




