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PURPOSE OF DOCUMENT
The Watershed Management Program, Ground Water Protection Section is conducting springs and ground water quality assessments in hydrologic watershed basins across the state, as well as within sub-regional locations.  This document sets forth the guidance information and protocols used for watershed assessments that include ground water, springs and ground water – surface water data analyses.  
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abbreviations, definitions, and ACRONYMS
CAS #

American Chemical Society’s Chemical Abstract Services number.

ECAP

Environmental Criteria and Assessment Office – EPA Cincinnati.
FDEP

Florida Department of Environmental Protection
GCL

Guidance Concentration 
HEAST
Health Effects Assessment Summary Table.

HBL
Health Based Level; the calculated guidance concentration, listed when the guidance concentration is less than the listed PQL.

IRIS

Integrated Risk Information Systems.

MCL

Maximum Contaminant Level that corresponds to a primary or secondary 



ground water standard.
mg/L

Milligrams per Liter.
Organoleptic
Taste and Odor.

Organoleptic
Concentration at which taste and odor can be detected, but is less than the Detection 
PQL.

Level

pCi/L

Picocuries per Liter.

PQL
Practical Quantitation Levels (PQLs) are an estimate of the lowest concentration routinely quantifiable by most analytical laboratories.  The Practical Quantitation Level can be estimated to be five times the Method Detection Limit.
Rfd

Reference dose.

TDS

Total Dissolved Solids.
ug/L

Micograms per Liter.
USEPA
United States Environmental Protection Agency
INTRODUCTION
Integrating ground water into the Department’s Watershed Management Approach required a shift in the approaches of both monitoring design and data analysis.  The majority of ground water protection efforts in the past emphasized land use and aquifer vulnerability, investigating and remediating local point sources of contamination to protect potable water supplies.  In the past, nonpoint source-related activities centered on monitoring subregional ground water resources affected by agricultural practices and the development of agricultural BMPs to reduce levels of nitrate in the ground water.  Assessing ground water quality in every watershed basin required the development of new screening tools to evaluate the resource for drinking water supplies and contributions to surface water bodies (Harrington, 2004). 
The assessment strategy is comprehensive to protect ground water resources for their intended variety of uses.  Sources of high quality, potable ground water underlie virtually all of Florida supported average withdrawals of more than 4600 million gallons per day (MGD) in 1990. This remarkable resource supplies more than 90% of Florida 's 14+ million residents with drinking water. Additionally, over 50% of all water needs including agricultural, industrial, mining, and electric power generation are supplied by ground water resources.  A significant number of watersheds depend upon ground water inflow as the base flow of surface streams. Florida also contains 27 of the 78 first-magnitude springs in the United States, an indication of the significant ground and surface water interchange Florida experiences.  One of the goals of the springs assessments is to better align springs protection efforts with watershed management efforts currently under way. This is a challenge since there are over 700 springs in Florida used for recreation, water supply and habitats for a diversity of species.  Thus, integrating ground and surface water data assessments is the foundational protection effort necessary to safeguard both resources..
ASSESSMENT STRATEGY

The integration of ground water into watershed protection required an additional consideration with regard to ground water contributions to surface water bodies (baseflow).  The water quality of baseflow is now also considered an equally important designated use to ensure the support of aquatic life in surface water bodies.  This is particularly important in Florida where ground water contributions to surface water can provide 80% of the total flow.  Identifying and quantifying ground water contributions where substances with extensive natural abundances in geological deposits coexist with high percentages of baseflow are also important in the evaluation of impaired surface waterbodies.
The evaluation of ground water quality is mainly based on available data from the Department’s two major statewide ground water sampling programs, the Background Network and the Status Network (Maddox, et al, 1992; Copeland, 2001).  Although they differ in purpose, design, number of stations, period of sampling and bias toward contamination, these two sampling programs are the only available DEP data with representative state-wide coverage.  
Watershed Screening Criteria

The watershed management approach includes several steps to evaluate ground water quality. Initially, general information and available data from the Department's statewide nonregulatory database are compiled. These data are evaluated using standardized data analysis protocols and the GRI and SRA screening model shown below in Figure 1.  The Ground Water Resource Index (GRI) was developed to evaluate the water quality in aquifers used for potable supply and is based on primary and secondary ground water standards (based on human health effects and aesthetics) or guidance levels, where applicable.  The Ground Water/Surface Water Relational Assessment (SRA) was developed to evaluate ground water quality from the perspective of an aquifer’s contribution of base flow to surface water.  It uses threshold reference values based on toxicity or adverse effects to aquatic organisms.  
A Statewide Report is compiled to meet EPA's (305(b) reporting requirements and a planning list is prepared to prioritize ground water issues that need further investigation. Basin Status Reports provide more detailed information about ground water quality and evaluate data sufficiency issues. Basin Assessment Reports contain a comprehensive evaluation of ground water quality as a source for potable supply and base flow.  
Figure 1.  Integrated Watershed Assessment Model
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Methodology
The Ground Water Protection Data Quality Assessment Guidelines and Analysis Protocols were applied to both the Background and Status Network data used in this assessment (Harrington, 2003).  The Department’s ground water data were then assessed using a comprehensive approach that included seven major evaluation categories: Biologicals; Nutrients; Metals; Organics; Saltwater Intrusion, Conventionals and Ground Water/Surface Water Interaction indicator analytes.  The categories and specific analytes are summarized in Table 1.  
Table 1.  Ground Water Assessment Categories and Parameters

	Evaluation Category
	Parameters Evaluated

	Biologicals
	Total Coliform, Fecal Colifom

	Nutrients
	Nitrate+Nitrite-Nitrogen, Total Phosphorus

	Metals
	Primary Metals (Antimony,Arsenic,Barium,Beryllium,Cadmium,Chromium

Lead, Mercury, Nickel, Selenium, Thallium)

Selected Secondary Metals (Iron, Manganese)

	Organics
	Volatile and Semivolatile Organics, Pesticides

	Saltwater Intrusion
	Sodium, Chloride, Sulfate, Total Dissolved Solids, Specific Conductance

	Conventionals
	Alkalinity, pH, Turbidity, Temperature

	Ground Water/Surface Water Interaction
	Total Dissolved Solids, Total Organic Carbon, Specific Conductance, Dissolved Oxygen, others as appropriate 


Note:  Main source of data used is Status Network, supplemented by Background Network data.  

Initial interpretations of the data are focused on determining whether the potential for a basin-wide ground water issue exists based on Florida’s two statewide ambient monitoring Status and Background Networks. Indicator groups with a greater than 10 percent exceedance frequency are determined to exceed the screening criteria and reﬂect a potential basin-wide issue.  When a potential basin-wide issue is identiﬁed for a particular contaminant group, the Department conducts a more intensive assessment designed to answer the following questions:
•
Are any basin-wide ground water issues identified in the probabilistic Status Network and confirmed by other data sources?
•
What is the spatial distribution of wells that exceeded GRI and/or SRA thresholds and what are the associated microlanduses?
•
What are the typical range of values found in the basin and natural background level?  

•
Are ground water quality basin-wide issues related to a natural abundance or contamination?

•
Do the data suggest that the ground water resource has improved or degraded over time?
•
Do supporting data and information indicate that there is likelihood for ground water to adversely impact surface water bodies and is there evidence of adverse affects?

Ground Water Resource Index 
To assess the potential of a ground water quality concern existing on a basin-wide scale, a Ground Water Resource Index (GRI) screening tool was designed to identify statistically significant exceedences of ground water standards based on human health-related criteria.  For a specific parameter, this index is based on the percent of well samples that exceed the applicable ground water maximum contaminant level (MCL) or Risk Indicator (in the absence of an MCL or when an MCL cannot be directly related to the data) (GWPS, 2004).  Risk Indicators include: (1) using ground water MCLs (applicable to total constituent concentrations) to evaluate dissolved (ﬁltered) constituent data, since MCLs are based on total constituent concentrations (unﬁltered samples); (2) evaluating fecal coliform (which presently has no ground water standard), using the MCL for total coliform; (3) using published ground water guidance concentrations for other constituents without MCLs; and (4) to evaluate water quality based on future proposed changes to a ground water standard (e.g., arsenic MCL will change from 50 to 10 ppb).  

The GRI was designed so that it can be used for individual analytes and for grouped analytes when appropriate (i.e., nitrate and nitrite; cumulative statistics for organic analytes).  Specific treatments may differ for each contaminant group and are detailed in each of the respective assessment subsections.  The GRI is calculated by resource type (i.e., confined or unconfined) for the initial evaluation and then by major aquifer type when appropriate.  A parameters or indicator group with a greater than 10 percent exceedance frequency for MCLs or Risk Indicators reflects a potential basin-wide issue and would receive a more intensive (Tier 2) evaluation.  This broad initial statewide screening only, which identifies potential parameters of concern by basin, used to establish a planning list for further investigation.

Ground Water – Surface Water Relational Assessment
The Ground Water-Surface Water Relational Assessment (SRA) tool was designed to identify subregional areas where ground water contributions to surface water have potential for adverse impact to aquatic organisms in surface waterbodies.  In the SRA screening, ground water concentrations that exceed surface water “adverse impact” criteria are identified (Appendix ?).  The SRA is initially based on the percent of wells that exceed parameter-specific thresholds related to the environmental conditions necessary to support aquatic life.  The SRA thresholds identify ground water wells containing analytes of potential concern to surface water, as quantified by threshold reference values established from surface water quality criteria, probable effects levels (PEL), known aquatic toxicity values and/or appropriate guidance levels (i.e., nutrients).  The results are evaluated against the SRA reference values.  In the broad statewide initial evaluation, the list of impaired surface waterbodies and associated pollutants are reviewed for each basin and compared to the results of the SRA.  Where similar pollutants or analytes occur, the potential for discharge from ground water to surface water is assessed.  

As needed, more detailed evaluations to quantify ground water contributions to surface water would be conducted when >10% of the wells exceed reference thresholds for a given analyte on a basin-wide or subregional basis.  While the initial geochemical analyses targets an area of interest, the subsequent integrated (Tier 2) assessment to confirm that a ground water-surface water intersection exists is critical for a comprehensive conclusion.  In a Tier 3 detailed assessment of ground water interaction with a specific surface waterbody, local ground water quality and hydrologic data necessary for calculating baseflow and ground water loadings would be obtained from existing monitoring programs.  Hydrologic data would include potentiometric maps on a local scale, estimates of aquifer transmissivity and surface water discharge data over an extended period of time.  A new targeted sampling survey may be necessary when insufficient data exists.  
SPRING SYSTEM ASSESSMENT MODEL



















































































monitoring design and data sources
Ambient ground water quality monitoring was established by FDEP in 1984 under the authority and direction of the Florida 1983 Water Quality Assurance Act. The ambient data sources described in Table 1 demonstrate the Department's continuing efforts to monitor ground water. The Status and Trends Network has been in existence since October 1, 1999 and is the active statewide ground water sampling program. The Status, Trend and Background Networks are the primary statewide ambient monitoring programs. The statewide distribution of Status and Background Network wells are shown in Figure 1 and Figure 2.  Targeted ground water quality monitoring was established in Very Intense Study Areas (VISAs) -- areas where both land use and aquifer vulnerability could result in ground water contamination. The analyte list for each VISA related to the land use activities under investigation (agricultural, industrial etc.). Within the boundaries of established VISAs, a well that was previously characterized as “background,” is changed to “VISA” for all previous and future samples. Background wells outside the boundaries of a particular VISA were targeted for sampling during the same time frame to establish ambient concentrations in close proximity to the VISA. 

The Status Network was designed with a probabilistic approach that is appropriate to evaluate extensive natural abundances or contamination issues that occur on a basin-wide scale. The random selection of Status Network stations are made from a compiled list (list frame) of background, monitor, public supply and private drinking water wells. The majority of wells randomly selected for Cycle 1 (2000-2004) of the Status Network were background wells. This list frame has changed for Cycle 2 (2004-2009) with the inclusion of a large number of public supply and upgradient facility monitor wells. The list of analytes has also changed for Cycle 2 and includes unfiltered samples. The Trend Network consists of a static set of wells that were chosen to evaluate short and long term temporal variability including seasonal fluctuations. The Background Network data is the result of sampling conducted from 1985 to September 30, 1999 to establish natural background conditions in wells not close to known point sources. The Background Network wells were sampled for an extensive suite of analytes. 

UNDERSTANDING contaminants and background levels
The results of applying the screening criteria must be then assessed in the context of the suite of analytes for that contaminant group.  There are some analytes that are found as a result of anthropogenic activities without any component due to natural background levels (i.e., nitrates).  Other analytes, such as bacteria, that are associated with well maintenance and construction issues and may not reflect conditions in the aquifer resource.  Finally, there is also analytes that have both anthropogenic and natural background sources that are difficult and sometimes impossible to determine the source (i.e, phosphorus, arsenic).  The following information is provided as an important tool to advance from the statistical analyses to recommendations that support the TMDL program and protection efforts.  
biological contaminants

Ground water microbiology is a relatively new ﬁeld of study.  Research has shown that most of the bacteria found in soils and surface water have also been found in shallow unconﬁned and conﬁned aquifers.  Leaking or substandard septic systems and runoff are the most important sources of bacterial contamination.  Trest et al, (2002) found that airborne coliform bacteria commonly exist near well-heads and are associated with genera in the well water, indicating an additional transport mechanism.  The contamination of ground water from pathogens is dependent on the pathogen survival and transport rates within the system, which are in turn inﬂuenced by the physical and chemical properties of water and soil, hydrology of the system, and microbial characteristics (Teutsch, 1991; Abu-Shour, 1994).  Water can transport pathogens quickly and over long distances depending on survival rates and environmental conditions (Woessner, et al., 2001; OSRAS, 2001).  Oliphant et al. (2002) monitored wells for six months and found there is considerable temporal variation in total and fecal coliforms levels.  The individual wells intermittently met and exceeded ground water standards for coliforms, indicating even annual sampling was insufﬁcient. 

It is difﬁcult to differentiate between the presence of organisms and their relative concentration in the aquifer and those trapped and growing in the actual well environment.  It is not uncommon for microorganisms to propagate after entering a ground water well where there are suitable environmental conditions and where they can attach to bioﬁlms.  Bioﬁlms form ubiquitously on substrata in ground water wells, whereby they constitute the predominant mode of bacterial growth.  The variability in ground water microbial data may be related to these bioﬁlms that commonly detach, erode or slough from surfaces in the well and are released into the ground water in the well (EPA, 2001).  Identifying the difference between in-situ growth and ground water transport from a contaminant source can be difﬁcult and requires intensive monitoring.  Oliphant (2002) indicated a relatively fast and similar rate of recovery of total heterotrophic bacteria, from repeated sampling would suggest they are related to bioﬁlm formation in the wells and not  to aquifer contamination. 

Health Issues

Although bacteria generally perform beneﬁcial processes, some bacteria or other microorganisms such as protozoa and viruses are pathogenic and may cause adverse health effects in humans.  Most coliform bacteria may not directly cause disease, but are often found with other pathogenic organisms that could cause intestinal infections, vomiting, dysentery, hepatitis, typhoid fever, cholera, meningitis, myocarditis, ulcers and other illnesses.  Intestinal infections and dysentery are generally considered minor health problems, but they could prove fatal to infants, the elderly, and those who are already ill.  Because it is impractical to analyze for the many pathogens that could be present, indicator organisms have been used to determine whether ground water is contaminated and therefore unsuitable for potable drinking water.  The indicator organisms most frequently used for ground water monitoring are total and fecal coliforms.  Detections of total coliforms in ground water typically indicate exposure to surface water runoff that can include fecal associated pathogenic species that live in the gastrointestinal tract of warm-blooded mammals.  In karst areas, total coliforms may remain elevated for six months after signiﬁcant storm events (such as hurricanes) due to surface water entering ground water from sink holes. 

Fecal Indicator Microorganisms

Total coliforms are a broad category of bacteria that incorporates both harmless and pathogenic species.  The ground water standard or MCL for total coliforms is 4 colonies per 100 mL.  Occasionally the same ground water standard for total coliforms is informally applied to fecal coliform results, however, research has shown that a lower value may be more appropriate.  There are three general fecal indicator analytes, including fecal coliforms (subset of total coliforms), Escherichia coli (subset of fecal coliforms), and enterococci (subset of fecal streptococci) (EPA, 2001).  There are no ground water standards for Escherichia coli or enterococci, however the Department of Health uses fecal coliforms and enterococci as indicators of bacterial contamination and posts swimming advisories when thresholds are exceeded in recreational waters and beaches. 
Coliform survival rates in ground water are being investigated, however, in applying the Total Coliforms standard for ground water, we are assuming that other pathogens have the same survival rate as fecal indicator bacteria.  This may not always be the case since enterococci have been shown to be better predictors of gastrointestinal illness in saline water than fecal coliforms because enterococci have a slower die-off rate when compared to fecal coliform bacteria (EPA, 2001).  Fecal indicator bacteria can survive from a few hours (surface water) up to months (lake sediments) (USGS, 2003).  There is less information on the presence and survival rates of bacteria in ground water since this ﬁeld of study is so recent.   

Other Pathogenic Microorganisms

Ground water free of fecal indicator bacteria can have other pathogenic bacteria, viruses, protozoans and helminths with special survival mechanisms including dormancy (USGS, 2003).  When these pathogens are dormant they are not detectable by the fecal indicator methods currently used.  The two protozoans of major concern are Giardia lamblia and Cryptosporidium.  Pathogenic protozoans exist as cysts that hatch, grow and multiply after ingestion by an appropriate host.  The encystations enable protozoans to survive in harsh conditions such as high temperature and salinity.  Enteric viruses are a group of infectious agents that are excreted in feces and include hepatitis.  While chlorination and ultraﬁltration methods have proven an effective treatment for some of these pathogens in ground water, concerns about biological contamination still persist.  

nutrients
metals
You have definitely opened a can of worms!   The question of "to filter" or "not to filter" has been a subject of long standing disagreement between many here at DEP.  In my opinion, if there is a choice - then do the total metal/unfiltered for data that have less risk of contamination and better reproducibility.  I spent four years researching this controversy for my masters thesis.  I will list my reasons and can provide technical studies/data/research to support my opinion.  If additional monies are available then you can add on the dissolved treatment - which if done correctly, can provide useful additional information.  If you look at the old background data you can easily see sampling/lab artifacts in the dissolved data.  There are times when the dissolved concentration is actually greater than the total concentration for metals!!  Go figure......

Simply stated, the unfiltered represents the "total metal" concentration while the filtered or "dissolved metal" represents only those species of the metal (ions and small complexes/colloids) that are able to pass through the membrane (may or may not be an estimate of the bioavailable fraction).  There are problems inherent with both but the total metal unfiltered sample has fewer artifact problems and is more useful in data interpretation.  

DISSOLVED (filtered):

In the filtered sample you are only measuring what is "dissolved" at the time of filtration - this can easily change moment by moment.  You are also taking the risk of sample contamination or producing sampling artifacts.  So filtering the sample possibly underestimates or overestimates the true metal concentration and you won't be able to tell when this is occurring if you only do dissolved samples.  Metals that are weakly adsorbed can easily come off at any time but may not be included in the dissolved fraction.  For example, if a person ingests water containing weakly adsorbed metals, the person's pH change in the stomach will cause the metals to desorb and go into the dissolved fraction in the stomach fairly quickly.  This is why the dissolved fraction may not provide an accurate estimate of the bioavailable fraction.  Also, clogging of membranes and contamination during the actual filtration is a constant problem and you never really get a completely "clean" filter.  Metals can also adsorb onto the filter so that the dissolved fraction underestimates the true concentration.  On the positive side, filtration will remove resistant particles that contain metals that may never be in the dissolved phase even after a mild acid digestion.  

TOTAL METAL (unfiltered):

The unfiltered sample is subjected to mild acid digestion so that adsorbed metals will go into solution before analysis - making this a more "steady-state" condition if there ever is one!   However, particulates may be present in the sample that give an overestimation of the bioavailable fraction.  On the positive side, you do not lose metals due to adsorption to the sampling equipment/membrane or have greater risk of metal contamination coming from the sampling (tubing/filter) and collection process.  Our primary and secondary standards are based on total digestion without filtering.  If you do not analyze unfiltered samples and have them properly digested, you do not have these criteria to use for interpreting the results.   

FWI - always have hardness done at the same time when looking at metals - hardness will change the toxicity of some metals.  Filtering should only be done in the field while collecting the sample using an inline cartridge/tortuous path-type filter with high capacity - never filter post-sampling in the lab or you have major changes that are unpredictable.  

ZINC

FWI -- Zinc levels between 100-800 mg/day can affect human health.  Aquatic life can be more sensative to zinc with effects at 7.5 ppb (30 day average) total zinc depending on hardness.

Zn is pH dependent...it mobilizes at lower pH levels (into a dissolved phase at pH < 7 -- i.e. ave. rainfall in FL is < 5) and then can leach to groundwater.  I am not sure what the average pH of irrigation waters on golf courses would be - I guess it would depend on what water supply they have (holding ponds vs. carbonate aquifer irrigation wells).  The lower the pH the more zinc in the dissolved phase which is bioavailable.  So if you are looking at total zinc (includes adsorbed species) in lower pH conditions, a larger percentage will be in the dissoved phase, i.e. - it will be more toxic to organisms.

Zinc is a cation in the soil and readily precipitates out into various oxides, hydroxides and phosphates. Zinc is a micronutrient for the plants and animals. Zinc is an impurity in fertilizer and rarely is deficient for plant growth. In soils that are sandy, high pH and high in organic matter are conditions where Zn may be deficient. When applied, Zn is often chelated and applied directly to the leaves since it precipitates so easily. We do not have a model for its movement. If you find a model I will help you with it. I think I remember that too much Zn in the soil solution often looks like Cu toxicity on the leaf. From my soil chemistry background I would not expect Zn to be a ground water problem from agriculture, an industrial situation and much higher concentrations would be necessary. I do have a minor concern on Zn toxicity in the topsoil with time.

RE:  METALS IN FERTILIZERS

Washington State requires fertilizers be analyzed for metals before being approved for marketing!! Fertilizer Product Database - WSDA's fertilizer product database provides information on the metals concentrations of each of the nine heavy metals (arsenic, cadmium, cobalt, mercury, molybdenum, lead, nickel, selenium, and zinc) for which Washington State has developed soil loading standards. 

http://www.wa.gov/agr/pmd/fertilizers/
http://seattletimes.nwsource.com/news/lifestyles/html98/fert_20000326.html
http://seattletimes.nwsource.com/news/health-science/html98/fchar_051798.html
Cadmium is one of the worst bad actors among toxic chemicals. Trace amounts may cause cancer and reproductive defects years after exposure. Fertilizers had cadmium from 134 ppm to 277 ppm. 

Arsenic, a carcinogenic metal with cumulative effects over a lifetime, was found at the highest level, 4,380 parts per million, in a fertilizer called Ironite. Ironite also led the list in lead. It is made of tailings from an abandoned silver mine in Arizona. The owners of Ironite insist the arsenic and lead in the product are so tightly bound with other chemicals (arsenopyrite and galena) that they pose no risk. Ironite can also contain other trace metals that can be toxic.  This is a favorite recommended by Florida's professional turf specialists.  Scotts had 21 of the highest 49 arsenic levels in registered products. 

Lead in fertilizer tends to stay in the soil instead of entering plants, so it poses the most risk from breathing in dust or a child eating the dirt.  Ironite was among the top 10 companies with products containing the most lead.

Industrial waste is often used in manufacturing fertilizers.  Massive amounts of this country's hazardous industrial wastes—including such toxic heavy metals as lead, cadmium, arsenic and even radioactive substances—are being incorporated into fertilizers that are unwittingly being applied to agricultural lands all over the United States. All of this is being   done, according to the series, with the approval and even the blessings of the EPA. Rail cars arrive at Bay Zinc Co. in Moxee City, Washington carrying toxic waste from two Oregon steel mills. Bay Zinc has a federal permit  to store hazardous wastes in two silos attached to the company. The toxic waste goes into the top of each silo and is then taken out of the bottom as raw material for fertilizer. B2 says of Florida, "Well known issue and a potential problem everywhere.  Feds have recommended mixing fertilizers with waste products, especially metals and sometimes radionuclides, for years.  While they have received intense criticism the practice continues.  It's practically impossible to track so there's no way to monitor or assess cause and effect. You only find out when something catastrophic occurs or you begin doing random checks on fertilizer composition."  

http://www.healthresearchbooks.com/articles/fertilizer.htm
Dr. Ma has done extensive research in the concentration of metals and metalloids in the soils of Florida. Her research group or others in the Soil and Water Science Dept at UF may be interested in taking part in research dealing with metal concentrations in parent materials and geologic formations of Florida.

Dr. ma's E-mail address is:

www.ifas.ufl.edu/~qma/lqma.html
Tarpon Springs - newpaper article

Florida is first in the nation as the largest user user of pressure-treated wood.  Researchers at the University of Miami and the University of Florida have calculated that Florida has imported 29,000 tons of arsenic since the 1970s – they estimate that this is enough to create a tenfold increase in the arsenic level of the entire top inch of soil in the state.  Arsenic is poisonous in large doses and has been known to cause cancer in lungs, bladder, kidneys, liver and skin. In low doses, it is linked to disruptions in the endocrine system. 

METALS AND CASING MATERIALS

There is a rather vast literature concerning the influences of well construction and development on ground-water quality monitoring results.  If memory serves, over 30% of the Background Network includes wells cased with black iron, galvanized steel, stainless steel, and unknown metal construction. Even if the casings were in pristine condition, this construction has been documented to compromise measurement of Cr,Zn,Fe,Ni,Pb,Mn, and possibly Cd,Tl,and V. [This literature originated 10-15 years ago, when detection limits were an order of magnitude higher than they are today!] The antecedent to the above conditional is certainly not true; reports from the field indicate visible corrosion of rust material on many of the wells we sample.  


Well development is also a factor.  One can easily imagine a correlation between particulate matter and total trace metal concentration. If it were the case that all the wells had the same construction and development history, we could sample irrespective of the TSS and make relative comparisons.  But the wells do not share the same history, not even remotely.  Some wells are seldom pumped, others pump continuously.  Some are monitor wells, perfectly constructed; some are monitor wells poorly constructed.  Many are drinking water wells, which are constructed differently than monitor wells, and have different post-construction histories.  All of these factors produce a heterogenous well population, and the characteristics which define the differences within the population will certainly bear on the outcome of trace metal analysis.


What is the magnitude of error caused by sampling methods, and how does this compare with the error that is inherent in the well population?  I would argue that the former is either equivalent, or less than the latter, possibly much less.  The application of clean low-level metals techniques to indiscriminant sampling of the existing well population would be inappropriate.  We would be sampling noise, not signal. 


So, if trace metals really represent the dire threat to ground-water quality to warrant the cost of sampling and analysis, how can the obstacles above be overcome, so that the extent and magnitude of trace metal occurrence can be objectively determined?  First, criteria to identifiy suitable wells should be established a priori, based on casing material and turbidity measurements (and presence of lead weights/wl recoreders).  To avoid changing the network design, wells that pass the screening could be marked in the list frame, and if they happen to be sampled, the sampling could then include the trace metal suite being recommended. This will mean that some number of wells (0-30) will be sampled for trace metals in each basin.  It is likely that several basins will not have a sufficient sample size to result in a meaningful level of confidence for our conclusions.  Furthermore, it is likely that the resulting subset will not be randomly distributed, either spatially or with respect to the concentration distribution.


At this point, the goal of sampling for trace metals needs to be further defined.  Are we merely looking for exceedances?  Or is the goal to fully characterize the ambient trace metal concentrations?  If the former, it is likely that our current procedures will suffice.  If the latter, lab procedures must be selected to give really really low detection limits.  Blanks will need to be collected at nearly every site.  And yes, clean sampling procedures will need to be employed.


The trace metal investigation to me is better suited to a special study, rather than to the broad-brush goals of the Status Network.  I just don't think the Status Network has the level of experimental control needed to accomplish a rigorous trace compound study (metals or otherwise). 

Here are my graphs based on detections in the background network 1994-1997 showing the number of observations and medians.  There were no lead medians over the MCL for any casing type.  There was no significant correlation between lead levels and casing type using the entire dataset using Spearman's nonparametric correlation coefficient.  I took out the very obvious outliers and ran everything again and found no significant correlation.

correlation of RANKEDVALUE_1_1 and RANKEDNEW CASE MAT_1_1 = 0.031

P-Value = 0.193

I did boxplots to compare casing type and ran descriptive stats.  The casing type for wells that had the highest medians (defined as > 5.0 ug/L) were examined after excluding the most extreme 11 outliers from the first boxplot - the highest medians were identified as having the following casing:   ABS plastic, wrought iron, other metals, unknown and no casing.  Combined, these casing types only represent 1.9% (34 wells out of 1777) sampled for lead in the background network.  Other casing types that had numerous observations did not seem to have elevated medians -  indicating an overall obvious "casing effect" was not present in those well casing types.  

Jay provided a file identifying those wells that had water level recorders at some point in time.  I plan to map these concentrations to see the spatial distribution of wells with the higher lead levels follows known recorder wells.  I think our lead sampling will be ok as long as we eliminate the recorder wells and the casing types ABS plastic, wrought iron, other metals, unknown and no casing.  

If there are multiple exceedances then the next step is to investigate and evaluate whether a Tier II or III study is warranted.  We have sampled thousands of wells for metals in the Background Network that can be used to identify casing issues and identify lead levels in wells with recorders.  Please find attached the statistical analyses of metal casing and lead concentrations.  You will see that with thousands of wells, the medians do not go over the MCL (red line on graphs) although they are relatively elevated for a couple of casing types - ABS plastic, "no" casing and wrought iron (these three categories only represent 33 wells out of thousands). There was not a strong correlation related to casing materials either even after removing 11 major outliers - Spearman's Correlation of RANKEDVALUE_1_1 and RANKEDNEW CASE MAT_1_1 = 0.031 P-Value = 0.193.  Could it be that there are actually areas of lead contamination?

LEAD LEVELS IN BACKGROUND NETWORK 1994-1999 AND CASING MATERIALS


(Items in red had relatively elevated medians)

Spearman’s Correlation on Lead in Background Wells (11 Major outliers excluded): RANKEDVALUE_1_1, RANKEDNEW CASE MAT_1_1

Spearmans correlation of RANKEDVALUE_1_1 and RANKEDNEW CASE MAT_1_1 = 0.031

P-Value = 0.193
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From: Atkeson, Thomas 

Sent: Monday, April 14, 2003 2:49 PM

To: Mandrup-Poulsen, Jan

Subject: RE: FW: Mercury Data from Lake O.

Yes.  The 245 (both 245.1 and .2) method is the drinking water method which was developed to have a detection limit one comfortable order of magnitude below the standard.  This is the 'standard method' that has been used in water monitoring for years, surface water as well as drinking water, but it is now well understood that water-column mercury by this method is thereby hopelessly compromised, not uncommonly by as much as 3 orders of magnitude.

Its getting kind of old, but attached is a short presentation (see slide 2) I prepared for the groundwater monitoring  network about 10 years ago, trying to begin to sensitize folks to the revolution in understanding of the true levels of certain metals in natural waters, the hopeless biases using standard methods, and the need for moving toward the 'ultra-clean, ultra-trace methods.

The Ground Water Protection Section has evaluated the Cycle 1 Status Network analyte list and developed recommendations for Cycle 2.  We recommend that metals be incorporated into the Cycle 2 standard analyte list, as proposed in the two lists below.  Metals found in ground water with primary or secondary ground water standards and currently on TMDL verified/planning lists are given priority.  The second list of additional metals either had a lower rate of occurrence in ground water and/or relative toxicity.  Ground water standards are based on total concentrations and filtration of metal samples would not be necessary.  We estimate that the expenses saved by reducing the filtration requirements will cover these metal analyses.  All of the metals on both the priority and additional lists have both natural and anthropogenic sources.  



Gail Sloane

January 9, 2003

Page Two

The following sources of information were considered in the development of these recommendations:

· Background Network, VISA and HRS metal violations for ground water;

· Metals on the verified and planning lists for TMDLs; 

· Impairments listed in the 1998 303(d) Report from the EPA website;

· Metals in fish and clam tissue from various sources including the USGS NAWQA study for the GA-FL Coastal Plain;

· Toxicity information for human health effects (ATSDR and RAIS websites); and

· Toxicity information for aquatic organisms.

Sampling ground water for mercury and lead can be problematic and may require an additional evaluation of sampling design, sampling techniques, lab method, and detection limits.  Trace level methods and detection limits for mercury are not necessary to determine if ground water is meeting its designated use but are essential in establishing the ambient levels of mercury.  We recommend a consultation with Tom Atkeson, the Department’s mercury coordinator.  Sampling for lead also requires planning to minimize sampling artifacts from well casing materials and water level recorders.  There has been an association in the past between lead levels, casing materials and water level recording devices (Katz, 1999).  We suggest a consultation with Tim Fitzpatrick, the Department’s lab manager, to discuss this issue.  

The attached Ground Water and Surface Water Metal Analytes table is provided as a reference guide for ground water standards/guidance concentrations and surface water criteria.  Human health effects are the basis for the ground water standards or guidance concentration levels.  The primary and secondary MCLs are enforceable standards.  The guidance concentration levels are screening tools for narrative criteria and can be designated as site-specific minimum criteria by the Department. The most conservative Department surface water criteria are used where there was a difference based on water body class.  The table also includes surface water Toxicity Reference Values (TRVs) that represent a compilation of aquatic toxicity values (acute and chronic) and provide a surface water toxicity value where Department criteria utilize a formula.  These TRVs are taken from the Department of Energy’s Savannah River Site - Environmental Restoration Division Manual (ERF-AG-003) and EPA’s Screening Level Ecological Risk Assessment Protocol, Appendix E – Freshwater Toxicity Reference Values.  
[image: image35.wmf]POTENTIAL SOURCE

METAL OR METALLOID CONTAMINANT

Commerical/Industrial

Gas Stations/Above-ground Storage Tanks

As, Ba

Automobile, Body Shops/Repair Shops

As, Ba, Cd, Cu, Pb

Boat Repair/Refinishing/Marinas

Cd, Hg, Pb

Cement/Concrete Plants

Ba

Chemical/Petroleum processing

As, Al (Fume or Dust), Ba, Cd, Cu, Hg, Pb, Se

Construction Demolition

As, Cd, Cu, Pb, Zn (fume or dust)

Cooling Tower Additives

Cd

Dry Goods Manufacturing

Ba, Cd, Cu

Electrical/Electronic Manufacturing

Al (fume or dust), Sb, As, Ba, Cd, Cu, Hg, Pb, Tl, Zn (fume or dust)

Fleet/Trucking/Bus Terminals

As, Ba, Cd, Hg, Pb, Se

Food Processing

As, Cd, Cu, Hg, Pb

Furniture Repair/Manufacturing

Ba, Hg, Pb, Se

Hardware/Lumber/Parts Stores

Al (fume or dust), Ba, Cd, Hg, Pb

Home Manufacturing

As, Ba, Cd, Cu, Hg, Pb, Se

Industrial Wastewater

Ag, Al, As, Ba, Cd, Cr, Cu, Fe, Hg, Ni, P, Pb, Sb, Se, Tl and Zn

Junk/Scrap/Salvage Yards

Ba, Cu, Pb

Machine Shops

As, Al (fume or dust), Cd, Cu, Hg, Pb, Se and Zinc (fume or dust)

Medical/Vet Offices

As, Ba, Cd, Cu, Hg, Pb, Ag, Tl

Metal Plating/Finishing/Fabricating

Ag, Al (fume or dust) As, Ba, Cd, Cr, Cu, Hg, Pb, Sb, Se, Tl, Zn (fume or dust)

Military Installations

As, Ba, Cd, Hg, Pb, Se

Mines/Gravel Pits

Ag, As, Ba, Cd, Cu, Mn, Pb, Se

Motor Vehicle Waste Disposal

As, Ba, Cd, Cu, Pb

Office Building/Complex

Ba, Cd, Cu

Pesticides/Home Fertilizer

As, Cd, Hg, Mo, Ni, Pb, Zn

Photo Processing/Printing

Ag, Al (fume or dust), As, Ba, Cd, Cu, Pb, Hg, Se and Zn (fume or dust)

Synthetic Plastics Production

As, Ba, Cd, Cu, Hg, Pb, Sb, Se and Zinc (fume or dust)

RV/Mini Storage

As, Ba and Pb

Railroad Yards/Maintenance/Fueling Areas

Ba, Cd, Hg, Pb

Research Laboratories

As, Ba, Cd, Hg, Pb, Se

Retail Operations

As, Ba, Cd, Hg, Pb

Underground Storage Tanks

As, Ba, Cd Pb

Wood Preserving/Treating

Pb

Wood/Pulp/Paper Processing

As, Ba, Cd, Cu, Hg, Pb, Se

Note:  This chart lists some facilities and

(Harrington, 2001)

activities that are potential sources of

contamination.  This does not mean that it will

always occur at the associated source, nor

does it encompass all contaminants that may

be present.  

LANDUSE AND SOURCES OF METALS


[image: image36.wmf]POTENTIAL SOURCE

METAL OR METALLOID CONTAMINANT

Residential/Municipal

Airports (Maintenance/Fueling Areas)

As, Ba, Cd, Cu, Hg, Pb, Se

Drinking Water Treatment Facilities

Cd, Pb

Golf Courses and Urban Parks

As

Landfills/Dumps

As, Ba, Cd, Hg, Pb, Se

Public Buildings (e.g., schools, fire/police stations)

As, Ba, Cd, Hg, Pb, Se

Utilitity Station

As, Ba, Cd, Hg, Pb

Wastewater Treatment Facilities/Discharge Locations

Ag, As, Cd, Cu, Hg, Ni, P, Pb, Sb, Se, Zn

(includes land disposal and underground injection of sludge)

POTENTIAL SOURCE

METAL OR METALLOID CONTAMINANT

Agricultural/Rural

Pesticides/Fertilizers

As, Cd, Hg, Mo, Ni, Pb, Zn

POTENTIAL SOURCE

METAL OR METALLOID CONTAMINANT

Miscellaneous

Naturally Occurring

Ag, Al, As, Ba, Cd, Cr, Cu, Fe, Hg, Pb, Mn, Mo, Ni, Sb, Se, Zn 

Note:  This chart lists some facilities and

(Harrington, 2001)

activities that are potential sources of

contamination.  This does not mean that it will

always occur at the associated source, nor

does it encompass all contaminants that may

be present.  

LANDUSE AND SOURCES OF METALS
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Descriptive Statistics (11 Major outliers excluded): VALUE by CASE_MAT

Variable   CASE_MAT          N       Mean     Median     TrMean      StDev

VALUE      *                 1     6.6700     6.6700     6.6700          *

           A                11      22.29       8.19      16.39      32.02

           C                 2     0.4500     0.4500     0.4500     0.0707

           G                51       7.78       1.07       4.18      18.36

           I                21       33.3       14.0       27.3       52.7

           L               228       9.83       1.15       5.52      25.34

           M                 3       4.37       0.40       4.37       7.13

           N                 1     2.7000     2.7000     2.7000          *

           P               426      10.43       2.50       6.74      22.10

           S               322      13.02       1.05       5.03      44.63

           U                11      14.40       4.62      11.47      17.20

           V               214      26.72       3.47      14.04      67.10

           X               462       9.45       1.40       4.42      27.87

           Y                 1     10.100     10.100     10.100          *

           Z                12       4.53       1.32       2.53       8.16

Variable   CASE_MAT    SE Mean    Minimum    Maximum         Q1         Q3

VALUE      *                 *     6.6700     6.6700          *          *

           A              9.65       0.73      97.00       1.00      24.20

           C            0.0500     0.4000     0.5000          *          *

           G              2.57       0.10      99.00       0.40       3.01

           I              11.5        0.1      180.0        0.9       40.5

           L              1.68       0.10     202.00       0.40       6.25

           M              4.12       0.10      12.60       0.10      12.60

           N                 *     2.7000     2.7000          *          *

           P              1.07       0.10     200.00       0.78       9.80

           S              2.49       0.10     374.00       0.40       4.67

           U              5.18       0.30      54.90       1.18      28.00

           V              4.59       0.10     450.00       1.00      16.00

           X              1.30       0.10     247.00       0.65       5.10

           Y                 *     10.100     10.100          *          *

           Z              2.36       0.10      29.00       0.20       5.63

O	Other plastics


P	PVC


R	Rock or stone


S	Steel


T	Tile


U	Unknown


W	Wood


V	Glued PVC


X	Unglued PVC


Y	No Casing








A	ABS Plastic


B	Brick


C	Concrete


D	Copper or copper alloy


F	Fiberglass


G	Galvanized iron or steel


I	Wrought iron


L	Black Iron or black steel


M	Other metals


N	Stainless steel


Z	Other materials
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Priority Metal Analytes�
�



Aluminum (S) (T)


Antimony (P) 





Arsenic (P) (V) (PL) (T)





Cadmium (P) (V) (PL) (T)





Chromium (P) (V) (PL) (T)





Copper (S) (V) (PL) (T)





Iron (S) (V) (PL) (T)





Lead (P) (V) (PL) (T) 





Mercury (P) (V) (PL) (T) 





Nickel (P) (V) (PL) (T)





Selenium (P) (V) (PL) (T)





Silver (S) (V) (PL)





Sodium (P)





Zinc (S) (V) (PL) (T)
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T = bioaccumuation in clam/fish tissue�
�









Additional Metal Analytes�
�



Barium (P) (T)





Beryllium (P) (PL)


Manganese (S) (T)





Strontium (GCL) (T)





Thallium (P) (T)
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ACRONYMS


          P  =  Primary gw standard





          S  =  Secondary gw standard





          V  =  TMDL verified list





          PL = TMDL planning list





          T  =  Bioaccumulation in clam/fish tissue
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ACRONYMS





          P      =  Primary GW Standard





          S      =  Secondary GW Standard


          GCL =  Guidance Concentration Limit





          V      =  TMDL Verified List





          PL    = TMDL Planning List





          T      =  Bioaccumulation in clam/fish tissue
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		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Casing Materials (11 Major Outli
ers Excluded)") 1 "L")))))
		    (Segment "" (
		      (Polyline ((-0.579971 -0.59997 0) (0.579971 -0.59997 0)))
		      ))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.04185 sru")
		    (Text_Path 6.12303e-17 1 0)
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v>")
		      (Text_Path 0 1 0)
		      (User_Options "angle=90,polygon=3,linect=1,charct=5")
		      (Polygon ((-0.845532 -0.135136 0) (-0.845532 0.120444 0) 
			(-0.757278 0.120444 0) (-0.757278 -0.135136 0)))
		      (Renumber (Text -0.779341 -0.135136 0 "VALUE") 1 "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "VALUE") 1 "L")))))
		    (Segment "" (
		      (Polyline ((-0.59997 -0.579971 0) (-0.59997 0.579971 0)))
		      ))))))))))))
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -0.58 0.58 -0.58 0.58)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Front ((Segment "box1" (
		(Visibility "faces=off")
		(Color_By_Index "Face Contrast,Line,Edge" 1)
		(Color_By_Index "Face" 0)
		(Edge_Pattern  "---")
		(Edge_Weight 1)
		(Line_Pattern  "---")
		(Line_Weight 1)
		(Front ((Segment "group1" (
		    (Color_By_Index "Face" 1)
		    (Face_Pattern "/")
		    (User_Options "ldfill=1,solidfill=1")
		    (Segment "" (
		      (Polyline ((-0.933287 -0.92178 0) (-0.933287 -0.92178 0))
		       )))
		    (Segment "" (
		      (Polyline ((-0.933287 -0.92178 0) (-0.933287 -0.92178 0))
		       )))
		    (Segment "" (
		      (Polygon ((-0.966618 -0.92178 0) (-0.899955 -0.92178 0) (
			 -0.899955 -0.92178 0)))))
		    (Segment "median" (
		      (Segment "" (
			(Polyline ((-0.966618 -0.92178 0) (-0.899955 -0.92178 0
			   )))))))))
		  (Segment "group2" (
		    (Color_By_Index "Face" 1)
		    (Face_Pattern "/")
		    (User_Options "ldfill=1,solidfill=1")
		    (Segment "" (
		      (Polyline ((-0.79996 -0.853494 0) (-0.79996 -0.853494 0))
		       )))
		    (Segment "" (
		      (Polyline ((-0.79996 -0.943868 0) (-0.79996 -0.944919 0))
		       )))
		    (Segment "" (
		      (Polygon ((-0.833292 -0.943868 0) (-0.766628 -0.943868 0)
			(-0.766628 -0.853494 0) (-0.833292 -0.853494 0)))))
		    (Segment "median" (
		      (Segment "" (
			(Polyline ((-0.833292 -0.915859 0) (-0.766628 -0.915859
			   0)))))))))
		  (Segment "group3" (
		    (Color_By_Index "Face" 1)
		    (Face_Pattern "/")
		    (User_Options "ldfill=1,solidfill=1")
		    (Segment "" (
		      (Polyline ((-0.666633 -0.945815 0) (-0.666633 -0.945815 0
			 )))))
		    (Segment "" (
		      (Polyline ((-0.666633 -0.946205 0) (-0.666633 -0.946205 0
			 )))))
		    (Segment "" (
		      (Polygon ((-0.699965 -0.946205 0) (-0.633302 -0.946205 0)
			(-0.633302 -0.945815 0) (-0.699965 -0.945815 0)))))
		    (Segment "median" (
		      (Segment "" (
			(Polyline ((-0.699965 -0.94601 0) (-0.633302 -0.94601 0
			   )))))))))
		  (Segment "group4" (
		    (Color_By_Index "Face" 1)
		    (Face_Pattern "/")
		    (User_Options "ldfill=1,solidfill=1")
		    (Segment "" (
		      (Polyline ((-0.533307 -0.936038 0) (-0.533307 -0.92365 0)
			))))
		    (Segment "" (
		      (Polyline ((-0.533307 -0.946205 0) (-0.533307 -0.947373 0
			 )))))
		    (Segment "" (
		      (Polygon ((-0.566638 -0.946205 0) (-0.499975 -0.946205 0)
			(-0.499975 -0.936038 0) (-0.566638 -0.936038 0)))))
		    (Segment "median" (
		      (Segment "" (
			(Polyline ((-0.566638 -0.943595 0) (-0.499975 -0.943595
			   0)))))))))
		  (Segment "group5" (
		    (Color_By_Index "Face" 1)
		    (Face_Pattern "/")
		    (User_Options "ldfill=1,solidfill=1")
		    (Segment "" (
		      (Polyline ((-0.39998 -0.789998 0) (-0.39998 -0.627559 0))
		       )))
		    (Segment "" (
		      (Polyline ((-0.39998 -0.944452 0) (-0.39998 -0.947373 0))
		       )))
		    (Segment "" (
		      (Polygon ((-0.433312 -0.944452 0) (-0.366648 -0.944452 0)
			(-0.366648 -0.789998 0) (-0.433312 -0.789998 0)))))
		    (Segment "median" (
		      (Segment "" (
			(Polyline ((-0.433312 -0.893227 0) (-0.366648 -0.893227
			   0)))))))))
		  (Segment "group6" (
		    (Color_By_Index "Face" 1)
		    (Face_Pattern "/")
		    (User_Options "ldfill=1,solidfill=1")
		    (Segment "" (
		      (Polyline ((-0.266653 -0.923426 0) (-0.266653 -0.889332 0
			 )))))
		    (Segment "" (
		      (Polyline ((-0.266653 -0.946205 0) (-0.266653 -0.947373 0
			 )))))
		    (Segment "" (
		      (Polygon ((-0.299985 -0.946205 0) (-0.233322 -0.946205 0)
			(-0.233322 -0.923426 0) (-0.299985 -0.923426 0)))))
		    (Segment "median" (
		      (Segment "" (
			(Polyline ((-0.299985 -0.943303 0) (-0.233322 -0.943303
			   0)))))))))
		  (Segment "group7" (
		    (Color_By_Index "Face" 1)
		    (Face_Pattern "/")
		    (User_Options "ldfill=1,solidfill=1")
		    (Segment "" (
		      (Polyline ((-0.133327 -0.898681 0) (-0.133327 -0.898681 0
			 )))))
		    (Segment "" (
		      (Polyline ((-0.133327 -0.947373 0) (-0.133327 -0.947373 0
			 )))))
		    (Segment "" (
		      (Polygon ((-0.166658 -0.947373 0) (-0.099995 -0.947373 0)
			(-0.099995 -0.898681 0) (-0.166658 -0.898681 0)))))
		    (Segment "median" (
		      (Segment "" (
			(Polyline ((-0.166658 -0.946205 0) (-0.099995 -0.946205
			   0)))))))))
		  (Segment "group8" (
		    (Color_By_Index "Face" 1)
		    (Face_Pattern "/")
		    (User_Options "ldfill=1,solidfill=1")
		    (Segment "" (
		      (Polyline ((-2.22033e-16 -0.937245 0) (-2.22033e-16 
			 -0.937245 0)))))
		    (Segment "" (
		      (Polyline ((-2.22033e-16 -0.937245 0) (-2.22033e-16 
			 -0.937245 0)))))
		    (Segment "" (
		      (Polygon ((-0.0333317 -0.937245 0) (0.0333317 -0.937245 0
			 ) (0.0333317 -0.937245 0)))))
		    (Segment "median" (
		      (Segment "" (
			(Polyline ((-0.0333317 -0.937245 0) (0.0333317 
			   -0.937245 0)))))))))
		  (Segment "group9" (
		    (Color_By_Index "Face" 1)
		    (Face_Pattern "/")
		    (User_Options "ldfill=1,solidfill=1")
		    (Segment "" (
		      (Polyline ((0.133327 -0.909597 0) (0.133327 -0.858168 0))
		       )))
		    (Segment "" (
		      (Polyline ((0.133327 -0.944734 0) (0.133327 -0.947373 0))
		       )))
		    (Segment "" (
		      (Polygon ((0.099995 -0.944734 0) (0.166658 -0.944734 0) (
			 0.166658 -0.909597 0) (0.099995 -0.909597 0)))))
		    (Segment "median" (
		      (Segment "" (
			(Polyline ((0.099995 -0.938044 0) (0.166658 -0.938044 0
			   )))))))))
		  (Segment "group10" (
		    (Color_By_Index "Face" 1)
		    (Face_Pattern "/")
		    (User_Options "ldfill=1,solidfill=1")
		    (Segment "" (
		      (Polyline ((0.266653 -0.929591 0) (0.266653 -0.908809 0))
		       )))
		    (Segment "" (
		      (Polyline ((0.266653 -0.946205 0) (0.266653 -0.947373 0))
		       )))
		    (Segment "" (
		      (Polygon ((0.233322 -0.946205 0) (0.299985 -0.946205 0) (
			 0.299985 -0.929591 0) (0.233322 -0.929591 0)))))
		    (Segment "median" (
		      (Segment "" (
			(Polyline ((0.233322 -0.943692 0) (0.299985 -0.943692 0
			   )))))))))
		  (Segment "group11" (
		    (Color_By_Index "Face" 1)
		    (Face_Pattern "/")
		    (User_Options "ldfill=1,solidfill=1")
		    (Segment "" (
		      (Polyline ((0.39998 -0.838691 0) (0.39998 -0.733904 0))))
		     )
		    (Segment "" (
		      (Polyline ((0.39998 -0.943166 0) (0.39998 -0.946594 0))))
		     )
		    (Segment "" (
		      (Polygon ((0.366648 -0.943166 0) (0.433312 -0.943166 0) (
			 0.433312 -0.838691 0) (0.366648 -0.838691 0)))))
		    (Segment "median" (
		      (Segment "" (
			(Polyline ((0.366648 -0.929766 0) (0.433312 -0.929766 0
			   )))))))))
		  (Segment "group12" (
		    (Color_By_Index "Face" 1)
		    (Face_Pattern "/")
		    (User_Options "ldfill=1,solidfill=1")
		    (Segment "" (
		      (Polyline ((0.533307 -0.885436 0) (0.533307 -0.799737 0))
		       )))
		    (Segment "" (
		      (Polyline ((0.533307 -0.943868 0) (0.533307 -0.947373 0))
		       )))
		    (Segment "" (
		      (Polygon ((0.499975 -0.943868 0) (0.566638 -0.943868 0) (
			 0.566638 -0.885436 0) (0.499975 -0.885436 0)))))
		    (Segment "median" (
		      (Segment "" (
			(Polyline ((0.499975 -0.934246 0) (0.566638 -0.934246 0
			   )))))))))
		  (Segment "group13" (
		    (Color_By_Index "Face" 1)
		    (Face_Pattern "/")
		    (User_Options "ldfill=1,solidfill=1")
		    (Segment "" (
		      (Polyline ((0.666633 -0.927896 0) (0.666633 -0.904913 0))
		       )))
		    (Segment "" (
		      (Polyline ((0.666633 -0.945241 0) (0.666633 -0.947373 0))
		       )))
		    (Segment "" (
		      (Polygon ((0.633302 -0.945241 0) (0.699965 -0.945241 0) (
			 0.699965 -0.927896 0) (0.633302 -0.927896 0)))))
		    (Segment "median" (
		      (Segment "" (
			(Polyline ((0.633302 -0.942309 0) (0.699965 -0.942309 0
			   )))))))))
		  (Segment "group14" (
		    (Color_By_Index "Face" 1)
		    (Face_Pattern "/")
		    (User_Options "ldfill=1,solidfill=1")
		    (Segment "" (
		      (Polyline ((0.79996 -0.908419 0) (0.79996 -0.908419 0))))
		     )
		    (Segment "" (
		      (Polyline ((0.79996 -0.908419 0) (0.79996 -0.908419 0))))
		     )
		    (Segment "" (
		      (Polygon ((0.766628 -0.908419 0) (0.833292 -0.908419 0) (
			 0.833292 -0.908419 0)))))
		    (Segment "median" (
		      (Segment "" (
			(Polyline ((0.766628 -0.908419 0) (0.833292 -0.908419 0
			   )))))))))
		  (Segment "group15" (
		    (Color_By_Index "Face" 1)
		    (Face_Pattern "/")
		    (User_Options "ldfill=1,solidfill=1")
		    (Segment "" (
		      (Polyline ((0.933287 -0.925841 0) (0.933287 -0.916405 0))
		       )))
		    (Segment "" (
		      (Polyline ((0.933287 -0.946984 0) (0.933287 -0.947373 0))
		       )))
		    (Segment "" (
		      (Polygon ((0.899955 -0.946984 0) (0.966618 -0.946984 0) (
			 0.966618 -0.925841 0) (0.899955 -0.925841 0)))))
		    (Segment "median" (
		      (Segment "" (
			(Polyline ((0.899955 -0.94264 0) (0.966618 -0.94264 0))
			 )))))))))))
	      (Segment "symbol1" (
		(Segment "points" (
		  (Color_By_Index "Marker" 1)
		  (Marker_Size 0.421875)
		  (Marker_Symbol "@")
		  (User_Options "canbrush=1,brushsetup=0,grouping=0")
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1765)
		    (Marker 0.933287 -0.834796 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1752)
		    (Marker 0.666633 0.0144072 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1751)
		    (Marker 0.666633 -0.106351 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1750)
		    (Marker 0.666633 -0.129724 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1749)
		    (Marker 0.666633 -0.129724 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1748)
		    (Marker 0.666633 -0.231005 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1747)
		    (Marker 0.666633 -0.262168 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1746)
		    (Marker 0.666633 -0.363449 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1745)
		    (Marker 0.666633 -0.55822 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1744)
		    (Marker 0.666633 -0.581593 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1743)
		    (Marker 0.666633 -0.589384 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1742)
		    (Marker 0.666633 -0.60107 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1741)
		    (Marker 0.666633 -0.620158 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1740)
		    (Marker 0.666633 -0.640024 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1739)
		    (Marker 0.666633 -0.64392 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1738)
		    (Marker 0.666633 -0.682874 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1737)
		    (Marker 0.666633 -0.685211 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1736)
		    (Marker 0.666633 -0.701572 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1735)
		    (Marker 0.666633 -0.705078 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1734)
		    (Marker 0.666633 -0.717933 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1733)
		    (Marker 0.666633 -0.745201 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1732)
		    (Marker 0.666633 -0.756108 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1731)
		    (Marker 0.666633 -0.756887 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1730)
		    (Marker 0.666633 -0.769742 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1729)
		    (Marker 0.666633 -0.776754 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1728)
		    (Marker 0.666633 -0.784934 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1727)
		    (Marker 0.666633 -0.78805 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1726)
		    (Marker 0.666633 -0.78844 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1725)
		    (Marker 0.666633 -0.792335 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1724)
		    (Marker 0.666633 -0.814929 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1723)
		    (Marker 0.666633 -0.815318 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1722)
		    (Marker 0.666633 -0.818435 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1721)
		    (Marker 0.666633 -0.819603 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1720)
		    (Marker 0.666633 -0.821941 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1719)
		    (Marker 0.666633 -0.823499 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1718)
		    (Marker 0.666633 -0.827005 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1717)
		    (Marker 0.666633 -0.827005 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1716)
		    (Marker 0.666633 -0.8309 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1715)
		    (Marker 0.666633 -0.834796 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1714)
		    (Marker 0.666633 -0.838691 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1713)
		    (Marker 0.666633 -0.846482 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1712)
		    (Marker 0.666633 -0.859337 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1711)
		    (Marker 0.666633 -0.861284 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1710)
		    (Marker 0.666633 -0.863622 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1709)
		    (Marker 0.666633 -0.868296 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1708)
		    (Marker 0.666633 -0.869854 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1707)
		    (Marker 0.666633 -0.869854 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1706)
		    (Marker 0.666633 -0.87375 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1705)
		    (Marker 0.666633 -0.876866 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1704)
		    (Marker 0.666633 -0.876866 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1703)
		    (Marker 0.666633 -0.884267 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1702)
		    (Marker 0.666633 -0.885436 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1701)
		    (Marker 0.666633 -0.885436 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1700)
		    (Marker 0.666633 -0.885436 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1699)
		    (Marker 0.666633 -0.885436 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1698)
		    (Marker 0.666633 -0.890111 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1697)
		    (Marker 0.666633 -0.893227 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1696)
		    (Marker 0.666633 -0.895175 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1695)
		    (Marker 0.666633 -0.897122 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1694)
		    (Marker 0.666633 -0.897512 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1693)
		    (Marker 0.666633 -0.898681 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1692)
		    (Marker 0.666633 -0.901018 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1691)
		    (Marker 0.666633 -0.901018 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1290)
		    (Marker 0.533307 0.805179 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1289)
		    (Marker 0.533307 0.649362 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1288)
		    (Marker 0.533307 0.532499 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1287)
		    (Marker 0.533307 0.423427 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1286)
		    (Marker 0.533307 -0.0128607 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1285)
		    (Marker 0.533307 -0.051815 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1284)
		    (Marker 0.533307 -0.129724 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1283)
		    (Marker 0.533307 -0.168678 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1282)
		    (Marker 0.533307 -0.180364 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1281)
		    (Marker 0.533307 -0.246586 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1280)
		    (Marker 0.533307 -0.27775 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1279)
		    (Marker 0.533307 -0.363449 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1278)
		    (Marker 0.533307 -0.367344 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1277)
		    (Marker 0.533307 -0.456939 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1276)
		    (Marker 0.533307 -0.480312 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1275)
		    (Marker 0.533307 -0.480312 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1274)
		    (Marker 0.533307 -0.488103 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1273)
		    (Marker 0.533307 -0.519266 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1272)
		    (Marker 0.533307 -0.589384 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1271)
		    (Marker 0.533307 -0.620547 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1270)
		    (Marker 0.533307 -0.624443 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1269)
		    (Marker 0.533307 -0.702351 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1268)
		    (Marker 0.533307 -0.731177 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1267)
		    (Marker 0.533307 -0.73741 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1266)
		    (Marker 0.533307 -0.742474 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1265)
		    (Marker 0.533307 -0.745201 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1264)
		    (Marker 0.533307 -0.760783 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1263)
		    (Marker 0.533307 -0.775196 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1262)
		    (Marker 0.533307 -0.780649 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1065)
		    (Marker 0.266653 0.509126 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1064)
		    (Marker 0.266653 0.353309 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1063)
		    (Marker 0.266653 0.283192 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1062)
		    (Marker 0.266653 0.252028 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1061)
		    (Marker 0.266653 0.0377798 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1060)
		    (Marker 0.266653 -0.0907693 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1059)
		    (Marker 0.266653 -0.2349 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1058)
		    (Marker 0.266653 -0.460835 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1057)
		    (Marker 0.266653 -0.523161 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1056)
		    (Marker 0.266653 -0.561726 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1055)
		    (Marker 0.266653 -0.585488 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1054)
		    (Marker 0.266653 -0.611198 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1053)
		    (Marker 0.266653 -0.698456 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1052)
		    (Marker 0.266653 -0.722997 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1051)
		    (Marker 0.266653 -0.725724 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1050)
		    (Marker 0.266653 -0.741305 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1049)
		    (Marker 0.266653 -0.741305 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1048)
		    (Marker 0.266653 -0.752992 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1047)
		    (Marker 0.266653 -0.756887 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1046)
		    (Marker 0.266653 -0.768184 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1045)
		    (Marker 0.266653 -0.768573 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1044)
		    (Marker 0.266653 -0.782986 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1043)
		    (Marker 0.266653 -0.784155 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1042)
		    (Marker 0.266653 -0.78805 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1041)
		    (Marker 0.266653 -0.795841 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1040)
		    (Marker 0.266653 -0.795841 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1039)
		    (Marker 0.266653 -0.804801 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1038)
		    (Marker 0.266653 -0.811423 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1037)
		    (Marker 0.266653 -0.823109 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1036)
		    (Marker 0.266653 -0.8309 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1035)
		    (Marker 0.266653 -0.838691 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1034)
		    (Marker 0.266653 -0.838691 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1033)
		    (Marker 0.266653 -0.841028 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1032)
		    (Marker 0.266653 -0.854273 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1031)
		    (Marker 0.266653 -0.862064 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1030)
		    (Marker 0.266653 -0.864011 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1029)
		    (Marker 0.266653 -0.865569 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1028)
		    (Marker 0.266653 -0.869854 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1027)
		    (Marker 0.266653 -0.869854 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1026)
		    (Marker 0.266653 -0.87375 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1025)
		    (Marker 0.266653 -0.876866 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1024)
		    (Marker 0.266653 -0.878035 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1023)
		    (Marker 0.266653 -0.881541 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1022)
		    (Marker 0.266653 -0.885436 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1021)
		    (Marker 0.266653 -0.885436 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1020)
		    (Marker 0.266653 -0.893227 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1019)
		    (Marker 0.266653 -0.893227 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1018)
		    (Marker 0.266653 -0.894396 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1017)
		    (Marker 0.266653 -0.897122 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1016)
		    (Marker 0.266653 -0.897122 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1015)
		    (Marker 0.266653 -0.897512 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1014)
		    (Marker 0.266653 -0.897512 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1013)
		    (Marker 0.266653 -0.898681 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 1012)
		    (Marker 0.266653 -0.901018 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 743)
		    (Marker 0.133327 -0.168678 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 742)
		    (Marker 0.133327 -0.285541 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 741)
		    (Marker 0.133327 -0.363449 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 740)
		    (Marker 0.133327 -0.402403 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 739)
		    (Marker 0.133327 -0.534848 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 738)
		    (Marker 0.133327 -0.610809 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 737)
		    (Marker 0.133327 -0.620547 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 736)
		    (Marker 0.133327 -0.640024 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 735)
		    (Marker 0.133327 -0.640024 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 734)
		    (Marker 0.133327 -0.648594 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 733)
		    (Marker 0.133327 -0.655606 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 732)
		    (Marker 0.133327 -0.655606 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 731)
		    (Marker 0.133327 -0.667292 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 730)
		    (Marker 0.133327 -0.690665 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 729)
		    (Marker 0.133327 -0.690665 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 728)
		    (Marker 0.133327 -0.705857 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 727)
		    (Marker 0.133327 -0.73741 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 726)
		    (Marker 0.133327 -0.73741 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 725)
		    (Marker 0.133327 -0.738968 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 724)
		    (Marker 0.133327 -0.741305 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 723)
		    (Marker 0.133327 -0.747148 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 722)
		    (Marker 0.133327 -0.756887 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 721)
		    (Marker 0.133327 -0.760393 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 720)
		    (Marker 0.133327 -0.764678 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 719)
		    (Marker 0.133327 -0.768184 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 718)
		    (Marker 0.133327 -0.768573 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 717)
		    (Marker 0.133327 -0.768573 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 716)
		    (Marker 0.133327 -0.772469 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 715)
		    (Marker 0.133327 -0.773637 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 714)
		    (Marker 0.133327 -0.776364 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 713)
		    (Marker 0.133327 -0.793504 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 712)
		    (Marker 0.133327 -0.797789 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 711)
		    (Marker 0.133327 -0.799737 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 710)
		    (Marker 0.133327 -0.803632 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 709)
		    (Marker 0.133327 -0.807138 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 708)
		    (Marker 0.133327 -0.823109 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 707)
		    (Marker 0.133327 -0.823109 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 706)
		    (Marker 0.133327 -0.823109 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 705)
		    (Marker 0.133327 -0.827005 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 704)
		    (Marker 0.133327 -0.827005 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 703)
		    (Marker 0.133327 -0.8309 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 702)
		    (Marker 0.133327 -0.834796 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 701)
		    (Marker 0.133327 -0.834796 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 700)
		    (Marker 0.133327 -0.835964 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 699)
		    (Marker 0.133327 -0.83986 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 698)
		    (Marker 0.133327 -0.843366 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 697)
		    (Marker 0.133327 -0.844145 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 696)
		    (Marker 0.133327 -0.845703 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 695)
		    (Marker 0.133327 -0.846482 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 694)
		    (Marker 0.133327 -0.846482 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 693)
		    (Marker 0.133327 -0.850377 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 692)
		    (Marker 0.133327 -0.852325 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 691)
		    (Marker 0.133327 -0.854273 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 313)
		    (Marker -0.266653 -0.160887 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 312)
		    (Marker -0.266653 -0.207632 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 311)
		    (Marker -0.266653 -0.402403 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 310)
		    (Marker -0.266653 -0.476416 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 309)
		    (Marker -0.266653 -0.55822 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 308)
		    (Marker -0.266653 -0.593279 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 307)
		    (Marker -0.266653 -0.683264 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 306)
		    (Marker -0.266653 -0.732346 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 305)
		    (Marker -0.266653 -0.744811 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 304)
		    (Marker -0.266653 -0.781818 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 303)
		    (Marker -0.266653 -0.783766 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 302)
		    (Marker -0.266653 -0.789609 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 301)
		    (Marker -0.266653 -0.799737 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 300)
		    (Marker -0.266653 -0.799737 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 299)
		    (Marker -0.266653 -0.799737 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 298)
		    (Marker -0.266653 -0.804022 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 297)
		    (Marker -0.266653 -0.808696 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 296)
		    (Marker -0.266653 -0.811423 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 295)
		    (Marker -0.266653 -0.815318 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 294)
		    (Marker -0.266653 -0.823109 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 293)
		    (Marker -0.266653 -0.823109 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 292)
		    (Marker -0.266653 -0.825057 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 291)
		    (Marker -0.266653 -0.834017 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 290)
		    (Marker -0.266653 -0.846482 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 289)
		    (Marker -0.266653 -0.84843 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 288)
		    (Marker -0.266653 -0.855831 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 287)
		    (Marker -0.266653 -0.858168 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 286)
		    (Marker -0.266653 -0.860505 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 285)
		    (Marker -0.266653 -0.862064 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 284)
		    (Marker -0.266653 -0.869854 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 283)
		    (Marker -0.266653 -0.869854 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 282)
		    (Marker -0.266653 -0.870634 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 281)
		    (Marker -0.266653 -0.871023 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 280)
		    (Marker -0.266653 -0.872971 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 279)
		    (Marker -0.266653 -0.875698 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 278)
		    (Marker -0.266653 -0.876477 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 277)
		    (Marker -0.266653 -0.885436 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 276)
		    (Marker -0.266653 -0.885826 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 275)
		    (Marker -0.266653 -0.886994 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 274)
		    (Marker -0.266653 -0.888942 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 85)
		    (Marker -0.39998 -0.246586 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 84)
		    (Marker -0.39998 -0.285541 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 64)
		    (Marker -0.533307 -0.562116 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 63)
		    (Marker -0.533307 -0.733904 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 62)
		    (Marker -0.533307 -0.735462 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 61)
		    (Marker -0.533307 -0.760783 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 60)
		    (Marker -0.533307 -0.843755 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 59)
		    (Marker -0.533307 -0.854273 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 58)
		    (Marker -0.533307 -0.881541 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 57)
		    (Marker -0.533307 -0.915937 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 56)
		    (Marker -0.533307 -0.920495 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 11)
		    (Marker -0.79996 -0.569907 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 10)
		    (Marker -0.79996 -0.671188 0)))))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")))))
(Window -1 1 -1 1)
    (User_Options "toplayer=1")))))
)))))
rker_Symbol "*")
		    (User_Value 56)
		    (Marker -0.533307 -0.920495 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 11)
		    (Marker -0.79996 -0.569907 0)))
		  (Segment "" (
		    (Marker_Symbol "*")
		    (User_Value 10)
		    (Marker -0.79996 -0.671188 0)))))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")))))



