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1.0 INTRODUCTION

1.1 Purpose and Scope

This Corrective Measures Plan (CMP) is provided in accordance with OAC 3745-27-
10(F) to address the presence of waste-derived constituents in the groundwater in the significant
saturated zone (significant zone of saturation (SZS)) at Royalton Road Sanitary Landfill in
Cuyahoga County, Ohio. Presented herein is an evaluation of the corrective measures
alternatives as required by OAC 3745-27-10(F)(3). Performance standards and technical criteria
are evaluated and compared for each corrective measures alternative. The report also includes a
recommended alternative. Data evaluation methods are provided that will be used to monitor the
effectiveness of the selected remedial measure. The Corrective Measures Groundwater Quality
Monitoring Plan is provided, in accordance with OAC 3745-27-10(F)(2)(e), as a stand-alone

document and is presented as Appendix A.

1.2  Background

Royalton Road Sanitary Landfill is located in south central Cuyahoga County, Brecksville
Township, within the limits of Broadview Heights, Ohio. The Site is northwest of the
intersection of I-77 and Royalton Road (SR 82) (Figure 1). The Site property is bounded by
Chippewa Creek to the north, an unnamed tributary valley to Chippewa Creek to the west, and

Royalton Road and commercial and development business development to the south and east.

The property was owned by Emil E. Kocor from 1939 to 1963 and operated as a waste
disposal site serving the Villages of Broadview Heights and Seven Hills. In 1963, G & H
Enterprises, Inc. acquired the property and large scale landfill development on the site was
initiated for solid-waste disposal. Tri-Square Corporation took over ownership of the property in
1969 and is the current property owner. The Norton Construction Company has operated the
facility for the Tri-Square Corporation since 1969. The Site is currently closed and was operated

under permit PTI # 02-9306 which was issued by the Ohio Environmental Protection Agency
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(OEPA) in 1998. Closure certification for the Site was received from the OEPA in a letter dated
February 1, 2011 (Bowman and Sowers, Ohio EPA to Balog, Norton Environmental). A copy of

the closure certification letter is located in Appendix B.

The groundwater assessment monitoring network consists of 19 wells, 17 wells
completed in the Cuyahoga Group Shale and two wells completed in the unconsolidated deposits
which directly overlay the Shale. These strata are defined as the SZS at the Site. During the
hydrogeologic investigation conducted by Bowser-Morner in 1999 it was concluded that
monitoring wells in the SZS had elevated concentrations of certain indicator parameters (i.e.,
chloride). In 2002 five additional monitoring wells were installed by Eagon & Associates, Inc.
for a supplemental site investigation and these wells were placed into the assessment program
due to degraded water quality. Although no statistics were performed and statistically significant
increases were not declared, constituent concentrations of the SZS wells appeared to be elevated
above normal background levels, therefore, all SZS wells were placed into the assessment
monitoring network. The initial assessment plan was submitted by Eagon & Associates, Inc.
October 3, 2002. Figure 2 displays the locations of the assessment and detection groundwater
monitoring wells. Table 1 is a well construction summary of all wells in the assessment and

detection programs.

A brief summary of the findings of the groundwater quality assessment report that defined
the rate and extent of groundwater impact and the constituents of concern are also presented
herein. Please refer to the document, “Ground-Water Quality Assessment Report, Significant
Saturated Zone, Royalton Road Sanitary Landfill, Cuyahoga County, Ohio” (April 2007, Revised
February 2011 and April 2012) and subsequent Semiannual Groundwater Assessment Activities
Reports with Determination of Rate, Extent, and Concentration for a description of the rate and

extent of groundwater impacts at the Site.

The Berea Sandstone is designated as the uppermost aquifer system (UAS) at the Site and
the groundwater monitoring system for the UAS is comprised of three monitoring wells. All

wells in the UAS are monitored under the “Site Specific Groundwater (Detection) Monitoring
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Plan” for the Site. Groundwater quality within the UAS has not been degraded by landfill
activities and is therefore not discussed in this CMP, except for the discussion of hydrogeologic

conditions at the Site.
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20 HYDROGEOLOGIC CONDITIONS

The Site is situated along the southern valley wall of Chippewa Creek, extending south
over an upland till plain. Ground surface elevations vary from about 920 feet above mean sea
level (MSL) near Chippewa Creek to 1,180 feet, MSL along the southern property line.
Historical topographic information indicates that a north-south trending ravine dissected the
property. Site drainage is northward towards Chippewa Creek. Chippewa Creek flows to the
east and discharges into the Cuyahoga River. Ultimately, surface water discharges to Lake Erie

approximately 13 miles to the north.

The facility is located in the glaciated section of the Appalachian Plateau Physiographic
Province. In the vicinity of the site the plateau is deeply dissected by streams. Current landforms
primarily owe their origin to Pleistocene glaciation. The Site lies on a till plain that has
experienced significant dissection by streams since the end of the Wisconsinan glacial period.
The proximity of the Site to the Cuyahoga River (which lies about 3 %2 miles east) has intensified
the degree of stream dissection. Chippewa Creek and its larger tributaries are incised into the
underlying bedrock. The high degree of stream dissection and resulting high erosion rates have

largely removed unconsolidated glacial deposits at the site.

Remaining glacial deposits at the Site are encountered primarily to the south, generally in
the upland areas. At the southern property boundary, unconsolidated deposits are as thick as
105 feet. Near Chippewa Creek and along the tributary valley near the western site boundary,
unconsolidated deposits are absent or very thin due to surficial erosion. The glacial deposits are

primarily till, an unsorted mixture of clay, silt, sand, gravel, and cobbles.

Bedrock that immediately underlies the unconsolidated deposits at the Site is identified as
the Meadville Shale Formation of the Mississippian age Cuyahoga Group. The Meadville
Formation consists predominantly of shale with thin sandstone interbeds. The base of the
Meadville Formation is not readily determined from the existing site data, but based on regional

data should be near the base level of the Chippewa Creek. Underlying the Meadville Shale are
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two similar units of the Cuyahoga Group, the Sharpsville Sandstone, and the Orangeville Shale.
The Sharpsville Sandstone consists of interbedded shale and sandstone while the Orangeville
Shale is primarily shale. Thickness of individual units is difficult to discern but in general the
thickness of the Cuyahoga Group Shale at the site ranges from 288 feet (MW-11D) to 119 feet
(MW-7).

The Cuyahoga Group is underlain by the Mississippian age Berea Sandstone which is
designated as the uppermost aquifer system at the site. The Berea is described as a fine to coarse-
grained sandstone with calcareous cement. The top of the Berea Sandstone is encountered in the
range of 835 to 820 feet MSL at the site. The maximum thickness of the Berea Sandstone
observed at the site is 57 feet at well MW-7/BH-2.

Regional aquifers identified within the area surrounding the site are limited to the Berea
Sandstone. The Berea Sandstone has regional extent and generally is capable of yielding
sufficient groundwater for domestic supplies. In the southern vicinity of the site the Berea is
encountered at depths in excess of 200 feet. Previous searches of Ohio Department of Natural
Resources (ODNR), Division of Water files by Bowser-Morner (2000b) identified only five

residential wells completed in the Berea Sandstone within one mile of the site.

The unconsolidated deposits and Cuyahoga Group strata also are a potential groundwater
source in the site vicinity. However, groundwater production from the unconsolidated deposits
and Cuyahoga Group is dependent on localized water-producing zones and the unit is not
considered an aquifer. Typically, the degree of surficial weathering and the presence of localized
sandstone beds, or zones of increased permeability, control well yield. Groundwater production
within the Cuyahoga Group strata typically is confined to the weathered surficial part of the unit.
Deep drilling within the unit rarely increases well yield. Groundwater flow within the Cuyahoga
Group probably is not uniform but rather characterized by discrete local flow zones. Perched
groundwater flows along the interface of the Cuyahoga Shale with overlying till/waste resulting
in a flow pattern that converges toward the center of the site, concentrating flow northward,

toward the mouth of the buried valley. Similarly, it is likely that groundwater in the western and
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eastern parts of the site have components of flow influenced by ravines that bound the site on the
west and the north. In general, flow probably follows the existing local and historical topography
with a dominant northern flow direction toward Chippewa Creek. Recharge occurs in upland

areas and local ravines are the discharge points.

As stated, the unconsolidated deposits and the underlying Cuyahoga Group Shale is
designated as the SZS at the site. Due to the discontinuous nature of the zone a potentiometric
surface map cannot be constructed. However, Figure 3 is a groundwater elevation map of the

SZS with inferred flow lines using both past and present topography.

A previous search of ODNR well records within a one mile radius of the site identified
11 wells developed within the Cuyahoga Group strata. Several of the well logs indicated that no
water-producing zones were encountered and the borehole was dry. Wells with water producing
zones having yields as high as 10 gpm were recorded and the average yield is 4.3 gpm. The City
of Cleveland provides municipal water service to the area surrounding the site. There are no
known groundwater users proximal to the site. Properties identified with wells during prior
regional investigations have been identified as having service accounts with the City of

Cleveland.
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3.0 RATE AND EXTENT OF GROUNDWATER IMPACTS

The extent of groundwater contamination is limited to the significant zone of saturation at
the site. The uppermost aquifer wells do not exhibit water-quality indicative of waste-derived
contamination. This CMP presents the parameters that have been determined to be above
upgradient (background) conditions. A detailed discussion of methods used to determine
parameters above background is presented in the document, “Groundwater Quality Assessment
Report, Significant Saturated Zone, Royalton Road Sanitary Landfill, Cuyahoga County, Ohio”
submitted April 2007 (Revised February 2011 and April 2012) and in the reports documenting
the semiannual determination of rate, extent, and concentration submitted in accordance with

OAC 3745-27-10(E)(9), most recently in August 2018.

All the groundwater quality results used to identify parameters above background have
been submitted previously in semiannual reports. The SZS monitoring wells and parameters that
were determined to be above background conditions are listed on Table 2. Only those
downgradient SZS wells that have water-quality that has been impacted are listed on Table 2.
Downgradient SZS wells that do not display impacted water-quality (WMW-2 and WMW-3) are
not included on Table 2. Water-quality summary tables and time-series plots of all SZS wells for
those parameters determined to be above background are located in Appendix C and

Appendix D, respectively.

The Appendix II semivolatile organic compound (SVOC) n-nitrosodibutylamine was
detected at well MW-10S during the 2014 first semiannual event. Subsequently, that parameter
was added to the semiannual assessment sampling parameter list. That SVOC has not been
detected in well MW-10S for any subsequent sampling event or at any other assessment well.
The anomalous SVOC detection at MW-10S is not believed to be related to a waste-derived
impact from the facility. Therefore, that parameter is not included on Table 2. The OAC 3745-
27-10 Appendix II parameter sulfide was detected at well MW-11S at a concentration of
0.2 mg/L during the 2018 first semiannual assessment sampling event. The result was just above

the PQL of 0.1 mg/L. Sporadic detections of sulfide have been observed historically at other
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SZS wells. Based on the sporadic, non-routine detections at other SZS wells, the result observed
at well MW-118 is likely an outlier and sulfide is not anticipated to be continually detected at
this or any other SZS well. However, because this parameter was not verified at the time of this
submittal, to be conservative, sulfide was added to Table 2 and is indicated to be above
background at well MW-11S. No other Appendix II parameters (that are not also listed in
Appendix I) are listed on Table 2.

Historical results of the parameters selenium and zinc indicated that concentrations were
above background at a few SZS wells. Recent data (since 2012) indicates that concentrations of
these parameters are no longer above background at any SZS well. Therefore, the parameters
selenium and zinc are not included on Table 2. Time-series plots for selenium and zinc are

enclosed at the end of Appendix D.

Figure 4 is a map illustrating the maximum extent of the facility's influence on
groundwater quality based on the data provided in the 2007 Assessment Report (revised
April 2012) and semiannual determinations. The extent of groundwater impacts presented on
Figure 4 remains unchanged from the previous determinations presented in prior semiannual

reports and the Assessment Report.
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40 CORRECTIVE MEASURES STUDY APPROACH AND OBJECTIVES

4.1 Objectives of Corrective Measures Plan

The objectives of the Corrective Measures Plan are to identify the appropriate level of
action to address the concerns at the Site, identify a range of remedial procedures appropriate to
address those concerns, evaluate the potential remedial procedures in accordance with the criteria
specified in OAC 3745-27-10(F), and recommend a corrective action appropriate to the Site

conditions and concerns.

4.2 Performance Standards

OAC 3745-27-10(F) specifies that a corrective measures study should evaluate the
practicable remediation procedures that are available to address the Site conditions identified in
the groundwater assessment. This evaluation should, at a minimum, evaluate the potential

remediation procedures with respect to four primary performance standards.

(1)  The procedure should be protective of human health and the environment (OAC 3745-27-
10(F)(2)(a)). Measures to address protectiveness are described elsewhere in OAC 3745-

27-10(F) such as the discussion of the technical criteria for evaluating remedial
procedures. Protectiveness must be considered in conjunction with the assessment of

potential risk posed by the presence of waste-derived constituents.

(2) The procedure should attain the groundwater concentration levels established in

accordance with OAC 3745-27-10(F)(2)(b).

3) The procedure should control the source of releases to reduce or eliminate, to the

maximum extent practicable, the potential for further releases of waste-derived

constituents into the environment (OAC 3745-27-10(F)(2)(c)).
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(4)

4.3

The procedure should comply with appropriate standards for the management of wastes

(OAC 3745-27-10(F)(2)(d)). Paragraph (F)(13) specifies that wastes should be managed

in a manner that protects human health and the environment and complies with applicable

laws and regulations.

Technical Criteria

OAC 3745-27-10(F)(3) identifies 11 specific technical criteria against which the various

remediation procedures should be evaluated to determine their effectiveness and practicability to

implement. These criteria include:

Short-term and long-term effectiveness with emphasis on degree of reduction of existing
risks, magnitude of residual risks after the procedure is implemented, potential for risks
during implementation, and reliability of the measure (OAC 3745-27-10(F)(3)(a)). This
criterion is divided into eight factors ((a)(i) through (a)(viii)).

Effectiveness of the remediation procedure in controlling the source to reduce further
releases by considering the use of containment and treatment (OAC 3745-27-
10(F)(3)(b)). This criterion is divided into two factors ((b)(i) and (b)(ii)).

The need to coordinate with and obtain necessary approvals and permits from regulatory

bodies to implement the procedure (OAC 3745-27-10(F)(3)(c)).

The available capacity and location of needed treatment, storage, and disposal services

(OAC 3745-27-10(F)(3)(d)).

The ease or difficulty of implementing potential remedies based on consideration of the
degree of difficulty associated with constructing the technology, the expected operational
reliability, and the availability of necessary equipment and specialists (OAC 3745-27-
10(F)(3)(e)). This criterion is divided into three factors ((e)(i) through (e)(iii)).
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6. The degree to which community concerns are addressed by a potential corrective measure

(OAC 3745-27-10(F)(3)(£)).

7. The performance, reliability, ease of implementation, and potential impacts of the

potential remediation procedures (OAC 3745-27-10(F)(3)(g)).

8. The schedule to initiate and complete the remedial procedure considering the capability of
the technology to achieve the groundwater concentration levels (OAC 3745-27-
10(F)(3)(h)). This criterion is divided into seven factors ((h)(i) through (h)(vii)).

9. The resource value of the aquifer including among other factors the current and future
uses of the aquifer, proximity and withdrawal rates of users, hydrogeologic characteristics
of the site, and groundwater treatment and removal costs (OAC 3745-27-10(F)(3)(1)).
This criterion is divided into seven factors ((i)(i) through (i)(vii)).

10.  Practical capability of the owner or operator (OAC 3745-27-10(F)(3)(j)).

11.  Other relevant factors (OAC 3745-27-10(F)(3)(k)).
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50 CORRECTIVE MEASURES ALTERNATIVES

5.1 General Concept

In selecting corrective measures alternatives to be evaluated, consideration was given to
the geologic setting at the facility, chemical properties of the parameters of concern,
concentration and distribution of parameters above background in the groundwater, practicability
and technical feasibility of the methods, and potential risk to any viable receptors. The goal of
implementing a remedial technology is to restore the impacted zone in an efficient and cost-

effective manner.

Four corrective measures alternatives are discussed in the following sections and

evaluated for their practicability and effectiveness.

5.2 Alternatives Evaluated

Corrective measures alternatives selected for consideration were evaluated based on
performance standards and technical criteria specified in OAC 3745-27-10(F)(7)(2) and (3). A
comparison of the alternatives evaluated with the performance standards and technical criteria is
presented in Table 3. The following is a brief description and summary of key factors for each

alternative evaluated:

Alternative 1. Continued Monitoring with Natural Attenuation: This alternative involves

continuation of semiannual monitoring of the groundwater monitoring wells and surface
water locations at the Site. No further active corrective measures would be implemented,
but natural attenuation parameters would be monitored. The natural attenuation
parameters (MNA parameters) include the major ions, total iron, ferrous iron, dissolved
oxygen, oxygen reduction potential, total organic carbon, nitrate-nitrite, ammonia, routine
field parameters (pH, temperature, turbidity, specific conductance), and select VOCs.

The MNA parameters will be monitored and evaluated semiannually to determine the
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effectiveness of natural attenuation. This alternative is easily implemented and would

provide monitoring the rate of migration and extent of groundwater impacts.

Alternative 2. Capping and Leachate Management System: Capping of the entire facility

has been completed and has received approval from OEPA. This alternative involves
installation of a leachate collection system and capping constructed of approved material.
A leachate system has already been implemented at the Site and liquids are being
removed from gas extraction wells. The capping will reduce infiltration of water and
leachate generation at the Site. Appendix E contains a figure from URS that displays the

capped areas and the date of closure for each segment of the cap.

Alternative 3. Extend Leachate Management System (LMS): This extension intercepts

degraded groundwater as it flows north towards Chippewa creek. An LMS extension was
previously completed and a certification was submitted to the Ohio EPA by URS on
January 2, 2007. The URS Certification of LMS is enclosed as Appendix F. The LMS
consisted of installation of an additional sump and additional leachate line between waste
placement boundaries and impacted downgradient monitoring wells MW-17S and
MW-14D and piezometer MW-14S. Since installation of the sump and the LMS, reduced
saturation of the SZS in this area as a result of the extended leachate line is evident based
on lower groundwater levels and partial or no sample collections at adjacent monitoring
wells because of an insufficient amount of available water. This indicates that the sump
is collecting degraded water prior to leaving the Site. Groundwater continues to be
pumped from the sump. Details of the sump installation and evacuated volumes of
groundwater are located in Appendix F. As shown on Figure 1 of Appendix F, the
underground pipe for the LMS has been extended to intercept groundwater from the area

near the northern-most wells to the existing Chippewa Creek pumping station.

Alternative 4. Phytoremediation: This alternative involves the use of plants for

bioremediation to remove, degrade, or stabilize contaminants in groundwater. The use of

plants could be implemented but based on the depth of the wells and the discontinuous
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nature of the SZS water producing zones within the unit, phytoremediation may not be

very effective, especially in the weathered shale unit of the SZS.

5.3 Recommended Alternative

Alternatives 2 and 3 have been completed; therefore, Alternative 1 is recommended for

the following reasons:

1. The leachate management system with the extension and capping of the entire facility

are completed.

2. Corrective measures monitoring will allow for monitoring for any future changes in

groundwater quality at the site.

3. There is currently no risk to human health or the environment outside of the property

since the extent of the impacted area is within the property boundaries.

4. Alternative 1 does not have any of the short-term risk exposure (i.e., handling of

impacted groundwater and soils).

5.4  Proposed Groundwater Remediation Standards

Rule OAC 3745-27-10(F)(7) provides criteria for setting groundwater remediation
standards (GWRS) for parameters found to be above background concentrations. It is noted that
the initial CMP submittal (and February 2011 revision) referred to the GWRS as concentration
level goals (CLGs); however, the CLG terminology has been replaced in this text with GWRS.

The collection of additional groundwater quality data during the routine semiannual
assessment sampling events has been ongoing since submittal of the original (and subsequent

revision) of the CMP. The parameters determined to be above background and derivation of the

Eagon & Associates, Inc. 5-3 December 2019



proposed GWRS for those parameters incorporate historical and more recent data and are
presented herein. Parameters above background are located on Table 2 and the proposed GWRS

for those parameters are presented on Table 4.

The proposed GWRS presented on Table 4 were determined by evaluating each
constituent above background individually. The GWRS for the constituents identified above
background have been set equal to the MCL established for the constituent unless the constituent
does not have a MCL. Those parameters that do not have a MCL, the GWRS has been
established using a Secondary MCL (SMCL), U.S. EPA Action Level (AL), or U.S, EPA Health
Advisory. However, if background (upgradient well) concentrations for a parameter with an
associated MCLs, SMCLs or other regulatory limit exceeds that limit (i.e., natural background is
greater than a MCL, SMCL, etc.), two times the highest concentration in background was
established as the GWRS. This is the case for the parameters arsenic, manganese, iron, and total
dissolved solids. Additionally, if a constituent does not have an established regulatory limit, two
times the highest concentration in background is the proposed GWRS. The practical quantitation
limit (PQL) is set as the GWRS for a constituent if no regulatory limit is established and all the

upgradient well data for that constituent is nondetect.

The upgradient SZS monitoring wells at the Site are MW-2R, MW-3, MW-12, and
MW-13. Water-quality data from wells MW-2R, MW-3, and MW-12 were pooled and evaluated
to determine the highest result to be used for calculating the GWRS for a specific parameter
when a regulatory limit was not utilized (or not applicable) as the GWRS. Data sets were
analyzed, by well, by parameter using the ChemStat statistical program to identify any outliers.
Any identified outliers were excluded from the highest result determination. A summary of the

upgradient well data used to determine the applicable GWRS are presented on Table 5.

Groundwater quality results from upgradient well MW-13 were not included in the
pooled data based on previous Ohio EPA comments and the inferred poor waste quality at the
well. Well MW-13 is located near the landfill property boundary, in proximity to an equipment

and vehicle storage area, a maintenance shed, commercial office buildings, and paved driveways
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(i.e., vehicle traffic). The proximity to several potential sources of groundwater impact not
directly related to solid waste placement may have yielded groundwater quality that is not
entirely representative of upgradient natural groundwater conditions. Groundwater quality data
for all of the SZS wells (including all upgradient wells) for parameters above background are

located in Appendix C.
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6.0 SAMPLING AND ANALYSIS PLAN

A Corrective Measures Groundwater Quality Monitoring Plan (CMGWQMP) has been
prepared in accordance with rule OAC 3745-27-10(F)(2)(e) and is presented in Appendix A. The
CMGWQMP provides detailed descriptions of the methods and procedures used for groundwater
sampling, data evaluation, and statistical analysis of the water-quality results for the corrective
measures. The statistical analysis of the groundwater quality data for the proposed corrective
measures will consist of two parts, one for the parameters below background and the other for
parameters above background. The CMGWQMP also includes provisions for surface water
sampling of Chippewa Creek and evaluation of MNA parameters. Figure 2 presents the locations

of the groundwater monitoring wells and the creek sampling locations.

Once a corrective measure is selected by the Director (or authorized representative) the
CMGWQMP is intended to be a living, standalone document. As such, the document will
require periodic revisions to update background or to include modifications in sampling practices
and/or equipment. Changes of this nature will follow applicable Rules and may be implemented
with the submitted Plan revision. If Ohio EPA does not concur with any such revisions, it is
understood that the facility will receive correspondence from Ohio EPA requesting “more
information needed” to discuss the revision in question. Non-routine changes such as a
background update for a statistically significant increase above background or a change in the
monitoring system (i.e., installation or abandonment of a well) will require Director’s (or an
authorized representative’s) approval or approval at the Ohio EPA Northeast District level,
depending on the proposed revision, prior to implementation at the Site. The procedure outlined
above for revisions to the CMGWQMP creates a more efficient, usable document while still
maintaining rule compliance as well as the integrity of the corrective measures monitoring

program at the Site.

Eagon & Associates, Inc. 6-1 December 2019



7.0 SCHEDULE

The recommended corrective measure of continued groundwater monitoring with natural
attenuation is currently ongoing under the assessment program. With approval of the
recommended corrective measure by the Director, the monitoring will continue with evaluation
of the data for constituents below background and for those constituents determined to be above

background as described in the CMGWQMP presented in Appendix A of this Plan.
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CORRECTIVE MEASURES GROUNDWATER QUALITY
MONITORING PLAN FOR THE SIGNIFICANT ZONE OF SATURATION
ROYALTON ROAD SANITARY LANDFILL
CUYAHOGA COUNTY, OHIO

1.0 INTRODUCTION

1.1 Purpose

The purpose of this document is to present the corrective measures groundwater quality
monitoring program for the significant zone of saturation (SZS) at the Royalton Road Sanitary
Landfill, Cuyahoga County, referred to herein as the site. The goal of this program is to monitor
groundwater quality within the significant zones of saturation determined to be impacted by the
facility to monitor the effectiveness of the corrective measures. This Corrective Measures
Groundwater Quality Monitoring Plan (CMGWQMP) has been developed in accordance with the
requirements of OAC 3745-27-10(F) and applicable agreements and permits.

Periodic revisions to the document may occur with changing regulations, company
policies, or other applicable updates. Any future changes will be identified on the “Revisions”
page of this document and all changes will be submitted to the Ohio EPA and the Cuyahoga County
District Board of Health. The site description, hydrogeologic setting, and local water use are
presented in the remainder of this section. The groundwater monitoring system is summarized in
Section 2.0. Sections 3.0 through 5.0 present the sampling and analysis methodologies. The
statistical program for the corrective measures is presented in Section 6.0 and a summary is

provided in Section 7.0.
1.2  Location
Royalton Road Sanitary Landfill is located in south central Cuyahoga County, within

Broadview Heights, Ohio (Figure 1). The site is located northwest of the intersection of I-77 and
Royalton Road (SR 82). The site property is bound by Chippewa Creek on the north, an unnamed
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tributary valley to Chippewa Creek on the west, Royalton Road and business development on the

south, and a construction and demolition landfill on the east.

1.3  Operational History

In 1963, G & H Enterprises, Inc. acquired the property and continued developing the land
for solid-waste disposal. Tri-Square Corporation took over ownership of the property in 1969
and is the current property owner. The Norton Construction Company operated the facility for
the Tri-Square Corporation from 1969 under permit PTI # 02-9306 which was issued by the Ohio
Environmental Protection Agency (OEPA) in 1998. The facility is now closed (closure
certification received from the Ohio EPA in a letter dated February 1, 2011) and has ceased
accepting solid waste. The 30 year post-closure period for the landfill commenced on October 22,
2010.

1.4  Status of Monitoring Programs

The CMGWQMP and the Site Specific Groundwater (Detection) Monitoring Plan are
independent stand-alone documents. This CMGWQMP is written as part of the corrective
measures program. The corrective measures program is established in accordance with submittal
of the Assessment Report (determination of rate and extent) (Eagon, April 2007; revised
February 2011 and April 2012). All monitoring wells which were sampled under the Assessment
Monitoring Plan (Revision 10, November 2017) will move into corrective measures monitoring
and will be sampled and analyzed following procedures outlined in this CMGWQMP upon
selection of a corrective measure by the Director of the Ohio EPA as discussed in the September
2018 revision of the Corrective Measures Plan (CMP) for Royalton Road Sanitary Landfill.
Typically, the routine semiannual detection and corrective measures sampling events will be

performed concurrently but will follow their respective plans.
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1.5  Geologic Setting

1.5.1 Regional Geology

The facility is located in the glaciated section of the Appalachian Plateau Physiographic
Province. In the vicinity of the site the plateau is deeply dissected by streams. Topography is
steep, varying from 1,180 feet (MSL) along the southern part of the site to 920 feet (MSL) to the
north along Chippewa Creek. Surface water at the site is controlled by Chippewa Creek which is
a tributary to the Cuyahoga River. Ultimately, surface water discharges to Lake Erie

approximately 13 miles to the north.

Current landforms primarily owe their origin to Pleistocene glaciation. The site is situated
within a till plain area that has experienced significant dissection by streams since the end of the
Wisconsinan glacial period. The proximity of the site to the Cuyahoga River (3 %2 miles east) has
intensified the degree of stream dissection. Chippewa Creek and its larger tributaries are incised
into the underlying bedrock. The high degree of stream dissection and resulting high erosion rates
has largely removed unconsolidated glacial deposits at the site. Glacial deposits are primarily
located at high elevations along the southern side of the site. The bedrock of interest in the site
vicinity is the Mississippian age, Cuyahoga Group and Berea Sandstone. The dominant rock type

is shale.

1.5.2 Site Geology

Glacial deposits at the site are primarily confined to the south, generally within the upland
areas. At the southern property boundary, unconsolidated deposits as thick as 105 feet have been
documented. Near Chippewa Creek and the tributary valley along the western site boundary,
unconsolidated deposits are absent or very thin due to surficial erosion. The composition of the
glacial deposits is primarily till, and unsorted mixture of clay, silt, sand, gravel, and cobbles. Silt
and/or clay deposits, that probably represent lacustrine environments, are reported at a few
locations. Generally, the lacustrine deposits are encountered beneath till deposits directly

overlying the bedrock. Sand and/or gravel deposits within the till or lacustrine deposits are rare,
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and where encountered are generally very thin. Recent alluvial deposits associated with

Chippewa Creek are thin (one to three feet) and are located proximal to the current stream valley.

Bedrock encountered under the unconsolidated deposits at the site is identified as
Mississippian age, Cuyahoga Group, Meadville Shale Formation. The Meadville consists
predominantly of shale with thin interbedded sandstone beds. The base of the Meadville
formation is not readily discerned using existing site data, but should be near the base level of the
Chippewa Creek based on regional data. Underlying the Meadville Shale within the Cuyahoga
Group are two similar units, the Sharpsville Sandstone, and the Orangeville Shale. The
Sharpsville Sandstone consists of interbedded shale and sandstones and the Orangeville Shale is
primarily shale. Based on regional data, the combined thickness of the Sharpsville Sandstone and
the Orangeville Shale is about 145 feet. Existing site data is largely limited to rotary drill cutting
interpretations which do not provide the detail to differentiate between Cuyahoga Group strata.
As a whole, the Meadville Shale, Sharpsville Sandstone, and Orangeville Shale have very similar
geologic characteristics, and are appropriately referred to as one unit (Cuyahoga Group).
Thickness of the individual units is difficult to discern but in general the thickness of the Cuyahoga
Group Shale at the site ranges from 288 feet (MW-11D) to 119 feet (MW-7).

The Cuyahoga Group is underlain by the Mississippian age Berea Sandstone which is the
deepest stratigraphic unit of interest underlying the site. The unit is described as a fine to coarse-
grained sandstone with calcareous cement. The top of the unit is encountered between 835 and
820 feet MSL at the site. The complete thickness of the Berea Sandstone at the site is defined at
57 feet (MW-7/BH-2).

1.6  Hydrogeologic Setting

1.6.1 Regional Hydrogeology

Regional aquifers identified within the area surrounding the site are limited to the Berea

Sandstone. The Berea Sandstone has regional extent and is generally capable of yielding

sufficient ground water for domestic supplies. In the southern site vicinity the unit is encountered
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at depths in excess of 200 feet. Only five residential wells completed in the Berea Sandstone were
identified within one mile of the site through a search of Ohio Department of Natural Resources
(ODNR), Division of Water files (Bowser-Mormer 2000b). Reported well yields varied from one
gallon per minute (gpm) to 10 (gpm) and averaged four (gpm). The groundwater flow direction
is expected to be north-northwest towards the outcrop/subcrop of the unit. Recharge to the unit
occurs across large upland areas by slow infiltration through overlying units. Discharge from the

unit primarily occurs near the units outcrop, north and east of the site.

The Cuyahoga Group strata is also a potential groundwater source in the site vicinity.
However, groundwater production from the Cuyahoga Group is dependent on localized water-
producing zones and the unit is not considered a regional aquifer. Typically, the degree of
surficial weathering and the presence of localized sandstone beds, or zones of increased
permeability, control well yield. Groundwater production within the Cuyahoga Group strata is
typically confined to the weathered surficial part of the unit. Deep drilling within the unit rarely
increases well yield. A search of ODNR well records, for prior investigations, for a one mile
radius of the site identified 11 wells developed within the Cuyahoga Group strata. Several of the
well logs indicated that no water-producing zones were encountered and the borehole was dry.
Well yields as high as 10 gpm were recorded and the average yield is 4.3 gpm. Groundwater flow
within the unit is probably not uniform and is composed of discrete local flow zones. In general,
flow probably follows the local topography. Recharge occurs in upland areas and local ravines

are discharge points.

1.6.2 Site Hydrogeology

The Berea Sandstone is the uppermost aquifer system (UAS) at the site and the
groundwater monitoring system is comprised of three monitoring wells. The unit is the first
laterally extensive zone of saturation underlying the site. Cuyahoga Group strata overlying the
Berea Sandstone has been characterized as a SZS. Saturated zones within the Cuyahoga Group
have been defined as discontinuous. Groundwater production from the Cuyahoga Group is
primarily limited to the surficially exposed, weathered strata. Unweathered strata within the

Cuyahoga Group unit typically acts as an aquitard. At the site, this aquitard isolates the Berea
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Sandstone from surficial water producing zones. Within the northern part of the site near
Chippewa Creek, soil fill and thin alluvial deposits associated with Chippewa Creek have also

been defined as a significant saturated zone.

Characterization of the Berea Sandstone at the site was accomplished with three borings
and their associated wells. Field permeability testing indicates values within the 107 to
10 cm/sec range. Groundwater elevation data indicate flow within the unit is to the northeast

which correlated with the expected regional flow.

Existing permeability values for the Cuyahoga Group strata vary from 4.5 x 103 to0 5.9 x
10° cm/sec. Generally, the unit has a very low permeability which is supported by the difficulty
in obtaining groundwater samples from many of the site monitoring wells. Precise groundwater
flow determinations are not possible due to the discontinuous nature of the unit. The pre-filled
buried valley in the center of the site likely has influence on the ground water flow at the interface
of the Cuyahoga Shale and overlying deposits resulting in a convergent flow pattern toward the
center of the site ultimately concentrating flow to the north near the mouth of the original valley.
Furthermore, it is likely that ground water in the western part of the site has a component of flow
toward the ravine that bounds the site on the west, and to the north on the eastern side of the
facility. The groundwater flow direction within the unit is toward adjacent stream valleys with a

dominant northern flow direction toward Chippewa Creek.

1.7 Local Water Use

The City of Cleveland provides municipal water service to the area surrounding the site.
There are no known groundwater users proximal to the site. Properties identified with wells
during prior regional investigations have been identified as having service accounts with the City

of Cleveland.
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20 GROUNDWATER MONITORING SYSTEM

2.1 Groundwater Monitoring Well Network

The groundwater monitoring system for the Royalton Road Sanitary Landfill consists of
22 monitoring wells and one piezometer (Figure 2). Three of the site monitoring wells are
completed within the UAS (Berea Sandstone) and 19 monitoring wells and one piezometer are
completed in a SZS (Cuyahoga Group strata, soil fill, and alluvial deposits associated with
Chippewa Creek). The three UAS wells are in the detection program and the 19 SZS monitoring

wells are sampled as part of a groundwater quality corrective measures program.

As discussed in Section 1.6.2, groundwater flow in the SZS is influenced by the pre-filled
buried valley resulting in flow patterns that converge toward the center of the site and flow north
toward Chippewa Creek. The presence of discreet zones of saturation within the SZS create the
potential for a component of flow that discharges to an unnamed tributary of Chippewa Creek
located on the western side of the site and also ultimately to Chippewa Creek. Therefore,
presented on Figure 2 are surface water sampling locations at Chippewa Creek and the unnamed
tributary sampled as part of the corrective measures program. There are a total of three surface
water sampling locations; one located along Chippewa Creek, just slightly upstream of the
property boundary; one downstream in Chippewa Creek as the stream exits the property
boundary; and one along the unnamed tributary above the confluence with Chippewa Creek. It is
noted that creek sampling locations presented on Figure 2 are the anticipated sampling locations;
however, if field observation determines that one or more locations are inaccessible or are a
safety concern, the location may be altered. Any revised location will have the same intent (i.e.,
Chippewa Creek upstream, tributary prior to the confluence with Chippewa Creek, etc.) and will
be noted on the field form.

A potentiometric surface map of the Berea Sandstone is presented on Figure 3. Figure 4
shows groundwater elevations and illustrates the general groundwater flow direction for the SZS.
The maps show the upgradient/downgradient relationships of the UAS and SZS with respect to

the limits of solid-waste placement. The construction details for all of the wells in the
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groundwater monitoring system are summarized on Table 1. Boring logs and well construction

diagrams for each corrective measures well are included in Appendix A.

2.2 Well Placement

Twenty-two monitoring wells are placed at locations surrounding the existing limits of
solid-waste placement (Figure 2). Five wells are located hydraulically upgradient of the site and
17 wells are located sidegradient or downgradient of the existing limits of solid-waste placement.
The hydraulic gradient position of each monitoring well relative to the limits of solid waste is
presented on Table 1. The current groundwater monitoring network is of sufficient number and
spacing to define groundwater quality as it passes under the site. The adequacy of the network

will be evaluated on an annual basis.

2.3 Well Construction

2.3.1 Well Numbering

Wells are labeled with either a "MW" or "WMW" prefix followed by a numerical
number. At well pair locations, a suffix generally distinguishes between wells. A D-suffix
indicates a deep well, a S-suffix indicates a shallow well, and a M-suffix indicates an

intermediate well. A R-suffix indicates a replacement well.

2.3.2 Dirilling and Soil Sampling

Installation of the groundwater monitoring system at the Royalton Road Sanitary Landfill
was initiated in 1985. Prior to 2002, drilling operations were performed by either Bowser-
Momer or Duncan Brothers. Drilling operations performed in 2002 were completed by Frontz
Drilling. Documentation and rationale for drilling methods and soil sampling procedures is
variable but follow current industry practices. The following provides a general description of
the drilling and soil sampling procedures utilized. Detailed drilling and soil sampling practices

are outlined on the boring logs (See Appendix A).
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Drilling was accomplished using auger, rotary, and sonic drilling methods. Typically,
boreholes drilled with auger drill rigs were advanced through unconsolidated deposits and
weathered bedrock using four 3-inch inside diameter (ID) hollow stem augers (HSA). Soil
characterization was accomplished by collecting split-spoon samples or by cuttings. Generally,
the augers were advanced into the weathered bedrock to the desired depth or until auger refusal.
Auger boreholes advanced below the weathered bedrock were advanced using air or water rotary
drilling methods. Bedrock boreholes advanced with rotary drill rigs typically required the
installation of surficial casing through unconsolidated deposits and weathered bedrock. Bedrock
was characterized with continuous core or by cuttings. Sonic boreholes were generally advanced
while collecting continuous core. The core barrel and an outer casing was advanced as sonic

boreholes were drilled.

2.3.3 Well Installation

Monitoring well construction summaries are presented in Appendix A following their

associated boring log. Well construction details are summarized on Table 1.

All of the monitoring wells and the piezometer at the site have similar construction and
are appropriate for the defined hydrogeology. Two-inch diameter, schedule 40 PVC riser and
screen was utilized in all of the monitoring wells except upgradient UAS well MW-11D which is
three inches in diameter. The excessive depth of MW-11D (343 feet) necessitated using heavier
gauge schedule 80 PVC. Screen sections vary from five to 20 feet. Screen lengths greater than
10 feet generally are not used, but are acceptable within the site's hydrogeologic setting. Often,
the identification of water-producing zones within the Cuyahoga Group strata is difficult in the
field and the greater screen lengths increase the likelihood of connecting the water-bearing strata
to the well. Cross-connection of water-producing zones does not occur in any site well. Sand
filter packs generally extend from 1.5 to 5.0 feet above the screen slots. The annular space
between the well casing and borehole wall above the sand pack is sealed with one or a
combination of the following: bentonite pellets, bentonite chips, cement grout, and/or bentonite

grout.
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Some of the monitoring wells were installed with an inner and outer casing. Generally,
deep rotary boreholes that penetrated unstable surficial deposits required the installation of outer
casing to facilitate cutting circulation. In some instances outer casing was installed across
shallow water producing zones to prevent mixing of shallow groundwater with deeper zones
during the drilling process. All of the wells have concrete surface seals and locking protective

COVErS.

2.3.4 Well Abandonment Procedures

Any monitoring well or piezometer that is removed from the groundwater monitoring

network will be properly abandoned in accordance with the State of Ohio Technical Guidance

Manual — Chapter 9: Sealing Abandoned Monitoring Wells and Boreholes (September 2016).

The Ohio EPA will be notified prior to the installation or decommissioning of any well in the
groundwater monitoring network at the site. All work will be documented and entered into the

operating record maintained at the facility.

2.4  Groundwater Monitoring Well Integrity Program

The purpose of the Well Integrity Program is to ensure that the physical integrity of all
monitoring wells is maintained, and thus, representative groundwater quality samples are
obtained from the wells. As part of each scheduled sampling event, the monitoring wells are
inspected for construction integrity by the Monitoring Team. These inspections are recorded on
the Monitoring Well Integrity Report form (Figure 5) which is designed to supplement the Field
Information Form (FIF) (Figure 6).

The conditions near the casing are crucial in maintaining the integrity of the well. For
example, the surface seal acts as a seal to prevent surface water from traveling along the casing
to ground water. Any damage to the seal, including cracks, should be noted and subsequently

corrected.
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Any problems observed with the external protective casing are to be noted and recorded
by the Monitoring Team on the Monitoring Well Integrity Report Form. The external protective
casing serves to protect the internal well casing. Drain holes must be drilled, if not present, as
they allow water to drain from the annular space. Water in the annular space may freeze in the
winter months applying a crushing force upon the casing. This may cause damage to the casing
which might prevent the lowering or removal of sampling equipment. If the external protective

casing is loose, it should be stabilized.

The Monitoring Team shall perform a visual survey of the well casing and note any
problems. As part of the sampling procedures, the Monitoring Team is responsible for
inspecting the exposed part of the dedicated sampling systems. Any exposed sample collection
tubing or piping associated with the system is to be inspected for cracks, leaks, kinks, or other
problems which may affect the performance of the system or the integrity of a sample withdrawn

from the well by the system.

After each routine sampling event the Monitoring Well Integrity Report form (Figure 5)
will be reviewed to determine if any maintenance is needed for any well. Any changes or
alterations will be completed as soon as possible either before or during the following routine
sampling event. However, this may not always be possible due to scheduling and/or attainability
of needed materials; therefore, when dealing with extenuating circumstances maintenance issues

will be corrected within a reasonable time frame.
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3.0 SAMPLING PLAN

The objective of the Royalton Road Sanitary Landfill Corrective Measures Groundwater
Quality Monitoring Plan is to collect representative groundwater quality data in order to monitor
the effectiveness of the corrective measure implemented at the site. The performance of the
sampling team will be an integral part of the monitoring program. Formalized training of the
sampling personnel and periodic audit of sampling procedures will be performed in order to

maintain sampling consistency and integrity.

The analytical laboratory used for analysis of groundwater samples will be Geochemical
Testing (GT) in Somerset, Pennsylvania. GT is responsible for performing or coordinating all

organic and inorganic analyses.

3.1 Sampling Event Preparation

Before the initiation of any sampling event at the facility, the sampling team will review
plans relevant to the sampling event and procure sample containers and sampling equipment
necessary for completing the event. Prior to field work, the sampling team will identify well
locations and characteristics, verify the sampling schedule, and determine sampling point order.
The sampling team also will be responsible for coordinating timely bottle set delivery from the
laboratory, inspecting bottle set shipments, and assembling necessary field records and sampling
equipment and supplies for completing the sampling event. Equipment should be checked to

ensure it is operating properly prior to use in the field.

3.2 Sampling Procedure Summary

The plan for sampling ground water at the Royalton Road Sanitary Landfill includes the

following procedures and techniques:

(1) Procedures prior to sampling;

(2) Sample Collection;
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(3) Preservation and shipment; and

(4) Chain-of-Custody control.

Sampling activities and an instructional step-by-step description of the above procedures
are described in the following sections. These procedures will be revised periodically to reflect

advances in groundwater sampling technology and regulatory policies.

The following subsections describe procedures and techniques for measurement of water
levels, purging of wells, field measurements of pH, specific conductance, temperature, and

turbidity, sample collection (bottles, preservation and shipping), and Chain-of-Custody control.

3.2.1 Procedures Prior to Sampling

A general set of procedures will be followed prior to sample collection at each corrective
measures monitoring well. The condition of the well and its surrounding area will be recorded on
the Monitoring Well Integrity Report form (Figure 5). Sample appearance, weather conditions,
and specific comments will be recorded in the "Field Comments" section of the Field Information

Form (FIF) presented on Figure 6.

3.2.1.1 Well Integrity

During each routine sampling event the sampling team will fill out a Monitoring Well
Integrity Form (Figure 5) which is a checklist of maintenance issues that may be encountered at a
well. Any maintenance problems discovered with conditions of the well or surrounding area
during review will be noted on the well integrity form. Additional details regarding the well

integrity program are discussed in Section 2.4 of this plan.

3.2.1.2 Measurement of Groundwater Elevations

Static water-level measurements will be completed prior to purging at any of the wells and

will be measured within a 24-hour period. Each static water-level measurement and the date and
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time the water level was measured will be recorded on the Water-Level Record (Figure 7). Water-
level measurements will be collected with a portable electric tape and will be recorded to the
nearest 0.01 foot. The tip of the water-level indicator will be washed with a non-phosphate
detergent (e.g. Liquinox) and thoroughly rinsed with distilled water before and after use at each
well. At least semiannually water levels for the entire monitoring system including the UAS and
SZS will be measured. Water levels will also be collected for the monitoring network if a
sampling event is conducted in which more than half of the wells in that monitored zone are

sampled. All measurements will be recorded on the Water-Level Record.

The mark on the top of the sampling pump cap inside the guard pipe will always be used
as the reference measuring point when a dedicated pump is installed. If a dedicated pump is not
installed, then the mark on the top of the PVC well casing will be used as the measuring point.
All measuring point elevations have been determined by a licensed surveyor. Using the

measuring point elevations, the depth to water will be converted to water-level elevations.

3.2.1.3 Well Depth Measurements

Well depths will not be measured in wells with dedicated sampling pumps on a routine
basis at the facility. In order to determine total well depths in wells with dedicated pumps, the
pumps would have to be removed from each well. Removal and installation of sampling
equipment agitates the water column, increases sample turbidity, and increases the potential for
accidental contamination. Therefore, pumps will be removed only to perform needed
maintenance or to check the well for siltation if an increasing trend in turbidity is identified.
Whenever a pump is removed for repair or replacement, a total well depth will be measured. Total
depth in wells which do not have dedicated pumps will be measured annually. Measurements
will be taken prior to any purging and/or sampling at the well. Total well depths will be measured
using a water-level tape calibrated to the nearest 0.01 foot. Whenever a total depth is measured,
the tape to be used will be washed with a non-phosphate detergent (e.g., Liquinox) and will be
rinsed with distilled or deionized water. Total depth measurements will be recorded on the Water-

Level Record.
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3.2.14 Detection of Immiscible Layers

Purge water from all wells will be discharged into a bucket of known volume and the water
in the container will be visually inspected for immiscible layers. For wells equipped with
dedicated bailers, the first bailer of water removed at the beginning of purging will be carefully
removed from the well and visually inspected for immiscible layers. Clear bailers or interface
probes cannot be used in wells with dedicated bladder pumps; therefore, water is purged directly
from the dedicated pump tubing into a bucket of known volume and then visually inspected for
immiscible layers. If any immiscible layers are observed in the purge water, it will be noted on
the FIF. In addition, the water level probe will be visually inspected for film indicative of floating

layers.

3.2.2 Well Purging Methods

3.22.1  Purging and Sampling Equipment

All purging and sampling equipment will be dedicated to the well or disposable (i.e.,
disposable bailer), thus preventing any potential cross-contamination between wells. Samples
will be extracted using either dedicated or disposable bailers or dedicated Well Wizard-brand
bladder pumps. Bailers and pump systems are composed of "inert" materials (PVC, Teflon)
which are compatible with the well-construction materials (PVC). When using bailers, care will

be taken not to allow the bailer or string used to lower the bailer in the well to touch the ground.

Samples will be collected based on decreasing sensitivity of the parameters and according
to the Ohio EPA TEGD. That is, the order of filling sample bottles for corrective measures wells
will be: volatile organic compounds (VOCs), total metals, sulfide, sulfate, chloride, alkalinity,
TDS, ammonia, and nitrate-nitrite. The order for collecting samples and minimum volumes

required for each analysis at Royalton Road Sanitary Landfill is listed on Table 2.

Note: A low-yield well request was submitted October 27, 2003 for three wells in the
monitoring network. The request to Ohio EPA to obtain approval for designating three

Eagon & Associates, Inc. 3-4 Revision 2; September 2018



significant saturated zone wells (WMW-3, MW4-97, and MW-16) as low yielding and the use of
an alternate parameter list was approved in a Final Findings and Orders dated March 27, 2007.
The alternate parameter collection order remains the same but reflects the parameter list that is

established in this plan for corrective measures monitoring.

For low-yield wells, the water volume and sampling order have been changed to reflect
production capabilities of the wells as stated in the low-yield well request. Table 3 is a revised
sampling order for the corrective measures monitoring parameters. Also included is the minimum
sample volume needed to perform the analysis. It should be understood that minimum volumes
do not include "extra" water. Therefore, if a minimum volume sample is collected and that
container is accidentally broken or re-analysis is needed it will not be possible. Table 3 contains
all corrective measures monitoring parameters and is not an alternate list with deletions, but a
revised list to use when collecting samples. For example, during a given sampling event, multiple
analyses may be collected using the minimum volumes (from Table 3) depending on the amount
of recovery of the well. However, the next sampling event may not yield as much water and
therefore only a partial sample, if any, may be collected in accordance with sampling order
displayed on Table 3. This infers that there cannot be a set parameter list due to the nature of the
wells and the variable water production of each. Hence, Table 3 is a parameter sampling priority

list that is dependent on the yield from each well during each event.

3.22.2 Pump Settings

Whenever a pump is installed in a well, the pump intake will be located near the mid-point
of the screen unless the static water level is routinely within the screen interval. Pump intakes in
this case will be located near the bottom of the well screen. Pump intake depth for the wells are
located on Table 1.

3.22.3  Well Purging Criteria

The following purging and sampling techniques are meant to produce groundwater samples

of the highest quality possible using the sampling equipment currently installed in the corrective
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measures groundwater monitoring system at the site. In general, wells with dedicated sampling
pumps will be purged using low-flow or minimum purge sampling procedures and wells equipped
with bailers will be purged using traditional (i.e., 3-5 well volume) methods. Each procedure is
outlined in the following sections. The U.S. EPA paper "Low Flow (minimal drawdown) Ground
Water Sampling Procedures" written by Puls and Barcelous (April 1996) and Ohio EPA's
Technical Guidance Manual for Hydrogeologic Investigations and Ground Water Monitoring
(February 1995) were used for guidance in developing the procedures for sampling groundwater
at the Royalton Road Sanitary Landfill.

3224 Low-Flow Method

Low-flow (minimal drawdown) groundwater sampling procedures will purge wells at very
low rates in order to produce minimal drawdown in the well during purging and sampling.
Purging will be considered complete when both the water level and field measurements of specific
conductance, pH, and temperature have stabilized. The U.S. EPA paper on low-flow procedures
referenced above states, “Temperature and pH...are actually quite insensitive in distinguishing
between formation water and stagnant casing water; nevertheless, these are important parameters
for data interpretation purposes and should also be measured.” However, based on comments
from Ohio EPA, pH and temperature, in addition to specific conductance will be used to determine

purging completion. Sample collection will be initiated immediately after purging at each well.

During purging, wells will be pumped at a rate that allows water levels to stabilize.
Purging rates in the range of 0.1 - 0.5 L/min (100-500 ml/min) will be used and no well will be
purged in excess of 1 L/min (1000 ml/min). Drawdown in the well will be monitored periodically
during purging and the pumping rate will be adjusted accordingly to achieve stabilization in the
water column. If stabilization of the water level cannot be maintained at a pumping rate of
0.1 L/min (100 ml/min), the well will be sampled using the “minimum purge” procedure described

below.

Wells will be purged using the minimum purge method if stabilization in the water column

cannot be achieved at a pumping rate of at least 0.1 L/min (100 ml/min). In wells that have been
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shown during previous sampling events that cannot stabilize at described above, the equivalent of
the volume of water in two pump and discharge tubing volumes will be evacuated prior to sample
collection. This volume will be determined by calculating the pump system volume (adding the
volume of water in the dedicated pump installed in the well (395 ml for Model # P1101M pumps
and 130 ml for Model # 1150 pumps) to the volume of water in the discharge tubing), and
multiplying the pump system volume result by two. The discharge tubing volume will be
calculated by multiplying the length of tubing in the well (using the pump intake depth from
Table 1) by a conversion factor (10 ml/ft. for 0.25-inch and 4.5 ml/ft for 0.17-inch inner diameter
(ID) tubing). The pump model, tubing ID, and pump intake depth for each well in which a pump
is installed is presented on Table 1. Field parameters pH, specific conductance, temperature, and
turbidity will be measured at sample time. The field parameter values collected will be recorded
in the “Field Data” section of the FIF. Sampling will begin after the required volume has been

evacuated.

For those wells sampled using the low-flow method, field water-quality parameter
measurements of pH, specific conductance, and temperature will be measured during purging at
each well. Prior to collecting the initial set of field parameters, the water in the sampling pump
and discharge tubing (pump system volume) remaining from the previous sampling event will be
removed. The amount of water in the pump system will be determined as described previously.
The depth to water and field parameters will be measured during purging in each well, typically
every 3-5 minutes (or less frequently in wells that require sizable evacuation volumes prior to
parameter stabilization). Stabilization will be considered achieved and purging will be considered
complete when three consecutive water-level measurements vary by 0.3 feet or less, three
consecutive measurements of specific conductance vary by three percent or less, three consecutive
pH measurements vary by 0.2 S.U. or less, and three consecutive temperature measurements vary
by 0.5 degrees Celsius or less. Samples will not be collected from any well unless all four criteria
are met. All field measurements will be recorded in the “Stabilization Data” section of the FIF.
The final set of field measurements recorded in the “Stabilization Data” section, including the date

and time of sample collection, also will be recorded in the “Field Data” section of the form.

A gasoline-powered air compressor or compressed gas cylinder will be used to run the
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purge control unit for the pumps. When a gasoline-powered compressor is used, precautions will
be taken to prevent contamination of equipment and samples. The air compressor and gasoline
container will be segregated from other equipment during transport. Engine exhaust will be
directed away and downwind from the well. Work gloves or nitrile gloves will be worn when
fueling or adjusting the engine. The sampler will re-glove with nitrile gloves before handling

sampling equipment and containers.

Pressure hoses will be connected in-line from the well head air-inlet nipple on the Well
Wizard cap to the control box, then to the oil-less air compressor or compressed gas cylinder. The
maximum purge rate will be approximately 1.0 L/min (1000 ml/min) after adjusting controls for
pump pressurization and vent cycles. A graduated container will be used to measure the volumes

purged. Actual purged volumes and times will be recorded on the FIF.

Any deviations from normal operating conditions (e.g., equipment malfunction) will be

noted on the Field Information Form.

3.22.5  Traditional (Three to Five Well Volume) Method

Low-flow procedures are not appropriate for purging and sampling wells equipped with
bailers. Instead, monitoring wells equipped with dedicated bailers will be purged a minimum of
the equivalent of three standing water volumes, measured from the depth to water to the base of
the well, prior to sampling. The required purge volume will be calculated by multiplying the
height of the water column (i.e. total well depth minus depth to water) by a conversion factor for
well casing size (0.163 for 2.0-inch 1L.D. wells). This value will be one well volume, in gallons,
which will be multiplied by three to calculate the minimum required purge volume. All well and
purge volume calculations for each well will be recorded in the “Field Comments” section of the
FIF. At least three well volumes will be purged from each well equipped with a bailer unless the
well runs dry before three well volumes can be evacuated. If the well is purged dry, then purging
is complete before sampling. In those wells that do not purge dry, field parameters pH,
temperature, and specific conductance will be measured after each well volume is evacuated.

Purging will be considered complete when a minimum of three well volumes is evacuated and two
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consecutive measurements of specific conductance vary by three percent or less. Purging will
continue until stabilization is achieved or until five well volumes have been evacuated, whichever
is sooner. The values for field parameters will be recorded in the “Stabilization Data” section of
the FIF and the final values will be recorded in both the "Stabilization Data" and "Field Data"
sections of the form. A field turbidity measurement will be collected at sample time and the result

will be recorded in the "Field Data" section of the field form.

If a monitoring well is purged dry before three well volumes are removed, purging will be
considered complete and the well will be sampled when enough water has collected for sampling
but no longer than 24 hours after purging. The only wells at the site equipped with bailers are
wells WMW-3 and MW4-97 (see Table 1). These wells are routinely purged dry and both are
designated as low-yield wells (request approved by Ohio EPA in a March 2007 Findings and
Orders). If a well does not recharge enough for a complete sample within 24 hours as expected
for these low-yield wells, samplers will collected whatever water is available at that time in the
order presented on the applicable table (Table 3 for low-yield wells or Table 2 for all other wells).
If there is adequate recharge, field parameters pH, specific conductance, and temperature will be
measured in wells that are purged dry immediately after a complete sample has been collected and

the results will be recorded on the field information form.

Wells with dedicated or disposable bailers will be purged by lowering and retrieving the
bailer on disposable nylon string attached to a plastic cord reel or similar device. Disposable
nitrile gloves will be worn by the sampler when handling any purging equipment (i.e. bailer, string,
cord reel) to decrease the chance of introducing contaminants to the well. The bailer will be
slowly lowered into the water column to avoid agitation of the water that may cause an increase in
turbidity or aerate the water column. Purge water will be poured directly from the bailer into a
bucket of known volume. Care will be taken to keep the bailer and string from touching the
ground. Nylon string will be disposed after each use and new string will be used at each well. In
addition, the cord reel or similar device will be washed with a non-phosphate detergent, rinsed
with distilled or deionized water, and wiped down with a paper towel soaked with distilled or
deionized water prior to use at each well.

Collected purge water from detection monitoring wells will be disposed by dumping
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downslope and away from the monitoring well. Purge water from downgradient monitoring wells
in the corrective measures program will be contained in five gallon buckets with lids or similar

containers and disposed in the leachate collection area.

3.2.3 Sample Collection

3.23.1 Sample Withdrawal

After purging is complete, the sampler will re-glove with new disposable nitrile gloves
before handling sample containers. Samples will be withdrawn from the wells with the same
equipment used for purging. Sample bottles will be filled directly from the bladder pump
discharge tube or bailer with minimal air contact and without allowing the sampling equipment or

fingers to contact the inside of the bottles.

The VOC bottles will be filled so that they are headspace free. The Teflon-lined caps
should be replaced gently to eliminate air bubbles in the sample. The bottles should be checked
for bubbles by inverting them and tapping them sharply with a finger. Due to the presence of
hydrochloric acid preservative in the VOC vials, if a bubble is present the bottle should not be
emptied and refilled. For that reason, multiple VOC bottles are collected. The analytical
laboratory will evaluate the preservation of each sample and check for the presence of air bubbles.
If the laboratory determines that there is an unacceptable volume of air (according to USEPA SW-
846 Chapter 4) in any of the sample vials provided, they will be discarded. If there are not a
sufficient number of acceptable VOC vials to complete the analysis, the well will be resampled.

The bottle for alkalinity should also be completely filled.

3.23.2  Sample Preservation and Containers

Sample water will be discharged directly into appropriate containers containing the
appropriate preservatives. Only sample bottles that have been pre-cleaned by the manufacturer
and prepared at the laboratory with the appropriate preservative will be used to collect samples

from each well. If high turbidity is consistently a problem at a particular well, then attempts will
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be made to reduce the turbidity by redeveloping the well or reducing the purging and sampling

pumping rate. Field filtering of routine groundwater samples will not be conducted.

Since multiple analyses will be required, different types of containers and preservatives
may be necessary. Labels for containers will be supplied by the laboratory for each sampling
point. Sample containers will be supplied by the laboratory with the required preservative already
added. The minimum sample volume requirements, containers, preservatives, and holding times
to be used for each sample analysis are listed on Table 2. An example of a label affixed to the

sample bottles to be used during sampling is presented on Figure 8.

Immediately after collection, bottles will be placed in insulated shuttles or coolers with a
sufficient number of "wet" ice packs to maintain the groundwater samples at a temperature as close
to 4 degree Celsius as possible. However, it cannot be guaranteed that a shuttle full of
groundwater at about 13 degrees Celsius can be cooled to and maintained at exactly 4 degrees
Celsius. As long as ice is present in the coolers and noted by the laboratory upon receipt, the
temperature preservation will be considered acceptable. Once the sample bottles are packed into
the coolers, the coolers will be sealed and sent to the analytical laboratory. A signed Field Chain-
of-Custody Record (Figure 9) and copies of the Field Information Forms will be placed inside the
sample shipping containers. Custody seals will be placed on the shipping containers if a third

party courier is used (i.e. FedEx, UPS).

3.24 Field Analysis

Specific conductance, pH, and groundwater temperature measurements will be taken at 3-5
minute (or less frequent) intervals during purging for wells with pumps using the low-flow method
or at each well volume for wells that use the three to five well volume method. Turbidity, pH,
temperature, and specific conductance will be measured at sample time. In wells which purge
dry, field parameters will be taken after a complete sample set has been collected if there is
available volume. Procedures provided with the instruments will be used for calibration and

testing. All calibration results will be recorded on the Field Meter Calibration Record (Figure 10).
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Field meter(s) capable of determining temperature/pH/specific conductance and other
monitoring natural attenuation (MNA) parameters will be used for all field analyses. Prior to use
in the field each day, the meter(s) will be calibrated using procedures furnished by the
manufacturer. Sampling personnel will ensure that they are in proper working order and capable

of providing accurate and reliable data.

The field pH meter will be calibrated with pH 4.0 and 7.0 (or similar) buffers and then
checked with a standard buffer solution. Calibration should be within 0.1 standard unit (S.U.).
During sampling, the meter will be checked at least once during the day, or more frequently if
anomalous readings occur, using a standard buffer solution. If a meter does not read the
standard buffer solution to within 0.1 unit, the meter will be recalibrated. All calibration results

and checks will be recorded on the Field Meter Calibration Record (Figure 10).

The field conductivity meter will be calibrated with 1413 umhos/cm (or similar) standard
(or checked against a standard if the meter is calibrated by the manufacturer) prior to use each
day. The meter should read the known standard to within 5 percent. During sampling, the meter
will be checked at least once per day, or more frequently if anomalous readings occur, using a

standard solution and the results will be noted on the Field Meter Calibration Record.

The field turbidity meter does not require frequent calibration. Instead, the meter will be
checked each day using a known standard provided by the manufacturer. If the meter reads a
known standard within plus or minus two NTUs of the calibrated value of the standard, it will be
considered acceptable. Meters will be kept away from extreme temperatures and weather
conditions as much as possible. Any meter that cannot maintain calibration will be repaired or

replaced prior to use.

Field measurements for temperature, pH, specific conductance, turbidity, and other MNA
parameters will be made at each monitoring well. All results will be recorded on the Field
Information Form. Typically, a flow through cell will be used to collect field measurements.
When not able to be used, sample water will be placed directly into the sample container from

the bladder pump discharge tube or bailer. The sample container will be rinsed with sample
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water before readings are taken. Temperature will be measured first and then adjustments will
be made to the pH and conductivity meters to reflect sample temperature (if required by the
manufacturer). Temperature will be measured in degrees Celsius, pH will be measured in
standard units (S.U.), specific conductance will be measured in umhos/cm, and turbidity will be
measured in Nephelometric Turbidity Units (NTUs).

3.2.5 Decontamination of Field Devices

Dedicated or disposable (i.e., disposable bailers) down-hole sampling equipment will be
used at all wells to preclude cross-contamination of samples. The electric water-level measuring
tape and bailing cord reels (if applicable) will be the only non-dedicated sampling equipment.
The tip of the electric tape and bailing cord reels will be thoroughly washed with a non-
phosphate detergent and rinsed with commercially distilled or deionized water before and after
use at each well. Bailing cord will be disposed of after use at each well. Although pH,
conductivity, and temperature probes do not come into contact with water to be analyzed, the
probes will also be washed with distilled or deionized water rinses between wells. If dedicated

pumps fail or malfunction, they will be repaired or replaced with new dedicated equipment.

3.2.6 Chain-of-Custody

A completed Chain-of-Custody Record (Figure 9) will be included with each sample
shipment. Upon transfer of sample possession to subsequent custodians, the Field Chain-of-
Custody Record will be signed by the person taking custody of the sample container. Upon
receipt of samples at the laboratory, the shipping container will be opened and the condition of
samples, including temperature and presence of ice, will be recorded by the receiver. The field
records will be included in the analytical report prepared by the laboratory, and will be
considered an integral part of that report.

As part of the chain-of-custody procedure, each sample container will be labeled with the
sample number and the parameter(s) to be sampled. All sampling measurements and

observations will be recorded on the FIF. The following information will be documented on the
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Chain-of-Custody Record:
1. Facility site name, sample point identification number, and other pertinent
identifiers.
Requested Analyses
Sample Date and Time
Number of Sample Containers

Date and Time Sample Container is Sealed or Custody is Transferred

AN A T

Sampler's Signature.

Upon receipt of the samples at the laboratory, the date and time of arrival will be noted
on the Chain-of-Custody Records. The laboratory receiver also will make note of sample bottle
condition on the forms if any unusual problems are present (e.g., broken bottles). These forms

will be retained by the laboratory and returned with the results of the analysis.

3.2.7 Field Quality Assurance/Quality Control

3.2.7.1 Duplicates

During each routine sampling event at least one field duplicate sample will be collected.
Every 20 samples collected will trigger another duplicate sample. After the initial duplicate is
collected, a second duplicate sample will not be collected until 21 samples have been collected.
The number of duplicates will also be dependent on the total number of days in a sampling event.
One duplicate will be collected per three consecutive days of sampling. For each routine
sampling event, the greater number of duplicates, as defined by one of the two procedures
described above, will be collected. Each duplicate sample should be collected by alternating
between the regular sample bottles and the duplicate sample bottles, proceeding in the designated
parameter sampling order (i.e., VOCs first, etc.). The well at which the duplicate is collected
will be identified on the FIF for the duplicate sample. Once a duplicate is collected, it is handled

and shipped in the same manner as the rest of the samples.
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3.2.7.2  Trip Blanks / Field Blanks / Equipment Blanks

All purging and sampling equipment at the site is dedicated or disposable except the
electric water-level measuring tape and bailing cord reels, which are washed between wells;
therefore, field blanks and equipment blanks are not needed. A field blank sample may be
collected if a detection at a monitoring well appears to be related to the sampling environment.
In this case, if a resampling event is performed, a field blank may be collected for the resample
event. Trip blanks for volatile organics will accompany each cooler containing VOC sample
vials and will not be opened. One trip blank will be analyzed for each sampling event. The
detection monitoring and corrective measures monitoring events are conducted concurrently;

therefore, one trip blank will be analyzed for the combined detection/corrective measures event.

3.2.8 Creek Sampling Procedures

Sampling of Chippewa Creek and its tributary will be performed using a new disposable
polypropylene syringe or similar device to extract the sample water at each collection point.
Sample bottles will be filled directly from the sampling device and without allowing the
sampling equipment to contact the inside of the bottles. The field parameters pH, specific
conductance, temperature, and turbidity will be measured each time a sample is collected. The
creek samples will be handled, shipped, and stored in the same manner as the groundwater
samples. Creek samples will be collected concurrently with the routine groundwater sampling

events (i.e., two semiannual events).

If unsafe conditions are encountered, such as flooding, sampling of the surface water
location will be postponed until locations can be safely accessed and surface water flows are
more representative of normal base flow conditions. The subsequent attempt may be made
during a resampling event, if necessary, or within an approximately 30 day time frame. If a
surface water sample cannot be sampled within that timeframe and no resampling event is
conducted, the facility will note the circumstances regarding why the surface water sample(s)

was not collected.
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40 SAMPLE PARAMETERS AND SCHEDULE

The groundwater monitoring system for Royalton Road Sanitary Landfill has been
established to meet the requirements of OAC 3745-27-10. Table 4 presents the semiannual
parameter list for corrective measures monitoring wells. The SZS groundwater monitoring wells
at the facility are in the corrective measures program and will be analyzed semiannually for the
parameters listed in Appendix I to OAC 3745-27-10, with the exception of the VOCs 1,2-
dibromoethane (EDB) and 1,2-dibromo-3-chloropropane (DBCP). The summary tables located
in Appendix B demonstrate that there has never been a detection of EDB or DBCP in the
groundwater wells at the facility. A parameter deletion request was approved for the assessment
monitoring program at the site under rule OAC 3745-27-10(E)(4) in an Ohio EPA letter dated
June 15, 2017; therefore, the removal of EDB and DBCP from the corrective measures
groundwater monitoring for Royalton Road Landfill is appropriate. The parameter sulfide was
determined to be above background at one SZS well; therefore, this parameter also will be
sampled and analyzed semiannually at all corrective measures wells. If Alternative 1 is selected
as the corrective measures for the Royalton Road Landfill, semiannual monitoring of the SZS
groundwater monitoring wells will include additional parameters for monitoring and evaluation
of the natural attenuation processes ongoing at the site. The MNA monitoring parameters are
footnoted with a superscript "1" on Table 4. Water-quality samples collected at Chippewa Creek
as part of the corrective measures program will be sampled and analyzed for OAC 3745-27-10
Appendix I parameters (minus EDB and DBCP) and the parameter sulfide. Water-quality
summary tables for all Appendix I parameters and sulfide for the corrective measures wells are
located in Appendix B. Time-series graphs for Appendix I inorganic parameters and sulfide are

located in Appendix C.
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5.0 ANALYSIS PLAN

5.1 Laboratory Quality Control Procedures

The quality assurance program for the analytical laboratory is described in their quality
assurance plan, which is available upon request. The laboratory is responsible for the
implementation of and adherence to the quality assurance and quality control requirements

outlined in their quality assurance plan.

Data Quality Reviews (DQR), or equivalent, are requests submitted to the laboratory to
formally review results that differ from historical results, or that exceed certain permit
requirements or quality control criteria. The laboratory prepares a formal written response to each
DQR explaining the discrepancy. The DQR is the first line of investigation following any

anomalous result.

5.2  Practical Quantitation Limits

Practical quantitation limits (PQLs) utilized for each parameter are identified on the
analytical reports provided by the laboratory, as are the method detection limits (MDLs). The
PQLs used will be below respective MCLs. Although not anticipated, there may be rare
occurrences where PQLs equal to or above MCLs will be reported and considered acceptable due
to matrix interference in the sample water that require the laboratory to report level above

quantification limits (e.g., dilution).

5.3  Analytical Methodologies

The analytical reports provided by the laboratory will identify the methodologies used by
the laboratory for each parameter (or group of parameters). All methods are EPA approved. The
analysis of groundwater samples will be conducted in accordance with U.S. EPA SW-846

analytical procedures.
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5.4  Data Reporting and Record Keeping

5.4.1 Submission of Results

All final reports for the Royalton Road Sanitary Landfill, which includes all field forms,
field water-level record, field meter calibration records, Chain-of-Custody (COC) forms with
preservation methods, sample receipt forms, data summary tables, data evaluation (including
statistical analysis results), groundwater maps, quality assurance (QA/QC), and analytical results
will be submitted to the Ohio EPA Northeast District and the Cuyahoga County Board of Health.
The laboratory report will include a description of the analytical methods used including MDLs
and PQLs for the constituents analyzed. This document, as well as the analytical results for each
sampling event, are kept with the site operating record. Per OAC 3745-27-10(C)10, all
semiannual and annual sampling event reports will be submitted within 75 days of the sampling

event.

5.5 Laboratory Contacts

The current contact person at the Laboratory is:

Mr. Timothy Bergstresser
Geochemical Testing

2005 N. Center Avenue
Somerset, Pennsylvania 15501
(814) 443-1671
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6.0 DATA EVALUATION AND STATISTICAL PROGRAM

6.1 Evaluation of Groundwater Elevations

Typically, corrective measures monitoring and detection monitoring sampling events will
be conducted concurrently. Groundwater elevations will be determined for each combined
sampling event. Groundwater elevations from each sampling event will be used to construct
water-level maps for each zone that will be submitted with the semiannual reports. The direction
of groundwater flow will be determined from up-and downgradient relationships as depicted on

the water level map for each zone and reported pursuant to OAC 3745-27-10.

6.2 Statistical Program General Conditions

The following summarizes the statistical methodology to be used for the corrective
measures monitoring program. The purpose of the statistical analysis program is to monitor the
effectiveness of the corrective measures. Statistical methodology is provided below for the
statistical analysis of parameters below background concentrations and, also for those found to be
above background concentrations. The ChemStat statistical software developed by Starpoint

Software will be used for conducting statistical analyses.

6.3  Statistical Methods for Parameters Below Background

Interwell statistical analyses will be performed for the downgradient corrective measures
wells for parameters 1 through 66 from Appendix I determined to be below background by well/by
parameter. Parametric and nonparametric prediction limits will be generated using the data from
upgradient wells MW-2R, MW-3, and MW-12. These wells were used to determine the
parameters above background during the assessment investigation and are therefore appropriate to
use for calculation of the interwell limits. The selected statistical methods described herein are
consistent with those contained in the USEPA Unified Guidance document (Statistical Analysis of
Groundwater Monitoring of RCRA Facilities, Unified Guidance, March 2009) and ASTM
statistical guidance. The software manual for the ChemStat program is included in Appendix D

Eagon & Associates, Inc. 6-1 Revision 2; September 2018



and presents the analytical formulas used to conduct the statistical analyses. The current
background periods and statistical procedures for each parameter determined to be below

background are summarized on Table 5.

6.3.1 Statistical Methods for Inorganic Parameters

Interwell parametric and nonparametric prediction limits will be used to statistically analyze
the compliance data for downgradient corrective measures wells for those parameters below
background. Water-quality data from upgradient wells MW-2R, MW-3, and MW-12 will be
used to calculate the interwell prediction limits. Parametric prediction limits will be used for
parameters comprised of less than or equal to 50% nondetect data that are normally distributed or
meet an assumption normally. Nonparametric prediction limits will be used for parameters
comprised of greater than 50% nondetect data or for parameters comprised of less than or equal
to 50% nondetect data where data sets are found to be non-normal to statistically analyze

groundwater quality data.

6.3.1.1 Parametric Prediction Limits

In order to use a parametric prediction limit for statistical analysis, the background data
for a particular parameter, in addition to being comprised of less than or equal to 50% nondetect
data, must be normally distributed, or meet an assumption of normality, at an alpha = 0.01.
Distributional testing will be performed using the Shapiro-Wilk test for datasets comprised of
less than or equal to 50 observations and the Shapiro-Francia test will be used for datasets
comprised of greater than 50 observations. In order to test for normality, any data set must have

three quantified results.
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The following rules apply to distributional testing in this program:

1. Distributional testing is conducted in ChemStat using both raw (i.e., original) and
In-transformed datasets. The distribution that is normally distributed (i.e., the
Shapiro-Wilk or Shapiro-Francia W Statistic is equal to or greater than the critical

value) will be used to calculate the background summary statistics. If both
distributions are normally distributed, the distribution with the higher of the two
Shapiro-Wilk or Shapiro-Francia W statistics will be used to calculate the

background summary statistics.

2. When neither distribution is normal, then a nonparametric prediction limit will be

used to statistically analyze the compliance data.

3. In the event that the software produces an unacceptably high lognormal statistical
limit which can sometimes occur using the lognormal distribution, the original
distribution will be used to calculate the background summary statistics, assuming
the original distribution is normally distributed. If the original distribution is not
normal, then a nonparametric prediction limit will be used to statistically analyze

the compliance data.
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Appendix E contains the distributional testing results. A minimum of eight observations
will be used as background when calculating the parametric prediction limits for all applicable

parameters at the site.

The prediction limits will be calculated at the 99 percent significance level and with
k=1. Any non-detect results within the background data set will be transformed to 2 the
detection limit for calculation of the prediction limits. The compliance data from the
downgradient corrective measures wells from each semiannual sampling event will be compared
to the prediction limits to determine if the results are statistically significant. A semiannual
result that exceeds a parametric prediction limit will be considered an initial statistical
exceedance and may be verified by resampling. Table 5 summarizes the statistical method and

results of distributional testing for each inorganic parameter.

6.3.1.2  Nonparametric Prediction Limits

Nonparametric prediction limits will be used for parameters comprised of greater than
50% nondetect data or for parameters comprised of less than or equal to 50% nondetect data
where the assumption of normality cannot be met. A nonparametric prediction limit is
determined as the largest observation (excluding outliers) recorded within the background period
of the pooled upgradient well data. Table 5 summarizes the statistical method for each inorganic

parameter.

For parameters comprised of 100 percent nondetect data, the most recent PQL will be set
as the nonparametric prediction limit. It is noted that if there is a new lower PQL utilized by the
laboratory in the future, the statistical limit will be maintained at the previous higher PQL until
there are eight observations reported using the new lower PQL. The statistical limit will be re-

evaluated once eight results at the lower PQL are available.

Semiannual sampling results from downgradient corrective measures wells will be compared
to the nonparametric prediction limits to determine if results are statistically significant. For

parameters for which background is comprised of 100% nondetect data, any compliance result
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identified at or above the nonparametric prediction limit will be considered an initial statistical
exceedance and may be verified by resampling. For parameters where background is not
comprised of 100% nondetect data, any compliance result that is greater than the nonparametric
prediction limit will be considered statistically significant, pending the results of verification

resampling.

6.3.2 Statistical Method for Volatile Organic Chemicals

A monitoring measurement at or above the laboratory specific practical quantitation limit
(PQL) for a volatile organic compound (VOC) will be considered a statistically significant result
and may require verification either by resampling or laboratory reanalysis. Confirmatory
resampling may be conducted at the discretion of the program manager in the event of a PQL
exceedance for a VOC. Only one verification sample may be collected for VOCs in the event of
a detection at or above a PQL. When collected, if the resample or reanalysis does not confirm a
statistically significant result, the well will continue in corrective measures monitoring. If a
resample is not collected or reanalysis is not conducted, a statistically significant increase above

background (SSI) will be declared on the initial result.

6.3.3 Outlier Testing

Outlier testing for the background data sets will be conducted by well, by parameter for
inorganic parameters using either Dixon's or Rosner's outlier test. Dixon's test is used for data
sets comprised of less than 75% nondetect data and having less than or equal to 25 samples and
Rosner's test is used for data sets having more than 25 sample results. For any data set comprised
of equal to or greater than 75% nondetect data, Dixon's or Rosner's outlier tests will not be
performed. In this instance, the rare detect outlier procedure listed below for data sets comprised
of equal to or greater than 75% nondetect data will be followed. Outlier testing will be conducted
using the outlier identification process developed by the Ohio EPA Statistics Workgroup (Division
of Drinking and Groundwaters) as documented in an April 7, 2006 letter from the Ohio EPA
(Crowell to Cobel, April 7, 2006). The procedures contained in the April 2006 letter are
consistent with Ohio EPA documents [P0406;100 dated February 23, 2007, and guidance
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document 0715 (DSIWM) dated September 12, 2012. The following procedure developed by

Ohio EPA will be used to conduct outlier testing for this facility.

6.3.3.1 Dixon's/Rosner’s Outlier Test

1.

The facility will provide a listing of identified outliers based on the results of
Dixon's/Rosner's test (for data sets by well/by parameter comprised of less than 75%
nondetect data) within the statistical plan document for the facility, which will be

submitted each time background is updated or a new well is added to the program.

Based on the results of the Dixon's/Rosner's outlier tests, any outlier identified will
either be excluded from background or documentation will be presented within the

statistical program with justification for retaining the result.

6.3.3.2 Rare-Detect Outlier Test

1.

The facility will provide a listing of identified outliers based on the results of the Rare-
Detect outlier test (for data sets comprised of greater than or equal to 75% nondetect
data), which will be submitted each time background is updated or a new well is added
to the program.

Based on the results of the Rare-Detect outlier tests, any outlier identified will either
be excluded from background or documentation will be presented within the statistical

program with justification for retaining the result.

For parameters comprised of greater than or equal to 75% nondetect data, the following

Rare-Detect procedure developed by Ohio EPA will be used:

a. When censored data are > 75%:

i. If there is only a single detection > the PQL;
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6.3.33

And detections > the MDL are > 50%, then any result > 2 times the
median/current PQL will be identified as a potential outlier.
And detections > the MDL are < 50%, then any result >

highest/median/current PQL will be identified as a potential outlier.

ii. If there are at least 2 detections > the PQL:

a.

And detections > the MDL are > 50%, then any result > 3 times the
median/current PQL will be identified as a potential outlier.
And detections > the MDL are less than 50%, then any result > 2 times the

median/current PQL will be identified as a potential outlier.

Additional Justification

The following additional information will be considered when providing justification for

retaining a result identified as a potential outlier using either Dixon's test or the Rare-Detect outlier

test:

g o oop

consideration of available censored data;

discussion of relevant literature;

analysis of background data from other detection wells both up and downgradient;

use of additional outlier testing procedures; and

any other appropriate information that may provide justification for retaining a

result identified as an outlier.

If a reviewer at Ohio EPA reviews the statistical plan, semiannual report, or other

appropriate report and identifies a result that he/she feels is unrepresentative of background, it is

understood that the facility will receive correspondence from Ohio EPA requesting "more

information needed" to determine the representativeness of the data in question. At that point, the

facility will provide additional information as soon as reasonably possible upon receipt of the

request to support the original demonstration made in the statistical program. During future
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updates to background, previous and existing results designated as outliers will be re-examined in

the context of the new data set being proposed for use as the statistical background period.

6.3.4 Verification Sampling for Parameters Below Background

If there is a SSI, the Ohio EPA will be notified within 75 days of the initial sampling of
the wells. When resampling is performed, a "1 of m" sampling protocol will be used to verify
initial statistical exceedances. Specifically, a "1 of 2" sampling protocol will be followed to verify
initial statistical exceedances. A “1 of 2” sampling plan is defined as the collection of an initial
sample and one confirmatory resample. Therefore, in the event of an initial exceedance,
verification resampling will consist of collecting one confirmatory resample. If the resample does
not confirm the initial exceedance, the well will continue corrective measures monitoring. If the
resample result verifies the initial statistical exceedance, the result will be evaluated to determine
if it is laboratory, sampling, or other sources that are the result of the statistical exceedance. An
alternate source demonstration (described below) may be submitted to continue statistical analysis
for the parameter(s) below background. The facility may chose not to perform resampling in
some circumstances, in which case an evaluation of the data will be made based on the initial

sample result.

6.3.5 Alternate Source Demonstration

If a SSI is identified, an investigation may be conducted to determine if the SSI resulted
from a source other than the landfill, or error in the sampling, analysis, or statistical evaluation, or
from natural variation in groundwater quality. As part of a demonstration, additional groundwater
quality samples may be collected as necessary from the well displaying a verified statistically
significant increase to support the alternate source demonstration. A self-implementing, alternate

source demonstration will be submitted, if appropriate, by a qualified groundwater scientist.

If it is determined an alternate source demonstration is not appropriate or if notification is
received by the Director that the submitted report does not successfully demonstrate that the SSI
is not due to the landfill, the procedures described in Section 6.3.6 will be followed.
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6.3.6 Evaluation of Existing Corrective Measures for Parameters Below Background

In the instance that statistical analysis of the parameters below background at a well has a
SSI and an alternate source demonstration was not submitted or notification has been received
from the Director that a submitted demonstration is not successful, a determination of rate, extent,

and concentration will be performed for the new parameter(s) at the particular well.

Once rate, extent, and concentration have been established for the new parameter(s) at a
well, the effectiveness of the existing corrective measures will be evaluated. The evaluation will
consist of a comparison of the chemical, physical, and chemical degradation characteristics of the
released parameter to the characteristics of the corrective measures being employed to determine
if the existing corrective measures will address the remediation of the additional parameter(s). If
the existing remedial method is appropriate for the additional parameter(s), a Groundwater
Remediation Standard (GWRS) will be established for the new elevated parameter consistent with
OAC 3745-27-10(F)(7) if not already established, prior to the next semiannual sampling event. If
the initial evaluation indicates that the existing corrective measures will not address the elevated
parameter concentration, the owner/operator shall comply with the provisions of paragraph (E) of

this rule.

6.3.7 Updating Background Observations / Trend Analysis

As with other statistical methods, the parametric and nonparametric prediction limits must
be updated periodically. Trends in water-quality data due to laboratory variance, sampling
variance, seasonal fluctuation, and other sources of variation are incorporated into each data set
with the collection of additional samples. Therefore, the background data sets require periodic
updating to ensure that all potential sources of variation are incorporated in the background data
sets. Background data sets will be updated in blocks consisting of a minimum of four samples.
Trend analyses will be performed for each well and parameter prior to updating the background
period. Trend analyses are performed using the Sen’s Slope test for each well and parameter,

after outliers are removed. A significant trend is one in which the 99% lower confidence bound
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is greater than zero. Summary statistics will be updated for each well and parameter as
appropriate following the incorporation of new results into the background observation periods.

The background observation periods are displayed on Table 5.

The trend analyses are conducted on the entire set of data, i.e. the existing background data
and the data to be moved to background. However, it is emphasized that OAC 3745-27-
10(C)(7)(g) does not require that a trend test be performed when updating background. If an
upward trend is identified, it will be discussed to evaluate whether it is a natural trend in
background concentrations. If Ohio EPA does not concur with such an explanation, it is
understood that the facility will receive correspondence from Ohio EPA requesting "more
information needed" to determine the representativeness of the data in question. At that point, the
facility will provide additional information to support the original demonstration made in the

statistical plan.

6.3.8 Background Period Update for Wells/Parameters Below Background

The background periods are displayed on Table 5 for parameters where at least one

downgradient corrective measures well is below background.

6.3.8.1  Outlier Testing

The background period observations were evaluated by well/by parameter for the presence
of outlying observations. For data sets comprised of less than 75% nondetect data, Dixon’s (for
less than or equal to 25 samples) or Rosner's (for data sets having more than 25 sample results)
test at the 0.01 level significance. For any data set comprised of equal to or greater than 75%
nondetect data, Dixon's or Rosner's outlier tests will not be performed. In this instance, results
detected above the PQL were evaluated in accordance with the Ohio EPA outlier evaluation criteria
as preciously referenced.

Table 6 is a summary of the outlier evaluation that provides the results of Rosner's or
Dixon's tests and an evaluation of detected results above the current PQL for data sets comprised

of greater than or equal to 75% nondetect data. Appendix F contains the outlier evaluation results
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for Dixon’s/Rosner’s tests. Any result within a background data set equal to or greater than
75 nondetect data for a well/parameter combination is listed on Table 6 and was evaluated based
on the rare detect procedure to determine if it should be identified as an outlier. The results to be
excluded as outliers are labeled with a "Y" on Table 6 and any that will not be excluded are labeled
with a "N" or “N'”. Results labeled with a “N'” will be retained as permitted in accordance with
the Ohio EPA rare-detect outlier evaluation procedure. There are no identified outliers labeled
with a “N” on Table 6; therefore, no discussion is needed. All results identified as an outliers will

be excluded; therefore, all identified outliers are labeled with a “Y” on Table 6.

6.3.8.2  Trend Analysis

Trend analysis has been performed on the new background data sets. It is emphasized that
OAC 3745-27-10(C)(7)(g) does not require that a trend test be performed when updating
background. The existence of an upward trend will not preclude an update of background.
However, any upward trend identified will be evaluated. Only data that are representative of
naturally occurring conditions are used to update background. Trend analyses have been
conducted using Sen’s test within the ChemStat software program. Appendix G contains the
results of trend testing for each background well and parameter. A statistically significant upward
trend was identified for chloride at well MW-12. Well MW-12 is upgradient of the solid waste-
placement; therefore, the chloride data represents upgradient concentrations. Additionally, the
chloride concentrations at well MW-12 are within range of other upgradient monitoring wells.

No other statistically significant upward trends were identified.

6.3.8.3 Statistical Exceedances

Rule OAC 3745-27-10(C)(7)(g) prohibits the inclusion of current groundwater quality
results that are statistically different from background water-quality results. Eagon & Associates,
Inc. has previously discussed the specific requirements of OAC 3745-27-10(C)(7)(g) with the Ohio
EPA Statistics Workgroup to clarify what is required relative to updating background. Based on
meetings and discussions with Ohio EPA Central Office, the background period can be updated

with any result in the compliance period that has not been previously identified as statistically
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significant. Ohio EPA has defined statistically significant as any result that has failed statistically
whether an initial or verified statistical exceedance. Director’s (or an authorized representative’s)
approval is required only for specific statistically significant results that are proposed for inclusion
in the background. Removal of statistical exceedances from the compliance data set is acceptable
prior to moving compliance data to background. In this instance, as long as any previously
declared exceedance is removed from compliance before updating background, no Director’s
approval is required to update background for wells with previously declared statistical
exceedances. No results within the new background windows were previously declared statistical

exceedances.

6.4  Statistical Methods for Parameters Above Background

The statistical methods for the corrective measures monitoring for the well/parameter
combinations above background at Royalton Road Landfill are described below. Corrective
measures monitoring is conducted throughout the active period of corrective action to determine

the progress of remediation.

Evaluating corrective measures parameters that have been determined to be above
background is accomplished semiannually by two methods. The first method is by comparison
of an upper confidence limit (UCL) to the groundwater remediation standards (GWRS) presented
in the Corrective Measures Plan for the Site (also presented on Table 7 herein), along with a trend
evaluation of the data. The second method is evaluating recent data for those parameters above
background which have constituent concentrations below the GWRS to determine if a re-

evaluation of the corrective measure is needed.

6.4.1 UCL/GWRS Comparison

For well/parameter combinations determined to be above background, the four most recent
analytical results will be used to calculate the UCL for comparison to the GWRS. Corrective
action continues until there is a high degree of confidence that the true concentration mean is below

the GWRS. Therefore, corrective measures monitoring is conducted throughout the active period
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of corrective action to determine the progress of remediation and to identify statistically significant
trends in groundwater concentrations for the constituent of concern. Once the 95% UCL is below
the proposed concentration level for the GWRS for the elevated parameter and remains below the
GWRS for three years, or until the end of post-closure care, whichever is longer, corrective

measures can be terminated, subject to the approval of the Director of Ohio EPA.

The statistical evaluation for the corrective measures parameter will include comparison of
the 95% upper confidence limit to the applicable concentration levels (GWRS). The UCL is a
statistical estimate of the upper boundary of the true mean concentration (or a percentile of the
concentration distribution) with a specified level of confidence (e.g., 95%) based on a given

number of samples. The 95% UCL for the mean of m measurements is computed as follows:

95% UCL = X+ttm1, 095 (S/m'?)
Where:
t = the 95" upper percentage point of Students' T-distribution on m-1
degrees of freedom;
S = the sample-based standard deviation of a constituent based on m
measurements;
m = the number of measurements for the well and constituent; and

x = the sample-based mean of a constituent for the well.

A minimum of four independent samples from corrective measures wells are required to
calculate the relevant 95% UCL for each parameter. Once this value is calculated, it will be
compared to its respective GWRS to determine the progress of the remedial action. It is noted the
confidence limit time interval for the calculation of the individual UCLs for parameters above
background will be updated continuously using a two year moving window in accordance with the

procedures described in ASTM D7048-04.

6.4.2 Data Evaluation for Existing Corrective Measures
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6.4.2 Data Evaluation for Existing Corrective Measures

Evaluation of the recent groundwater quality data are used to track the effectiveness of
the corrective measure and provide the mechanism to initiate a review of the corrective measure,

if appropriate.

Water-quality results for those parameters above background with concentrations below
the GWRS, by well/by parameter, will be evaluated using the methods presented on the flow
chart located on Figure 11 to determine if a re-evaluation of the corrective measures is necessary.
As shown on Figure 11, first trend testing will be performed using Sen’s nonparametric estimate
of trend (at a 99% confidence level). The most recent eight results will be used for the trend
analysis. Based on the trend testing results, further data evaluation and/or sampling may be
conducted. This includes comparison of the most recent sampling result to an upper confidence
band (at a 99% confidence level). The upper confidence band is calculated from the eight
parameter results prior to the result that is being evaluated. Multiple consecutive exceedances of
the upper confidence band will result in an evaluation of the data and a possible re-evaluation of

the corrective measures.

Data evaluation for those parameters with concentrations above the GWRS is performed
as described in Section 6.4.1 for the purpose of completion of the corrective measures. In
addition, trend analyses will be conducted and those results will be discussed in the groundwater

submittals.

The evaluation of MNA monitoring also will be used to evaluate the corrective measure.
Several transport and attenuation processes control the movement of VOCs and metals in the
subsurface.  These include advection, dispersion, sorption, dilution, volatilization, and
biodegradation. Lines of evidence used to demonstrate natural attenuation is groundwater

include:

1.  Historical trends in contaminant data showing plume stabilization and/or loss of

contaminant mass over time.
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2.  Analytical data showing that geochemical conditions are suitable for biodegradation
and that active biodegradation has occurred as indicated by the consumption of
electron acceptors and/or the production of metabolic byproducts. This chemical

and analytical data can include evidence of:

- depletion of electron acceptors and donors
- increasing metabolic byproduct concentrations
- decreasing parent compound concentrations

- increasing daughter compound concentrations.

Measurements of dissolved oxygen (DO) and oxidation reduction potential (ORP) will be
used to identify areas of aerobic versus anaerobic conditions and oxidative versus reducing
conditions. The strength of reducing conditions and the potential for anaerobic biodegradation
will be assessed by evaluation of DO and ORP results and up to down gradient concentrations of
potential electron donors, i.e., DO, nitrate, iron, and sulfate. The presence of metabolic by-
products such as ferrous iron, as well as parent and daughter products will be examined for

evidence of reductive dechlorination and biodegradation of organic contaminants.

Water-quality data will be submitted semiannually and will include summary tables of
the water-quality data and trend plots for key constituents. The MNA evaluation will include
discussions of the volatile organic compounds (VOCs) and metal results. Once adequate MNA
parameter data is available, which will take multiple events, concentrations will be compared to
the recent historical results using trend plots to assess whether concentrations are declining,

remaining consistent with historical results, or increasing.

6.4.3 Verification Sampling for Parameters Above Background

Verification resampling for the evaluation of the existing corrective measures may be
conducted following the flow chart located on Figure 11 for parameters with concentrations
below the GWRS. For parameters above background with concentrations above the GWRS,

verification resampling may be conducted based on the results of trend evaluation.
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6.5 Evaluation of Surface Water Data

Water-quality data from the Chippewa Creek and its tributary sampling locations will be
evaluated semiannually. A comparison of upstream to downstream results will be performed and
a discussion of these comparisons will be submitted as described in Section 6.6. If further
evaluation of creek data is warranted, other methods for data evaluation may include comparison
to the GWRS, review of summarized data, parameter concentration plots, or review of applicable

water quality standards for Chippewa Creek under Ohio Administrative Code (OAC) 3745-1.

6.6 Submission of Results

A report providing the results of the field, laboratory, and statistical analyses will be
submitted to the Ohio EPA and placed in the operating record no later than 75 days after
initiation of the sampling event. The groundwater submittals for each semiannual sampling

event will include the following components:

o Text presenting groundwater and surface water sampling results;

e Groundwater elevation contour map(s);
e Analytical data summary table for semiannual event;
e Analytical data summary table for resampling event(s), if conducted;

e Appendix including laboratory and resample (if conducted) analyses with
methods, method detection and practical quantitation limits, field forms, and
chain-of-custody forms, and field and laboratory QA/QC data; and

o Results of data comparisons and statistical analyses (e.g., tables, statistical print-
outs).
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70 SUMMARY

This corrective measures groundwater quality monitoring plan is submitted in accordance
with OAC 3745-27-10(F)(2)(e) and will be implemented with Director’s approval of the
proposed corrective measure as presented in the Corrective Measures Plan (November 2019).
Once a corrective measure is selected by the Director (or authorized representative) the
CMGWQMP is intended to be a living, standalone document. As such, the document will
require periodic revisions to update background or to include modifications in sampling practices
and/or equipment. Changes of this nature will follow applicable Rules and may be implemented
with the submitted Plan revision. If Ohio EPA does not concur with any such revisions, it is
understood that the facility will receive correspondence from Ohio EPA requesting “more
information needed” to discuss the revision in question. Non-routine changes such as a
background update for an SSI or a change in the monitoring system (i.e., installation or
abandonment of a well) will require Director’s (or an authorized representative’s) approval or
approval at the Ohio EPA Northeast District level, depending on the proposed revision, prior to
implementation at the Site. The procedure outlined above for revisions to the CMGWQMP
creates a more efficient, usable document while still maintaining rule compliance as well as the

integrity of the corrective measures monitoring program at the Site.
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APPENDIX A.

BORING LOGS AND WELL CONSTRUCTION DETAILS































































































































































































































































APPENDIX B.

WATER-QUALITY SUMMARY TABLES ON CD
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Report text that show a statistically significant increase in contamination can be displayed in with different
colors than text not showing a statistically significant increase in contamination. From Options | Colors,
set the fransient color for the color that does not show a statistically significant increase in contamination,
and set the alert color for the color the does show a statistically significant increase in contamination. By
default, transient is green and alert is red. Because results may be printed on a black-and-white printer,
the background color for alert text can be specified. By setting the alert background to gray, alert text will
appear shaded when printing in black-and-white.
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Duplicate Code — This is no longer used.

Well ID (required) — The identifier of the well, such as MW-1. Each individual well must have a unique
identifier.

Gradient (optional) — The hydraulic gradient of the well with respect to the waste disposal facility. This
must be either a "U" for up-gradient or background wells, or a "D" for down-gradient of compliance wells.
If this is neither a "U" or a "D", the well will be categorized as unused. Wells are classified by the gradient
value of the first sample for that well.

Do not worry if you do not have these values. Gradients can be specified or changed from within
ChemStat.

Parameter (required) — The name of the parameter. The length is unlimited and it may contain numeric
values, spaces, and commas. If the parameter name is enclosed in double quotes, as is done in some
spreadsheets, the quotes will be removed.

Replicate Code (optional) — This is the code indicating a replicate sample. This is the replicate code
provided by GRITS/STAT or ChemPoint. Replicates are indicated with lower case letters "a", "b", ... etc.
This value is typically "a" or left blank. A replicate code is not required even if there are multiple samples
for the same date. Replicates are not used by ChemStat, but can be displayed. Refer to your database
system documentation for information on replicates.

Units — The units for the analysis. If no units are provided, ppb is assumed. All concentrations should be
in consistent units for each parameter. The specific unit of measurement is not considered in any
statistical methods.

Concentration (required) — The measured concentration of the analyte. For non-detects, this value
should be the negative of the detection limit. Throughout the data, units for each parameter should be
consistent for all samples.

Comparison Level (optional) — This is the value to which statistical results are compared, such as MCL or
ACL. This should be in the same units as the concentration.

Specifying a comparison level in the import file is an older method. A better way to specify comparison
levels is within ChemStat from Options | Comparison Levels.

Data Qualifier — This is the data quality code for the sample. If this value contains an R, and "Eliminate
Rejected Parameters” is checked, the sample will be ignored. For any other value, the data qualifier is
ignored.

Suite — This is no longer used.

Page 11






























ChemStat® User’'s Guide
Version 6.3
Implementation:

1. From Options | Control Chart Options, select values of h, k, and SCL. The 1989 guidance
recommends h =5, k=1, and SCL = 4.5. Also specify the number of baseline measurements.

2. Calculate the mean u and standard deviation O of the baseline measurements.

3. For i time periods beyond the baseline measurements, calculate the average of n measurements
collected for each i time period. If only one sample was collected for a time period, n will of course be 1.

4, Calculate the standardized mean Zi of the i time periods.
0]
where:

Zi = the standardized mean for the i time period

Xi = the mean of the n measurements of the i time period

A = the baseline sample mean

Ili = the number of measurements for the i time period

O = the baseline sample standard deviation

5. For each i" time period, compute the cumulative sum Sias:
S; = max 0,(Z; - k) +8S; ]

where:

Si = the cumulative sum of the i time period.

k = the reference value selected in step 1.

So = (FIR)O where O is the baseline standard deviation and FIR is the fast initial response multiplier

entered from Options | S-C Control Chart Options. A fast initial response (FIR) condition exists when Sy #
0. If fast initial response is to be used, FIR equal to h/2 is generally recommended.

Use of FIR is not discussed by USEPA and may increase the probability of false positives, so it should be
used with caution.

6. Plot S and Z on a graph versus time. If S > h or Z > SCL, the well shows evidence of
contamination.
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=Ax; +(1-21)z

where:

0 < A <1 is a constant, typically between 0.05 and 0.25 for quality control use. Higher values will reduce
the ability to detect increases. Lower values of A increase the weights of historical values. This may
decrease susceptibility to anomalously elevated concentrations.

Xi is the parameter concentration for the i™ date, or the mean of i" group if group size is > 1
Zi = the average of the n concentrations for the i date, of the group

Zois the goal value. In Chem$tat, this value is the mean of background concentrations (for inter-well
comparisons), or the mean of the baseline concentrations for intra-well comparisons.

2. Calculate the control limits (UCL). For ground water monitoring, only the upper control limit is
used.

UCL = uO+Lo'\/( x)[l -2)"]

The value L is the multiple of the standard deviation for the control limit. A value of 3 is common in quality
control situations.

3. Plot the values of UCL and Zi over time. If Zi exceeds UCL, then an out of control
situation has occurred.

Remarks:

If the group size (n) is 1, each individual concentration is compared to the control limit. A larger group size
will average consecutive concentrations for the comparison, and help to control for outlier concentrations.

Like the Shewhart-CUSUM control chart, the EWMA control chart reacts quickly to small changes, but is
not as sensitive to large changes as the Shewhart chart.
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2. Calculate the correlation coefficient (r) with the following formula:
n — —
> X;M; - nXM
r= i=1
C,-ovn-1
where:

X is the mean of all values of Xi , the ordered concentrations with standard deviation O

M is the mean of all values of Mi

and
M; = @7(m;)

1-(05"" fori=1
m; =4(i—-03175)/(n+0365) forl<i<n
|L(O.5)1/n fori=n

C,= ZMz - (M)’

Remarks:

The computer implementation has a maximum sample size of 2000 samples.
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where:
N = the total number of samples from all wells
x; = the " sample result from the i"" well
p = the total number of wells
3. Compute the sum of squares of difference between well means and the grand mean:
L | 1
_ 2 2
SSwells - Z —X |~ ﬁ X
i=1144
with (p-1) degrees of freedom.
4, Compute the corrected total sum of squares
p X2
_ 2
SStotal - Z Z Xij o N
i=1j=1
with (N-1) degrees of freedom.
5. Compute the sum of squares of differences of observations within wells from the well means (sum

of squares due to error).

SSerror = SStotal —SS

with (N-p) degrees of freedom.

wells

6. Calculate mean square quantities

MSwells = SSwells/(p - 1)
MSerror = SSerror /(N - p)

7. Set up the ANOVA table
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Source of Sums of Degrees of Mean F
Variation Squares Freedom Squares
Between SSwelis p-1 MSwelis F=
Wells MSweIIs/ M Serror
Error (within | SSgor N-p MSerror
wells)
8. Compare the computed F statistic with a tabulated F-statistic with p-1 and N-p degrees of freedom

at the 5% significance level. This is included in Table 2, Appendix B of the 1989 guidance document.

If the calculated F value exceeds the tabulated value, reject the hypothesis of equal well means (the down-
gradient wells indicate contamination). Otherwise conclude that there is no significant difference between
the concentrations at the p wells and therefore no evidence of contamination.

Individual Well Comparisons

Up to this point, the parametric ANOVA can only show that some well shows contamination, however the
specific well or wells have not been identified. The Bonferroni t-statistic test is used to determine the

individual wells that show statistically elevated concentrations of the parameter.

1. Assume that of the p wells, u are background wells and m are compliance wells. Obtain the total
sample size ny, of all background wells:

2. Compute the average concentration from the u background wells.

X, = ini
Ny i=1

3. Compute the m differences between the average concentration of each compliance well and the
average concentration of the background wells.
4. For the i well, compute the standard error of each difference as:

1 1)1

error

n, n;/|
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displayed, the bottom portion of the window will display a list of all compliance wells included in the
statistical analysis. Select a well or wells. Click the right mouse button to display the context menu, and
select the desired number of recent dates for the selected well(s).

Use:

As an inter-well comparison, the parametric prediction limit is useful for comparing background
measurements to compliance wells in situations where there are multiple samples from compliance wells
for a single sampling event. The method also uses only recent samples from compliance wells, and is
therefore useful for compliance wells which may have been contaminated in the past and an assessment
of current conditions without regard to past contaminant levels is required.

A major advantage of the parametric prediction limit is that only one sample from any compliance well is
required. This enables it to be used on newly installed wells to asses contamination.

The prediction limit analysis is performed for all compliance wells for the specified parameter.

The parametric prediction limit requires that data be normally distributed.

Implementation:

ChemStat provides six algorithms for calculating the parametric prediction limit.
USEPA 1992 Guidance 99% Confidence

USEPA 1992 Guidance 95% Confidence

USEPA Draft Unified Guidance (2004) 99% Confidence One-Sided
USEPA Draft Unified Guidance (2004) 95% Confidence One-Sided
USEPA Draft Unified Guidance (2004) 99% Confidence Two-Sided
USEPA Draft Unified Guidance (2004) 95% Confidence Two-Sided

Select the desired calculation method from the right-click menu accessed over the prediction limit report.

1. Calculate the mean (x) and standard deviation (S) of the background well samples.

2. Specify the number of most recent sampling dates to compare to the prediction limit. Specify
different values for each well if necessary. If a date includes more than one sample, the samples will be
averaged and the average will count as on comparison. Normally, this value will be 1 to compare only the
most recent sampling date to the prediction limit.

3. Calculate the number of “future samples” (k). This is the number of comparisons to be performed.
This number will normally be the number of sampling dates per well multiplied by the number of wells.

In the USEPA 1992 Guidance implementations only, the maximum value of k is 5, to maintain the required
minimum error rate of 1% per well.

For USEPA Draft Unified 2004 Guidance Methods

4. Calculate the prediction limit for each sampling date included in the analysis using the formula:
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[O,i +S./1+1/n- t(n—l a/k)] for one-sided comparisons

[O,i +S./1+ 1/11 . t(n—l,a/k/Z)] for two-sided comparisons

where:

t(n—l a/k) is the 100(1-0)% point of the “Student’s” t-distribution with n-1 degrees of freedom.

For USEPA 1992 Guidance Methods

4. Calculate the prediction limit for each sampling date included in the analysis using the formula:

[O,X +S,/1/m+1/n- t(n_l’k’o_gs)]

where m is the number of samples in the compliance well sampling date (usually 1, sometimes 2, rarely
greater than 2), n is the total number of background measurements, and t is the 95" percentile of the
Bonferroni t-statistic determined from Appendix B, Table 3 in the 1989 guidance. In the ChemStat report,
the value for m is listed under the Samples column.

5. Compare each of the recent sampling dates for each well to the prediction limit. If the sample
result exceeds the one-sided prediction limit, or is outside the range of the two sided prediction limit, there
is evidence of a statistically significant increase in contamination.

Remarks:
There is a considerable difference in the implementation of this method as provided in the USEPA

guidance documents. Examples of the USEPA implementations of this method are provided in both the
1989 and 1992 guidance documents and in the Draft Unified Guidance document.
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The method supports the following resampling scenarios:
10f2

10f3

10f4

Modified California

The parametric prediction limit requires that data be normally distributed or can be transformed to a normal
distribution.

The method is available only as a one-sided comparison. All samples collected are assumed to be
independent.

Use:

The Prediction Limit with Resampling differs from most other tests in ChemStat in two ways:

1. A single run of the test applies to multiple chemical parameters

2. The background data can be limited to a specific end date.

To begin the test, select Analysis | Prediction Limit Test | Unified Guidance with Verification Resampling.

You must specify default options to run the test. Specify options from Options | Resampling Options.

Indicator Parameters — This is a list of available parameters in the data set. Check the parameters that will
be included in the test.

Background Date Range — Specify the date range for background (up-gradient) well samples. Samples
from within this date range will be used to calculate background mean and standard deviation.

Resampling Method — Select the verification resampling method:

e 10f2
e 10f3
e 10f4
e Modified California

Statistical Evaluations per Year — Enter the number of statistical evaluations per year.

Date of Last Full Sampling Event — Select the date of the last sampling event which is not a resampling
event. Any dates subsequent to this event will be considered resampling events. For example, for a 1 of
3 sampling pattern, this date plus the following two dates (if available) will be evaluated for comparison to
the prediction limit.

Implementation:

1. Calculate the per-evaluation, per-constituent, false positive rate.
a=0.1/(c-n,)

where:
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ne = is the number of statistical evaluations per year
¢ = the number of indicator parameters to be tested

2. Compute the mean (X) and standard deviation (s) of n background measurements.

3. From Appendix 13 tables in the Unified Guidance, determine the value of K for:
¢ the number of background measurements
the number of wells analyzed
the per-evaluation, per-constituent false positive rate

Note: ChemStat uses linear interpolation to determine values within a table. Chosen values of a are the
closest available for the tables.

4. Calculate the prediction limit using the formula:
PL=Xx+K:s
5. Compare each compliance well for the specified "last full sampling event date™ to the prediction

limit. If the sample exceeds the prediction limit, test for the number of resamples that exceed the
prediction limit as well. If the required number of resamples also exceeds the limit, then the parameter is
statistically significant at that well.

Scenario Resamples Required number of Resamples Exceeding
Limit to show significance

10f2 1 1

10f3 2 2

10f4 3 3

Maodified California | 3 2

Example:

Suppose the date of the last full sampling event is 1/1/2004. For a 1-0f-3 comparison, for each parameter
and well, the sample from 1/1/2004 will be compared to the prediction limit. If it does not exceed the
prediction limit, no further comparisons are made for that well and parameter. If that sample exceeds the
prediction limit, then the well is considered statistically significant for tat parameter if both of two
independent resamples also exceed the limit.

Remarks:

Because all applicable parameters are tested in a single run of the test, it is not appropriate to run multiple
tests with different groups of parameters. The test should be run only once for each sampling event. That
run should include all applicable parameters and wells.

All samples are assumed to be independent.
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Use:

The parametric t-test provides a simple group comparison whereby each individual compliance location is
compared to background or all compliance measurements as a group are compared to background.
Implementation:

The parametric t-test implemented here is described in the USEPA Statistical Training Course for Ground
Water Monitoring Data Analysis (1992) on page 28-29. The method is also presented in U.S. Navy

(1999). The formulas are the same, but the test is run for each compliance location.

1. Compute the mean and standard deviation (SD) for the compliance location, and for pooled
background data.

2. Compute the standard error of the difference in the compliance location mean and the background
mean with the formula:

(nup B lbDlzlp + (ndown - 1)SDczlown |-| . 1 1

SE gifr = N 7 | +
nup D 4own nup D 4own
where n is the number of observations.
3. Compute the t-statistic.
‘= Mean,,,, — Mean,,
SEdiff
4. Compare the calculated t-statistic to the tabulated t statistic (Appendix B, Table 6 of the 1989

USEPA Guidance Document) for the appropriate confidence level.

If the calculated t-value is greater than the tabulated t-value, then there is statistical evidence of increased
concentrations in compliance locations. If the calculated t-value is less than the negative of the tabulated
t-value, then the compliance location measurements are statistically lower than background.

Remarks:

ChemStat's implementation of the parametric t-test can perform individual well comparisons at either the
90%, 95%, 97.5%, or 99% confidence levels. If you are unsure of which level to use, the 99% probably
preferable.

As an individual well comparison, the test is always a two-way comparison, but compliance locations are
not flagged as statistically significant unless they are elevated compared to background. The exception is
for pH, where compliance locations are flagged as statistically significant if they are either above or below
background.
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Use:

Use the Welch's t-test to determine if compliance observations as a group are statistically elevated when
compared to background as a group, or if an individual well is statistically elevated when compared to
background.

Implementation:

1. Calculate the t statistic using the following formula:

T = (XDG - XBG)

2 2
S S

BG , Spc
Nz Npg

Where x is the group mean and s is the group standard deviation.

2. Where the Welch's t-test differs from the Student t-test is in the calculation of the degrees of
freedom. For Welch's t-test, calculate degrees of freedom using the following formula:

2
DOF = SZBG + SZDG (SZBG/nBG)2 + (SZDG/nDG)2|-|
Ngg Npg Np; —1 Ny, —1 J

3. Obtain the critical value tl— o..pOF from the Student's t-test distribution for the specified

confidence level and the degrees of freedom calculated in step 2.

4. If T > t, that is, the calculated T statistic exceeds the critical value t, then statistical significance is
indicated.
Remarks:

At least two background measurements and two compliance measurements are required to prevent divide
by zero errors. But this is a bare minimum, and many more samples are recommended for effective use.

Note that statistical significance could mean that either compliance measurements are statistically

elevated when compared to background, or background measurements are statistically elevated when
compared to compliance measurements.
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ChemStat performs the comparison at the 99% level of significance.

At least four samples are recommended for each well to provide adequate power.

Use:

For comparison of a single compliance well to background wells when data do not follow a normal
distribution, or there are 15% to 90% non-detects.

Implementation:

1. For n compliance wells, and m background wells, with N total samples, combine the compliance
and background well data and rank the ordered values from 1 to N.

2. Calculate the Wilcoxon statistic (W):
1 1
i=1

where:
Ci = the i'" rank of the compliance well

3. Calculate a Z-score for comparison to the upper 0.01 percentile of the standard normal
distribution.

L, W-Ew =12

and

1
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Implementation:

The implementation of the group comparison follows the U.S. Navy 1999 Guidance Document procedures.
This differs slightly from the USEPA guidance procedure.

1. Let m equal the number of background measurements. Let n equal the number of compliance
measurements.
2. Pool the compliance and background data. Order the pooled data from smallest to largest.

Replace non-detects with the detection limit.

3. Rank the data. If there are multiple measurements with the same value (tied values), then
average the ranks for that value, and assign the average rank to each measurement with that value.

4, Note that if more than 50% of the measurements are ties, U.S. Navy recommends using Gehan's
Test instead.

5. Sum the ranks of the n compliance measurements. Let R equal the sum of the ranks.
If there are fewer than 20 compliance measurements, and fewer than 20 background measurements, then
follow these steps for the small data set size. Otherwise, skip to step 10.

6. Calculate the Wilcoxon statistic.

W=R-n(n+1)/2

7. Using Table A.15 in U.S. Navy (1999), locate the tabulated value W a. for the appropriate level of
significance.
8. Compute the critical value C.

C=nm-w,

9. If C >=W, then statistical significance is indicated. If C < W, then there is insufficient data to show
statistical significance.

This is the end of the analysis for the small data set.

10. For large data sets, calculate Wl—a

n(n+1) n(n+1)(2n+1)
= T Z,
4 24

Wy
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Alternatively, the compliance limit can be constructed for each compliance well and compared to a
compliance limit such as MCL or action limit.
Implementation (comparison to background statistic):

1. The Poisson count of the background measurements (T,) is determined. The Poisson count is the
sum of the concentration measurements for each sample.

2. The degrees of freedom (DF) is calculated as 2*T, + 2.

3. The Chi-squared statistic for the 95" and 99" percentiles is calculated for DF determined in step 2.
Values for the Chi-squared distribution are given in Table 1, Appendix B of the 1989 guidance.

4. For n background measurements, the value of A (the probable occurrence rate) is calculated
from Zack’s formula:

1
xa=5£xﬂzg+2]

where:

}"T = the probable occurrence rate
n

1N = the total number of background measurements

2
x v is the ¥ percentile of the Chi-square distribution with 2*T,, + 2 degrees of freedom

Tn = the Poisson count (sum of n background measurements)

5. Find the smallest degree of freedom (for 95" and 99" percentiles) for the Chi-squared distribution
such that:

Xip| 2k +2] = 2Ap

6. The quantity 2p + 2 is the smallest degree of freedom satisfying the above equation, where p is
the upper tolerance limit.

7. Compare down-gradient samples from each compliance well to the value p. If the result is greater

than p, the well is considered impacted. If the result is less than k, the result is considered not to be
impacted.
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Implementation (comparison to compliance limit or MCL):
1. For each compliance well, the Poisson count of the samples (T,) is determined. The Poisson
count is the sum of the concentrations for each sample for the specific well.
2. The degrees of freedom (DF) is calculated as 2*T, + 2.
3. The Chi-squared statistic for the 95" and 99" percentiles is calculated for DF determined in step 2.
Values for the Chi-squared distribution are given in Table 1, Appendix B of the 1989 guidance.
4, For n samples, the value of A (the probable occurrence rate) is calculated from Zack’s formula:
Ap =y 22T 42
T, X Y n
2n
where:
}"T = the probable occurrence rate
n
1N = the total number of samples from the compliance well
x v is the ¥ percentile of the Chi-square distribution with 2*T,, + 2 degrees of freedom
Tn = the Poisson count (sum of n samples from the compliance well)
5. Find the smallest degree of freedom (for 95" and 99" percentiles) for the Chi-squared distribution
such that:
2
¥ip[ 2k +2] = 2A 1
n
6. The quantity 2p + 2 is the smallest degree of freedom satisfying the above equation, where p is
the upper tolerance limit.
7. For each well, compare the Poisson tolerance limit p calculated for that well to the compliance

limit. If the tolerance limit exceeds the compliance limit, there is statistical evidence of contamination. If
the tolerance limit does not exceed the compliance limit, there is no evidence of contamination.
Remarks:

This method has several limitations:

1. The maximum Poisson count of samples is 420.

2. The maximum values for the smallest degree of freedom (from step 5 above) is 400. If a value of
401 is indicated, the Chi-squared values has exceeded the capacity of the algorithm.
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Implementation:
1. Determine the maximum concentration of the background measurements.

2. Enter the number of recent samples for the analysis. This value will be 1 to evaluate only the most
recent sampling event.

3. The number of “future samples” is the number of recent sample dates multiplied by the number of
compliance wells. This is the actual number of comparisons to be made for the parameter. From the
number of future samples, and the number of background measurements, use Table A-7 from the 1992
guidance to determine the level of coverage for the analysis.

4. Compare each sample from the compliance well to the maximum concentration from background
measurements. If the sample from the compliance well exceeds the maximum background measurement,
the compliance well is considered to be impacted.

5. Compute the confidence level and false positive rate for the limit. The confidence level is given by
n/(n + k) where n is the number of background measurements, and k is the number of comparisons. The
false positive rate is given by 1 - [n/(n + Kk)].

Remarks:

This method will tend to have a high rate of false negatives unless there is a sufficient number of samples
available from background wells. The method is not well described for use on actual data in the 1992

guidance. For this reason, and because of the lack of power of the method, it should be used only when
other methods are not available.

Intra-Well Comparison:

Description:

Although not described in the USEPA guidance documents, non-parametric prediction limits can be used
for an intra-well comparison. The intra-well non-parametric prediction limit compares a selected number of
recent samples to a specified number of historical baseline samples from the same well.

The only significant calculation is to determine the coverage or level of significance of the test. The level
of coverage is dependent on the number of historical samples and the selected number of recent dates.
Use:

As an intra-well comparison, the non parametric prediction limit is useful for assessing potential
contamination in a well without the possibility of false positives resulting from natural variability of the
ground water quality.

Implementation:

1. From Select | Recent Dates, select the number of historical baseline samples from which to
calculate the limit.
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3. Each measurement will have a corresponding value d and e. Start the ranking procedure with d
and e equal to 0. Starting with the smallest measurement, increment d by 1 if the value is detected, and
increment e by 1 if the value is non-detect. Assign d and e to the corresponding value. Move to the next
value and repeat. This will result in a d and e value for each measurement. Values of d and e will
increase as the measurement increases. ChemStat will display the values of d and e. Refer to the U.S.
Navy 1999 Guidance, page 82 for an example of this procedure.

4. Let T denote the total number of non-detects in the pooled background and compliance data sets.
5. For each of the N measurements, compute the rank R; of the i™ measurement as follows:
Ri =di + (T + ei)/2 if measurement i is detected.
Ri =(T +1+di)/2 if measurement i is non-detect.
6. For each of the N measurements, compute the a(R) value using the formula:
a(R;)=2R, -N-1
fori=1toN.
7. Compute the Gehan statistic G.
N
Z[hi ' a(Ri )]
i=1

b [a®)F |
1™ &N )]

8. Compare the Gehan statistic to Z(l—a)’ the 100(1-o)™ percentile of the standard normal

distribution. If G > Z, then statistical significance is indicated. Otherwise, there is insufficient evidence to
determine statistical significance.

Remarks:

At least 10 measurements from compliance points and 10 measurements from background monitoring
points are required to run this test.
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¢ Gilbert (1987) page 170.

Use:

Use the Land's Formula UCL Method to calculate a 95% upper confidence limit from a collection of sample
of environmental media collected at the site. The UCL is only calculated from sampling points listed as
background. Compliance samples are not required, but if compliance samples do exists, each compliance
sample concentration will be compared to the UCL. A statistically significant increase is indicated if the
compliance sample concentration exceeds the UCL.

For this analysis, ChemStat supports upper and lower confidence limits at the 95% confidence level, and
two-tailed limits at the 90% confidence level.

This method does not use MCLs or ACLs.

Implementation:

1. Let x; represent the i™ concentration of n randomly collected samples measured at the site and
characterized as background.

2. Natural log-transform the data set.
3. Compute the sample mean (of the log-transformed data).
_ 1&
X=—-2 X
Ny
4, Compute the sample standard deviation (of the log-transformed data).

I & <\2
= |—— .—X
s= a2 X)

5. Look up the H statistic for sample size n and the observed standard deviation of the log-
transformed data. Tables are provided by Gilbert (1987) Tables A-10 and A-12.

5. Calculate the natural log of the confidence limits on the mean.

UCL,_, = X+0.5s% + Sfﬁ}
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_ 1&
X==-2x
niq
3. Compute the sample standard deviation.
1 & —=\2
§= 2 (Xi ~ X)
n-1i5
4. Compute the sample skewness.
n < \3
(Il - IXH - 2) i=1 S y.
5. For b =1 to B (a very large number, 20000 in ChemStat), do the following:
ba. Generate a bootstrap sample data set; i.e. fori =1 to n, let j be a random integer between 1 and n,
and add observation Xj to the bootstrap sample data set.
5b. Compute the arithmetic mean, standard deviation, and skewness of the bootstrap data set b.
5c. Compute the studentized mean W.
W, = (Xb - X)/Sb
5d. Compute Hall's statistic Q.
kW2 ) (kW2 ) (k
Qb = Wb 4|20 b (42D |4 [ b
3 27 6n
6. Sort all of the Q values from step 5 and select the lower o™ quantile of these B values. Itis the

(oB)" value in an ascending list of Q's. This value is from the left tail of the distribution.

7. Compute W(Q).

s ]
W(Qa)=§ 1+k Qa_6£ —l -1
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Use the Central Limit Theorem UCL method to calculate a 95% upper confidence limit from a collection of
sample of environmental media collected at the site. The UCL is only calculated from sampling points
listed as background. Compliance samples are not required, but if compliance samples do exists, each
compliance sample concentration will be compared to the UCL. A statistically significant increase is
indicated if the compliance sample concentration exceeds the UCL.

The Central Limit Theorem is suitable for non-parametric distributions provided that there are a large
number of samples.
Implementation:

1. Let x; represent the i™ concentration of n randomly collected samples measured at the site and
characterized as background.

2. Compute the sample mean.
_ 1&
= Z Xj
N
3. Compute the sample standard deviation.

_ | S (x. —xY
S = n—lé(xl X)

4. Compute the sample skewness.
n < \3

Sl Py D

5. From a table of values, obtain Zo, the (1-a))" quantile of the standard normal distribution. For the
95% confidence level, Zo = 1.645.

6. Calculate the one-sided (1-a) upper confidence limit on the mean.

S
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2. The third column is the value of column 2 minus column 1.
3. For n measurements, compute k as the greatest integer less than or equal to n/2.
4, In the fourth column, list the coefficients dn.i+1, obtained from Table A-1 in the 1992 USEPA
guidance document.
5. The fifth column contains the values in column 3 multiplied by the values in column 4, and
represented as b. The value b is the sum of the first k b values.
k k
b= Z[(Xn—m - Xi)' an—i+1] =2.b;
6. Compute the standard deviation O of the data set distribution.
7. Calculate the W statistic.
W b -|2
GVH—IU
8. Compare the W statistic to the 5% critical value for sample size n in Table A-2 in the 1992

guidance. If W exceeds the critical value, the distribution is not normally distributed.

Remarks:
This test uses values determined from tables based on the number of measurements. Because the tables

accommodate only up to 50 measurements, this test can not be used for data sets with greater than 50
measurements.
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Use:

Use to test for normality or transformed-normality. The Coefficient of variation in fast and easy, but may
not be as reliable as other methods.

Implementation:

1. For each sample distribution (each well individually, and all wells pooled), calculate the mean and
standard deviation.

n

2 X

i=1
n

. N (Xi —X)-|1/2
2 )

where:
A = data set mean

O = data set standard deviation

1N = Number of measurements in the data set

Xi = the value of the i measurement

2. Calculate the coefficient of variation (CV).
CV=oc/p

3. If CV > 1 the distribution is not normally distributed.
Remarks:

The 1992 guidance recommends the Shapiro-Wilks test and the Shapiro-Francia tests as superior
alternatives to the coefficient of variation.
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Use:

To detect the presence of an upward, downward, or two-tailed trend in data over time.

Implementation:

The implementation of the Mann-Kendall test is based on that provided by Gilbert (1987). The Mann-
Kendall analysis tests the null hypothesis of no trend against the alternative hypothesis of an upward,
downward, or two-tailed trend.

Given:
n = the number of measurements for the monitoring location
x; = is the i measurement at the monitoring location

1. List the data in the order in which they were collected over time.
2. Determine the sign of all n(n-1)/2 possible differences (x; - xi) where j > k. These differences are
X2 - X1, X3 = X1, - « 3 Xn = X1, X3 - X2, X4 - X2, . - . ; Xn = Xn2, Xn = Xn-1.
3. Let sgn(x; - x) be an indicator function that takes on the values 1, 0, or -1, according to the sign of
Xj = Xk-
Sgn(x; - Xi) =11if (x- %) >0
=0if (xj-x)=0
=-1if (x-x) <0
4. Compute the Mann-Kendall Statistic S.
n—-1 n
S=3Y Ysen(x;—xy)
k=1j=k+1

which is the number of positive differences minus the number of negative differences.

5. If there are 10 or fewer observations for the selected monitoring location, and if there are not
multiple observations per time period, then refer to Gilbert (1987) Table A-18 to obtain the probability of
obtaining a value of S for n observations. If the tabled probability is greater than your specified a level,
then accept the null hypothesis that there is no trend to the data. If the tabled probability is less than your
specified a level, then the test shows evidence of a trend and the null hypothesis should be rejected.

6. If there are greater than 10 observations, or there are multiple observations per time period,
proceed with the analysis using the normal approximation described below:

7. Group all data with tied concentrations regardless of the time period.

8. Calculate VAR(S) using the following formulas:
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1
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a=n(n—1)2n+5)
b=9n(n-1)(n-2)

c=2n(n-1)

and:

g = the number of tied groups. These are groups of data with equal concentrations.

1

C-D E-F
+
C
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t_. = the number of tied observations in the pth group of tied observations.
p
h = the number of time periods that contain multiple observations
llq = the number of observations in the qth time period
9. Calculate the test statistic Z
S—1
= ifS>0
1/2 '
[ VAR(S)]
=0 ifS=0
S+1
= ifS<0
1/2 '
[ VAR(S)]
10. Compare the test statistic Z to the percentile of the standard normal distribution for the selected

confidence level. If Z exceeds the percentile of the standard normal distribution, then there is evidence of
a trend, and the null hypothesis should be rejected. Otherwise accept the null hypothesis that there is no

trend.

Remarks:

ChemStat supports this test for tied values, and multiple observations per time period. Analyzing data

from multiple wells simultaneously is not supported.
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a=n(n—1)2n+5)
b=9n(n-1)(n-2)

c=2n(n-1)

and:

g = the number of tied groups. These are groups of data with equal concentrations.

tp = the number of tied observations in the pth group of tied observations.

h = the number of time periods that contain multiple observations

llq = the number of observations in the qth time period
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K = the number of seasons per year

1. For the each season, group all samples from the selected well by season and year in which they
were collected. The actual date of sample collection is not considered in the calculations. Only the
season and year are considered. All samples collected in the same season of the same year are
considered to be in the same time period.

2. Determine the sign of all n(n-1)/2 possible differences (x; - xi) where j > k. These differences are
X2 - X1, X3 - X1, - - -, Xn - Xq, X3 - X2, X4 - X2, - - -, Xp - Xn2, Xn - Xp-1, @Nd X is always in season i.
3. Let sgn(x; - x) be an indicator function that takes on the values 1, 0, or -1, according to the sign of
Xj - Xk-
Sgn(x; - xx) =1if (xj-x)>0
=0if (x-x)=0
=-1if (%-x) <0

where each x is for the i season.

4, Compute the Mann-Kendall Statistic S; for season i.
n;—-1 n

Si=2 2 Sgn(xij _Xik)
k=1 j=k+1

which is the number of positive differences minus the number of negative differences.

5. Group all data with tied concentrations regardless of the time period.

6. Calculate VAR(S)) using the following formulas:

VAR(Si)=i a.— A, —B. + Gi-Di Ei'Fiﬂ
18 b, ¢ |

1

where:
gi
A, = pglti"(tip ~1)2t,, +5)
B, = 3y (1 1) 2uy +9)
q=1
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a; = n;(m; — 1)(2n; +5)
b; = 9ny(n; — 1)(n; - 2)
¢; =2ny(n; - 1)

and:

gi = the number of tied groups. These are groups of data with equal concentrations for the i" season
t. = the number of tied observations in the pth group of tied observations for the i™ season

1p

hi = the number of time periods that contain multiple observations for the i season

uiq = the number of observations in the qth time period for the i season
7. Repeat steps 2 through 6 for each seasoni=11to L.
8. Calculate the sum of S for each season and VAR(S) for each season.
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Use:

As a non-parametric test to detect trends in data. In ChemStat's implementation, the test can be used to
test for upward or downward trends, but not for two-tailed trends. The test can be performed at confidence
levels up t0 99.99%. To specify the confidence level, select Trend Analysis Options from the right-click
menu over the report.

Implementation:

1. Determine the ideal rank (i) for each data point. (i) is the rank of the data point if there was a
perfect trend — lowest to highest for increasing time for an upward trend, and highest to lowest for
increasing time for w downward trend.

2. Determine the actual rank each data point T. Average the ranks for tied values.

3. Calculate the Spearman statistic D using the following formula for an upward frend test:

D =§(Ti —iy

Or this formula for a downward trend test:

D=§[Ti—(n+1—i)]2

Where n is the number of samples.

4. Calculate the expected value E and standard deviation SD using the formulas:

E[D]=(n*-n)/6

n’(n+1)(n-1)
36

SD[D]=
5. Calculate the Z statistic using the formula:
z =D~ E[D]/SD[D]

6. Obtain the critical Z value from the percentile of the standard normal distribution for the desired
confidence level. If Z is less then the Zcritical, then no trend was detect. Of Z exceeds the critical value,
then a trend is indicated.
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Use:

ChemStat uses Aitchison’s adjustment to calculate and adjusted mean and standard deviation. These
adjusted parameters are calculated for each monitoring location individually, for all background monitoring
locations as a group, and for all monitoring locations (compliance and background) as a group. Monitoring
locations classified as “unused” are not included in the calculations.

Once Aitchison’s adjustment has been selected, the adjusted means and standard deviations will be used
in all calculations that require a mean and standard deviation (i.e., methods such as Kruskal-Wallis would
not be affected).

Important considerations in using this method:

¢ Once selected, all statistical methods that require a mean or standard deviation will use the adjusted
mean and standard deviation.

e ltis possible, and may often be desirable, to apply Aitchison’s adjustment to transformed data.

Implementation:

Calculate the adjusted overall mean

d)_«

a=|1-—-[X
n

where:
U = the adjusted overall mean. This value is used as the mean in all further calculations.

d = the number of non-detects.

1 = the total number of samples, including detects and non-detects.

_ %
X = the mean of the detected values only.

N —(d+1), « din—-d)_-«
R R e )
where:

O = the standard deviation of the detected values only.

A

O = the adjusted overall standard deviation. This value is used as the standard deviation in all further
calculations.
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Items can not be deleted specifically from the Summary List. When you delete a Workbook report, the
associated summary list items will be deleted.

The Summary List can not be printed. You can export the summary list to a tab-delimited text file for
editing in Excel. Select Write Summary File from the Workbook menu.

The Summary List is saved with your data in the “csd” file.

Only statistical methods that detect a statistically significant increase create summary list items.
Statistical methods such as normality tests do not create summary list items.
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Well 2 -- September and August are the two most recent dates. 10, and 11 (the average of 12 and 10) will
be compared to the prediction limits. (2 comparisons)

Well 3 — July and June are the two most recent dates. 11, and 9.5 (the average of 9 and 10) will be
compared to the prediction limits. (2 comparisons)

Well 4 — Although two recent dates are specified, there is only one sample for the well. The value 12 will
be compared to the prediction limit. (1 comparison)

Well 5 — July and April are the two most recent dates. 15 and 12 will be compared to the prediction limit.
(2 comparisons)

The total number of comparisonsis 2 +2 +2 +1 + 2 =9, so future samples = 9. For a parametric
prediction limit, the maximum number for future samples is 5, so 5 would be used. For a non-parametric
prediction limit, the maximum number for future samples is 8, so 8 would be used. For Poisson prediction
limit, there is no maximum for future samples, so 9 would be used.

Consider the same data for intra-well comparisons, with 2 recent dates, and 6 baseline samples.

Well 1 — January through June constitute the baseline samples used to construct the prediction limit.
August and September are the 2 most recent sampling dates, so 10 and 12 would be compared to the
prediction limit. There are 2 comparisons, so future samples = 2.

Well 2 — The first six samples are January through May because February has two samples. These would
be used to construct the prediction limit. September and August are the two most recent dates. 10, and
11 (the average of 12 and 10) will be compared to the prediction limits. There are 2 comparisons, so
future samples = 2.

Well 3 — The first six samples are January through June. June has two samples, but there are none for
March. These would be used to construct the prediction limit. July and June are the two most recent
dates. 11, and 9.5 (the average of 9 and 10) will be compared to the prediction limits. Note that June is
used to construct the prediction limit, and is also compared to the prediction limit. This is not valid. The
number of recent dates should be decreased, or the number of baseline samples should be decreased.
There are 2 comparisons, so future samples = 2.

Well 4 and 5 — There are insufficient data for an intra-well comparison.
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APPENDIXF.

OUTLIER TESTING RESULTS ON CD


































































APPENDIX G.

SEN'S TREND TEST RESULTS ON CD






1010 (12/13/2011)
1190 (6/4/2012)
1250 (12/11/2012)
1250 (6/3/2013)
1200 (12/3/2013)
1460 (6/2/2014)
1310 (12/2/2014)
1400 (6/1/2015)
1320 (12/7/2015)
1300 (6/6/2016)
1090 (12/5/2016)
1120 (6/20/2017)
1040 (12/4/2017)
1130 (6/4/2018)

1190 (6/4/2012)
1250 (12/11/2012)
1250 (6/3/2013)
1200 (12/3/2013)
1460 (6/2/2014)
1310 (12/2/2014)
1400 (6/1/2015)
1320 (12/7/2015)
1300 (6/6/2016)
1090 (12/5/2016)
1120 (6/20/2017)
1040 (12/412017)
1130 (6/4/2018)

1250 (12/11/2012)
1250 (6/3/2013)
1200 (12/3/2013)
1460 (6/2/2014)
1310 (12/2/2014)
1400 (6/1/2015)
1320 (12/7/2015)
1300 (6/6/2016)
1090 (12/5/2016)
1120 (6/20/2017)
1040 (12/412017)
1130 (6/4/2018)

1250 (6/3/2013)
1200 (12/3/2013)
1460 (6/2/2014)
1310 (12/2/2014)
1400 (6/1/2015)
1320 (12/7/2015)
1300 (6/6/2016)
1090 (12/5/2016)
1120 (6/20/2017)
1040 (12/412017)
1130 (6/4/2018)

1200 (12/3/2013)
1460 (6/2/2014)
1310 (12/2/2014)
1400 (6/1/2015)
1320 (12/7/2015)
1300 (6/6/2016)
1090 (12/5/2016)
1120 (6/20/2017)
1040 (12/412017)

Royalton Road LF

940 (6/21/2011)
940 (6/21/2011)
940 (6/21/2011)
940 (6/21/2011)
940 (6/21/2011)
940 (6/21/2011)
940 (6/21/2011)
940 (6/21/2011)
940 (6/21/2011)
940 (6/21/2011)
940 (6/21/2011)
940 (6/21/2011)
940 (6/21/2011)
940 (6/21/2011)

1010 (12/13/2011)
1010 (12/13/2011)
1010 (12/13/2011)
1010 (12/13/2011)
1010 (12/13/2011)
1010 (12/13/2011)
1010 (12/13/2011)
1010 (12/13/2011)
1010 (12/13/2011)
1010 (12/13/2011)
1010 (12/13/2011)
1010 (12/13/2011)
1010 (12/13/2011)

1190 (6/4/2012)
1190 (6/4/2012)
1190 (6/4/2012)
1190 (6/4/2012)
1190 (6/4/2012)
1190 (6/4/2012)
1190 (6/4/2012)
1190 (6/4/2012)
1190 (6/4/2012)
1190 (6/4/2012)
1190 (6/4/2012)
1190 (6/4/2012)

1250 (12/11/2012)
1250 (12/11/2012)
1250 (12/11/2012)
1250 (12/11/2012)
1250 (12/11/2012)
1250 (12/11/2012)
1250 (12/11/2012)
1250 (12/11/2012)
1250 (12/11/2012)
1250 (12/11/2012)
1250 (12/11/2012)

1250 (6/3/2013)
1250 (6/3/2013)
1250 (6/3/2013)
1250 (6/3/2013)
1250 (6/3/2013)
1250 (6/3/2013)
1250 (6/3/2013)
1250 (6/3/2013)
1250 (6/3/2013)
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(1010 - 940)/(5 - 4)
(1190 - 940)/(6 - 4)

(1250 - 940)/(7 - 4)

(1250 - 940)/(8 - 4)

(1200 - 940)/(9 - 4)

(1460 - 940)/(10 - 4)
(1310 - 940)/(11 - 4)
(1400 - 940)/(12 - 4)
(1320 - 940)/(13 - 4)
(1300 - 940)/(14 - 4)
(1090 - 940)/(15 - 4)
(1120 - 940)/(16 - 4)
(1040 - 940)/(17 - 4)
(1130 - 940)/(18 - 4)

(1190 - 1010)/(6 - 5)
(1250 - 1010)/(7 - 5)

(1250 - 1010)/(8 - 5)

(1200 - 1010)/(9 - 5)

(1460 - 1010)/(10 - 5)
(1310 - 1010)/(11 - 5)
(1400 - 1010)/(12 - 5)
(1320 - 1010)/(13 - 5)
(1300 - 1010)/(14 - 5)
(1090 - 1010)/(15 - 5)
(1120 - 1010)/(16 - 5)
(1040 - 1010)/(17 - 5)
(1130 - 1010)/(18 - 5)

(1250 - 1190)/(7 - 6)
(1250 - 1190)/(8 - 6)

(1200 - 1190)/(9 - 6)

(1460 - 1190)/(10 - 6)
(1310 - 1190)/(11 - 6)
(1400 - 1190)/(12 - 6)
(1320 - 1190)/(13 - 6)
(1300 - 1190)/(14 - 6)
(1090 - 1190)/(15 - 6)
(1120 - 1190)/(16 - 6)
(1040 - 1190)/(17 - 6)
(1130 - 1190)/(18 - 6)

(1250 - 1250)/(8 - 7)
(1200 - 1250)/(9 - 7)

(1460 - 1250)/(10 - 7)
(1310 - 1250)/(11 - 7)
(1400 - 1250)/(12 - 7)
(1320 - 1250)/(13 - 7)
(1300 - 1250)/(14 - 7)
(1090 - 1250)/(15 - 7)
(1120 - 1250)/(16 - 7)
(1040 - 1250)/(17 - 7)
(1130 - 1250)/(18 - 7)

(1200 - 1250)/(9 - 8)
(1460 - 1250)/(10 - 8)
(1310 - 1250)/(11 - 8)
(1400 - 1250)/(12 - 8)
(1320 - 1250)/(13 - 8)
(1300 - 1250)/(14 - 8)
(1090 - 1250)/(15 - 8)
(1120 - 1250)/(16 - 8)
(1040 - 1250)/(17 - 8)

70

125
103.333
715

52
86.6667
52.8571
57.5
422222
36
13.6364
15
7.69231
13.5714

180

120

80

475

90

50
55.7143
38.75
322222
8

10

25
9.23077

60

30
3.33333
67.5

24

35
18.5714
13.75
-11.1111
-7
-13.6364
-5

0

-25

70

15

30
11.6667
7.14286
-20
-14.4444
-21
-10.9091

-50

105

20

375

14
8.33333
-22.8571
-16.25
-23.3333






OO~ N W

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

-180
-160
-150
-140
-115
-103.333
-90
-86.6667
-83.3333
-80

-80

-74

-72

-70

-70
-66.6667
-60
-56.6667
-55

-50

-50
-46.6667
-46.6667
-45

-45

-42.5
-41.25
-40

-38

-38

-35

-30
-25.7143
-25

-25
-23.3333
-22.8571
-21

-20

-20

-20
-18.3333
-17.5
-17.5
-16.25
-14.6667
-14.4444
-13.6364
-13.0769
-12
-11.4286
-11.1111
-10.9091
-10
-8.57143
-8.125
-1.77778
-7

-5
-3.33333
-2.85714
-2.5

-2
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65 -1.66667
66 0

67 0

68 0.714286
69 0.833333
70 25

71 2.66667
72 294118
73 3.07692
74 3.33333
75 3.33333
76 3.33333
77 5

78 5

79 5.45455
80 5.55556
81 7.14286
82 7.69231
83 8

84 8.33333
85 9.23077
86 10

87 11.6667
88 13.3333
89 13.5714
90 13.6364
91 13.75
92 14

93 14

94 15

95 15

96 15

97 16.9231
98 18.5714
99 20

100 20

101 20

102 20

103 20

104 22

105 23

106 24

107 24

108 24.2857
109 25

110 28.3333
111 28.75
112 29.0909
113 30

114 30

115 30

116 30

117 322222
118 34

119 35

120 35.5556
121 36

122 36.6667
123 37.5
124 38.75
125 422222
126 422222
127 42.5
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2120 (12/13/2011)
2110 (6/4/2012)
2090 (12/11/2012)
2180 (6/3/2013)
2360 (12/3/2013)
2270 (6/2/2014)
2200 (12/2/2014)
1850 (6/1/2015)
1980 (12/7/2015)
2020 (6/6/2016)
1690 (12/5/2016)
1940 (6/20/2017)
1670 (12/4/2017)
1930 (6/4/2018)

2110 (6/4/2012)
2090 (12/11/2012)
2180 (6/3/2013)
2360 (12/3/2013)
2270 (6/2/2014)
2200 (12/2/2014)
1850 (6/1/2015)
1980 (12/7/2015)
2020 (6/6/2016)
1690 (12/5/2016)
1940 (6/20/2017)
1670 (12/4/2017)
1930 (6/4/2018)

2090 (12/11/2012)
2180 (6/3/2013)
2360 (12/3/2013)
2270 (6/2/2014)
2200 (12/2/2014)
1850 (6/1/2015)
1980 (12/7/2015)
2020 (6/6/2016)
1690 (12/5/2016)
1940 (6/20/2017)
1670 (12/4/2017)
1930 (6/4/2018)

2180 (6/3/2013)
2360 (12/3/2013)
2270 (6/2/2014)
2200 (12/2/2014)
1850 (6/1/2015)
1980 (12/7/2015)
2020 (6/6/2016)
1690 (12/5/2016)
1940 (6/20/2017)
1670 (12/4/2017)
1930 (6/4/2018)

2360 (12/3/2013)
2270 (6/2/2014)
2200 (12/2/2014)
1850 (6/1/2015)
1980 (12/7/2015)
2020 (6/6/2016)
1690 (12/5/2016)
1940 (6/20/2017)
1670 (12/4/2017)

Royalton Road LF

2070 (6/21/2011)
2070 (6/21/2011)
2070 (6/21/2011)
2070 (6/21/2011)
2070 (6/21/2011)
2070 (6/21/2011)
2070 (6/21/2011)
2070 (6/21/2011)
2070 (6/21/2011)
2070 (6/21/2011)
2070 (6/21/2011)
2070 (6/21/2011)
2070 (6/21/2011)
2070 (6/21/2011)

2120 (12/13/2011)
2120 (12/13/2011)
2120 (12/13/2011)
2120 (12/13/2011)
2120 (12/13/2011)
2120 (12/13/2011)
2120 (12/13/2011)
2120 (12/13/2011)
2120 (12/13/2011)
2120 (12/13/2011)
2120 (12/13/2011)
2120 (12/13/2011)
2120 (12/13/2011)

2110 (6/4/2012)
2110 (6/4/2012)
2110 (6/4/2012)
2110 (6/4/2012)
2110 (6/4/2012)
2110 (6/4/2012)
2110 (6/4/2012)
2110 (6/4/2012)
2110 (6/4/2012)
2110 (6/4/2012)
2110 (6/4/2012)
2110 (6/4/2012)

2090 (12/11/2012)
2090 (12/11/2012)
2090 (12/11/2012)
2090 (12/11/2012)
2090 (12/11/2012)
2090 (12/11/2012)
2090 (12/11/2012)
2090 (12/11/2012)
2090 (12/11/2012)
2090 (12/11/2012)
2090 (12/11/2012)

2180 (6/3/2013)
2180 (6/3/2013)
2180 (6/3/2013)
2180 (6/3/2013)
2180 (6/3/2013)
2180 (6/3/2013)
2180 (6/3/2013)
2180 (6/3/2013)
2180 (6/3/2013)
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(2120 - 2070)/(5 - 4)
(2110 - 2070)/(6 - 4)

(2090 - 2070)/(7 - 4)

(2180 - 2070)/(8 - 4)

(2360 - 2070)/(9 - 4)

(2270 - 2070)/(10 - 4)
(2200 - 2070)/(11 - 4)
(1850 - 2070)/(12 - 4)
(1980 - 2070)/(13 - 4)
(2020 - 2070)/(14 - 4)
(1690 - 2070)/(15 - 4)
(1940 - 2070)/(16 - 4)
(1670 - 2070)/(17 - 4)
(1930 - 2070)/(18 - 4)

(2110 - 2120)/(6 - 5)
(2090 - 2120)/(7 - 5)

(2180 - 2120)/(8 - 5)

(2360 - 2120)/(9 - 5)

(2270 - 2120)/(10 - 5)
(2200 - 2120)/(11 - 5)
(1850 - 2120)/(12 - 5)
(1980 - 2120)/(13 - 5)
(2020 - 2120)/(14 - 5)
(1690 - 2120)/(15 - 5)
(1940 - 2120)/(16 - 5)
(1670 - 2120)/(17 - 5)
(1930 - 2120)/(18 - 5)

(2090 - 2110)/(7 - 6)
(2180 - 2110)/(8 - 6)

(2360 - 2110)/(9 - 6)

(2270 - 2110)/(10 - 6)
(2200 - 2110)/(11 - 6)
(1850 - 2110)/(12 - 6)
(1980 - 2110)/(13 - 6)
(2020 - 2110)/(14 - 6)
(1690 - 2110)/(15 - 6)
(1940 - 2110)/(16 - 6)
(1670 - 2110)/(17 - 6)
(1930 - 2110)/(18 - 6)

(2180 - 2090)/(8 - 7)
(2360 - 2090)/(9 - 7)

(2270 - 2090)/(10 - 7)
(2200 - 2090)/(11 - 7)
(1850 - 2090)/(12 - 7)
(1980 - 2090)/(13 - 7)
(2020 - 2090)/(14 - 7)
(1690 - 2090)/(15 - 7)
(1940 - 2090)/(16 - 7)
(1670 - 2090)/(17 - 7)
(1930 - 2090)/(18 - 7)

(2360 - 2180)/(9 - 8)
(2270 - 2180)/(10 - 8)
(2200 - 2180)/(11 - 8)
(1850 - 2180)/(12 - 8)
(1980 - 2180)/(13 - 8)
(2020 - 2180)/(14 - 8)
(1690 - 2180)/(15 - 8)
(1940 - 2180)/(16 - 8)
(1670 - 2180)/(17 - 8)

50

20
6.66667
27.5

58
33.3333
18.5714
-275

-10

-5
-34.5455
-10.8333
-30.7692
-10

-10

-15

20

60

30
13.3333
-38.5714
-17.5
-11.1111
-43
-16.3636
-375
-14.6154

20
35
83.3333
40

18
-433333
-18.5714
1125
-46.6667
-17

-40

-15

90

135

60

27.5

-48
-18.3333
-10

-50
-16.6667
-42
-14.5455

180

45
6.66667
-82.5

-40
-26.6667
-70

-30
-56.6667






OO~ N W

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

-350
-330
-280
-270
210
-170
-145
1275
-116.667
-116
-111.667
-110
-110
-96.6667
-95

90
-88.3333
-86.25
-85.7143
-82.5
-80
715
-70

-70

-68
62.5
-60

-60
-56.6667
-55
-53.3333
-52

-50

-50

-48
477778
-46.6667
-433333
-43
425
42

-40

-40

-40
-38.5714
-38.5714
-37.8571
375
-36
-34.5455
34375
-33.6364
-30.7692
-30
275
-26.6667
25

25
225
22
-21.6667
20

20
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65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

-18.6667
-18.5714
-18.3333
-17.5
-17.0588
-17
-16.6667
-16.3636
-15.3846
-15

-15
-14.6154
-14.5455
-13.3333
-11.25
-11.1111
-10.8333
-10

-10

-10

-10

-10

-10
-6.66667
-6.15385
-5.71429
-5

-5

-2
0.714286
25
5.55556
6.66667
6.66667
8

10
12.1429
13.3333
13.3333
17.5

18

18
18.5714
19.0909
20

20
20.8333
21.1111
21.5385
22.5

27.5

27.5

30

32
32.7273
33.3333
35

40

40

45
47.7778
50

58
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700 (12/4/2017)
710 (6/4/2018)

730 (6/3/2013)
690 (12/3/2013)
700 (12/2/2014)
750 (6/1/2015)
680 (12/7/2015)
710 (6/6/2016)
710 (12/5/2016)
690 (6/20/2017)
700 (12/4/2017)
710 (6/4/2018)

690 (12/3/2013)
700 (12/2/2014)
750 (6/1/2015)
680 (12/7/2015)
710 (6/6/2016)
710 (12/5/2016)
690 (6/20/2017)
700 (12/4/2017)
710 (6/4/2018)

700 (12/2/2014)
750 (6/1/2015)
680 (12/7/2015)
710 (6/6/2016)
710 (12/5/2016)
690 (6/20/2017)
700 (12/4/2017)
710 (6/4/2018)

750 (6/1/2015)
680 (12/7/2015)
710 (6/6/2016)
710 (12/5/2016)
690 (6/20/2017)
700 (12/4/2017)
710 (6/4/2018)

680 (12/7/2015)
710 (6/6/2016)
710 (12/5/2016)
690 (6/20/2017)
700 (12/4/2017)
710 (6/4/2018)

710 (6/6/2016)
710 (12/5/2016)
690 (6/20/2017)
700 (12/4/2017)
710 (6/4/2018)

710 (12/5/2016)
690 (6/20/2017)
700 (12/4/2017)
710 (6/4/2018)

690 (6/20/2017)
700 (12/4/2017)
710 (6/4/2018)

Royalton Road LF

700 (6/4/2012)
700 (6/4/2012)

640 (12/11/2012)
640 (12/11/2012)
640 (12/11/2012)
640 (12/11/2012)
640 (12/11/2012)
640 (12/11/2012)
640 (12/11/2012)
640 (12/11/2012)
640 (12/11/2012)
640 (12/11/2012)

730 (6/3/2013)
730 (6/3/2013)
730 (6/3/2013)
730 (6/3/2013)
730 (6/3/2013)
730 (6/3/2013)
730 (6/3/2013)
730 (6/3/2013)
730 (6/3/2013)

690 (12/3/2013)
690 (12/3/2013)
690 (12/3/2013)
690 (12/3/2013)
690 (12/3/2013)
690 (12/3/2013)
690 (12/3/2013)
690 (12/3/2013)

700 (12/2/2014)
700 (12/2/2014)
700 (12/2/2014)
700 (12/2/2014)
700 (12/2/2014)
700 (12/2/2014)
700 (12/2/2014)

750 (6/1/2015)
750 (6/1/2015)
750 (6/1/2015)
750 (6/1/2015)
750 (6/1/2015)
750 (6/1/2015)

680 (12/7/2015)
680 (12/7/2015)
680 (12/7/2015)
680 (12/7/2015)
680 (12/7/2015)

710 (6/6/2016)
710 (6/6/2016)
710 (6/6/2016)
710 (6/6/2016)

710 (12/5/2016)
710 (12/5/2016)
710 (12/5/2016)
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(700 - 700)/(14 - 4)
(710 - 700)/(15 - 4)

(730 - 640)/(6 - 5)
(690 - 640)/(7 - 5)
(700 - 640)/(8 - 5)
(750 - 640)/(9 - 5)
(680 - 640)/(10 - 5)
(710 - 640)/(11 - 5)
(710 - 640)/(12 - 5)
(690 - 640)/(13 - 5)
(700 - 640)/(14 - 5)
(710 - 640)/(15 - 5)

(690 - 730)/(7 - 6)
(700 - 730)/(8 - 6)
(750 - 730)/(9 - 6)
(680 - 730)/(10 - 6)
(710 - 730)/(11 - 6)
(710 - 730)/(12 - 6)
(690 - 730)/(13 - 6)
(700 - 730)/(14 - 6)
(710 - 730)/(15 - 6)

(700 - 690)/(8 - 7)

(750 - 690)/(9 - 7)

(680 - 690)/(10 - 7)
(710 - 690)/(11 - 7)
(710 - 690)/(12 - 7)
(690 - 690)/(13 - 7)
(700 - 690)/(14 - 7)
(710 - 690)/(15 - 7)

(750 - 700)/(9 - 8)

(680 - 700)/(10 - 8)
(710 - 700)/(11 - 8)
(710 - 700)/(12 - 8)
(690 - 700)/(13 - 8)
(700 - 700)/(14 - 8)
(710 - 700)/(15 - 8)

(680 - 750)/(10 - 9)
(710 - 750)/(11 - 9)
(710 - 750)/(12 - 9)
(690 - 750)/(13 - 9)
(700 - 750)/(14 - 9)
(710 - 750)/(15 - 9)

(710 - 680)/(11 - 10)
(710 - 680)/(12 - 10)
(690 - 680)/(13 - 10)
(700 - 680)/(14 - 10)
(710 - 680)/(15 - 10)

(710 - 710)/(12 - 11)
(690 - 710)/(13 - 11)
(700 - 710)/(14 - 11)
(710 - 710)/(15 - 11)

(690 - 710)/(13 - 12)
(700 - 710)/(14 - 12)
(710 - 710)/(15 - 12)

0
0.909091

90

25

20

27.5

8
11.6667
10

6.25
6.66667
7

-40

-15
6.66667
125

4
-3.33333
-5.71429
375
-2.22222

10

30
-3.33333
5

4

0
142857
2.5

50

-10
3.33333
25

-2

0
1.42857

-70
-20
-13.3333
-15
-10
-6.66667

30

15
3.33333
5

6

0

-10
-3.33333
0

-20
-5


















10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
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2.2 (12/13/2011)
ND<1 (6/4/2012)

19 (12/11/2012)
ND<1 (6/3/2013)

1.2 (12/3/2013)
ND<1 0.95] (6/2/2014)
1.4 (12/2/2014)

1.9 (6/1/2015)

1 (12/7/2015)

ND<1 0.7 (6/6/2016)
22 (12/5/2016)

14 (6/20/2017)

2.3 (12/4/2017)

2 (6/4/2018)

ND<1 (6/4/2012)
19 (12/11/2012)
ND<1 (6/3/2013)

1.2 (12/3/2013)
ND<1 0.95] (6/2/2014)
1.4 (12/2/2014)

1.9 (6/1/2015)

1 (12/7/2015)

ND<1 0.7 (6/6/2016)
22 (12/5/2016)

14 (6/20/2017)

2.3 (12/4/2017)

2 (6/4/2018)

19 (12/11/2012)
ND<1 (6/3/2013)

1.2 (12/3/2013)
ND<1 0.95] (6/2/2014)
1.4 (12/2/2014)

1.9 (6/1/2015)

1 (12/7/2015)

ND<1 0.7 (6/6/2016)
22 (12/5/2016)

14 (6/20/2017)

2.3 (12/4/2017)

2 (6/4/2018)

ND<1 (6/3/2013)
1.2 (12/3/2013)
ND<1 0.95] (6/2/2014)
1.4 (12/2/2014)

1.9 (6/1/2015)

1 (12/7/2015)

ND<1 0.7 (6/6/2016)
22 (12/5/2016)

14 (6/20/2017)

2.3 (12/4/2017)

2 (6/4/2018)

1.2 (12/3/2013)
ND<1 0.95] (6/2/2014)
1.4 (12/2/2014)

1.9 (6/1/2015)

1 (12/7/2015)

ND<1 0.7 (6/6/2016)
22 (12/5/2016)

14 (6/20/2017)

2.3 (12/4/2017)

Royalton Road LF

ND<2 1.8] (6/21/2011)
ND<2 1.8] (6/21/2011)
ND<2 1.8] (6/21/2011)
ND<2 1.8] (6/21/2011)
ND<2 1.8] (6/21/2011)
ND<2 1.8] (6/21/2011)
ND<2 1.8] (6/21/2011)
ND<2 1.8] (6/21/2011)
ND<2 1.8] (6/21/2011)
ND<2 1.8] (6/21/2011)
ND<2 1.8] (6/21/2011)
ND<2 1.8] (6/21/2011)
ND<2 1.8] (6/21/2011)
ND<2 1.8] (6/21/2011)

2.2 (12/13/2011)
2.2 (12/13/2011)
2.2 (12/13/2011)
2.2 (12/13/2011)
2.2 (12/13/2011)
2.2 (12/13/2011)
2.2 (12/13/2011)
2.2 (12/13/2011)
2.2 (12/13/2011)
2.2 (12/13/2011)
2.2 (12/13/2011)
2.2 (12/13/2011)
2.2 (12/13/2011)

ND<1 (6/4/2012)
ND<1 (6/4/2012)
ND<1 (6/4/2012)
ND<1 (6/4/2012)
ND<1 (6/4/2012)
ND<1 (6/4/2012)
ND<1 (6/4/2012)
ND<1 (6/4/2012)
ND<1 (6/4/2012)
ND<1 (6/4/2012)
ND<1 (6/4/2012)
ND<1 (6/4/2012)

1.9 (12/11/2012)
1.9 (12/11/2012)
1.9 (12/11/2012)
1.9 (12/11/2012)
1.9 (12/11/2012)
1.9 (12/11/2012)
1.9 (12/11/2012)
1.9 (12/11/2012)
1.9 (12/11/2012)
1.9 (12/11/2012)
1.9 (12/11/2012)

ND<1 (6/3/2013)
ND<1 (6/3/2013)
ND<1 (6/3/2013)
ND<1 (6/3/2013)
ND<1 (6/3/2013)
ND<1 (6/3/2013)
ND<1 (6/3/2013)
ND<1 (6/3/2013)
ND<1 (6/3/2013)
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(2.2 -2)/(5 - 4)
(1-2)/(6 - 4)
(1.9 - 2)/(7 - 4)
(1-2)/(8 - 4)
(1.2 - 2)/(9 - 4)
(1-2)/(10 - 4)
(14 -2)/(11 - 4)
(1.9 -2)/(12 - 4)
(1-2)(13 - 4)
(1-2)/(14 - 4)
(22-2)/(15 - 4)
(1.4 - 2)/(16 - 4)
(23-2)/(17 - 4)
(2-2)/(18 - 4)

(1-22)/(6 - 5)
(19-22)/(7 - 5)
(1-22)/(8 - 5)
(12-22)/09 - 5)
(1-22)/(10-5)
(14 -22)/(11 - 5)
(19 -22)/(12 - 5)
(1-22)/(13-5)
(1-22)/(14-5)
(22-22)/(15 - 5)
(14 -2.2)/(16 - 5)
(23-22)/(17 - 5)
(2-22)/(18 - 5)

(19 - 1)I(T - 6)
(1-1)/(8 - 6)
(12-1)/9 - 6)
(1-1)/(10 - 6)
(14-1)/(11-6)
(19 -1)/(12- 6)
(1-1)/(13 - 6)
(1-1)/(14 - 6)
(22-1)/(15-6)
(14 - 1)/(16 - 6)
(23 -1)/(17 - 6)
(2-1)/(18 - 6)

(1-19Y/8-7)
(12-19/9-7)
(1-19)/(10-7)
(14-19)(11-7)
(19-19)(12-7)
(1-19Y/(13-7)
(1-19)(14-7)
(22-19/(15-7)
(14-19)(16-7)
(23-19/(17-7)
(2-19)/(18-7)

(12-1)/9 - 8)
(1-1)/(10 - 8)
(14-1)/(11-8)
(19-1)/(12-8)
(1-1)/(13 - 8)
(1-1)/(14 - 8)
(22-1)/(15-8)
(14 -1)/(16 - 8)
(23-1)/(17-8)

02

-0.5
-0.0333333
-0.25

-0.16
-0.166667
-0.0857143
-0.0125
-0.111111
-0.1
0.0181818
-0.05
0.0230769
0

-1.2

-0.15

-0.4

-0.25

-0.24
-0.133333
-0.0428571
-0.15
-0.133333
0
-0.0727273
0.00833333
-0.0153846

0.9

0
0.0666667
0

0.08

0.15

0

0
0.133333
0.04
0.118182
0.0833333

-0.9

-0.35

-0.3

-0.125

0

-0.15
-0.128571
0.0375
-0.0555556
0.04
0.00909091

02

0
0.133333
0.225

0

0
0.171429
0.05
0.144444






OO~ N W

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

-0.9

-0.9

-0.8

-0.5

-045

-04

-0.35

-03

-03

-0.25

-0.25

-0.24

-0.2

-0.2
-0.166667
-0.16

-0.15

-0.15

-0.15
-0.133333
-0.133333
-0.133333
-0.128571
-0.125
-0.125
-0.111111
-0.1

-0.1
-0.0857143
-0.0727273
-0.0666667
-0.0555556
-0.05

-0.05
-0.0428571
-0.04
-0.0333333
-0.025
-0.0166667
-0.0153846
-0.0125
-0.0125
-0.00909091
-0.00833333
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65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

oo oo

0
0.00833333
0.00909091
0.0142857
0.0166667
0.0181818
0.0214286
0.0230769
0.025
0.0266667
0.0285714
0.0307692
0.0333333
0.0333333
0.0375
0.04

0.04

0.04

0.05

0.05

0.05
0.05625
0.0588235
0.0666667
0.0666667
0.0666667
0.08

0.08

0.08

0.08
0.08125
0.0818182
0.0833333
0.0846154
0.0857143
0.0857143
0.0888889
0.0928571
0.1

0.1

0.1

0.1

0.1

0.1
0.118182
0.125
0.133333
0.133333
0.133333
0.1375
0.144444
0.15

0.15

0.15

0.16
0.166667
0.171429
0.185714
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ND<1 (6/3/2013)
ND<1 (12/3/2013)
ND<1 (6/2/2014)
ND<1 0.7J (12/2/2014)
ND<1 0.8J (6/1/2015)
ND<1 0.99] (6/6/2016)
ND<1 (12/5/2016)
ND<1 (6/20/2017)
ND<1 0.6J (12/4/2017)
ND<1 (6/4/2018)

ND<1 (6/4/2012)
ND<10.9J (12/11/2012)
ND<1 (6/3/2013)
ND<1 (12/3/2013)
ND<1 (6/2/2014)
ND<1 0.7J (12/2/2014)
ND<1 0.8J (6/1/2015)
ND<1 0.99] (6/6/2016)
ND<1 (12/5/2016)
ND<1 (6/20/2017)
ND<1 0.6J (12/4/2017)
ND<1 (6/4/2018)

ND<10.9J (12/11/2012)
ND<1 (6/3/2013)
ND<1 (12/3/2013)
ND<1 (6/2/2014)
ND<1 0.7J (12/2/2014)
ND<1 0.8J (6/1/2015)
ND<1 0.99] (6/6/2016)
ND<1 (12/5/2016)
ND<1 (6/20/2017)
ND<1 0.6J (12/4/2017)
ND<1 (6/4/2018)

ND<1 (6/3/2013)
ND<1 (12/3/2013)
ND<1 (6/2/2014)
ND<1 0.7J (12/2/2014)
ND<1 0.8J (6/1/2015)
ND<1 0.99] (6/6/2016)
ND<1 (12/5/2016)
ND<1 (6/20/2017)
ND<1 0.6J (12/4/2017)
ND<1 (6/4/2018)

ND<1 (12/3/2013)
ND<1 (6/2/2014)
ND<1 0.7J (12/2/2014)
ND<1 0.8J (6/1/2015)
ND<1 0.99] (6/6/2016)
ND<1 (12/5/2016)
ND<1 (6/20/2017)
ND<1 0.6J (12/4/2017)
ND<1 (6/4/2018)

ND<1 (6/2/2014)
ND<1 0.7J (12/2/2014)
ND<1 0.8J (6/1/2015)
ND<1 0.99] (6/6/2016)
ND<1 (12/5/2016)
ND<1 (6/20/2017)

Royalton Road LF

ND<2 (6/21/2011)
ND<2 (6/21/2011)
ND<2 (6/21/2011)
ND<2 (6/21/2011)
ND<2 (6/21/2011)
ND<2 (6/21/2011)
ND<2 (6/21/2011)
ND<2 (6/21/2011)
ND<2 (6/21/2011)
ND<2 (6/21/2011)

ND<1 0.6J (12/13/2011)
ND<1 0.6J (12/13/2011)
ND<1 0.6J (12/13/2011)
ND<1 0.6J (12/13/2011)
ND<1 0.6J (12/13/2011)
ND<1 0.6J (12/13/2011)
ND<1 0.6J (12/13/2011)
ND<1 0.6J (12/13/2011)
ND<1 0.6J (12/13/2011)
ND<1 0.6J (12/13/2011)
ND<1 0.6J (12/13/2011)
ND<1 0.6J (12/13/2011)

ND<1 (6/4/2012)
ND<1 (6/4/2012)
ND<1 (6/4/2012)
ND<1 (6/4/2012)
ND<1 (6/4/2012)
ND<1 (6/4/2012)
ND<1 (6/4/2012)
ND<1 (6/4/2012)
ND<1 (6/4/2012)
ND<1 (6/4/2012)
ND<1 (6/4/2012)

ND<1 0.9J (12/11/2012)
ND<1 0.9J (12/11/2012)
ND<1 0.9J (12/11/2012)
ND<1 0.9J (12/11/2012)
ND<1 0.9J (12/11/2012)
ND<1 0.9J (12/11/2012)
ND<1 0.9J (12/11/2012)
ND<1 0.9J (12/11/2012)
ND<1 0.9J (12/11/2012)
ND<1 0.9J (12/11/2012)

ND<1 (6/3/2013)
ND<1 (6/3/2013)
ND<1 (6/3/2013)
ND<1 (6/3/2013)
ND<1 (6/3/2013)
ND<1 (6/3/2013)
ND<1 (6/3/2013)
ND<1 (6/3/2013)
ND<1 (6/3/2013)

ND<1 (12/3/2013)
ND<1 (12/3/2013)
ND<1 (12/3/2013)
ND<1 (12/3/2013)
ND<1 (12/3/2013)
ND<1 (12/3/2013)
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(1-2)/(8 - 4)
(1-2)/9 - 4)

(1-2)/(10 - 4)
(1-2)/(11-4)
(1-2)((12 - 4)
(1-2)(13 - 4)
(1-2)/(14 - 4)
(1-2)/(15 - 4)
(1-2)/(16 - 4)
(1-2)(17 - 4)

(1-1/6-5)
(1-1IT-5)
(1-1)/8-5)
(1-1/9-5)
(1-1)/(10 - 5)
(1-1)/(11-5)
(1-1)/(12 - 5)
(1-1)/(13 - 5)
(1-1)/(14 - 5)
(1-1)/(15 - 5)
(1-1)/(16 - 5)
(1-1)/(17 - 5)

(1-1)/(7 - 6)
(1-1)/(8 - 6)
(1-1)/9 - 6)
(1-1)/(10 - 6)
(1-1)/(11 - 6)
(1-1)/(12 - 6)
(1-1)/(13 - 6)
(1-1)/(14 - 6)
(1-1)/(15 - 6)
(1-1)/(16 - 6)
(1-1)/(17 - 6)

(1-1)/8-7)

(1-1)/9-7)

(1-1D10-7)
(1-DA1L-T)
1-112-7)
(1-1/13-7)
(1-1DI14-7)
(1-1D15-7)
(1-1D16-7)
1-1/17-7)

(1-1)/9 - 8)

(1-1)/(10 - 8)
(1-1)/(11 - 8)
(1-1)/(12 - 8)
(1-1)/(13 - 8)
(1-1)/(14 - 8)
(1-1)/15 - 8)
(1-1)/(16 - 8)
(1- /17 - 8)

(1-1)/10-9)
(1-1)/(11-9)
(1-1/12-9)
(1-1)/(13-9)
(1-1)/(14-9)
(1-1/15-9)

-0.25

-0.2
-0.166667
-0.142857
-0.125
-0.111111
-0.1
-0.0909091
-0.0833333
-0.0769231
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42
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46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
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71
72
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74
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76
77
78
79
80
81
82

[ R i = e e = = = I = N = N = B = = = B == i o= i e B e il e i e i e o B o= B o= B = BN = BN == BN = == == I = I o I o e e Y e T e I e i e i e i e i o B e B o 2K = 2 == I == I = I = i o e e Y e Y e i e i e e Y o o o Y o i e}

Royalton Road LF

Page 4












24.1 (12/13/2011)
15.5 (6/4/2012)
20.6 (12/11/2012)
16.5 (6/3/2013)
19.8 (12/3/2013)
20 (6/2/2014)
179 (12/2/2014)
192 (6/1/2015)
24.2 (12/7/2015)
22.1 (6/6/2016)
32.4 (12/5/2016)
21.2 (6/20/2017)
29.7 (12/4/2017)
19.4 (6/4/2018)

15.5 (6/4/2012)
20.6 (12/11/2012)
16.5 (6/3/2013)
19.8 (12/3/2013)
20 (6/2/2014)
179 (12/2/2014)
192 (6/1/2015)
24.2 (12/7/2015)
22.1 (6/6/2016)
32.4 (12/5/2016)
21.2 (6/20/2017)
29.7 (12/4/2017)
19.4 (6/4/2018)

20.6 (12/11/2012)
16.5 (6/3/2013)
19.8 (12/3/2013)
20 (6/2/2014)
17.9 (12/2/2014)
19.2 (6/1/2015)
242 (12/7/2015)
22.1 (6/6/2016)
32.4 (12/5/2016)
21.2 (6/20/2017)
29.7 (12/4/2017)
19.4 (6/4/2018)

16.5 (6/3/2013)
19.8 (12/3/2013)
20 (6/2/2014)

17.9 (12/2/2014)
19.2 (6/1/2015)
242 (12/7/2015)
22.1 (6/6/2016)
32.4 (12/5/2016)
21.2 (6/20/2017)
29.7 (12/4/2017)
19.4 (6/4/2018)

19.8 (12/3/2013)
20 (6/2/2014)

17.9 (12/2/2014)
19.2 (6/1/2015)
242 (12/7/2015)
22.1 (6/6/2016)
32.4 (12/5/2016)
21.2 (6/20/2017)
29.7 (12/4/2017)

Royalton Road LF

26.3 (6/21/2011)
26.3 (6/21/2011)
26.3 (6/21/2011)
26.3 (6/21/2011)
26.3 (6/21/2011)
26.3 (6/21/2011)
26.3 (6/21/2011)
26.3 (6/21/2011)
26.3 (6/21/2011)
26.3 (6/21/2011)
26.3 (6/21/2011)
26.3 (6/21/2011)
26.3 (6/21/2011)
26.3 (6/21/2011)

24.1 (12/13/2011)
24.1 (12/13/2011)
24.1 (12/13/2011)
24.1 (12/13/2011)
24.1 (12/13/2011)
24.1 (12/13/2011)
24.1 (12/13/2011)
24.1 (12/13/2011)
24.1 (12/13/2011)
24.1 (12/13/2011)
24.1 (12/13/2011)
24.1 (12/13/2011)
24.1 (12/13/2011)

15.5 (6/4/2012)
15.5 (6/4/2012)
15.5 (6/4/2012)
15.5 (6/4/2012)
15.5 (6/4/2012)
15.5 (6/4/2012)
15.5 (6/4/2012)
15.5 (6/4/2012)
15.5 (6/4/2012)
15.5 (6/4/2012)
15.5 (6/4/2012)
15.5 (6/4/2012)

20.6 (12/11/2012)
20.6 (12/11/2012)
20.6 (12/11/2012)
20.6 (12/11/2012)
20.6 (12/11/2012)
20.6 (12/11/2012)
20.6 (12/11/2012)
20.6 (12/11/2012)
20.6 (12/11/2012)
20.6 (12/11/2012)
20.6 (12/11/2012)

16.5 (6/3/2013)
16.5 (6/3/2013)
16.5 (6/3/2013)
16.5 (6/3/2013)
16.5 (6/3/2013)
16.5 (6/3/2013)
16.5 (6/3/2013)
16.5 (6/3/2013)
16.5 (6/3/2013)
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(24.1 - 26.3)/(5 - 4)
(15.5 - 26.3)/(6 - 4)
(20.6 - 26.3)/(7 - 4)
(16.5 - 26.3)/(8 - 4)
(19.8 - 26.3)/(9 - 4)
(20 - 26.3)/(10 - 4)
(17.9 - 26.3)/(11 - 4)
(19.2 - 26.3)/(12 - 4)
(24.2 - 26.3)/(13 - 4)
(22.1-263)/(14 - 4)
(32.4 - 26.3)/(15 - 4)
(21.2 - 26.3)/(16 - 4)
(29.7 - 26 3)/(17 - 4)
(19.4 - 26.3)/(18 - 4)

(15.5 - 24.1)/(6 - 5)
(20.6 - 24.1)/(7 - 5)
(16.5 - 24.1)/(8 - 5)
(19.8 - 24.1)/(9 - 5)
(20 - 24.1)/(10 - 5)
(17.9 - 24.1)/(11 - 5)
(19.2 - 24.1)/(12 - 5)
(24.2 - 24.1)/(13 - 5)
(22.1 - 24.1)/(14 - 5)
(32.4 - 24.1)/(15 - 5)
(21.2 - 24.1)/(16 - 5)
(29.7 - 24.1)/(17 - 5)
(19.4 - 24.1)/(18 - 5)

(20.6 - 15.5)/(7 - 6)
(16.5 - 15.5)/(8 - 6)

(19.8 - 15.5)/(9 - 6)

(20 - 15.5)/(10 - 6)

(17.9 - 15.5)/(11 - 6)
(19.2 - 15.5)/(12 - 6)
(24.2 - 15.5)/(13 - 6)
(22.1 - 15.5)/(14 - 6)
(32.4 - 15.5)/(15 - 6)
(21.2 - 15.5)/(16 - 6)
(29.7 - 15.5)/(17 - 6)
(19.4 - 15.5)/(18 - 6)

(16.5 - 20.6)/(8 - 7)
(19.8 - 20.6)/(9 - 7)

(20 - 20.6)/(10 - 7)

(17.9 - 20.6)/(11 - 7)
(19.2 - 20.6)/(12 - 7)
(24.2 - 20.6)/(13 - 7)
(22.1 - 20.6)/(14 - 7)
(32.4 - 20.6)/(15 - )
(21.2 - 20.6)/(16 - 7)
(29.7 - 20.6)/(17 - )
(19.4 - 20.6)/(18 - 7)

(19.8 - 16.5)/(9 - 8)
(20 - 16.5)/(10 - 8)

(17.9 - 16.5)/(11 - 8)
(19.2 - 16.5)/(12 - 8)
(24.2 - 16.5)/(13 - 8)
(22.1 - 16.5)/(14 - 8)
(32.4 - 16.5)/(15 - 8)
(21.2 - 16.5)/(16 - 8)
(29.7 - 16.5)/(17 - 8)

-2.2

-54

-1.9

-2.45

-1.3

-1.05

-1.2
-0.8875
-0.233333
-0.42
0.554545
-0.425
0.261538
-0.492857

-8.6

-1.75
-2.53333
-1.075
-0.82
-1.03333
-0.7
0.0125
-0.222222
0.83
-0.263636
0.466667
-0.361538

5.1

0.5
143333
1.125
048
0.616667
1.24286
0.825
1.87778
0.57
1.29091
0.325

-4.1

-0.4

-0.2
-0.675
-0.28

0.6
0.214286
1.475
0.0666667
091
-0.109091

33

1.75
0.466667
0.675
1.54
0.933333
2.27143
0.5875
1.46667






OO~ N W

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

-10.3

-8.6

-54
-4.33333
-4.1
-3.16667
-2.53333
-2.45

-2.2

-2.15

-2.1

-2.1

-19

-1.88
-1.75

-1.7

-1.35

-1.3
-1.26667
-1.2

-1.2

-1.1
-1.075
-1.05
-1.03333
-1

-0.96
-0.95

-0.9
-0.8875
-0.8875
-0.866667
-0.82

-0.8
-0.716667
-0.714286
-07

-07

-07
-0.688889
-0.675
-0.675
-0.644444
-0.6375
-0.614286
-0.544444
-0.518182
-0.5125
-0.492857
-049
-045
-045
-0.425
-042

-04

-04
-0.373333
-0.361538
-0.323529
-0.29375
-0.292308
-0.28
-0.263636
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65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

-0.263636
-0.246667
-0.233333
-0.222222
-0.215385
-0.207143
-0.2

-0.2

-0.2
-0.166667
-0.109091
-0.08
-0.075
-0.0583333
-0.0444444
0
0.00909091
0.0125
0.0333333
0.05
0.0666667
02

02

02
0.214286
0.214286
0.261538
0.29

03

0.325
0.335714
0.373333
046
0.466667
0.466667
0.466667
048

0.5

0.5

0.525
0.535714
0.554545
0.57
0.5875
0.6
0.616667
0.616667
0.638462
0.66

0.675
0.825

0.83

0.9

091
0.933333
1.1

1.1

1.125
1.2375
1.24286
1.29091
1.3

1.3

Royalton Road LF

Page 5












13 (12/13/2011)
12.9 (6/4/2012)
11 (12/11/2012)
11 (6/3/2013)
11 (12/3/2013)
11 (6/2/2014)
12 (12/2/2014)
20 (6/1/2015)
14 (12/7/2015)
13 (6/6/2016)
14 (12/5/2016)
15 (6/20/2017)
13 (12/4/2017)
13 (6/4/2018)

12.9 (6/4/2012)
11 (12/11/2012)
11 (6/3/2013)
11 (12/3/2013)
11 (6/2/2014)
12 (12/2/2014)
20 (6/1/2015)
14 (12/7/2015)
13 (6/6/2016)
14 (12/5/2016)
15 (6/20/2017)
13 (12/4/2017)
13 (6/4/2018)

11 (12/11/2012)
11 (6/3/2013)
11 (12/3/2013)
11 (6/2/2014)
12 (12/2/2014)
20 (6/1/2015)
14 (12/7/2015)
13 (6/6/2016)
14 (12/5/2016)
15 (6/20/2017)
13 (12/4/2017)
13 (6/4/2018)

11 (6/3/2013)
11 (12/3/2013)
11 (6/2/2014)
12 (12/2/2014)
20 (6/1/2015)
14 (12/7/2015)
13 (6/6/2016)
14 (12/5/2016)
15 (6/20/2017)
13 (12/4/2017)
13 (6/4/2018)

11 (12/3/2013)
11 (6/2/2014)
12 (12/2/2014)
20 (6/1/2015)
14 (12/7/2015)
13 (6/6/2016)
14 (12/5/2016)
15 (6/20/2017)
13 (12/4/2017)

Royalton Road LF

17 (6/21/2011)
17 (6/21/2011)
17 (6/21/2011)
17 (6/21/2011)
17 (6/21/2011)
17 (6/21/2011)
17 (6/21/2011)
17 (6/21/2011)
17 (6/21/2011)
17 (6/21/2011)
17 (6/21/2011)
17 (6/21/2011)
17 (6/21/2011)
17 (6/21/2011)

13 (12/13/2011)
13 (12/13/2011)
13 (12/13/2011)
13 (12/13/2011)
13 (12/13/2011)
13 (12/13/2011)
13 (12/13/2011)
13 (12/13/2011)
13 (12/13/2011)
13 (12/13/2011)
13 (12/13/2011)
13 (12/13/2011)
13 (12/13/2011)

12.9 (6/4/2012)
12.9 (6/4/2012)
12.9 (6/4/2012)
12.9 (6/4/2012)
12.9 (6/4/2012)
12.9 (6/4/2012)
12.9 (6/4/2012)
12.9 (6/4/2012)
12.9 (6/4/2012)
12.9 (6/4/2012)
12.9 (6/4/2012)
12.9 (6/4/2012)

11 (12/11/2012)
11 (12/11/2012)
11 (12/11/2012)
11 (12/11/2012)
11 (12/11/2012)
11 (12/11/2012)
11 (12/11/2012)
11 (12/11/2012)
11 (12/11/2012)
11 (12/11/2012)
11 (12/11/2012)

11 (6/3/2013)
11 (6/3/2013)
11 (6/3/2013)
11 (6/3/2013)
11 (6/3/2013)
11 (6/3/2013)
11 (6/3/2013)
11 (6/3/2013)
11 (6/3/2013)
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A3-17)/5 - 4)
(12.9 - 17)/(6 - 4)
A1-17)/7 - 4)

(11-17)/8 - 4)

(11-17)/9 - 4)

(11 - 17)/(10 - 4)
(12 - 17)/(11 - 4)
(20 - 17)/(12 - 4)
(14 - 17)/(13 - 4)
(13 - 17)/(14 - 4)
(14 - 17)/(15 - 4)
(15 - 17)/(16 - 4)
(13 - 17)/(17 - 4)
(13 - 17)/(18 - 4)

(12.9 - 13)/(6 - 5)
(11-13)/(7 - 5)

(11-13)/8 - 5)

(11-13)/9 - 5)

(11 -13)/(10 - 5)
(12 - 13)/(11 - 5)
(20 - 13)/(12 - 5)
(14 - 13)/(13 - 5)
(13 - 13)/(14 - 5)
(14 - 13)/(15 - 5)
(15 - 13)/(16 - 5)
(13 - 13)/(17 - 5)
(13 - 13)/(18 - 5)

(11 - 12.9)/(7 - 6)
(11 - 12.9)/(8 - 6)

(11 - 12.9)/(9 - 6)

(11 - 12.9)/(10 - 6)
(12 - 12.9)/(11 - 6)
(20 - 12.9)/(12 - 6)
(14 - 12.9)/(13 - 6)
(13 - 12.9)/(14 - 6)
(14 - 12.9)/(15 - 6)
(15 - 12.9)/(16 - 6)
(13 - 12.9)/(17 - 6)
(13 - 12.9)/(18 - 6)

(A1-11)/@8 -7)
(A1-11)/9 -7)
(11-11)/(10 - 7)
(12-11)/(11-7)
(20-11)/(12-7)
(14 -11)/13 - 7)
(13- 11)/(14-7)
(14 - 11)/(15-7)
(15-11)/16-7)
13-11)/17-7)
(13- 11)/(18-7)

(11-11)/9 - 8)
(11 - 11)/(10 - 8)
(12 - 11)/(11 - 8)
(20 - 11)/(12 - 8)
(14 - 11)/(13 - 8)
(13 - 11)/(14 - 8)
(14 - 11)/(15 - 8)
(15 - 11)/(16 - 8)
(13- 11)/(17 - 8)

4
-2.05

2

15

12

-1
-0.714286
0375
-0.333333
04
-0.272727
-0.166667
-0.307692
-0.285714

-0.1

-1
-0.666667
-0.5

-0.4
-0.166667
1

0.125

0

0.1
0.181818
0

0

-1.9

-0.95
-0.633333
-0.475
-0.18
1.18333
0.157143
0.0125
0.122222
0.21
0.00909091
0.00833333

0

0

0

0.25

1.8

0.5
0.285714
0.375
0.444444
02
0.181818

0

0
0.333333
2.25

0.6
0.333333
0.428571
0.5
0.222222






OO~ N W

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
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5
-4

35

205

2

2

2

19

15

14

125

12
-1.16667
-1

-1

-1

-1

-1

-1

-0.95

0.8
-0.714286
0.7
-0.666667
-0.666667
-0.666667
-0.633333
-0.571429
-0.571429
0.5

0.5

0.5

0.5
0475
-0.444444
042

04

04
-0.375
-0.333333
-0.333333
-0.307692
03
-0.285714
0272727
-0.25

0.2
-0.181818
-0.18
-0.166667
-0.166667
-0.153846
-0.142857
-0.133333
-0.125
-0.117647
-0.1

-0.1
-0.0833333
-0.0833333
-0.0714286
0

0
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65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

(=== == il = i = e B o= M = N = N = N = I = =)

0
0.00833333
0.00909091
0.0125
0.1
0.122222
0.125
0.125
0.142857
0.142857
0.157143
0.166667
0.166667
0.181818
0.181818
0.1875
02

02

02

02

0.21
0.222222
0.222222
0.222222
0.25

0.25

0.25

0.25
0.285714
0.285714
0.307692
0.333333
0.333333
0.333333
0.333333
0.357143
0.363636
0.375
0.375

04
0.428571
0.444444
0.454545
0.5

0.5

0.5

0.5

0.5

0.5
0.555556
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31 (12/13/2011)
37.9 (6/4/2012)
43 (12/11/2012)
36 (6/3/2013)
30 (12/3/2013)
35 (6/2/2014)
48 (12/2/2014)
47 (6/1/2015)
61 (12/7/2015)
49 (6/6/2016)
45 (12/5/2016)
36 (6/20/2017)
49 (12/4/2017)
44 (6/4/2018)

37.9 (6/4/2012)
43 (12/11/2012)
36 (6/3/2013)
30 (12/3/2013)
35 (6/2/2014)
48 (12/2/2014)
47 (6/1/2015)
61 (12/7/2015)
49 (6/6/2016)
45 (12/5/2016)
36 (6/20/2017)
49 (12/4/2017)
44 (6/4/2018)

43 (12/11/2012)
36 (6/3/2013)
30 (12/3/2013)
35 (6/2/2014)
48 (12/2/2014)
47 (6/1/2015)
61 (12/7/2015)
49 (6/6/2016)
45 (12/5/2016)
36 (6/20/2017)
49 (12/4/2017)
44 (6/412018)

36 (6/3/2013)
30 (12/3/2013)
35 (6/2/2014)
48 (12/2/2014)
47 (6/1/2015)
61 (12/7/2015)
49 (6/6/2016)
45 (12/5/2016)
36 (6/20/2017)
49 (12/4/2017)
44 (6/412018)

30 (12/3/2013)
35 (6/2/2014)
48 (12/2/2014)
47 (6/1/2015)
61 (12/7/2015)
49 (6/6/2016)
45 (12/5/2016)
36 (6/20/2017)
49 (12/4/2017)

Royalton Road LF

37 (6/21/2011)
37 (6/21/2011)
37 (6/21/2011)
37 (6/21/2011)
37 (6/21/2011)
37 (6/21/2011)
37 (6/21/2011)
37 (6/21/2011)
37 (6/21/2011)
37 (6/21/2011)
37 (6/21/2011)
37 (6/21/2011)
37 (6/21/2011)
37 (6/21/2011)

31 (12/13/2011)
31 (12/13/2011)
31 (12/13/2011)
31 (12/13/2011)
31 (12/13/2011)
31 (12/13/2011)
31 (12/13/2011)
31 (12/13/2011)
31 (12/13/2011)
31 (12/13/2011)
31 (12/13/2011)
31 (12/13/2011)
31 (12/13/2011)

37.9 (6/4/2012)
37.9 (6/4/2012)
37.9 (6/4/2012)
37.9 (6/4/2012)
37.9 (6/4/2012)
37.9 (6/4/2012)
37.9 (6/4/2012)
37.9 (6/4/2012)
37.9 (6/4/2012)
37.9 (6/4/2012)
37.9 (6/4/2012)
37.9 (6/4/2012)

43 (12/11/2012)
43 (12/11/2012)
43 (12/11/2012)
43 (12/11/2012)
43 (12/11/2012)
43 (12/11/2012)
43 (12/11/2012)
43 (12/11/2012)
43 (12/11/2012)
43 (12/11/2012)
43 (12/11/2012)

36 (6/3/2013)
36 (6/3/2013)
36 (6/3/2013)
36 (6/3/2013)
36 (6/3/2013)
36 (6/3/2013)
36 (6/3/2013)
36 (6/3/2013)
36 (6/3/2013)

Page 2

(31-3DIG5 -4)
(37.9 - 31)(6 - 4)
(43 - 3T - 4)

(36 -37)/(8 - 4)

(30 - 37)/(9 - 4)

(35 - 37)/(10 - 4)
(48 - 37)/(11 - 4)
(47 -37)/(12 - 4)
(61-37)/(13 - 4)
(49 - 37)/(14 - 4)
(45 - 37)/(15 - 4)
(36 - 37)/(16 - 4)
(49 - 37)/(17 - 4)
(44 - 37)/(18 - 4)

(37.9 - 316 - 5)
(43 -31)/(7 - 5)

(36 - 31)/(8 - 5)

(30 - 31)/(9 - 5)

(35 -31)/(10 - 5)
(48 - 31)/(11 - 5)
(47 - 31)/(12 - 5)
(61-31)/(13 - 5)
(49 - 31)/(14 - 5)
(45 - 31)/(15 - 5)
(36 - 31)/(16 - 5)
(49 - 31)/(17 - 5)
(44 - 31)/(18 - 5)

(43 - 37.9)/(7 - 6)
(36 - 37.9)/(8 - 6)

(30 - 37.9)/(9 - 6)

(35 - 37.9)/(10 - 6)
(48 - 37.9)/(11 - 6)
(47 - 37.9)/(12 - 6)
(61 - 37.9)/(13 - 6)
(49 - 37.9)/(14 - 6)
(45 - 37.9)/(15 - 6)
(36 - 37.9)/(16 - 6)
(49 - 37.9)/(17 - 6)
(44 - 37.9)/(18 - 6)

(36 -43)/8 - 7)
(30 -43)/(9 - 7)

(35-43)/(10-7)
(48 - 43)/(11-7)
(47 -43)1(12-7)
(61-43)/(13-7)
(49 - 43)/(14 - 7)
(45 - 43)/(15-7)
(36 - 43)/(16 - 7)
(49 - 43)/(17 - 7)
(44 - 43)/(18 - 7)

(30 - 36)/(9 - 8)
(35 - 36)/(10 - 8)
(48 - 36)/(11 - 8)
(47 - 36)/(12 - 8)
(61 -36)/(13 - 8)
(49 - 36)/(14 - 8)
(45 - 36)/(15 - 8)
(36 - 36)/(16 - 8)
(49 - 36)/(17 - 8)

-6

045

2

-0.25

-14
-0.333333
1.57143
1.25
2.66667
1.2
0.727273
-0.0833333
0.923077
0.5

6.9

6
1.66667
-0.25
0.8
2.83333
2.28571
3.75

2

14
0.454545
1.5

1

5.1

-0.95
-2.63333
-0.725
202
1.51667
33
1.3875
0.788889
-0.19
1.00909
0.508333

-7

-6.5
-2.66667
1.25

0.8

3
0.857143
0.25
-0.777778
0.6
0.0909091

-6
-0.5

4

275

5
2.16667
1.28571
0
1.44444






OO~ N W

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

12
-9
-8.33333
-8

-7

6.5

6.5

6

6
-5.33333
-5

-5

45

4

34

-3

-3

2.75
-2.66667
-2.63333
-2.42857
24
2275

2
-1.83333
-1.625
15

15

14

125
-1.02

1

1

-0.95
-0.888889
0.8
-0.785714
-0.777778
-0.75
-0.725
-0.666667
-0.666667
-0.571429
0.5

0.5
-0.466667
-0.333333
-0.333333
-0.25
-0.25
-0.19
-0.1875
-0.153846
-0.0833333
0

0

0

0
0.0588235
0.0909091
0.111111
0.133333
0.142857
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65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

0.142857
0.153846
0.166667
0.166667
0.166667
0.25
0.333333
0.363636
0.375

04

04

045
0.454545
0.461538
0.5

0.5
0.508333
0.6
0.666667
0.727273
0.788889
0.8

0.8

0.8
0.857143
0.857143
0.916667
0.923077
1

1
1.00909
1.07143
1.125

1.2

1.25

1.25
1.27273
1.28571
1.3
1.36364
1.3875
14
1.44444
1.44444
1.5

1.5
1.51667
1.55556
1.57143
1.66667
1.75

2

2

2

2

2

202
2.16667
2.25
2.28571
2375

25
2.66667
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ND<10 0.007J (12/13/2011)
ND<10 0.0097J (6/4/2012)
ND<10 0.008] (12/11/2012)
ND<10 0.008] (6/3/2013)
ND<10 0.008] (12/3/2013)
ND<10 0.008] (6/2/2014)
ND<10 0.008] (12/2/2014)
ND<10 0.007J (6/1/2015)
ND<10 0.007J (12/7/2015)
10 (6/6/2016)

ND<10 0.008] (12/5/2016)
ND<10 0.007J (6/20/2017)
ND<10 0.008] (12/4/2017)
ND<10 0.008] (6/4/2018)

ND<10 0.0097J (6/4/2012)
ND<10 0.008] (12/11/2012)
ND<10 0.008] (6/3/2013)
ND<10 0.008] (12/3/2013)
ND<10 0.008] (6/2/2014)
ND<10 0.008] (12/2/2014)
ND<10 0.007J (6/1/2015)
ND<10 0.007J (12/7/2015)
10 (6/6/2016)

ND<10 0.008] (12/5/2016)
ND<10 0.007J (6/20/2017)
ND<10 0.008] (12/4/2017)
ND<10 0.008] (6/4/2018)

ND<10 0.008] (12/11/2012)
ND<10 0.008] (6/3/2013)
ND<10 0.008] (12/3/2013)
ND<10 0.008] (6/2/2014)
ND<10 0.008] (12/2/2014)
ND<10 0.007J (6/1/2015)
ND<10 0.007J (12/7/2015)
10 (6/6/2016)

ND<10 0.008] (12/5/2016)
ND<10 0.007J (6/20/2017)
ND<10 0.008] (12/4/2017)
ND<10 0.008] (6/4/2018)

ND<10 0.008J (6/3/2013)
ND<10 0.008J (12/3/2013)
ND<10 0.008J (6/2/2014)
ND<10 0.008J (12/2/2014)
ND<10 0.007J (6/1/2015)
ND<10 0.007J (12/7/2015)
10 (6/6/2016)

ND<10 0.008J (12/5/2016)
ND<10 0.007J (6/20/2017)
ND<10 0.008J (12/4/2017)
ND<10 0.008J (6/4/2018)

ND<10 0.008J (12/3/2013)
ND<10 0.008J (6/2/2014)
ND<10 0.008J (12/2/2014)
ND<10 0.007J (6/1/2015)
ND<10 0.007J (12/7/2015)
10 (6/6/2016)

ND<10 0.008J (12/5/2016)
ND<10 0.007J (6/20/2017)
ND<10 0.008J (12/4/2017)

Royalton Road LF

ND<10 0.01J (6/21/2011)
ND<10 0.01J (6/21/2011)
ND<10 0.01J (6/21/2011)
ND<10 0.01J (6/21/2011)
ND<10 0.01J (6/21/2011)
ND<10 0.01J (6/21/2011)
ND<10 0.01J (6/21/2011)
ND<10 0.01J (6/21/2011)
ND<10 0.01J (6/21/2011)
ND<10 0.01J (6/21/2011)
ND<10 0.01J (6/21/2011)
ND<10 0.01J (6/21/2011)
ND<10 0.01J (6/21/2011)
ND<10 0.01J (6/21/2011)

ND<10 0.007J (12/13/2011)
ND<10 0.007J (12/13/2011)
ND<10 0.007J (12/13/2011)
ND<10 0.007J (12/13/2011)
ND<10 0.007J (12/13/2011)
ND<10 0.007J (12/13/2011)
ND<10 0.007J (12/13/2011)
ND<10 0.007J (12/13/2011)
ND<10 0.007J (12/13/2011)
ND<10 0.007J (12/13/2011)
ND<10 0.007J (12/13/2011)
ND<10 0.007J (12/13/2011)
ND<10 0.007J (12/13/2011)

ND<10 0.0097J (6/4/2012)
ND<10 0.0097J (6/4/2012)
ND<10 0.0097J (6/4/2012)
ND<10 0.0097J (6/4/2012)
ND<10 0.0097J (6/4/2012)
ND<10 0.0097J (6/4/2012)
ND<10 0.0097J (6/4/2012)
ND<10 0.0097J (6/4/2012)
ND<10 0.0097J (6/4/2012)
ND<10 0.0097J (6/4/2012)
ND<10 0.0097J (6/4/2012)
ND<10 0.0097J (6/4/2012)

ND<10 0.008J (12/11/2012)
ND<10 0.008J (12/11/2012)
ND<10 0.008 (12/11/2012)
ND<10 0.008J (12/11/2012)
ND<10 0.008J (12/11/2012)
ND<10 0.008J (12/11/2012)
ND<10 0.008 (12/11/2012)
ND<10 0.008J (12/11/2012)
ND<10 0.008J (12/11/2012)
ND<10 0.008J (12/11/2012)
ND<10 0.008 (12/11/2012)

ND<10 0.008J (6/3/2013)
ND<10 0.008J (6/3/2013)
ND<10 0.008J (6/3/2013)
ND<10 0.008J (6/3/2013)
ND<10 0.008J (6/3/2013)
ND<10 0.008J (6/3/2013)
ND<10 0.008J (6/3/2013)
ND<10 0.008J (6/3/2013)
ND<10 0.008J (6/3/2013)
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(10 - 10)/(5 - 4)
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ND<2 (12/13/2011)
ND<2 (6/4/2012)
ND<2 (12/11/2012)
ND<2 (6/3/2013)
ND<2 (12/3/2013)
ND<2 (6/2/2014)
ND<2 (12/2/2014)
ND<2 (6/1/2015)
ND<2 (12/7/2015)
ND<2 (6/6/2016)
ND<2 (12/5/2016)
ND<2 (6/20/2017)
ND<2 (12/4/2017)
ND<2 (6/4/2018)

ND<2 (6/4/2012)
ND<2 (12/11/2012)
ND<2 (6/3/2013)
ND<2 (12/3/2013)
ND<2 (6/2/2014)
ND<2 (12/2/2014)
ND<2 (6/1/2015)
ND<2 (12/7/2015)
ND<2 (6/6/2016)
ND<2 (12/5/2016)
ND<2 (6/20/2017)
ND<2 (12/4/2017)
ND<2 (6/4/2018)

ND<2 (12/11/2012)
ND<2 (6/3/2013)
ND<2 (12/3/2013)
ND<2 (6/2/2014)
ND<2 (12/2/2014)
ND<2 (6/1/2015)
ND<2 (12/7/2015)
ND<2 (6/6/2016)
ND<2 (12/5/2016)
ND<2 (6/20/2017)
ND<2 (12/4/2017)
ND<2 (6/4/2018)

ND<2 (6/3/2013)
ND<2 (12/3/2013)
ND<2 (6/2/2014)
ND<2 (12/2/2014)
ND<2 (6/1/2015)
ND<2 (12/7/2015)
ND<2 (6/6/2016)
ND<2 (12/5/2016)
ND<2 (6/20/2017)
ND<2 (12/4/2017)
ND<2 (6/4/2018)

ND<2 (12/3/2013)
ND<2 (6/2/2014)
ND<2 (12/2/2014)
ND<2 (6/1/2015)
ND<2 (12/7/2015)
ND<2 (6/6/2016)
ND<2 (12/5/2016)
ND<2 (6/20/2017)
ND<2 (12/4/2017)
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ND<2 (6/21/2011)
ND<2 (6/21/2011)
ND<2 (6/21/2011)
ND<2 (6/21/2011)
ND<2 (6/21/2011)
ND<2 (6/21/2011)
ND<2 (6/21/2011)
ND<2 (6/21/2011)
ND<2 (6/21/2011)
ND<2 (6/21/2011)
ND<2 (6/21/2011)
ND<2 (6/21/2011)
ND<2 (6/21/2011)
ND<2 (6/21/2011)

ND<2 (12/13/2011)
ND<2 (12/13/2011)
ND<2 (12/13/2011)
ND<2 (12/13/2011)
ND<2 (12/13/2011)
ND<2 (12/13/2011)
ND<2 (12/13/2011)
ND<2 (12/13/2011)
ND<2 (12/13/2011)
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ND<2 (6/4/2012)
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ND<2 (6/4/2012)
ND<2 (6/4/2012)
ND<2 (6/4/2012)
ND<2 (6/4/2012)
ND<2 (6/4/2012)
ND<2 (6/4/2012)
ND<2 (6/4/2012)
ND<2 (6/4/2012)
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ND<2 (12/11/2012)
ND<2 (12/11/2012)
ND<2 (12/11/2012)
ND<2 (12/11/2012)
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ND<2 (12/11/2012)
ND<2 (12/11/2012)
ND<2 (12/11/2012)
ND<2 (12/11/2012)
ND<2 (12/11/2012)

ND<2 (6/3/2013)
ND<2 (6/3/2013)
ND<2 (6/3/2013)
ND<2 (6/3/2013)
ND<2 (6/3/2013)
ND<2 (6/3/2013)
ND<2 (6/3/2013)
ND<2 (6/3/2013)
ND<2 (6/3/2013)
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ND<2 (6/21/2011)
ND<2 (6/21/2011)
ND<2 (6/21/2011)
ND<2 (6/21/2011)
ND<2 (6/21/2011)
ND<2 (6/21/2011)
ND<2 (6/21/2011)
ND<2 (6/21/2011)

ND<2 (12/13/2011)
ND<2 (12/13/2011)
ND<2 (12/13/2011)
ND<2 (12/13/2011)
ND<2 (12/13/2011)
ND<2 (12/13/2011)
ND<2 (12/13/2011)
ND<2 (12/13/2011)
ND<2 (12/13/2011)
ND<2 (12/13/2011)
ND<2 (12/13/2011)
ND<2 (12/13/2011)
ND<2 (12/13/2011)

ND<2 (6/4/2012)
ND<2 (6/4/2012)
ND<2 (6/4/2012)
ND<2 (6/4/2012)
ND<2 (6/4/2012)
ND<2 (6/4/2012)
ND<2 (6/4/2012)
ND<2 (6/4/2012)
ND<2 (6/4/2012)
ND<2 (6/4/2012)
ND<2 (6/4/2012)
ND<2 (6/4/2012)

ND<2 (12/11/2012)
ND<2 (12/11/2012)
ND<2 (12/11/2012)
ND<2 (12/11/2012)
ND<2 (12/11/2012)
ND<2 (12/11/2012)
ND<2 (12/11/2012)
ND<2 (12/11/2012)
ND<2 (12/11/2012)
ND<2 (12/11/2012)
ND<2 (12/11/2012)

ND<2 (6/3/2013)
ND<2 (6/3/2013)
ND<2 (6/3/2013)
ND<2 (6/3/2013)
ND<2 (6/3/2013)
ND<2 (6/3/2013)
ND<2 (6/3/2013)
ND<2 (6/3/2013)
ND<2 (6/3/2013)
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(2-2I5 - 4)
(2-2)/(6 - 4)
(2 -2/ - 4)
(2-2)/(8 - 4)
(2-2)/9 - 4)
(2-2)/(10 - 4)
(2-2)/(11 - 4)
(2-2)/(12 - 4)
(2-2)(13 - 4)
(2-2)/(14 - 4)
(2-2)/(15 - 4)
(2-2)/(16 - 4)
(2-2)/(17 - 4)
(2-2)/(18 - 4)

(2-2)/(6 - 5)
(2-2)/(7-5)
(2-2)((8 - 5)
(2-2)/9 - 5)
(2-2)/(10 - 5)
(2-2)/(11-5)
(2-2)/(12 - 5)
(2-2)/(13 - 5)
(2-2)/(14 - 5)
(2-2)/(15 - 5)
(2-2)/(16 - 5)
(2-2)/(17 - 5)
(2-2)/(18 - 5)

(2-2)/(7 - 6)

(2-2)/(8 - 6)

(2-2)/I(9 - 6)

(2-2)/(10 - 6)
(2-2)/(11 - 6)
(2-2)/(12 - 6)
(2-2)/(13 - 6)
(2-2)/(14 - 6)
(2-2)/(15 - 6)
(2 - 2)/(16 - 6)
(2-2)/(17 - 6)
(2-2)/(18 - 6)

(2-2)/8-7)

2-2)I09-7)

(2-2)/(10-7)
2-2)/(11-7)
2-2/(12-7)
(2-2/(13-7)
(2-2)/(14-7)
2-2/(15-7)
(2-2)/(16-7)
2-2/(17-7)
(2-2)((18 -7)

(2-2)/9 - 8)

(2-2)/(10 - 8)
(2-2)/(11 - 8)
(2-2)/(12 - 8)
(2-2)/(13 - 8)
(2-2)/(14 - 8)
(2-2)/(15 - 8)
(2-2)/(16 - 8)
(2-2)(17 - 8)

SO0 oo oo ooOoC (== o= = e e = N = N = N~ N ]

SO0 o oo ococooCC

SO0 oc oo ococoCC

oo oo ooQ






OO~ N W

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
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65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
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4800 (6/16/2008)
5000 (12/2/2008)
9000 (6/21/2010)
6000 (12/6/2010)
4000 (6/21/2011)
7000 (12/13/2011)
4000 (6/4/2012)

11000 (12/11/2012)

6000 (12/3/2013)
5000 (6/2/2014)

5000 (12/2/2014)
11000 (12/5/2016)
11000 (6/20/2017)
6000 (12/4/2017)

4700 (11/14/2005)
4770 (5/22/2006)
4000 (11/13/2006)
6100 (6/25/2007)
5000 (12/17/2007)
4800 (6/16/2008)
5000 (12/2/2008)
9000 (6/21/2010)
6000 (12/6/2010)
4000 (6/21/2011)
7000 (12/13/2011)
4000 (6/4/2012)

11000 (12/11/2012)

6000 (12/3/2013)
5000 (6/2/2014)

5000 (12/2/2014)
11000 (12/5/2016)
11000 (6/20/2017)
6000 (12/4/2017)

4770 (5/22/2006)
4000 (11/13/2006)
6100 (6/25/2007)
5000 (12/17/2007)
4800 (6/16/2008)
5000 (12/2/2008)
9000 (6/21/2010)
6000 (12/6/2010)
4000 (6/21/2011)
7000 (12/13/2011)
4000 (6/4/2012)

11000 (12/11/2012)

6000 (12/3/2013)
5000 (6/2/2014)

5000 (12/2/2014)
11000 (12/5/2016)
11000 (6/20/2017)
6000 (12/4/2017)

4000 (11/13/2006)
6100 (6/25/2007)
5000 (12/17/2007)
4800 (6/16/2008)
5000 (12/2/2008)
9000 (6/21/2010)
6000 (12/6/2010)
4000 (6/21/2011)
7000 (12/13/2011)

Royalton Road LF

5000 (11/3/2003)
5000 (11/3/2003)
5000 (11/3/2003)
5000 (11/3/2003)
5000 (11/3/2003)
5000 (11/3/2003)
5000 (11/3/2003)
5000 (11/3/2003)
5000 (11/3/2003)
5000 (11/3/2003)
5000 (11/3/2003)
5000 (11/3/2003)
5000 (11/3/2003)
5000 (11/3/2003)

5000 (5/23/2005)
5000 (5/23/2005)
5000 (5/23/2005)
5000 (5/23/2005)
5000 (5/23/2005)
5000 (5/23/2005)
5000 (5/23/2005)
5000 (5/23/2005)
5000 (5/23/2005)
5000 (5/23/2005)
5000 (5/23/2005)
5000 (5/23/2005)
5000 (5/23/2005)
5000 (5/23/2005)
5000 (5/23/2005)
5000 (5/23/2005)
5000 (5/23/2005)
5000 (5/23/2005)
5000 (5/23/2005)

4700 (11/14/2005)
4700 (11/14/2005)
4700 (11/14/2005)
4700 (11/14/2005)
4700 (11/14/2005)
4700 (11/14/2005)
4700 (11/14/2005)
4700 (11/14/2005)
4700 (11/14/2005)
4700 (11/14/2005)
4700 (11/14/2005)
4700 (11/14/2005)
4700 (11/14/2005)
4700 (11/14/2005)
4700 (11/14/2005)
4700 (11/14/2005)
4700 (11/14/2005)
4700 (11/14/2005)

4770 (5/22/2006)
4770 (5/22/2006)
4770 (5/22/2006)
4770 (5/22/2006)
4770 (5/22/2006)
4770 (5/22/2006)
4770 (5/22/2006)
4770 (5/22/2006)
4770 (5/22/2006)
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(4800 - 5000)/(10 - 3)
(5000 - 5000)/(11 - 3)
(9000 - 5000)/(12 - 3)
(6000 - 5000)/(13 - 3)
(4000 - 5000)/(14 - 3)
(7000 - 5000)/(15 - 3)
(4000 - 5000)/(16 - 3)
(11000 - 5000)/(17 - 3)
(6000 - 5000)/(18 - 3)
(5000 - 5000)/(19 - 3)
(5000 - 5000)/(20 - 3)
(11000 - 5000)/(21 - 3)
(11000 - 5000)/(22 - 3)
(6000 - 5000)/(23 - 3)

(4700 - 5000)/(5 - 4)
(4770 - 5000)/(6 - 4)
(4000 - 5000)/(7 - 4)
(6100 - 5000)/(8 - 4)
(5000 - 5000)/(9 - 4)
(4800 - 5000)/(10 - 4)
(5000 - 5000)/(11 - 4)
(9000 - 5000)/(12 - 4)
(6000 - 5000)/(13 - 4)
(4000 - 5000)/(14 - 4)
(7000 - 5000)/(15 - 4)
(4000 - 5000)/(16 - 4)
(11000 - 5000)/(17 - 4)
(6000 - 5000)/(18 - 4)
(5000 - 5000)/(19 - 4)
(5000 - 5000)/(20 - 4)
(11000 - 5000)/(21 - 4)
(11000 - 5000)/(22 - 4)
(6000 - 5000)/(23 - 4)

(4770 - 4700)/(6 - 5)
(4000 - 4700)/(7 - 5)
(6100 - 4700)/(8 - 5)
(5000 - 4700)/(9 - 5)
(4800 - 4700)/(10 - 5)
(5000 - 4700)/(11 - 5)
(9000 - 4700)/(12 - 5)
(6000 - 4700)/(13 - 5)
(4000 - 4700)/(14 - 5)
(7000 - 4700)/(15 - 5)
(4000 - 4700)/(16 - 5)
(11000 - 4700)/(17 - 5)
(6000 - 4700)/(18 - 5)
(5000 - 4700)/(19 - 5)
(5000 - 4700)/(20 - 5)
(11000 - 4700)/(21 - 5)
(11000 - 4700)/(22 - 5)
(6000 - 4700)/(23 - 5)

(4000 - 4770)/(7 - 6)
(6100 - 4770)/(8 - 6)

(5000 - 4770)/(9 - 6)

(4800 - 4770)/(10 - 6)
(5000 - 4770)/(11 - 6)
(9000 - 4770)/(12 - 6)
(6000 - 4770)/(13 - 6)
(4000 - 4770)/(14 - 6)
(7000 - 4770)/(15 - 6)

-28.5714
0
444444
100
-90.9091
166.667
-76.9231
428.571
66.6667
0

0
333.333
315.789
50

-300
-115
-333.333
275

0
-33.3333
0

500
111.111
-100
181.818
-83.3333
461.538
71.4286
0

0
352.941
333.333
52.6316

70

-350
466.667
75

20

50
614.286
162.5
-71.1718
230
-63.6364
525

100
214286
20
393.75
370.588
722222

=770
665
76.6667
7.5

46

705
175.714
-96.25
247.718



4000 (6/4/2012)
11000 (12/11/2012)
6000 (12/3/2013)
5000 (6/2/2014)
5000 (12/2/2014)
11000 (12/5/2016)
11000 (6/20/2017)
6000 (12/4/2017)

6100 (6/25/2007)
5000 (12/17/2007)
4800 (6/16/2008)
5000 (12/2/2008)
9000 (6/21/2010)
6000 (12/6/2010)
4000 (6/21/2011)
7000 (12/13/2011)
4000 (6/4/2012)
11000 (12/11/2012)
6000 (12/3/2013)
5000 (6/2/2014)
5000 (12/2/2014)
11000 (12/5/2016)
11000 (6/20/2017)
6000 (12/4/2017)

5000 (12/17/2007)
4800 (6/16/2008)
5000 (12/2/2008)
9000 (6/21/2010)
6000 (12/6/2010)
4000 (6/21/2011)
7000 (12/13/2011)
4000 (6/4/2012)
11000 (12/11/2012)
6000 (12/3/2013)
5000 (6/2/2014)
5000 (12/2/2014)
11000 (12/5/2016)
11000 (6/20/2017)
6000 (12/4/2017)

4800 (6/16/2008)
5000 (12/2/2008)
9000 (6/21/2010)
6000 (12/6/2010)
4000 (6/21/2011)
7000 (12/13/2011)
4000 (6/4/2012)
11000 (12/11/2012)
6000 (12/3/2013)
5000 (6/2/2014)
5000 (12/2/2014)
11000 (12/5/2016)
11000 (6/20/2017)
6000 (12/4/2017)

5000 (12/2/2008)
9000 (6/21/2010)
6000 (12/6/2010)
4000 (6/21/2011)
7000 (12/13/2011)
4000 (6/4/2012)

Royalton Road LF

4770 (5/22/2006)
4770 (5/22/2006)
4770 (5/22/2006)
4770 (5/22/2006)
4770 (5/22/2006)
4770 (5/22/2006)
4770 (5/22/2006)
4770 (5/22/2006)

4000 (11/13/2006)
4000 (11/13/2006)
4000 (11/13/2006)
4000 (11/13/2006)
4000 (11/13/2006)
4000 (11/13/2006)
4000 (11/13/2006)
4000 (11/13/2006)
4000 (11/13/2006)
4000 (11/13/2006)
4000 (11/13/2006)
4000 (11/13/2006)
4000 (11/13/2006)
4000 (11/13/2006)
4000 (11/13/2006)
4000 (11/13/2006)

6100 (6/25/2007)
6100 (6/25/2007)
6100 (6/25/2007)
6100 (6/25/2007)
6100 (6/25/2007)
6100 (6/25/2007)
6100 (6/25/2007)
6100 (6/25/2007)
6100 (6/25/2007)
6100 (6/25/2007)
6100 (6/25/2007)
6100 (6/25/2007)
6100 (6/25/2007)
6100 (6/25/2007)
6100 (6/25/2007)

5000 (12/17/2007)
5000 (12/17/2007)
5000 (12/17/2007)
5000 (12/17/2007)
5000 (12/17/2007)
5000 (12/17/2007)
5000 (12/17/2007)
5000 (12/17/2007)
5000 (12/17/2007)
5000 (12/17/2007)
5000 (12/17/2007)
5000 (12/17/2007)
5000 (12/17/2007)
5000 (12/17/2007)

4800 (6/16/2008)
4800 (6/16/2008)
4800 (6/16/2008)
4800 (6/16/2008)
4800 (6/16/2008)
4800 (6/16/2008)
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(4000 - 4770)/(16 - 6)
(11000 - 4770)/(17 - 6)
(6000 - 4770)/(18 - 6)
(5000 - 4770)/(19 - 6)
(5000 - 4770)/(20 - 6)
(11000 - 4770)/(21 - 6)
(11000 - 4770)/(22 - 6)
(6000 - 4770)/(23 - 6)

(6100 - 4000)/(8 - 7)
(5000 - 4000)/(9 - 7)
(4800 - 4000)/(10 - 7)
(5000 - 4000)/(11 - 7)
(9000 - 4000)/(12 - 7)
(6000 - 4000)/(13 - 7)
(4000 - 4000)/(14 - 7)
(7000 - 4000)/(15 - 7)
(4000 - 4000)/(16 - 7)
(11000 - 4000)/(17 - 7)
(6000 - 4000)/(18 - 7)
(5000 - 4000)/(19 - 7)
(5000 - 4000)/(20 - 7)
(11000 - 4000)/(21 - 7)
(11000 - 4000)/(22 - 7)
(6000 - 4000)/(23 - 7)

(5000 - 6100)/(9 - 8)
(4800 - 6100)/(10 - 8)
(5000 - 6100)/(11 - 8)
(9000 - 6100)/(12 - 8)
(6000 - 6100)/(13 - 8)
(4000 - 6100)/(14 - 8)
(7000 - 6100)/(15 - 8)
(4000 - 6100)/(16 - 8)
(11000 - 6100)/(17 - 8)
(6000 - 6100)/(18 - 8)
(5000 - 6100)/(19 - 8)
(5000 - 6100)/(20 - 8)
(11000 - 6100)/(21 - 8)
(11000 - 6100)/(22 - 8)
(6000 - 6100)/(23 - 8)

(4800 - 5000)/(10 - 9)
(5000 - 5000)/(11 - 9)
(9000 - 5000)/(12 - 9)
(6000 - 5000)/(13 - 9)
(4000 - 5000)/(14 - 9)
(7000 - 5000)/(15 - 9)
(4000 - 5000)/(16 - 9)
(11000 - 5000)/(17 - 9)
(6000 - 5000)/(18 - 9)
(5000 - 5000)/(19 - 9)
(5000 - 5000)/(20 - 9)
(11000 - 5000)/(21 - 9)
(11000 - 5000)/(22 - 9)
(6000 - 5000)/(23 - 9)

(5000 - 4800)/(11 - 10)
(9000 - 4800)/(12 - 10)
(6000 - 4800)/(13 - 10)
(4000 - 4800)/(14 - 10)
(7000 - 4800)/(15 - 10)
(4000 - 4800)/(16 - 10)

=17
566.364
102.5
17.6923
16.4286
415.333
389.375
72.3529

2100
500
266.667
250
1000
333.333
0

375

0

700
181.818
83.3333
76.9231
500
466.667
125

-1100
-650
-366.667
725

-20

-350
128.571
-262.5
544.444
-10

-100
-91.6667
376.923
350
-6.66667

-200

0
1333.33
250
-200
333.333
-142.857
750
111.111
0

0

500
461.538
71.4286

200
2100
400

-200
440
-133.333



11000 (12/11/2012)
6000 (12/3/2013)
5000 (6/2/2014)
5000 (12/2/2014)
11000 (12/5/2016)
11000 (6/20/2017)
6000 (12/4/2017)

9000 (6/21/2010)
6000 (12/6/2010)
4000 (6/21/2011)
7000 (12/13/2011)
4000 (6/4/2012)
11000 (12/11/2012)
6000 (12/3/2013)
5000 (6/2/2014)
5000 (12/2/2014)
11000 (12/5/2016)
11000 (6/20/2017)
6000 (12/4/2017)

6000 (12/6/2010)
4000 (6/21/2011)
7000 (12/13/2011)
4000 (6/4/2012)
11000 (12/11/2012)
6000 (12/3/2013)
5000 (6/2/2014)
5000 (12/2/2014)
11000 (12/5/2016)
11000 (6/20/2017)
6000 (12/4/2017)

4000 (6/21/2011)
7000 (12/13/2011)
4000 (6/4/2012)
11000 (12/11/2012)
6000 (12/3/2013)
5000 (6/2/2014)
5000 (12/2/2014)
11000 (12/5/2016)
11000 (6/20/2017)
6000 (12/4/2017)

7000 (12/13/2011)
4000 (6/4/2012)
11000 (12/11/2012)
6000 (12/3/2013)
5000 (6/2/2014)
5000 (12/2/2014)
11000 (12/5/2016)
11000 (6/20/2017)
6000 (12/4/2017)

4000 (6/4/2012)
11000 (12/11/2012)
6000 (12/3/2013)
5000 (6/2/2014)
5000 (12/2/2014)
11000 (12/5/2016)
11000 (6/20/2017)
6000 (12/4/2017)

Royalton Road LF

4800 (6/16/2008)
4800 (6/16/2008)
4800 (6/16/2008)
4800 (6/16/2008)
4800 (6/16/2008)
4800 (6/16/2008)
4800 (6/16/2008)

5000 (12/2/2008)
5000 (12/2/2008)
5000 (12/2/2008)
5000 (12/2/2008)
5000 (12/2/2008)
5000 (12/2/2008)
5000 (12/2/2008)
5000 (12/2/2008)
5000 (12/2/2008)
5000 (12/2/2008)
5000 (12/2/2008)
5000 (12/2/2008)

9000 (6/21/2010)
9000 (6/21/2010)
9000 (6/21/2010)
9000 (6/21/2010)
9000 (6/21/2010)
9000 (6/21/2010)
9000 (6/21/2010)
9000 (6/21/2010)
9000 (6/21/2010)
9000 (6/21/2010)
9000 (6/21/2010)

6000 (12/6/2010)
6000 (12/6/2010)
6000 (12/6/2010)
6000 (12/6/2010)
6000 (12/6/2010)
6000 (12/6/2010)
6000 (12/6/2010)
6000 (12/6/2010)
6000 (12/6/2010)
6000 (12/6/2010)

4000 (6/21/2011)
4000 (6/21/2011)
4000 (6/21/2011)
4000 (6/21/2011)
4000 (6/21/2011)
4000 (6/21/2011)
4000 (6/21/2011)
4000 (6/21/2011)
4000 (6/21/2011)

7000 (12/13/2011)
7000 (12/13/2011)
7000 (12/13/2011)
7000 (12/13/2011)
7000 (12/13/2011)
7000 (12/13/2011)
7000 (12/13/2011)
7000 (12/13/2011)
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(11000 - 4800)/(17 - 10)
(6000 - 4800)/(18 - 10)
(5000 - 4800)/(19 - 10)
(5000 - 4800)/(20 - 10)
(11000 - 4800)/(21 - 10)
(11000 - 4800)/(22 - 10)
(6000 - 4800)/(23 - 10)

(9000 - 5000)/(12 - 11)
(6000 - 5000)/(13 - 11)
(4000 - 5000)/(14 - 11)
(7000 - 5000)/(15 - 11)
(4000 - 5000)/(16 - 11)
(11000 - 5000)/(17 - 11)
(6000 - 5000)/(18 - 11)
(5000 - 5000)/(19 - 11)
(5000 - 5000)/(20 - 11)
(11000 - 5000)/(21 - 11)
(11000 - 5000)/(22 - 11)
(6000 - 5000)/(23 - 11)

(6000 - 9000)/(13 - 12)
(4000 - 9000)/(14 - 12)
(7000 - 9000)/(15 - 12)
(4000 - 9000)/(16 - 12)
(11000 - 9000)/(17 - 12)
(6000 - 9000)/(18 - 12)
(5000 - 9000)/(19 - 12)
(5000 - 9000)/(20 - 12)
(11000 - 9000)/(21 - 12)
(11000 - 9000)/(22 - 12)
(6000 - 9000)/(23 - 12)

(4000 - 6000)/(14 - 13)
(7000 - 6000)/(15 - 13)
(4000 - 6000)/(16 - 13)
(11000 - 6000)/(17 - 13)
(6000 - 6000)/(18 - 13)
(5000 - 6000)/(19 - 13)
(5000 - 6000)/(20 - 13)
(11000 - 6000)/(21 - 13)
(11000 - 6000)/(22 - 13)
(6000 - 6000)/(23 - 13)

(7000 - 4000)/(15 - 14)
(4000 - 4000)/(16 - 14)
(11000 - 4000)/(17 - 14)
(6000 - 4000)/(18 - 14)
(5000 - 4000)/(19 - 14)
(5000 - 4000)/(20 - 14)
(11000 - 4000)/(21 - 14)
(11000 - 4000)/(22 - 14)
(6000 - 4000)/(23 - 14)

(4000 - 7000)/(16 - 15)
(11000 - 7000)/(17 - 15)
(6000 - 7000)/(18 - 15)
(5000 - 7000)/(19 - 15)
(5000 - 7000)/(20 - 15)
(11000 - 7000)/(21 - 15)
(11000 - 7000)/(22 - 15)
(6000 - 7000)/(23 - 15)

885.714
150
22.2222
20
563.636
516.667
92.3077

4000
500
-333.333
500
-200
1000
142.857
0

0

600
545.455
83.3333

-3000
-2500
-666.667
-1250
400

-500
-571.429
-500
222.222
200
-272.727

-2000
500
-666.667
1250

0
-166.667
-142.857
625
555.556
0

3000

0
2333.33
500

200
166.667
1000
875
222.222

-3000
2000
-333.333
-500
-400
666.667
571.429
-125






23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

-400
-366.667
-350
-350
-333.333
-333.333
-333.333
-300
-272.727
-262.5
-250
-200
-200
-200
-200
-200
-166.667
-166.667
-150
-142.857
-142.857
-133.333
-125
-115
-100
-100
-100
-96.25
-91.6667
-90.9091
-83.3333
-83.3333
-71.7718
=77
-76.9231
-76.9231
-76.6667
-75
-71.4286
-66.6667
-63.6364
-57.5

-46
-33.3333
-28.5714
-25
-22.2222
-20

-10
-6.66667
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86

87

88

89

90

91

92

93

94

95

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148

[~ R i e e o = N = I = I = N = B = BN = RN == == B = i e B e B e Y e i e B e

(=]

7.5
16.4286
17.6923
20

20

20
21.4286
22.2222
45.4545
46
47.619
50

50
52.6316
58.8235
62.5
66.6667
70
71.4286
71.4286
722222
72.3529
75
76.6667
76.9231
83.3333
83.3333
83.3333
90.9091
92.3077
100

100
102.5
111.111
111.111
125
128.571
142.857
142.857
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149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211

150
153.846
157.143
162.5
166.667
166.667
175.714
181.818
181.818
183.333
200

200

200

220
222.222
222.222
230
247.778
250

250

250

250
266.667
275
285.714
285.714
300

300
315.789
315.789
333.333
333.333
333.333
333.333
333.333
333.333
350
352.941
363.636
370.588
375

375
376.923
389.375
393.75
400

400

400

400
415333
428.571
440
444444
461.538
461.538
466.667
466.667
500

500

500

500

500

500

Royalton Road LF
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72000 (6/3/2013)
73000 (12/3/2013)
79000 (6/2/2014)

83000 (12/2/2014)
76000 (6/1/2015)

73000 (12/7/2015)
83000 (6/6/2016)

83000 (12/5/2016)
89000 (6/20/2017)
114000 (12/4/2017)
119000 (6/4/2018)

83000 (5/10/2004)
88000 (12/6/2004)
117000 (5/23/2005)
145000 (11/14/2005)
162000 (5/22/2006)
147000 (11/13/2006)
187000 (6/25/2007)
211000 (12/17/2007)
208000 (6/16/2008)
190000 (12/2/2008)
139000 (6/1/2009)
130000 (12/2/2009)
90000 (6/21/2010)
95000 (12/6/2010)
104000 (6/21/2011)
121000 (12/13/2011)
112000 (6/4/2012)
93000 (12/11/2012)
72000 (6/3/2013)
73000 (12/3/2013)
79000 (6/2/2014)
83000 (12/2/2014)
76000 (6/1/2015)
73000 (12/7/2015)
83000 (6/6/2016)
83000 (12/5/2016)
89000 (6/20/2017)
114000 (12/4/2017)
119000 (6/4/2018)

88000 (12/6/2004)
117000 (5/23/2005)
145000 (11/14/2005)
162000 (5/22/2006)
147000 (11/13/2006)
187000 (6/25/2007)
211000 (12/17/2007)
208000 (6/16/2008)
190000 (12/2/2008)
139000 (6/1/2009)
130000 (12/2/2009)
90000 (6/21/2010)
95000 (12/6/2010)
104000 (6/21/2011)
121000 (12/13/2011)
112000 (6/4/2012)
93000 (12/11/2012)
72000 (6/3/2013)
73000 (12/3/2013)
79000 (6/2/2014)
83000 (12/2/2014)

Royalton Road LF

53000 (4/14/2003)
53000 (4/14/2003)
53000 (4/14/2003)
53000 (4/14/2003)
53000 (4/14/2003)
53000 (4/14/2003)
53000 (4/14/2003)
53000 (4/14/2003)
53000 (4/14/2003)
53000 (4/14/2003)
53000 (4/14/2003)

66000 (11/3/2003)
66000 (11/3/2003)
66000 (11/3/2003)
66000 (11/3/2003)
66000 (11/3/2003)
66000 (11/3/2003)
66000 (11/3/2003)
66000 (11/3/2003)
66000 (11/3/2003)
66000 (11/3/2003)
66000 (11/3/2003)
66000 (11/3/2003)
66000 (11/3/2003)
66000 (11/3/2003)
66000 (11/3/2003)
66000 (11/3/2003)
66000 (11/3/2003)
66000 (11/3/2003)
66000 (11/3/2003)
66000 (11/3/2003)
66000 (11/3/2003)
66000 (11/3/2003)
66000 (11/3/2003)
66000 (11/3/2003)
66000 (11/3/2003)
66000 (11/3/2003)
66000 (11/3/2003)
66000 (11/3/2003)
66000 (11/3/2003)

83000 (5/10/2004)
83000 (5/10/2004)
83000 (5/10/2004)
83000 (5/10/2004)
83000 (5/10/2004)
83000 (5/10/2004)
83000 (5/10/2004)
83000 (5/10/2004)
83000 (5/10/2004)
83000 (5/10/2004)
83000 (5/10/2004)
83000 (5/10/2004)
83000 (5/10/2004)
83000 (5/10/2004)
83000 (5/10/2004)
83000 (5/10/2004)
83000 (5/10/2004)
83000 (5/10/2004)
83000 (5/10/2004)
83000 (5/10/2004)
83000 (5/10/2004)
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(72000 - 53000)/(22 - 2)
(73000 - 53000)/(23 - 2)
(79000 - 53000)/(24 - 2)
(83000 - 53000)/(25 - 2)
(76000 - 53000)/(26 - 2)
(73000 - 53000)/(27 - 2)
(83000 - 53000)/(28 - 2)
(83000 - 53000)/(29 - 2)
(89000 - 53000)/(30 - 2)
(114000 - 53000)/(31 - 2)
(119000 - 53000)/(32 - 2)

(83000 - 66000)/(4 - 3)
(88000 - 66000)/(5 - 3)
(117000 - 66000)/(6 - 3)
(145000 - 66000)/(7 - 3)
(162000 - 66000)/(8 - 3)
(147000 - 66000)/(9 - 3)
(187000 - 66000)/(10 - 3)
(211000 - 66000)/(11 - 3)
(208000 - 66000)/(12 - 3)
(190000 - 66000)/(13 - 3)
(139000 - 66000)/(14 - 3)
(130000 - 66000)/(15 - 3)
(90000 - 66000)/(16 - 3)
(95000 - 66000)/(17 - 3)
(104000 - 66000)/(18 - 3)
(121000 - 66000)/(19 - 3)
(112000 - 66000)/(20 - 3)
(93000 - 66000)/(21 - 3)
(72000 - 66000)/(22 - 3)
(73000 - 66000)/(23 - 3)
(79000 - 66000)/(24 - 3)
(83000 - 66000)/(25 - 3)
(76000 - 66000)/(26 - 3)
(73000 - 66000)/(27 - 3)
(83000 - 66000)/(28 - 3)
(83000 - 66000)/(29 - 3)
(89000 - 66000)/(30 - 3)
(114000 - 66000)/(31 - 3)
(119000 - 66000)/(32 - 3)

(88000 - 83000)/(5 - 4)
(117000 - 83000)/(6 - 4)
(145000 - 83000)/(7 - 4)
(162000 - 83000)/(8 - 4)
(147000 - 83000)/(9 - 4)
(187000 - 83000)/(10 - 4)
(211000 - 83000)/(11 - 4)
(208000 - 83000)/(12 - 4)
(190000 - 83000)/(13 - 4)
(139000 - 83000)/(14 - 4)
(130000 - 83000)/(15 - 4)
(90000 - 83000)/(16 - 4)
(95000 - 83000)/(17 - 4)
(104000 - 83000)/(18 - 4)
(121000 - 83000)/(19 - 4)
(112000 - 83000)/(20 - 4)
(93000 - 83000)/(21 - 4)
(72000 - 83000)/(22 - 4)
(73000 - 83000)/(23 - 4)
(79000 - 83000)/(24 - 4)
(83000 - 83000)/(25 - 4)

950
952.381
1181.82
1304.35
958.333
800
1153.85
1111.11
1285.71
210345
2200

17000
11000
17000
19750
19200
13500
17285.7
18125
157718
12400
6636.36
533333
1846.15
2071.43
2533.33
34375
2705.88
1500
315.789
350
619.048
772.727
434.783
291.667
680
653.846
851.852
1714.29
1827.59

5000
17000
20666.7
19750
12800
173333
18285.7
15625
11888.9
5600
427273
583.333
923.077
1500
2533.33
1812.5
588.235
-611.111
-526.316
-200

0



76000 (6/1/2015)
73000 (12/7/2015)
83000 (6/6/2016)

83000 (12/5/2016)
89000 (6/20/2017)
114000 (12/4/2017)
119000 (6/4/2018)

117000 (5/23/2005)
145000 (11/14/2005)
162000 (5/22/2006)
147000 (11/13/2006)
187000 (6/25/2007)
211000 (12/17/2007)
208000 (6/16/2008)
190000 (12/2/2008)
139000 (6/1/2009)
130000 (12/2/2009)
90000 (6/21/2010)
95000 (12/6/2010)
104000 (6/21/2011)
121000 (12/13/2011)
112000 (6/4/2012)
93000 (12/11/2012)
72000 (6/3/2013)
73000 (12/3/2013)
79000 (6/2/2014)
83000 (12/2/2014)
76000 (6/1/2015)
73000 (12/7/2015)
83000 (6/6/2016)
83000 (12/5/2016)
89000 (6/20/2017)
114000 (12/4/2017)
119000 (6/4/2018)

145000 (11/14/2005)
162000 (5/22/2006)
147000 (11/13/2006)
187000 (6/25/2007)
211000 (12/17/2007)
208000 (6/16/2008)
190000 (12/2/2008)
139000 (6/1/2009)
130000 (12/2/2009)
90000 (6/21/2010)
95000 (12/6/2010)
104000 (6/21/2011)
121000 (12/13/2011)
112000 (6/4/2012)
93000 (12/11/2012)
72000 (6/3/2013)
73000 (12/3/2013)
79000 (6/2/2014)
83000 (12/2/2014)
76000 (6/1/2015)
73000 (12/7/2015)
83000 (6/6/2016)
83000 (12/5/2016)
89000 (6/20/2017)
114000 (12/4/2017)
119000 (6/4/2018)

Royalton Road LF

83000 (5/10/2004)
83000 (5/10/2004)
83000 (5/10/2004)
83000 (5/10/2004)
83000 (5/10/2004)
83000 (5/10/2004)
83000 (5/10/2004)

88000 (12/6/2004)
88000 (12/6/2004)
88000 (12/6/2004)
88000 (12/6/2004)
88000 (12/6/2004)
88000 (12/6/2004)
88000 (12/6/2004)
88000 (12/6/2004)
88000 (12/6/2004)
88000 (12/6/2004)
88000 (12/6/2004)
88000 (12/6/2004)
88000 (12/6/2004)
88000 (12/6/2004)
88000 (12/6/2004)
88000 (12/6/2004)
88000 (12/6/2004)
88000 (12/6/2004)
88000 (12/6/2004)
88000 (12/6/2004)
88000 (12/6/2004)
88000 (12/6/2004)
88000 (12/6/2004)
88000 (12/6/2004)
88000 (12/6/2004)
88000 (12/6/2004)
88000 (12/6/2004)

117000 (5/23/2005)
117000 (5/23/2005)
117000 (5/23/2005)
117000 (5/23/2005)
117000 (5/23/2005)
117000 (5/23/2005)
117000 (5/23/2005)
117000 (5/23/2005)
117000 (5/23/2005)
117000 (5/23/2005)
117000 (5/23/2005)
117000 (5/23/2005)
117000 (5/23/2005)
117000 (5/23/2005)
117000 (5/23/2005)
117000 (5/23/2005)
117000 (5/23/2005)
117000 (5/23/2005)
117000 (5/23/2005)
117000 (5/23/2005)
117000 (5/23/2005)
117000 (5/23/2005)
117000 (5/23/2005)
117000 (5/23/2005)
117000 (5/23/2005)
117000 (5/23/2005)
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(76000 - 83000)/(26 - 4)
(73000 - 83000)/(27 - 4)
(83000 - 83000)/(28 - 4)
(83000 - 83000)/(29 - 4)
(89000 - 83000)/(30 - 4)
(114000 - 83000)/(31 - 4)
(119000 - 83000)/(32 - 4)

(117000 - 88000)/(6 - 5)
(145000 - 88000)/(7 - 5)
(162000 - 88000)/(8 - 5)
(147000 - 88000)/(9 - 5)
(187000 - 88000)/(10 - 5)
(211000 - 88000)/(11 - 5)
(208000 - 88000)/(12 - 5)
(190000 - 88000)/(13 - 5)
(139000 - 88000)/(14 - 5)
(130000 - 88000)/(15 - 5)
(90000 - 88000)/(16 - 5)
(95000 - 88000)/(17 - 5)
(104000 - 88000)/(18 - 5)
(121000 - 88000)/(19 - 5)
(112000 - 88000)/(20 - 5)
(93000 - 88000)/(21 - 5)
(72000 - 88000)/(22 - 5)
(73000 - 88000)/(23 - 5)
(79000 - 88000)/(24 - 5)
(83000 - 88000)/(25 - 5)
(76000 - 88000)/(26 - 5)
(73000 - 88000)/(27 - 5)
(83000 - 88000)/(28 - 5)
(83000 - 88000)/(29 - 5)
(89000 - 88000)/(30 - 5)
(114000 - 88000)/(31 - 5)
(119000 - 88000)/(32 - 5)

(145000 - 117000)/(7 - 6)
(162000 - 117000)/(8 - 6)
(147000 - 117000)/(9 - 6)
(187000 - 117000)/(10 - 6)
(211000 - 117000)/(11 - 6)
(208000 - 117000)/(12 - 6)
(190000 - 117000)/(13 - 6)
(139000 - 117000)/(14 - 6)
(130000 - 117000)/(15 - 6)
(90000 - 117000)/(16 - 6)
(95000 - 117000)/(17 - 6)
(104000 - 117000)/(18 - 6)
(121000 - 117000)/(19 - 6)
(112000 - 117000)/(20 - 6)
(93000 - 117000)/(21 - 6)
(72000 - 117000)/(22 - 6)
(73000 - 117000)/(23 - 6)
(79000 - 117000)/(24 - 6)
(83000 - 117000)/(25 - 6)
(76000 - 117000)/(26 - 6)
(73000 - 117000)/(27 - 6)
(83000 - 117000)/(28 - 6)
(83000 - 117000)/(29 - 6)
(89000 - 117000)/(30 - 6)
(114000 - 117000)/(31 - 6)
(119000 - 117000)/(32 - 6)

-318.182
-434.783
0

0
230.769
1148.15
1285.71

29000
28500
24666.7
14750
19800
20500
171429
12750
5666.67
4200
181.818
583.333
1230.77
2357.14
1600
312.5
-941.176
-833.333
-473.684
-250
-571.429
-681.818
-217.391
-208.333
40

1000
1148.15

28000
22500
10000
17500
18800
15166.7
10428.6
2750
1444 .44
-2700
-2000
-1083.33
307.692
-357.143
-1600
-2812.5
-2588.24
-2111.11
-1789.47
-2050
-2095.24
-1545.45
-1478.26
-1166.67
-120
76.9231



162000 (5/22/2006)
147000 (11/13/2006)
187000 (6/25/2007)
211000 (12/17/2007)
208000 (6/16/2008)
190000 (12/2/2008)
139000 (6/1/2009)
130000 (12/2/2009)
90000 (6/21/2010)
95000 (12/6/2010)
104000 (6/21/2011)
121000 (12/13/2011)
112000 (6/4/2012)
93000 (12/11/2012)
72000 (6/3/2013)
73000 (12/3/2013)
79000 (6/2/2014)
83000 (12/2/2014)
76000 (6/1/2015)
73000 (12/7/2015)
83000 (6/6/2016)
83000 (12/5/2016)
89000 (6/20/2017)
114000 (12/4/2017)
119000 (6/4/2018)

147000 (11/13/2006)
187000 (6/25/2007)
211000 (12/17/2007)
208000 (6/16/2008)
190000 (12/2/2008)
139000 (6/1/2009)
130000 (12/2/2009)
90000 (6/21/2010)
95000 (12/6/2010)
104000 (6/21/2011)
121000 (12/13/2011)
112000 (6/4/2012)
93000 (12/11/2012)
72000 (6/3/2013)
73000 (12/3/2013)
79000 (6/2/2014)
83000 (12/2/2014)
76000 (6/1/2015)
73000 (12/7/2015)
83000 (6/6/2016)
83000 (12/5/2016)
89000 (6/20/2017)
114000 (12/4/2017)
119000 (6/4/2018)

187000 (6/25/2007)
211000 (12/17/2007)
208000 (6/16/2008)
190000 (12/2/2008)
139000 (6/1/2009)
130000 (12/2/2009)
90000 (6/21/2010)
95000 (12/6/2010)
104000 (6/21/2011)
121000 (12/13/2011)
112000 (6/4/2012)
93000 (12/11/2012)

Royalton Road LF

145000 (11/14/2005)
145000 (11/14/2005)
145000 (11/14/2005)
145000 (11/14/2005)
145000 (11/14/2005)
145000 (11/14/2005)
145000 (11/14/2005)
145000 (11/14/2005)
145000 (11/14/2005)
145000 (11/14/2005)
145000 (11/14/2005)
145000 (11/14/2005)
145000 (11/14/2005)
145000 (11/14/2005)
145000 (11/14/2005)
145000 (11/14/2005)
145000 (11/14/2005)
145000 (11/14/2005)
145000 (11/14/2005)
145000 (11/14/2005)
145000 (11/14/2005)
145000 (11/14/2005)
145000 (11/14/2005)
145000 (11/14/2005)
145000 (11/14/2005)

162000 (5/22/2006)
162000 (5/22/2006)
162000 (5/22/2006)
162000 (5/22/2006)
162000 (5/22/2006)
162000 (5/22/2006)
162000 (5/22/2006)
162000 (5/22/2006)
162000 (5/22/2006)
162000 (5/22/2006)
162000 (5/22/2006)
162000 (5/22/2006)
162000 (5/22/2006)
162000 (5/22/2006)
162000 (5/22/2006)
162000 (5/22/2006)
162000 (5/22/2006)
162000 (5/22/2006)
162000 (5/22/2006)
162000 (5/22/2006)
162000 (5/22/2006)
162000 (5/22/2006)
162000 (5/22/2006)
162000 (5/22/2006)

147000 (11/13/2006)
147000 (11/13/2006)
147000 (11/13/2006)
147000 (11/13/2006)
147000 (11/13/2006)
147000 (11/13/2006)
147000 (11/13/2006)
147000 (11/13/2006)
147000 (11/13/2006)
147000 (11/13/2006)
147000 (11/13/2006)
147000 (11/13/2006)
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(162000 - 145000)/(8 - 7)
(147000 - 145000)/(9 - 7)
(187000 - 145000)/(10 - 7)
(211000 - 145000)/(11 - 7)
(208000 - 145000)/(12 - 7)
(190000 - 145000)/(13 - 7)
(139000 - 145000)/(14 - 7)
(130000 - 145000)/(15 - 7)
(90000 - 145000)/(16 - 7)
(95000 - 145000)/(17 - 7)
(104000 - 145000)/(18 - 7)
(121000 - 145000)/(19 - 7)
(112000 - 145000)/(20 - 7)
(93000 - 145000)/(21 - 7)
(72000 - 145000)/(22 - 7)
(73000 - 145000)/(23 - 7)
(79000 - 145000)/(24 - 7)
(83000 - 145000)/(25 - 7)
(76000 - 145000)/(26 - 7)
(73000 - 145000)/(27 - 7)
(83000 - 145000)/(28 - 7)
(83000 - 145000)/(29 - 7)
(89000 - 145000)/(30 - 7)
(114000 - 145000)/(31 - 7)
(119000 - 145000)/(32 - 7)

(147000 - 162000)/(9 - 8)
(187000 - 162000)/(10 - 8)
(211000 - 162000)/(11 - 8)
(208000 - 162000)/(12 - 8)
(190000 - 162000)/(13 - 8)
(139000 - 162000)/(14 - 8)
(130000 - 162000)/(15 - 8)
(90000 - 162000)/(16 - 8)
(95000 - 162000)/(17 - 8)
(104000 - 162000)/(18 - 8)
(121000 - 162000)/(19 - 8)
(112000 - 162000)/(20 - 8)
(93000 - 162000)/(21 - 8)
(72000 - 162000)/(22 - 8)
(73000 - 162000)/(23 - 8)
(79000 - 162000)/(24 - 8)
(83000 - 162000)/(25 - 8)
(76000 - 162000)/(26 - 8)
(73000 - 162000)/(27 - 8)
(83000 - 162000)/(28 - 8)
(83000 - 162000)/(29 - 8)
(89000 - 162000)/(30 - 8)
(114000 - 162000)/(31 - 8)
(119000 - 162000)/(32 - 8)

(187000 - 147000)/(10 - 9)
(211000 - 147000)/(11 - 9)
(208000 - 147000)/(12 - 9)
(190000 - 147000)/(13 - 9)
(139000 - 147000)/(14 - 9)
(130000 - 147000)/(15 - 9)
(90000 - 147000)/(16 - 9)

(95000 - 147000)/(17 - 9)

(104000 - 147000)/(18 - 9)
(121000 - 147000)/(19 - 9)
(112000 - 147000)/(20 - 9)
(93000 - 147000)/(21 - 9)

17000
1000
14000
16500
12600
7500
-857.143
-1875
-6111.11
-5000
-3727.27
-2000
-2538.46
-3714.29
-4866.67
-4500
-3882.35
-3444.44
-3631.58
-3600
-2952.38
-2818.18
-2434.78
-1291.67
-1040

-15000
12500
16333.3
11500
5600
-3833.33
-4571.43
-9000
-7444 44
-5800
-3727.27
-4166.67
-5307.69
-6428.57
-5933.33
-5187.5
-4647.06
-4771.178
-4684.21
-3950
-3761.9
-3318.18
-2086.96
-1791.67

40000
32000
203333
10750
-1600
-2833.33
-8142.86
-6500
-4771.178
-2600
-3181.82
-4500



72000 (6/3/2013)
73000 (12/3/2013)
79000 (6/2/2014)

83000 (12/2/2014)
76000 (6/1/2015)

73000 (12/7/2015)
83000 (6/6/2016)

83000 (12/5/2016)
89000 (6/20/2017)
114000 (12/4/2017)
119000 (6/4/2018)

211000 (12/17/2007)
208000 (6/16/2008)
190000 (12/2/2008)
139000 (6/1/2009)
130000 (12/2/2009)
90000 (6/21/2010)
95000 (12/6/2010)
104000 (6/21/2011)
121000 (12/13/2011)
112000 (6/4/2012)
93000 (12/11/2012)
72000 (6/3/2013)
73000 (12/3/2013)
79000 (6/2/2014)
83000 (12/2/2014)
76000 (6/1/2015)
73000 (12/7/2015)
83000 (6/6/2016)
83000 (12/5/2016)
89000 (6/20/2017)
114000 (12/4/2017)
119000 (6/4/2018)

208000 (6/16/2008)
190000 (12/2/2008)
139000 (6/1/2009)
130000 (12/2/2009)
90000 (6/21/2010)
95000 (12/6/2010)
104000 (6/21/2011)
121000 (12/13/2011)
112000 (6/4/2012)
93000 (12/11/2012)
72000 (6/3/2013)
73000 (12/3/2013)
79000 (6/2/2014)
83000 (12/2/2014)
76000 (6/1/2015)
73000 (12/7/2015)
83000 (6/6/2016)
83000 (12/5/2016)
89000 (6/20/2017)
114000 (12/4/2017)
119000 (6/4/2018)

190000 (12/2/2008)
139000 (6/1/2009)
130000 (12/2/2009)
90000 (6/21/2010)
95000 (12/6/2010)
104000 (6/21/2011)

Royalton Road LF

147000 (11/13/2006)
147000 (11/13/2006)
147000 (11/13/2006)
147000 (11/13/2006)
147000 (11/13/2006)
147000 (11/13/2006)
147000 (11/13/2006)
147000 (11/13/2006)
147000 (11/13/2006)
147000 (11/13/2006)
147000 (11/13/2006)

187000 (6/25/2007)
187000 (6/25/2007)
187000 (6/25/2007)
187000 (6/25/2007)
187000 (6/25/2007)
187000 (6/25/2007)
187000 (6/25/2007)
187000 (6/25/2007)
187000 (6/25/2007)
187000 (6/25/2007)
187000 (6/25/2007)
187000 (6/25/2007)
187000 (6/25/2007)
187000 (6/25/2007)
187000 (6/25/2007)
187000 (6/25/2007)
187000 (6/25/2007)
187000 (6/25/2007)
187000 (6/25/2007)
187000 (6/25/2007)
187000 (6/25/2007)
187000 (6/25/2007)

211000 (12/17/2007)
211000 (12/17/2007)
211000 (12/17/2007)
211000 (12/17/2007)
211000 (12/17/2007)
211000 (12/17/2007)
211000 (12/17/2007)
211000 (12/17/2007)
211000 (12/17/2007)
211000 (12/17/2007)
211000 (12/17/2007)
211000 (12/17/2007)
211000 (12/17/2007)
211000 (12/17/2007)
211000 (12/17/2007)
211000 (12/17/2007)
211000 (12/17/2007)
211000 (12/17/2007)
211000 (12/17/2007)
211000 (12/17/2007)
211000 (12/17/2007)

208000 (6/16/2008)
208000 (6/16/2008)
208000 (6/16/2008)
208000 (6/16/2008)
208000 (6/16/2008)
208000 (6/16/2008)
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(72000 - 147000)/(22 - 9)
(73000 - 147000)/(23 - 9)
(79000 - 147000)/(24 - 9)
(83000 - 147000)/(25 - 9)
(76000 - 147000)/(26 - 9)
(73000 - 147000)/(27 - 9)
(83000 - 147000)/(28 - 9)
(83000 - 147000)/(29 - 9)
(89000 - 147000)/(30 - 9)
(114000 - 147000)/(31 - 9)
(119000 - 147000)/(32 - 9)

(211000 - 187000)/(11 - 10)
(208000 - 187000)/(12 - 10)
(190000 - 187000)/(13 - 10)
(139000 - 187000)/(14 - 10)
(130000 - 187000)/(15 - 10)
(90000 - 187000)/(16 - 10)
(95000 - 187000)/(17 - 10)
(104000 - 187000)/(18 - 10)
(121000 - 187000)/(19 - 10)
(112000 - 187000)/(20 - 10)
(93000 - 187000)/(21 - 10)
(72000 - 187000)/(22 - 10)
(73000 - 187000)/(23 - 10)
(79000 - 187000)/(24 - 10)
(83000 - 187000)/(25 - 10)
(76000 - 187000)/(26 - 10)
(73000 - 187000)/(27 - 10)
(83000 - 187000)/(28 - 10)
(83000 - 187000)/(29 - 10)
(89000 - 187000)/(30 - 10)
(114000 - 187000)/(31 - 10)
(119000 - 187000)/(32 - 10)

(208000 - 211000)/(12 - 11)
(190000 - 211000)/(13 - 11)
(139000 - 211000)/(14 - 11)
(130000 - 211000)/(15 - 11)
(90000 - 211000)/(16 - 11)
(95000 - 211000)/(17 - 11)
(104000 - 211000)/(18 - 11)
(121000 - 211000)/(19 - 11)
(112000 - 211000)/(20 - 11)
(93000 - 211000)/(21 - 11)
(72000 - 211000)/(22 - 11)
(73000 - 211000)/(23 - 11)
(79000 - 211000)/(24 - 11)
(83000 - 211000)/(25 - 11)
(76000 - 211000)/(26 - 11)
(73000 - 211000)/(27 - 11)
(83000 - 211000)/(28 - 11)
(83000 - 211000)/(29 - 11)
(89000 - 211000)/(30 - 11)
(114000 - 211000)/(31 - 11)
(119000 - 211000)/(32 - 11)

(190000 - 208000)/(13 - 12)
(139000 - 208000)/(14 - 12)
(130000 - 208000)/(15 - 12)
(90000 - 208000)/(16 - 12)
(95000 - 208000)/(17 - 12)
(104000 - 208000)/(18 - 12)

-5769.23
-5285.71
-4533.33
-4000
-4176.47
-4111.11
-3368.42
-3200
-2761.9
-1500
-1217.39

24000
10500
1000
-12000
-11400
-16166.7
-13142.9
-10375
-7333.33
-7500
-8545.45
-9583.33
-8769.23
-7714.29
-6933.33
-6937.5
-6705.88
-5771.18
-5473.68
-4900
-3476.19
-3090.91

-3000
-10500
-24000
-20250
-24200
-19333.3
-15285.7
-11250
-11000
-11800
-12636.4
-11500
-10153.8
-9142.86
-9000
-8625
-7529.41
-7111.11
-6421.05
-4850
-4380.95

-18000
-34500
-26000
-29500
-22600
-17333.3



121000 (12/13/2011)
112000 (6/4/2012)
93000 (12/11/2012)
72000 (6/3/2013)
73000 (12/3/2013)
79000 (6/2/2014)
83000 (12/2/2014)
76000 (6/1/2015)
73000 (12/7/2015)
83000 (6/6/2016)
83000 (12/5/2016)
89000 (6/20/2017)
114000 (12/4/2017)
119000 (6/4/2018)

139000 (6/1/2009)
130000 (12/2/2009)
90000 (6/21/2010)
95000 (12/6/2010)
104000 (6/21/2011)
121000 (12/13/2011)
112000 (6/4/2012)
93000 (12/11/2012)
72000 (6/3/2013)
73000 (12/3/2013)
79000 (6/2/2014)
83000 (12/2/2014)
76000 (6/1/2015)
73000 (12/7/2015)
83000 (6/6/2016)
83000 (12/5/2016)
89000 (6/20/2017)
114000 (12/4/2017)
119000 (6/4/2018)

130000 (12/2/2009)
90000 (6/21/2010)
95000 (12/6/2010)
104000 (6/21/2011)
121000 (12/13/2011)
112000 (6/4/2012)
93000 (12/11/2012)
72000 (6/3/2013)
73000 (12/3/2013)
79000 (6/2/2014)
83000 (12/2/2014)
76000 (6/1/2015)
73000 (12/7/2015)
83000 (6/6/2016)
83000 (12/5/2016)
89000 (6/20/2017)
114000 (12/4/2017)
119000 (6/4/2018)

90000 (6/21/2010)
95000 (12/6/2010)
104000 (6/21/2011)
121000 (12/13/2011)
112000 (6/4/2012)
93000 (12/11/2012)
72000 (6/3/2013)
73000 (12/3/2013)
79000 (6/2/2014)

Royalton Road LF

208000 (6/16/2008)
208000 (6/16/2008)
208000 (6/16/2008)
208000 (6/16/2008)
208000 (6/16/2008)
208000 (6/16/2008)
208000 (6/16/2008)
208000 (6/16/2008)
208000 (6/16/2008)
208000 (6/16/2008)
208000 (6/16/2008)
208000 (6/16/2008)
208000 (6/16/2008)
208000 (6/16/2008)

190000 (12/2/2008)
190000 (12/2/2008)
190000 (12/2/2008)
190000 (12/2/2008)
190000 (12/2/2008)
190000 (12/2/2008)
190000 (12/2/2008)
190000 (12/2/2008)
190000 (12/2/2008)
190000 (12/2/2008)
190000 (12/2/2008)
190000 (12/2/2008)
190000 (12/2/2008)
190000 (12/2/2008)
190000 (12/2/2008)
190000 (12/2/2008)
190000 (12/2/2008)
190000 (12/2/2008)
190000 (12/2/2008)

139000 (6/1/2009)
139000 (6/1/2009)
139000 (6/1/2009)
139000 (6/1/2009)
139000 (6/1/2009)
139000 (6/1/2009)
139000 (6/1/2009)
139000 (6/1/2009)
139000 (6/1/2009)
139000 (6/1/2009)
139000 (6/1/2009)
139000 (6/1/2009)
139000 (6/1/2009)
139000 (6/1/2009)
139000 (6/1/2009)
139000 (6/1/2009)
139000 (6/1/2009)
139000 (6/1/2009)

130000 (12/2/2009)
130000 (12/2/2009)
130000 (12/2/2009)
130000 (12/2/2009)
130000 (12/2/2009)
130000 (12/2/2009)
130000 (12/2/2009)
130000 (12/2/2009)
130000 (12/2/2009)

(121000 - 208000)/(19 - 12)
(112000 - 208000)/(20 - 12)
(93000 - 208000)/(21 - 12)
(72000 - 208000)/(22 - 12)
(73000 - 208000)/(23 - 12)
(79000 - 208000)/(24 - 12)
(83000 - 208000)/(25 - 12)
(76000 - 208000)/(26 - 12)
(73000 - 208000)/(27 - 12)
(83000 - 208000)/(28 - 12)
(83000 - 208000)/(29 - 12)
(89000 - 208000)/(30 - 12)
(114000 - 208000)/(31 - 12)
(119000 - 208000)/(32 - 12)

(139000 - 190000)/(14 - 13)
(130000 - 190000)/(15 - 13)
(90000 - 190000)/(16 - 13)
(95000 - 190000)/(17 - 13)
(104000 - 190000)/(18 - 13)
(121000 - 190000)/(19 - 13)
(112000 - 190000)/(20 - 13)
(93000 - 190000)/(21 - 13)
(72000 - 190000)/(22 - 13)
(73000 - 190000)/(23 - 13)
(79000 - 190000)/(24 - 13)
(83000 - 190000)/(25 - 13)
(76000 - 190000)/(26 - 13)
(73000 - 190000)/(27 - 13)
(83000 - 190000)/(28 - 13)
(83000 - 190000)/(29 - 13)
(89000 - 190000)/(30 - 13)
(114000 - 190000)/(31 - 13)
(119000 - 190000)/(32 - 13)

(130000 - 139000)/(15 - 14)
(90000 - 139000)/(16 - 14)
(95000 - 139000)/(17 - 14)
(104000 - 139000)/(18 - 14)
(121000 - 139000)/(19 - 14)
(112000 - 139000)/(20 - 14)
(93000 - 139000)/(21 - 14)
(72000 - 139000)/(22 - 14)
(73000 - 139000)/(23 - 14)
(79000 - 139000)/(24 - 14)
(83000 - 139000)/(25 - 14)
(76000 - 139000)/(26 - 14)
(73000 - 139000)/(27 - 14)
(83000 - 139000)/(28 - 14)
(83000 - 139000)/(29 - 14)
(89000 - 139000)/(30 - 14)
(114000 - 139000)/(31 - 14)
(119000 - 139000)/(32 - 14)

(90000 - 130000)/(16 - 15)
(95000 - 130000)/(17 - 15)
(104000 - 130000)/(18 - 15)
(121000 - 130000)/(19 - 15)
(112000 - 130000)/(20 - 15)
(93000 - 130000)/(21 - 15)
(72000 - 130000)/(22 - 15)
(73000 - 130000)/(23 - 15)
(79000 - 130000)/(24 - 15)

-12428.6
-12000
-12777.8
-13600
-12272.7
-10750
-9615.38
-9428.57
-9000
-7812.5
-7352.94
-6611.11
-4947.37
-4450

-51000
-30000
-33333.3
-23750
-17200
-11500
-11142.9
-12125
-13111.1
-11700
-10090.9
-8916.67
-8769.23
-8357.14
-7133.33
-6687.5
-5941.18
-4222.22
-3736.84

-9000
-24500
-14666.7
-8750
-3600
-4500
-6571.43
-8375
-7333.33
-6000
-5090.91
-5250
-5076.92
-4000
-3733.33
-3125
-1470.59
-1111.11

-40000
-17500
-8666.67
-2250
-3600
-6166.67
-8285.71
-7125
-5666.67



83000 (12/2/2014)
76000 (6/1/2015)

73000 (12/7/2015)
83000 (6/6/2016)

83000 (12/5/2016)
89000 (6/20/2017)
114000 (12/4/2017)
119000 (6/4/2018)

95000 (12/6/2010)
104000 (6/21/2011)
121000 (12/13/2011)
112000 (6/4/2012)
93000 (12/11/2012)
72000 (6/3/2013)
73000 (12/3/2013)
79000 (6/2/2014)
83000 (12/2/2014)
76000 (6/1/2015)
73000 (12/7/2015)
83000 (6/6/2016)
83000 (12/5/2016)
89000 (6/20/2017)
114000 (12/4/2017)
119000 (6/4/2018)

104000 (6/21/2011)
121000 (12/13/2011)
112000 (6/4/2012)
93000 (12/11/2012)
72000 (6/3/2013)
73000 (12/3/2013)
79000 (6/2/2014)
83000 (12/2/2014)
76000 (6/1/2015)
73000 (12/7/2015)
83000 (6/6/2016)
83000 (12/5/2016)
89000 (6/20/2017)
114000 (12/4/2017)
119000 (6/4/2018)

121000 (12/13/2011)
112000 (6/4/2012)
93000 (12/11/2012)
72000 (6/3/2013)
73000 (12/3/2013)
79000 (6/2/2014)
83000 (12/2/2014)
76000 (6/1/2015)
73000 (12/7/2015)
83000 (6/6/2016)
83000 (12/5/2016)
89000 (6/20/2017)
114000 (12/4/2017)
119000 (6/4/2018)

112000 (6/4/2012)
93000 (12/11/2012)
72000 (6/3/2013)
73000 (12/3/2013)
79000 (6/2/2014)
83000 (12/2/2014)

Royalton Road LF

130000 (12/2/2009)
130000 (12/2/2009)
130000 (12/2/2009)
130000 (12/2/2009)
130000 (12/2/2009)
130000 (12/2/2009)
130000 (12/2/2009)
130000 (12/2/2009)

90000 (6/21/2010)
90000 (6/21/2010)
90000 (6/21/2010)
90000 (6/21/2010)
90000 (6/21/2010)
90000 (6/21/2010)
90000 (6/21/2010)
90000 (6/21/2010)
90000 (6/21/2010)
90000 (6/21/2010)
90000 (6/21/2010)
90000 (6/21/2010)
90000 (6/21/2010)
90000 (6/21/2010)
90000 (6/21/2010)
90000 (6/21/2010)

95000 (12/6/2010)
95000 (12/6/2010)
95000 (12/6/2010)
95000 (12/6/2010)
95000 (12/6/2010)
95000 (12/6/2010)
95000 (12/6/2010)
95000 (12/6/2010)
95000 (12/6/2010)
95000 (12/6/2010)
95000 (12/6/2010)
95000 (12/6/2010)
95000 (12/6/2010)
95000 (12/6/2010)
95000 (12/6/2010)

104000 (6/21/2011)
104000 (6/21/2011)
104000 (6/21/2011)
104000 (6/21/2011)
104000 (6/21/2011)
104000 (6/21/2011)
104000 (6/21/2011)
104000 (6/21/2011)
104000 (6/21/2011)
104000 (6/21/2011)
104000 (6/21/2011)
104000 (6/21/2011)
104000 (6/21/2011)
104000 (6/21/2011)

121000 (12/13/2011)
121000 (12/13/2011)
121000 (12/13/2011)
121000 (12/13/2011)
121000 (12/13/2011)
121000 (12/13/2011)
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(83000 - 130000)/(25 - 15)
(76000 - 130000)/(26 - 15)
(73000 - 130000)/(27 - 15)
(83000 - 130000)/(28 - 15)
(83000 - 130000)/(29 - 15)
(89000 - 130000)/(30 - 15)
(114000 - 130000)/(31 - 15)
(119000 - 130000)/(32 - 15)

(95000 - 90000)/(17 - 16)
(104000 - 90000)/(18 - 16)
(121000 - 90000)/(19 - 16)
(112000 - 90000)/(20 - 16)
(93000 - 90000)/(21 - 16)
(72000 - 90000)/(22 - 16)
(73000 - 90000)/(23 - 16)
(79000 - 90000)/(24 - 16)
(83000 - 90000)/(25 - 16)
(76000 - 90000)/(26 - 16)
(73000 - 90000)/(27 - 16)
(83000 - 90000)/(28 - 16)
(83000 - 90000)/(29 - 16)
(89000 - 90000)/(30 - 16)
(114000 - 90000)/(31 - 16)
(119000 - 90000)/(32 - 16)

(104000 - 95000)/(18 - 17)
(121000 - 95000)/(19 - 17)
(112000 - 95000)/(20 - 17)
(93000 - 95000)/(21 - 17)
(72000 - 95000)/(22 - 17)
(73000 - 95000)/(23 - 17)
(79000 - 95000)/(24 - 17)
(83000 - 95000)/(25 - 17)
(76000 - 95000)/(26 - 17)
(73000 - 95000)/(27 - 17)
(83000 - 95000)/(28 - 17)
(83000 - 95000)/(29 - 17)
(89000 - 95000)/(30 - 17)
(114000 - 95000)/(31 - 17)
(119000 - 95000)/(32 - 17)

(121000 - 104000)/(19 - 18)
(112000 - 104000)/(20 - 18)
(93000 - 104000)/(21 - 18)
(72000 - 104000)/(22 - 18)
(73000 - 104000)/(23 - 18)
(79000 - 104000)/(24 - 18)
(83000 - 104000)/(25 - 18)
(76000 - 104000)/(26 - 18)
(73000 - 104000)/(27 - 18)
(83000 - 104000)/(28 - 18)
(83000 - 104000)/(29 - 18)
(89000 - 104000)/(30 - 18)
(114000 - 104000)/(31 - 18)
(119000 - 104000)/(32 - 18)

(112000 - 121000)/(20 - 19)
(93000 - 121000)/(21 - 19)
(72000 - 121000)/(22 - 19)
(73000 - 121000)/(23 - 19)
(79000 - 121000)/(24 - 19)
(83000 - 121000)/(25 - 19)

-4700
-4909.09
-4750
-3615.38
-3357.14
-2733.33
-1000
-647.059

5000
7000
10333.3
5500
600
-3000
-2428.57
-1375
-177.778
-1400
-1545.45
-583.333
-538.462
-71.4286
1600
1812.5

9000
13000
5666.67
-500
-4600
-3666.67
-2285.71
-1500
-2111.11
-2200
-1090.91
-1000
-461.538
1357.14
1600

17000
4000
-3666.67
-8000
-6200
-4166.67
-3000
-3500
-3444.44
-2100
-1909.09
-1250
769.231
107143

-9000
-14000
-16333.3
-12000
-8400
-6333.33



76000 (6/1/2015)
73000 (12/7/2015)
83000 (6/6/2016)

83000 (12/5/2016)
89000 (6/20/2017)
114000 (12/4/2017)
119000 (6/4/2018)

93000 (12/11/2012)
72000 (6/3/2013)
73000 (12/3/2013)
79000 (6/2/2014)
83000 (12/2/2014)
76000 (6/1/2015)
73000 (12/7/2015)
83000 (6/6/2016)
83000 (12/5/2016)
89000 (6/20/2017)
114000 (12/4/2017)
119000 (6/4/2018)

72000 (6/3/2013)
73000 (12/3/2013)
79000 (6/2/2014)

83000 (12/2/2014)
76000 (6/1/2015)

73000 (12/7/2015)
83000 (6/6/2016)

83000 (12/5/2016)
89000 (6/20/2017)
114000 (12/4/2017)
119000 (6/4/2018)

73000 (12/3/2013)
79000 (6/2/2014)

83000 (12/2/2014)
76000 (6/1/2015)

73000 (12/7/2015)
83000 (6/6/2016)

83000 (12/5/2016)
89000 (6/20/2017)
114000 (12/4/2017)
119000 (6/4/2018)

79000 (6/2/2014)
83000 (12/2/2014)
76000 (6/1/2015)

73000 (12/7/2015)
83000 (6/6/2016)

83000 (12/5/2016)
89000 (6/20/2017)
114000 (12/4/2017)
119000 (6/4/2018)

83000 (12/2/2014)
76000 (6/1/2015)

73000 (12/7/2015)
83000 (6/6/2016)

83000 (12/5/2016)
89000 (6/20/2017)
114000 (12/4/2017)
119000 (6/4/2018)

Royalton Road LF

121000 (12/13/2011)
121000 (12/13/2011)
121000 (12/13/2011)
121000 (12/13/2011)
121000 (12/13/2011)
121000 (12/13/2011)
121000 (12/13/2011)

112000 (6/4/2012)
112000 (6/4/2012)
112000 (6/4/2012)
112000 (6/4/2012)
112000 (6/4/2012)
112000 (6/4/2012)
112000 (6/4/2012)
112000 (6/4/2012)
112000 (6/4/2012)
112000 (6/4/2012)
112000 (6/4/2012)
112000 (6/4/2012)

93000 (12/11/2012)
93000 (12/11/2012)
93000 (12/11/2012)
93000 (12/11/2012)
93000 (12/11/2012)
93000 (12/11/2012)
93000 (12/11/2012)
93000 (12/11/2012)
93000 (12/11/2012)
93000 (12/11/2012)
93000 (12/11/2012)

72000 (6/3/2013)
72000 (6/3/2013)
72000 (6/3/2013)
72000 (6/3/2013)
72000 (6/3/2013)
72000 (6/3/2013)
72000 (6/3/2013)
72000 (6/3/2013)
72000 (6/3/2013)
72000 (6/3/2013)

73000 (12/3/2013)
73000 (12/3/2013)
73000 (12/3/2013)
73000 (12/3/2013)
73000 (12/3/2013)
73000 (12/3/2013)
73000 (12/3/2013)
73000 (12/3/2013)
73000 (12/3/2013)

79000 (6/2/2014)
79000 (6/2/2014)
79000 (6/2/2014)
79000 (6/2/2014)
79000 (6/2/2014)
79000 (6/2/2014)
79000 (6/2/2014)
79000 (6/2/2014)
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(76000 - 121000)/(26 - 19)
(73000 - 121000)/(27 - 19)
(83000 - 121000)/(28 - 19)
(83000 - 121000)/(29 - 19)
(89000 - 121000)/(30 - 19)

(114000 - 121000)/(31 - 19)
(119000 - 121000)/(32 - 19)

(93000 - 112000)/(21 - 20)
(72000 - 112000)/(22 - 20)
(73000 - 112000)/(23 - 20)
(79000 - 112000)/(24 - 20)
(83000 - 112000)/(25 - 20)
(76000 - 112000)/(26 - 20)
(73000 - 112000)/(27 - 20)
(83000 - 112000)/(28 - 20)
(83000 - 112000)/(29 - 20)
(89000 - 112000)/(30 - 20)

(114000 - 112000)/(31 - 20)
(119000 - 112000)/(32 - 20)

(72000 - 93000)/(22 - 21)
(73000 - 93000)/(23 - 21)
(79000 - 93000)/(24 - 21)
(83000 - 93000)/(25 - 21)
(76000 - 93000)/(26 - 21)
(73000 - 93000)/(27 - 21)
(83000 - 93000)/(28 - 21)
(83000 - 93000)/(29 - 21)
(89000 - 93000)/(30 - 21)
(114000 - 93000)/(31 - 21)
(119000 - 93000)/(32 - 21)

(73000 - 72000)/(23 - 22)
(79000 - 72000)/(24 - 22)
(83000 - 72000)/(25 - 22)
(76000 - 72000)/(26 - 22)
(73000 - 72000)/(27 - 22)
(83000 - 72000)/(28 - 22)
(83000 - 72000)/(29 - 22)
(89000 - 72000)/(30 - 22)
(114000 - 72000)/(31 - 22)
(119000 - 72000)/(32 - 22)

(79000 - 73000)/(24 - 23)
(83000 - 73000)/(25 - 23)
(76000 - 73000)/(26 - 23)
(73000 - 73000)/(27 - 23)
(83000 - 73000)/(28 - 23)
(83000 - 73000)/(29 - 23)
(89000 - 73000)/(30 - 23)
(114000 - 73000)/(31 - 23)
(119000 - 73000)/(32 - 23)

(83000 - 79000)/(25 - 24)
(76000 - 79000)/(26 - 24)
(73000 - 79000)/(27 - 24)
(83000 - 79000)/(28 - 24)
(83000 - 79000)/(29 - 24)
(89000 - 79000)/(30 - 24)
(114000 - 79000)/(31 - 24)
(119000 - 79000)/(32 - 24)

-6428.57
-6000

-4222.22
-3800

-2909.09
-583.333
-153.846

-19000
-20000
-13000
-8250
-5800
-6000
-5571.43
-3625
-3222.22
-2300
181.818
583.333

-21000
-10000
-4666.67
-2500
-3400
-3333.33
-1428.57
-1250
-444 444
2100
2363.64

1000
3500
3666.67
1000
200
1833.33
157143
2125
4666.67
4700

6000
5000
1000

0

2000
1666.67
2285.71
5125
5111.11

4000
-1500
-2000
1000
800
1666.67
5000
5000






23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

-16166.7
-15285.7
-15000
-15000
-14666.7
-14000
-13600
-13142.9
-13111.1
-13000
-12777.8
-12636.4
-12428.6
-12272.7
-12125
-12000
-12000
-12000
-11800
-11700
-11500
-11500
-11400
-11250
-11142.9
-11000
-10750
-10500
-10375
-10153.8
-10090.9
-10000
-9615.38
-9583.33
-9428.57
-9142.86
-9000
-9000
-9000
-9000
-9000
-8916.67
-8769.23
-8769.23
-8750
-8666.67
-8625
-8545.45
-8400
-8375
-8357.14
-8285.71
-8250
-8142.86
-8000
-7812.5
-7714.29
-7529.41
-7500
-7444.44
-7352.94
-7333.33
-7333.33

Royalton Road LF
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86

87

88

89

90

91

92

93

94

95

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148

-7133.33
-7125
-7111.11
-7000
-6937.5
-6933.33
-6705.88
-6687.5
-6611.11
-6571.43
-6500
-6428.57
-6428.57
-6421.05
-6333.33
-6200
-6166.67
-6111.11
-6000
-6000
-6000
-5941.18
-5933.33
-5800
-5800
-5771.18
-5769.23
-5666.67
-5571.43
-5473.68
-5307.69
-5285.71
-5250
-5187.5
-5090.91
-5076.92
-5000
-5000
-4947.37
-4909.09
-4900
-4866.67
-4850
-4771.78
-4771.78
-4750
-4700
-4684.21
-4666.67
-4647.06
-4600
-4571.43
-4533.33
-4500
-4500
-4500
-4450
-4380.95
-4222.22
-4222.22
-4176.47
-4166.67
-4166.67

Royalton Road LF
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149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211

-4111.11
-4000
-4000
-3950
-3882.35
-3833.33
-3800
-3761.9
-3736.84
-3733.33
-3727.27
-3727.27
-3714.29
-3666.67
-3666.67
-3631.58
-3625
-3615.38
-3600
-3600
-3600
-3500
-3476.19
-3444.44
-3444.44
-3400
-3368.42
-3357.14
-3333.33
-3318.18
-3222.22
-3200
-3181.82
-3125
-3090.91
-3000
-3000
-3000
-3000
-2952.38
-2909.09
-2833.33
-2818.18
-2812.5
-2761.9
-2733.33
-2700
-2600
-2588.24
-2538.46
-2500
-2434.78
-2428.57
-2300
-2285.71
-2250
-2200
-2111.11
-2111.11
-2100
-2095.24
-2086.96
-2050

Royalton Road LF
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212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274

-2000
-2000
-2000
-1909.09
-1875
-1791.67
-1789.47
-1600
-1600
-1545.45
-1545.45
-1500
-1500
-1500
-1478.26
-1470.59
-1428.57
-1400
-1375
-1291.67
-1250
-1250
-1217.39
-1166.67
-1111.11
-1090.91
-1083.33
-1040
-1000
-1000
-1000
-941.176
-857.143
-833.333
-777.778
-681.818
-647.059
-611.111
-583.333
-583.333
-571.429
-538.462
-526.316
-500
-473.684
-461.538
-444 444
-434.783
-357.143
-318.182
-250
-217.391
-208.333
-200
-153.846
-120
-71.4286

coCco oo

Royalton Road LF
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275
276
2717
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337

0

40
76.9231
181.818
181.818
190476
192.308
200
227.273
230.769
291.667
307.692
3125
315.789
320

350
434.783
478.261
535714
555.556
583.333
583.333
583.333
588.235
600
619.048
625
653.846
680
724138
769.231
772127
800

800
851.852
923.077
950
952.381
958.333
1000
1000
1000
1000
1000
1000
1000
107143
1111.11
1148.15
1148.15
1153.85
1181.82
1200
1230.77
1250
1285.71
1285.71
1304.35
1357.14
1444 44
1466.67
1500
1500

Royalton Road LF
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338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400

Royalton Road LF

1533.33
157143
1600
1600
1600
1645.16
1666.67
1666.67
1687.5
1714.29
1812.5
1812.5
1827.59
1833.33
1846.15
2000
2071.43
2100
2103.45
2105.26
2117.65
2125
2200
2285.71
2315.79
2333.33
2357.14
2363.64
2533.33
2533.33
2642.86
2705.88
2750
2800
2944 44
3000
3187.5
3250
3277.18
34375
3500
3500
3666.67
4000
4000
4000
4200
427273
4428.57
4666.67
4700
5000
5000
5000
5000
5000
5000
5000
5000
5000
5111.11
5125
5142.86
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401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463

5166.67
533333
533333
5461.54
5500
5600
5600
5666.67
5666.67
5923.08
6000
6000
6636.36
7000
7166.67
7166.67
7500
7600
9000
9000
9200
9800
9875
10000
10000
10166.7
10250
10333.3
10333.3
10428.6
10500
10750
11000
11500
11666.7
11888.9
12000
12400
12454.5
12500
12600
127273
12750
12800
12833.3
13000
13000
132222
13428.6
13428.6
13500
14000
14300
14750
15000
15000
15166.7
15500
15500
15625
157718
16000
16333.3

Royalton Road LF
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39000 (6/3/2013)
53000 (12/3/2013)
45000 (6/2/2014)
61000 (12/2/2014)
61000 (6/1/2015)
75000 (12/7/2015)
65000 (6/6/2016)
76000 (12/5/2016)
73000 (6/20/2017)
80000 (12/4/2017)
76000 (6/4/2018)

9000 (5/10/2004)
8000 (12/6/2004)
14000 (5/23/2005)

21800 (11/14/2005)

24700 (5/22/2006)

26000 (11/13/2006)

24800 (6/25/2007)

26000 (12/17/2007)

19900 (6/16/2008)
19000 (12/2/2008)
16000 (6/1/2009)
35000 (12/2/2009)
24000 (6/21/2010)
44000 (12/6/2010)
37000 (6/21/2011)

43000 (12/13/2011)

38000 (6/4/2012)

45000 (12/11/2012)

39000 (6/3/2013)
53000 (12/3/2013)
45000 (6/2/2014)
61000 (12/2/2014)
61000 (6/1/2015)
75000 (12/7/2015)
65000 (6/6/2016)
76000 (12/5/2016)
73000 (6/20/2017)
80000 (12/4/2017)
76000 (6/4/2018)

8000 (12/6/2004)
14000 (5/23/2005)

21800 (11/14/2005)

24700 (5/22/2006)

26000 (11/13/2006)

24800 (6/25/2007)

26000 (12/17/2007)

19900 (6/16/2008)
19000 (12/2/2008)
16000 (6/1/2009)
35000 (12/2/2009)
24000 (6/21/2010)
44000 (12/6/2010)
37000 (6/21/2011)

43000 (12/13/2011)

38000 (6/4/2012)

45000 (12/11/2012)

39000 (6/3/2013)
53000 (12/3/2013)
45000 (6/2/2014)
61000 (12/2/2014)

Royalton Road LF

10000 (4/14/2003)
10000 (4/14/2003)
10000 (4/14/2003)
10000 (4/14/2003)
10000 (4/14/2003)
10000 (4/14/2003)
10000 (4/14/2003)
10000 (4/14/2003)
10000 (4/14/2003)
10000 (4/14/2003)
10000 (4/14/2003)

8000 (11/3/2003)
8000 (11/3/2003)
8000 (11/3/2003)
8000 (11/3/2003)
8000 (11/3/2003)
8000 (11/3/2003)
8000 (11/3/2003)
8000 (11/3/2003)
8000 (11/3/2003)
8000 (11/3/2003)
8000 (11/3/2003)
8000 (11/3/2003)
8000 (11/3/2003)
8000 (11/3/2003)
8000 (11/3/2003)
8000 (11/3/2003)
8000 (11/3/2003)
8000 (11/3/2003)
8000 (11/3/2003)
8000 (11/3/2003)
8000 (11/3/2003)
8000 (11/3/2003)
8000 (11/3/2003)
8000 (11/3/2003)
8000 (11/3/2003)
8000 (11/3/2003)
8000 (11/3/2003)
8000 (11/3/2003)
8000 (11/3/2003)

9000 (5/10/2004)
9000 (5/10/2004)
9000 (5/10/2004)
9000 (5/10/2004)
9000 (5/10/2004)
9000 (5/10/2004)
9000 (5/10/2004)
9000 (5/10/2004)
9000 (5/10/2004)
9000 (5/10/2004)
9000 (5/10/2004)
9000 (5/10/2004)
9000 (5/10/2004)
9000 (5/10/2004)
9000 (5/10/2004)
9000 (5/10/2004)
9000 (5/10/2004)
9000 (5/10/2004)
9000 (5/10/2004)
9000 (5/10/2004)
9000 (5/10/2004)
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(39000 - 10000)/(22 - 2)
(53000 - 10000)/(23 - 2)
(45000 - 10000)/(24 - 2)
(61000 - 10000)/(25 - 2)
(61000 - 10000)/(26 - 2)
(75000 - 10000)/(27 - 2)
(65000 - 10000)/(28 - 2)
(76000 - 10000)/(29 - 2)
(73000 - 10000)/(30 - 2)
(80000 - 10000)/(31 - 2)
(76000 - 10000)/(32 - 2)

(9000 - 8000)/(4 - 3)
(8000 - 8000)/(5 - 3)
(14000 - 8000)/(6 - 3)
(21800 - 8000)/(7 - 3)
(24700 - 8000)/(8 - 3)
(26000 - 8000)/(9 - 3)
(24800 - 8000)/(10 - 3)
(26000 - 8000)/(11 - 3)
(19900 - 8000)/(12 - 3)
(19000 - 8000)/(13 - 3)
(16000 - 8000)/(14 - 3)
(35000 - 8000)/(15 - 3)
(24000 - 8000)/(16 - 3)
(44000 - 8000)/(17 - 3)
(37000 - 8000)/(18 - 3)
(43000 - 8000)/(19 - 3)
(38000 - 8000)/(20 - 3)
(45000 - 8000)/(21 - 3)
(39000 - 8000)/(22 - 3)
(53000 - 8000)/(23 - 3)
(45000 - 8000)/(24 - 3)
(61000 - 8000)/(25 - 3)
(61000 - 8000)/(26 - 3)
(75000 - 8000)/(27 - 3)
(65000 - 8000)/(28 - 3)
(76000 - 8000)/(29 - 3)
(73000 - 8000)/(30 - 3)
(80000 - 8000)/(31 - 3)
(76000 - 8000)/(32 - 3)

(8000 - 9000)/(5 - 4)
(14000 - 9000)/(6 - 4)

(21800 - 9000)/(7 - 4)

(24700 - 9000)/(8 - 4)

(26000 - 9000)/(9 - 4)

(24800 - 9000)/(10 - 4)
(26000 - 9000)/(11 - 4)
(19900 - 9000)/(12 - 4)
(19000 - 9000)/(13 - 4)
(16000 - 9000)/(14 - 4)
(35000 - 9000)/(15 - 4)
(24000 - 9000)/(16 - 4)
(44000 - 9000)/(17 - 4)
(37000 - 9000)/(18 - 4)
(43000 - 9000)/(19 - 4)
(38000 - 9000)/(20 - 4)
(45000 - 9000)/(21 - 4)
(39000 - 9000)/(22 - 4)
(53000 - 9000)/(23 - 4)
(45000 - 9000)/(24 - 4)
(61000 - 9000)/(25 - 4)

1450
2047.62
1590.91
2217.39
2125
2600
2115.38
2444 44
2250
2413.79
2200

1000

0

2000
3450
3340
3000
2400
2250
1322.22
1100
727.273
2250
1230.77
257143
1933.33
21875
1764.71
2055.56
1631.58
2250
1761.9
2409.09
2304.35
2791.67
2280
2615.38
240741
257143
234483

-1000
2500
4266.67
3925
3400
2633.33
2428.57
1362.5
1111.11
700
2363.64
1250
2692.31
2000
2266.67
1812.5
2117.65
1666.67
2315.79
1800
2476.19



61000 (6/1/2015)
75000 (12/7/2015)
65000 (6/6/2016)
76000 (12/5/2016)
73000 (6/20/2017)
80000 (12/4/2017)
76000 (6/4/2018)

14000 (5/23/2005)
21800 (11/14/2005)
24700 (5/22/2006)
26000 (11/13/2006)
24800 (6/25/2007)
26000 (12/17/2007)
19900 (6/16/2008)
19000 (12/2/2008)
16000 (6/1/2009)

35000 (12/2/2009)
24000 (6/21/2010)
44000 (12/6/2010)
37000 (6/21/2011)
43000 (12/13/2011)
38000 (6/4/2012)

45000 (12/11/2012)
39000 (6/3/2013)

53000 (12/3/2013)
45000 (6/2/2014)

61000 (12/2/2014)
61000 (6/1/2015)

75000 (12/7/2015)
65000 (6/6/2016)

76000 (12/5/2016)
73000 (6/20/2017)
80000 (12/4/2017)
76000 (6/4/2018)

21800 (11/14/2005)
24700 (5/22/2006)
26000 (11/13/2006)
24800 (6/25/2007)
26000 (12/17/2007)
19900 (6/16/2008)
19000 (12/2/2008)
16000 (6/1/2009)

35000 (12/2/2009)
24000 (6/21/2010)
44000 (12/6/2010)
37000 (6/21/2011)
43000 (12/13/2011)
38000 (6/4/2012)

45000 (12/11/2012)
39000 (6/3/2013)

53000 (12/3/2013)
45000 (6/2/2014)

61000 (12/2/2014)
61000 (6/1/2015)

75000 (12/7/2015)
65000 (6/6/2016)

76000 (12/5/2016)
73000 (6/20/2017)
80000 (12/4/2017)
76000 (6/4/2018)

Royalton Road LF

9000 (5/10/2004)
9000 (5/10/2004)
9000 (5/10/2004)
9000 (5/10/2004)
9000 (5/10/2004)
9000 (5/10/2004)
9000 (5/10/2004)

8000 (12/6/2004)
8000 (12/6/2004)
8000 (12/6/2004)
8000 (12/6/2004)
8000 (12/6/2004)
8000 (12/6/2004)
8000 (12/6/2004)
8000 (12/6/2004)
8000 (12/6/2004)
8000 (12/6/2004)
8000 (12/6/2004)
8000 (12/6/2004)
8000 (12/6/2004)
8000 (12/6/2004)
8000 (12/6/2004)
8000 (12/6/2004)
8000 (12/6/2004)
8000 (12/6/2004)
8000 (12/6/2004)
8000 (12/6/2004)
8000 (12/6/2004)
8000 (12/6/2004)
8000 (12/6/2004)
8000 (12/6/2004)
8000 (12/6/2004)
8000 (12/6/2004)
8000 (12/6/2004)

14000 (5/23/2005)
14000 (5/23/2005)
14000 (5/23/2005)
14000 (5/23/2005)
14000 (5/23/2005)
14000 (5/23/2005)
14000 (5/23/2005)
14000 (5/23/2005)
14000 (5/23/2005)
14000 (5/23/2005)
14000 (5/23/2005)
14000 (5/23/2005)
14000 (5/23/2005)
14000 (5/23/2005)
14000 (5/23/2005)
14000 (5/23/2005)
14000 (5/23/2005)
14000 (5/23/2005)
14000 (5/23/2005)
14000 (5/23/2005)
14000 (5/23/2005)
14000 (5/23/2005)
14000 (5/23/2005)
14000 (5/23/2005)
14000 (5/23/2005)
14000 (5/23/2005)
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(61000 - 9000)/(26 - 4)
(75000 - 9000)/(27 - 4)
(65000 - 9000)/(28 - 4)
(76000 - 9000)/(29 - 4)
(73000 - 9000)/(30 - 4)
(80000 - 9000)/(31 - 4)
(76000 - 9000)/(32 - 4)

(14000 - 8000)/(6 - 5)
(21800 - 8000)/(7 - 5)

(24700 - 8000)/(8 - 5)

(26000 - 8000)/(9 - 5)

(24800 - 8000)/(10 - 5)
(26000 - 8000)/(11 - 5)
(19900 - 8000)/(12 - 5)
(19000 - 8000)/(13 - 5)
(16000 - 8000)/(14 - 5)
(35000 - 8000)/(15 - 5)
(24000 - 8000)/(16 - 5)
(44000 - 8000)/(17 - 5)
(37000 - 8000)/(18 - 5)
(43000 - 8000)/(19 - 5)
(38000 - 8000)/(20 - 5)
(45000 - 8000)/(21 - 5)
(39000 - 8000)/(22 - 5)
(53000 - 8000)/(23 - 5)
(45000 - 8000)/(24 - 5)
(61000 - 8000)/(25 - 5)
(61000 - 8000)/(26 - 5)
(75000 - 8000)/(27 - 5)
(65000 - 8000)/(28 - 5)
(76000 - 8000)/(29 - 5)
(73000 - 8000)/(30 - 5)
(80000 - 8000)/(31 - 5)
(76000 - 8000)/(32 - 5)

(21800 - 14000)/(7 - 6)
(24700 - 14000)/(8 - 6)

(26000 - 14000)/(9 - 6)

(24800 - 14000)/(10 - 6)
(26000 - 14000)/(11 - 6)
(19900 - 14000)/(12 - 6)
(19000 - 14000)/(13 - 6)
(16000 - 14000)/(14 - 6)
(35000 - 14000)/(15 - 6)
(24000 - 14000)/(16 - 6)
(44000 - 14000)/(17 - 6)
(37000 - 14000)/(18 - 6)
(43000 - 14000)/(19 - 6)
(38000 - 14000)/(20 - 6)
(45000 - 14000)/(21 - 6)
(39000 - 14000)/(22 - 6)
(53000 - 14000)/(23 - 6)
(45000 - 14000)/(24 - 6)
(61000 - 14000)/(25 - 6)
(61000 - 14000)/(26 - 6)
(75000 - 14000)/(27 - 6)
(65000 - 14000)/(28 - 6)
(76000 - 14000)/(29 - 6)
(73000 - 14000)/(30 - 6)
(80000 - 14000)/(31 - 6)
(76000 - 14000)/(32 - 6)

2363.64
2869.57
2333.33
2680

2461.54
2629.63
2392.86

6000
6900
5566.67
4500
3360
3000
1700
1375
888.889
2700
1454.55
3000
2230.77
2500
2000
2312.5
1823.53
2500
1947.37
2650
2523.81
304545
2478.26
2833.33
2600
2769.23
2518.52

7800
5350
4000
2700
2400
983.333
714.286
250
2333.33
1000
2727.27
1916.67
2230.77
1714.29
2066.67
1562.5
229412
172222
2473.68
2350
2904.76
2318.18
2695.65
2458.33
2640
2384.62



24700 (5/22/2006)
26000 (11/13/2006)
24800 (6/25/2007)
26000 (12/17/2007)
19900 (6/16/2008)
19000 (12/2/2008)
16000 (6/1/2009)

35000 (12/2/2009)
24000 (6/21/2010)
44000 (12/6/2010)
37000 (6/21/2011)
43000 (12/13/2011)
38000 (6/4/2012)

45000 (12/11/2012)
39000 (6/3/2013)

53000 (12/3/2013)
45000 (6/2/2014)

61000 (12/2/2014)
61000 (6/1/2015)

75000 (12/7/2015)
65000 (6/6/2016)

76000 (12/5/2016)
73000 (6/20/2017)
80000 (12/4/2017)
76000 (6/4/2018)

26000 (11/13/2006)
24800 (6/25/2007)
26000 (12/17/2007)
19900 (6/16/2008)
19000 (12/2/2008)
16000 (6/1/2009)

35000 (12/2/2009)
24000 (6/21/2010)
44000 (12/6/2010)
37000 (6/21/2011)
43000 (12/13/2011)
38000 (6/4/2012)

45000 (12/11/2012)
39000 (6/3/2013)

53000 (12/3/2013)
45000 (6/2/2014)

61000 (12/2/2014)
61000 (6/1/2015)

75000 (12/7/2015)
65000 (6/6/2016)

76000 (12/5/2016)
73000 (6/20/2017)
80000 (12/4/2017)
76000 (6/4/2018)

24800 (6/25/2007)
26000 (12/17/2007)
19900 (6/16/2008)
19000 (12/2/2008)
16000 (6/1/2009)

35000 (12/2/2009)
24000 (6/21/2010)
44000 (12/6/2010)
37000 (6/21/2011)
43000 (12/13/2011)
38000 (6/4/2012)

45000 (12/11/2012)

Royalton Road LF

21800 (11/14/2005)
21800 (11/14/2005)
21800 (11/14/2005)
21800 (11/14/2005)
21800 (11/14/2005)
21800 (11/14/2005)
21800 (11/14/2005)
21800 (11/14/2005)
21800 (11/14/2005)
21800 (11/14/2005)
21800 (11/14/2005)
21800 (11/14/2005)
21800 (11/14/2005)
21800 (11/14/2005)
21800 (11/14/2005)
21800 (11/14/2005)
21800 (11/14/2005)
21800 (11/14/2005)
21800 (11/14/2005)
21800 (11/14/2005)
21800 (11/14/2005)
21800 (11/14/2005)
21800 (11/14/2005)
21800 (11/14/2005)
21800 (11/14/2005)

24700 (5/22/2006)
24700 (5/22/2006)
24700 (5/22/2006)
24700 (5/22/2006)
24700 (5/22/2006)
24700 (5/22/2006)
24700 (5/22/2006)
24700 (5/22/2006)
24700 (5/22/2006)
24700 (5/22/2006)
24700 (5/22/2006)
24700 (5/22/2006)
24700 (5/22/2006)
24700 (5/22/2006)
24700 (5/22/2006)
24700 (5/22/2006)
24700 (5/22/2006)
24700 (5/22/2006)
24700 (5/22/2006)
24700 (5/22/2006)
24700 (5/22/2006)
24700 (5/22/2006)
24700 (5/22/2006)
24700 (5/22/2006)

26000 (11/13/2006)
26000 (11/13/2006)
26000 (11/13/2006)
26000 (11/13/2006)
26000 (11/13/2006)
26000 (11/13/2006)
26000 (11/13/2006)
26000 (11/13/2006)
26000 (11/13/2006)
26000 (11/13/2006)
26000 (11/13/2006)
26000 (11/13/2006)
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(24700 - 21800)/(8 - 7)
(26000 - 21800)/(9 - 7)

(24800 - 21800)/(10 - 7)
(26000 - 21800)/(11 - 7)
(19900 - 21800)/(12 - 7)
(19000 - 21800)/(13 - 7)
(16000 - 21800)/(14 - 7)
(35000 - 21800)/(15 - 7)
(24000 - 21800)/(16 - 7)
(44000 - 21800)/(17 - 7)
(37000 - 21800)/(18 - 7)
(43000 - 21800)/(19 - 7)
(38000 - 21800)/(20 - 7)
(45000 - 21800)/(21 - 7)
(39000 - 21800)/(22 - 7)
(53000 - 21800)/(23 - 7)
(45000 - 21800)/(24 - 7)
(61000 - 21800)/(25 - 7)
(61000 - 21800)/(26 - 7)
(75000 - 21800)/(27 - 7)
(65000 - 21800)/(28 - 7)
(76000 - 21800)/(29 - 7)
(73000 - 21800)/(30 - 7)
(80000 - 21800)/(31 - 7)
(76000 - 21800)/(32 - 7)

(26000 - 24700)/(9 - 8)
(24800 - 24700)/(10 - 8)
(26000 - 24700)/(11 - 8)
(19900 - 24700)/(12 - 8)
(19000 - 24700)/(13 - 8)
(16000 - 24700)/(14 - 8)
(35000 - 24700)/(15 - 8)
(24000 - 24700)/(16 - 8)
(44000 - 24700)/(17 - 8)
(37000 - 24700)/(18 - 8)
(43000 - 24700)/(19 - 8)
(38000 - 24700)/(20 - 8)
(45000 - 24700)/(21 - 8)
(39000 - 24700)/(22 - 8)
(53000 - 24700)/(23 - 8)
(45000 - 24700)/(24 - 8)
(61000 - 24700)/(25 - 8)
(61000 - 24700)/(26 - 8)
(75000 - 24700)/(27 - 8)
(65000 - 24700)/(28 - 8)
(76000 - 24700)/(29 - 8)
(73000 - 24700)/(30 - 8)
(80000 - 24700)/(31 - 8)
(76000 - 24700)/(32 - 8)

(24800 - 26000)/(10 - 9)
(26000 - 26000)/(11 - 9)
(19900 - 26000)/(12 - 9)
(19000 - 26000)/(13 - 9)
(16000 - 26000)/(14 - 9)
(35000 - 26000)/(15 - 9)
(24000 - 26000)/(16 - 9)
(44000 - 26000)/(17 - 9)
(37000 - 26000)/(18 - 9)
(43000 - 26000)/(19 - 9)
(38000 - 26000)/(20 - 9)
(45000 - 26000)/(21 - 9)

2900
2100
1000
1050
-380
-466.667
-828.571
1650
244.444
2220
1381.82
1766.67
1246.15
1657.14
1146.67
1950
1364.71
2177.78
2063.16
2660
2057.14
2463.64
2226.09
2425
2168

1300
50
433.333
-1200
-1140
-1450
147143
-87.5
2144 44
1230
1663.64
1108.33
1561.54
1021.43
1886.67
1268.75
2135.29
2016.67
2647.37
2015
2442 .86
219545
2404.35
21375

-1200

0
-2033.33
-1750
-2000
1500
-285.714
2250
1222.22
1700
1090.91
1583.33



39000 (6/3/2013)
53000 (12/3/2013)
45000 (6/2/2014)
61000 (12/2/2014)
61000 (6/1/2015)
75000 (12/7/2015)
65000 (6/6/2016)
76000 (12/5/2016)
73000 (6/20/2017)
80000 (12/4/2017)
76000 (6/4/2018)

26000 (12/17/2007)
19900 (6/16/2008)
19000 (12/2/2008)
16000 (6/1/2009)
35000 (12/2/2009)
24000 (6/21/2010)
44000 (12/6/2010)
37000 (6/21/2011)
43000 (12/13/2011)
38000 (6/4/2012)
45000 (12/11/2012)
39000 (6/3/2013)
53000 (12/3/2013)
45000 (6/2/2014)
61000 (12/2/2014)
61000 (6/1/2015)
75000 (12/7/2015)
65000 (6/6/2016)
76000 (12/5/2016)
73000 (6/20/2017)
80000 (12/4/2017)
76000 (6/4/2018)

19900 (6/16/2008)
19000 (12/2/2008)
16000 (6/1/2009)
35000 (12/2/2009)
24000 (6/21/2010)
44000 (12/6/2010)
37000 (6/21/2011)
43000 (12/13/2011)
38000 (6/4/2012)
45000 (12/11/2012)
39000 (6/3/2013)
53000 (12/3/2013)
45000 (6/2/2014)
61000 (12/2/2014)
61000 (6/1/2015)
75000 (12/7/2015)
65000 (6/6/2016)
76000 (12/5/2016)
73000 (6/20/2017)
80000 (12/4/2017)
76000 (6/4/2018)

19000 (12/2/2008)
16000 (6/1/2009)
35000 (12/2/2009)
24000 (6/21/2010)
44000 (12/6/2010)
37000 (6/21/2011)

Royalton Road LF

26000 (11/13/2006)
26000 (11/13/2006)
26000 (11/13/2006)
26000 (11/13/2006)
26000 (11/13/2006)
26000 (11/13/2006)
26000 (11/13/2006)
26000 (11/13/2006)
26000 (11/13/2006)
26000 (11/13/2006)
26000 (11/13/2006)

24800 (6/25/2007)
24800 (6/25/2007)
24800 (6/25/2007)
24800 (6/25/2007)
24800 (6/25/2007)
24800 (6/25/2007)
24800 (6/25/2007)
24800 (6/25/2007)
24800 (6/25/2007)
24800 (6/25/2007)
24800 (6/25/2007)
24800 (6/25/2007)
24800 (6/25/2007)
24800 (6/25/2007)
24800 (6/25/2007)
24800 (6/25/2007)
24800 (6/25/2007)
24800 (6/25/2007)
24800 (6/25/2007)
24800 (6/25/2007)
24800 (6/25/2007)
24800 (6/25/2007)

26000 (12/17/2007)
26000 (12/17/2007)
26000 (12/17/2007)
26000 (12/17/2007)
26000 (12/17/2007)
26000 (12/17/2007)
26000 (12/17/2007)
26000 (12/17/2007)
26000 (12/17/2007)
26000 (12/17/2007)
26000 (12/17/2007)
26000 (12/17/2007)
26000 (12/17/2007)
26000 (12/17/2007)
26000 (12/17/2007)
26000 (12/17/2007)
26000 (12/17/2007)
26000 (12/17/2007)
26000 (12/17/2007)
26000 (12/17/2007)
26000 (12/17/2007)

19900 (6/16/2008)
19900 (6/16/2008)
19900 (6/16/2008)
19900 (6/16/2008)
19900 (6/16/2008)
19900 (6/16/2008)
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(39000 - 26000)/(22 - 9)
(53000 - 26000)/(23 - 9)
(45000 - 26000)/(24 - 9)
(61000 - 26000)/(25 - 9)
(61000 - 26000)/(26 - 9)
(75000 - 26000)/(27 - 9)
(65000 - 26000)/(28 - 9)
(76000 - 26000)/(29 - 9)
(73000 - 26000)/(30 - 9)
(80000 - 26000)/(31 - 9)
(76000 - 26000)/(32 - 9)

(26000 - 24800)/(11 - 10)
(19900 - 24800)/(12 - 10)
(19000 - 24800)/(13 - 10)
(16000 - 24800)/(14 - 10)
(35000 - 24800)/(15 - 10)
(24000 - 24800)/(16 - 10)
(44000 - 24800)/(17 - 10)
(37000 - 24800)/(18 - 10)
(43000 - 24800)/(19 - 10)
(38000 - 24800)/(20 - 10)
(45000 - 24800)/(21 - 10)
(39000 - 24800)/(22 - 10)
(53000 - 24800)/(23 - 10)
(45000 - 24800)/(24 - 10)
(61000 - 24800)/(25 - 10)
(61000 - 24800)/(26 - 10)
(75000 - 24800)/(27 - 10)
(65000 - 24800)/(28 - 10)
(76000 - 24800)/(29 - 10)
(73000 - 24800)/(30 - 10)
(80000 - 24800)/(31 - 10)
(76000 - 24800)/(32 - 10)

(19900 - 26000)/(12 - 11)
(19000 - 26000)/(13 - 11)
(16000 - 26000)/(14 - 11)
(35000 - 26000)/(15 - 11)
(24000 - 26000)/(16 - 11)
(44000 - 26000)/(17 - 11)
(37000 - 26000)/(18 - 11)
(43000 - 26000)/(19 - 11)
(38000 - 26000)/(20 - 11)
(45000 - 26000)/(21 - 11)
(39000 - 26000)/(22 - 11)
(53000 - 26000)/(23 - 11)
(45000 - 26000)/(24 - 11)
(61000 - 26000)/(25 - 11)
(61000 - 26000)/(26 - 11)
(75000 - 26000)/(27 - 11)
(65000 - 26000)/(28 - 11)
(76000 - 26000)/(29 - 11)
(73000 - 26000)/(30 - 11)
(80000 - 26000)/(31 - 11)
(76000 - 26000)/(32 - 11)

(19000 - 19900)/(13 - 12)
(16000 - 19900)/(14 - 12)
(35000 - 19900)/(15 - 12)
(24000 - 19900)/(16 - 12)
(44000 - 19900)/(17 - 12)
(37000 - 19900)/(18 - 12)

1000
1928.57
1266.67
2187.5
2058.82
272222
2052.63
2500
2238.1
2454.55
217391

1200
-2450
-1933.33
-2200
2040
-133.333
2742.86
1525
2022.22
1320
1836.36
1183.33
2169.23
1442.86
2413.33
2262.5
2952.94
223333
2694.74
2410
2628.57
2327.27

-6100
-3500
-3333.33
2250
-400
3000
157143
2125
1333.33
1900
1181.82
2250
1461.54
2500
2333.33
3062.5
229412
2771.18
2473.68
2700
2380.95

-900
-1950
5033.33
1025
4820
2850



43000 (12/13/2011)
38000 (6/4/2012)
45000 (12/11/2012)
39000 (6/3/2013)
53000 (12/3/2013)
45000 (6/2/2014)
61000 (12/2/2014)
61000 (6/1/2015)
75000 (12/7/2015)
65000 (6/6/2016)
76000 (12/5/2016)
73000 (6/20/2017)
80000 (12/4/2017)
76000 (6/4/2018)

16000 (6/1/2009)
35000 (12/2/2009)
24000 (6/21/2010)
44000 (12/6/2010)
37000 (6/21/2011)
43000 (12/13/2011)
38000 (6/4/2012)
45000 (12/11/2012)
39000 (6/3/2013)
53000 (12/3/2013)
45000 (6/2/2014)
61000 (12/2/2014)
61000 (6/1/2015)
75000 (12/7/2015)
65000 (6/6/2016)
76000 (12/5/2016)
73000 (6/20/2017)
80000 (12/4/2017)
76000 (6/4/2018)

35000 (12/2/2009)
24000 (6/21/2010)
44000 (12/6/2010)
37000 (6/21/2011)
43000 (12/13/2011)
38000 (6/4/2012)
45000 (12/11/2012)
39000 (6/3/2013)
53000 (12/3/2013)
45000 (6/2/2014)
61000 (12/2/2014)
61000 (6/1/2015)
75000 (12/7/2015)
65000 (6/6/2016)
76000 (12/5/2016)
73000 (6/20/2017)
80000 (12/4/2017)
76000 (6/4/2018)

24000 (6/21/2010)
44000 (12/6/2010)
37000 (6/21/2011)
43000 (12/13/2011)
38000 (6/4/2012)
45000 (12/11/2012)
39000 (6/3/2013)
53000 (12/3/2013)
45000 (6/2/2014)

Royalton Road LF

19900 (6/16/2008)
19900 (6/16/2008)
19900 (6/16/2008)
19900 (6/16/2008)
19900 (6/16/2008)
19900 (6/16/2008)
19900 (6/16/2008)
19900 (6/16/2008)
19900 (6/16/2008)
19900 (6/16/2008)
19900 (6/16/2008)
19900 (6/16/2008)
19900 (6/16/2008)
19900 (6/16/2008)

19000 (12/2/2008)
19000 (12/2/2008)
19000 (12/2/2008)
19000 (12/2/2008)
19000 (12/2/2008)
19000 (12/2/2008)
19000 (12/2/2008)
19000 (12/2/2008)
19000 (12/2/2008)
19000 (12/2/2008)
19000 (12/2/2008)
19000 (12/2/2008)
19000 (12/2/2008)
19000 (12/2/2008)
19000 (12/2/2008)
19000 (12/2/2008)
19000 (12/2/2008)
19000 (12/2/2008)
19000 (12/2/2008)

16000 (6/1/2009)
16000 (6/1/2009)
16000 (6/1/2009)
16000 (6/1/2009)
16000 (6/1/2009)
16000 (6/1/2009)
16000 (6/1/2009)
16000 (6/1/2009)
16000 (6/1/2009)
16000 (6/1/2009)
16000 (6/1/2009)
16000 (6/1/2009)
16000 (6/1/2009)
16000 (6/1/2009)
16000 (6/1/2009)
16000 (6/1/2009)
16000 (6/1/2009)
16000 (6/1/2009)

35000 (12/2/2009)
35000 (12/2/2009)
35000 (12/2/2009)
35000 (12/2/2009)
35000 (12/2/2009)
35000 (12/2/2009)
35000 (12/2/2009)
35000 (12/2/2009)
35000 (12/2/2009)
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(43000 - 19900)/(19 - 12)
(38000 - 19900)/(20 - 12)
(45000 - 19900)/(21 - 12)
(39000 - 19900)/(22 - 12)
(53000 - 19900)/(23 - 12)
(45000 - 19900)/(24 - 12)
(61000 - 19900)/(25 - 12)
(61000 - 19900)/(26 - 12)
(75000 - 19900)/(27 - 12)
(65000 - 19900)/(28 - 12)
(76000 - 19900)/(29 - 12)
(73000 - 19900)/(30 - 12)
(80000 - 19900)/(31 - 12)
(76000 - 19900)/(32 - 12)

(16000 - 19000)/(14 - 13)
(35000 - 19000)/(15 - 13)
(24000 - 19000)/(16 - 13)
(44000 - 19000)/(17 - 13)
(37000 - 19000)/(18 - 13)
(43000 - 19000)/(19 - 13)
(38000 - 19000)/(20 - 13)
(45000 - 19000)/(21 - 13)
(39000 - 19000)/(22 - 13)
(53000 - 19000)/(23 - 13)
(45000 - 19000)/(24 - 13)
(61000 - 19000)/(25 - 13)
(61000 - 19000)/(26 - 13)
(75000 - 19000)/(27 - 13)
(65000 - 19000)/(28 - 13)
(76000 - 19000)/(29 - 13)
(73000 - 19000)/(30 - 13)
(80000 - 19000)/(31 - 13)
(76000 - 19000)/(32 - 13)

(35000 - 16000)/(15 - 14)
(24000 - 16000)/(16 - 14)
(44000 - 16000)/(17 - 14)
(37000 - 16000)/(18 - 14)
(43000 - 16000)/(19 - 14)
(38000 - 16000)/(20 - 14)
(45000 - 16000)/(21 - 14)
(39000 - 16000)/(22 - 14)
(53000 - 16000)/(23 - 14)
(45000 - 16000)/(24 - 14)
(61000 - 16000)/(25 - 14)
(61000 - 16000)/(26 - 14)
(75000 - 16000)/(27 - 14)
(65000 - 16000)/(28 - 14)
(76000 - 16000)/(29 - 14)
(73000 - 16000)/(30 - 14)
(80000 - 16000)/(31 - 14)
(76000 - 16000)/(32 - 14)

(24000 - 35000)/(16 - 15)
(44000 - 35000)/(17 - 15)
(37000 - 35000)/(18 - 15)
(43000 - 35000)/(19 - 15)
(38000 - 35000)/(20 - 15)
(45000 - 35000)/(21 - 15)
(39000 - 35000)/(22 - 15)
(53000 - 35000)/(23 - 15)
(45000 - 35000)/(24 - 15)

3300
2262.5
2788.89
1910
3009.09
2091.67
3161.54
2935.71
3673.33
2818.75
3300
2950
3163.16
2805

-3000
8000
1666.67
6250
3600
4000
2714.29
3250
222222
3400
2363.64
3500
3230.77
4000
3066.67
3562.5
317647
3388.89
3000

19000
4000
9333.33
5250
5400
3666.67
4142.86
2875
4111.11
2900
4090.91
3750
4538.46
3500
4000
3562.5
3764.71
333333

-11000
4500
666.667
2000
600
1666.67
571.429
2250
1111.11



61000 (12/2/2014)
61000 (6/1/2015)
75000 (12/7/2015)
65000 (6/6/2016)
76000 (12/5/2016)
73000 (6/20/2017)
80000 (12/4/2017)
76000 (6/4/2018)

44000 (12/6/2010)
37000 (6/21/2011)
43000 (12/13/2011)
38000 (6/4/2012)
45000 (12/11/2012)
39000 (6/3/2013)
53000 (12/3/2013)
45000 (6/2/2014)
61000 (12/2/2014)
61000 (6/1/2015)
75000 (12/7/2015)
65000 (6/6/2016)
76000 (12/5/2016)
73000 (6/20/2017)
80000 (12/4/2017)
76000 (6/4/2018)

37000 (6/21/2011)
43000 (12/13/2011)
38000 (6/4/2012)
45000 (12/11/2012)
39000 (6/3/2013)
53000 (12/3/2013)
45000 (6/2/2014)
61000 (12/2/2014)
61000 (6/1/2015)
75000 (12/7/2015)
65000 (6/6/2016)
76000 (12/5/2016)
73000 (6/20/2017)
80000 (12/4/2017)
76000 (6/4/2018)

43000 (12/13/2011)
38000 (6/4/2012)
45000 (12/11/2012)
39000 (6/3/2013)
53000 (12/3/2013)
45000 (6/2/2014)
61000 (12/2/2014)
61000 (6/1/2015)
75000 (12/7/2015)
65000 (6/6/2016)
76000 (12/5/2016)
73000 (6/20/2017)
80000 (12/4/2017)
76000 (6/4/2018)

38000 (6/4/2012)
45000 (12/11/2012)
39000 (6/3/2013)
53000 (12/3/2013)
45000 (6/2/2014)
61000 (12/2/2014)

Royalton Road LF

35000 (12/2/2009)
35000 (12/2/2009)
35000 (12/2/2009)
35000 (12/2/2009)
35000 (12/2/2009)
35000 (12/2/2009)
35000 (12/2/2009)
35000 (12/2/2009)

24000 (6/21/2010)
24000 (6/21/2010)
24000 (6/21/2010)
24000 (6/21/2010)
24000 (6/21/2010)
24000 (6/21/2010)
24000 (6/21/2010)
24000 (6/21/2010)
24000 (6/21/2010)
24000 (6/21/2010)
24000 (6/21/2010)
24000 (6/21/2010)
24000 (6/21/2010)
24000 (6/21/2010)
24000 (6/21/2010)
24000 (6/21/2010)

44000 (12/6/2010)
44000 (12/6/2010)
44000 (12/6/2010)
44000 (12/6/2010)
44000 (12/6/2010)
44000 (12/6/2010)
44000 (12/6/2010)
44000 (12/6/2010)
44000 (12/6/2010)
44000 (12/6/2010)
44000 (12/6/2010)
44000 (12/6/2010)
44000 (12/6/2010)
44000 (12/6/2010)
44000 (12/6/2010)

37000 (6/21/2011)
37000 (6/21/2011)
37000 (6/21/2011)
37000 (6/21/2011)
37000 (6/21/2011)
37000 (6/21/2011)
37000 (6/21/2011)
37000 (6/21/2011)
37000 (6/21/2011)
37000 (6/21/2011)
37000 (6/21/2011)
37000 (6/21/2011)
37000 (6/21/2011)
37000 (6/21/2011)

43000 (12/13/2011)
43000 (12/13/2011)
43000 (12/13/2011)
43000 (12/13/2011)
43000 (12/13/2011)
43000 (12/13/2011)
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(61000 - 35000)/(25 - 15)
(61000 - 35000)/(26 - 15)
(75000 - 35000)/(27 - 15)
(65000 - 35000)/(28 - 15)
(76000 - 35000)/(29 - 15)
(73000 - 35000)/(30 - 15)
(80000 - 35000)/(31 - 15)
(76000 - 35000)/(32 - 15)

(44000 - 24000)/(17 - 16)
(37000 - 24000)/(18 - 16)
(43000 - 24000)/(19 - 16)
(38000 - 24000)/(20 - 16)
(45000 - 24000)/(21 - 16)
(39000 - 24000)/(22 - 16)
(53000 - 24000)/(23 - 16)
(45000 - 24000)/(24 - 16)
(61000 - 24000)/(25 - 16)
(61000 - 24000)/(26 - 16)
(75000 - 24000)/(27 - 16)
(65000 - 24000)/(28 - 16)
(76000 - 24000)/(29 - 16)
(73000 - 24000)/(30 - 16)
(80000 - 24000)/(31 - 16)
(76000 - 24000)/(32 - 16)

(37000 - 44000)/(18 - 17)
(43000 - 44000)/(19 - 17)
(38000 - 44000)/(20 - 17)
(45000 - 44000)/(21 - 17)
(39000 - 44000)/(22 - 17)
(53000 - 44000)/(23 - 17)
(45000 - 44000)/(24 - 17)
(61000 - 44000)/(25 - 17)
(61000 - 44000)/(26 - 17)
(75000 - 44000)/(27 - 17)
(65000 - 44000)/(28 - 17)
(76000 - 44000)/(29 - 17)
(73000 - 44000)/(30 - 17)
(80000 - 44000)/(31 - 17)
(76000 - 44000)/(32 - 17)

(43000 - 37000)/(19 - 18)
(38000 - 37000)/(20 - 18)
(45000 - 37000)/(21 - 18)
(39000 - 37000)/(22 - 18)
(53000 - 37000)/(23 - 18)
(45000 - 37000)/(24 - 18)
(61000 - 37000)/(25 - 18)
(61000 - 37000)/(26 - 18)
(75000 - 37000)/(27 - 18)
(65000 - 37000)/(28 - 18)
(76000 - 37000)/(29 - 18)
(73000 - 37000)/(30 - 18)
(80000 - 37000)/(31 - 18)
(76000 - 37000)/(32 - 18)

(38000 - 43000)/(20 - 19)
(45000 - 43000)/(21 - 19)
(39000 - 43000)/(22 - 19)
(53000 - 43000)/(23 - 19)
(45000 - 43000)/(24 - 19)
(61000 - 43000)/(25 - 19)

2600
2363.64
333333
2307.69
2928.57
2533.33
2812.5
2411.76

20000
6500
6333.33
3500
4200
2500
4142.86
2625
4111.11
3700
4636.36
3416.67
4000
3500
373333
3250

-7000
-500
-2000
250
-1000
1500
142.857
2125
1888.89
3100
1909.09
2666.67
2230.77
257143
2133.33

6000
500
2666.67
500
3200
1333.33
3428.57
3000
422222
2800
354545
3000
3307.69
2785.71

-5000
1000
-1333.33
2500
400
3000



61000 (6/1/2015)
75000 (12/7/2015)
65000 (6/6/2016)
76000 (12/5/2016)
73000 (6/20/2017)
80000 (12/4/2017)
76000 (6/4/2018)

45000 (12/11/2012)
39000 (6/3/2013)
53000 (12/3/2013)
45000 (6/2/2014)
61000 (12/2/2014)
61000 (6/1/2015)
75000 (12/7/2015)
65000 (6/6/2016)
76000 (12/5/2016)
73000 (6/20/2017)
80000 (12/4/2017)
76000 (6/4/2018)

39000 (6/3/2013)
53000 (12/3/2013)
45000 (6/2/2014)
61000 (12/2/2014)
61000 (6/1/2015)
75000 (12/7/2015)
65000 (6/6/2016)
76000 (12/5/2016)
73000 (6/20/2017)
80000 (12/4/2017)
76000 (6/4/2018)

53000 (12/3/2013)
45000 (6/2/2014)
61000 (12/2/2014)
61000 (6/1/2015)
75000 (12/7/2015)
65000 (6/6/2016)
76000 (12/5/2016)
73000 (6/20/2017)
80000 (12/4/2017)
76000 (6/4/2018)

45000 (6/2/2014)
61000 (12/2/2014)
61000 (6/1/2015)
75000 (12/7/2015)
65000 (6/6/2016)
76000 (12/5/2016)
73000 (6/20/2017)
80000 (12/4/2017)
76000 (6/4/2018)

61000 (12/2/2014)
61000 (6/1/2015)
75000 (12/7/2015)
65000 (6/6/2016)
76000 (12/5/2016)
73000 (6/20/2017)
80000 (12/4/2017)
76000 (6/4/2018)

Royalton Road LF

43000 (12/13/2011)
43000 (12/13/2011)
43000 (12/13/2011)
43000 (12/13/2011)
43000 (12/13/2011)
43000 (12/13/2011)
43000 (12/13/2011)

38000 (6/4/2012)
38000 (6/4/2012)
38000 (6/4/2012)
38000 (6/4/2012)
38000 (6/4/2012)
38000 (6/4/2012)
38000 (6/4/2012)
38000 (6/4/2012)
38000 (6/4/2012)
38000 (6/4/2012)
38000 (6/4/2012)
38000 (6/4/2012)

45000 (12/11/2012)
45000 (12/11/2012)
45000 (12/11/2012)
45000 (12/11/2012)
45000 (12/11/2012)
45000 (12/11/2012)
45000 (12/11/2012)
45000 (12/11/2012)
45000 (12/11/2012)
45000 (12/11/2012)
45000 (12/11/2012)

39000 (6/3/2013)
39000 (6/3/2013)
39000 (6/3/2013)
39000 (6/3/2013)
39000 (6/3/2013)
39000 (6/3/2013)
39000 (6/3/2013)
39000 (6/3/2013)
39000 (6/3/2013)
39000 (6/3/2013)

53000 (12/3/2013)
53000 (12/3/2013)
53000 (12/3/2013)
53000 (12/3/2013)
53000 (12/3/2013)
53000 (12/3/2013)
53000 (12/3/2013)
53000 (12/3/2013)
53000 (12/3/2013)

45000 (6/2/2014)
45000 (6/2/2014)
45000 (6/2/2014)
45000 (6/2/2014)
45000 (6/2/2014)
45000 (6/2/2014)
45000 (6/2/2014)
45000 (6/2/2014)
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(61000 - 43000)/(26 - 19)
(75000 - 43000)/(27 - 19)
(65000 - 43000)/(28 - 19)
(76000 - 43000)/(29 - 19)
(73000 - 43000)/(30 - 19)
(80000 - 43000)/(31 - 19)
(76000 - 43000)/(32 - 19)

(45000 - 38000)/(21 - 20)
(39000 - 38000)/(22 - 20)
(53000 - 38000)/(23 - 20)
(45000 - 38000)/(24 - 20)
(61000 - 38000)/(25 - 20)
(61000 - 38000)/(26 - 20)
(75000 - 38000)/(27 - 20)
(65000 - 38000)/(28 - 20)
(76000 - 38000)/(29 - 20)
(73000 - 38000)/(30 - 20)
(80000 - 38000)/(31 - 20)
(76000 - 38000)/(32 - 20)

(39000 - 45000)/(22 - 21)
(53000 - 45000)/(23 - 21)
(45000 - 45000)/(24 - 21)
(61000 - 45000)/(25 - 21)
(61000 - 45000)/(26 - 21)
(75000 - 45000)/(27 - 21)
(65000 - 45000)/(28 - 21)
(76000 - 45000)/(29 - 21)
(73000 - 45000)/(30 - 21)
(80000 - 45000)/(31 - 21)
(76000 - 45000)/(32 - 21)

(53000 - 39000)/(23 - 22)
(45000 - 39000)/(24 - 22)
(61000 - 39000)/(25 - 22)
(61000 - 39000)/(26 - 22)
(75000 - 39000)/(27 - 22)
(65000 - 39000)/(28 - 22)
(76000 - 39000)/(29 - 22)
(73000 - 39000)/(30 - 22)
(80000 - 39000)/(31 - 22)
(76000 - 39000)/(32 - 22)

(45000 - 53000)/(24 - 23)
(61000 - 53000)/(25 - 23)
(61000 - 53000)/(26 - 23)
(75000 - 53000)/(27 - 23)
(65000 - 53000)/(28 - 23)
(76000 - 53000)/(29 - 23)
(73000 - 53000)/(30 - 23)
(80000 - 53000)/(31 - 23)
(76000 - 53000)/(32 - 23)

(61000 - 45000)/(25 - 24)
(61000 - 45000)/(26 - 24)
(75000 - 45000)/(27 - 24)
(65000 - 45000)/(28 - 24)
(76000 - 45000)/(29 - 24)
(73000 - 45000)/(30 - 24)
(80000 - 45000)/(31 - 24)
(76000 - 45000)/(32 - 24)

257143
4000

2444 .44
3300

2727.27
3083.33
253846

7000
500
5000
1750
4600
3833.33
5285.71
3375
422222
3500
3818.18
3166.67

-6000
4000

0

4000
3200
5000
2857.14
3875
3111.11
3500
2818.18

14000
3000
733333
5500
7200
433333
5285.71
4250
4555.56
3700

-8000
4000
2666.67
5500
2400
3833.33
2857.14
3375
2555.56

16000
8000
10000
5000
6200
4666.67
5000
3875






23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

-1333.33
-1200
-1200
-1140
-1000
-1000
-900
-828.571
-666.667
-666.667
-500
-500
-466.667
-400
-380
-285.714
-133.333

200
244444
250

250
333.333
400
433.333
500

500

500

500

500
571.429
600
615.385
666.667
700
714.286
727273
818.182
888.889
916.667
983.333
990
1000
1000
1000
1000
1000
1000
1000
1021.43
1025
1050
1066.67
1081.82
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86

87

88

89

90

91

92

93

94

95

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148

1090.91
1100
1108.33
1111.11
1111.11
1146.67
1181.82
1183.33
1200
1200
1222.22
1230
1230.77
1246.15
1250
1250
1266.67
1268.75
1300
1320
1322.22
1333.33
1333.33
1333.33
1362.5
1364.71
1375
1381.82
1442.86
1450
1454.55
1461.54
147143
1476.19
1500
1500
1500
1525
1555.56
1561.54
1562.5
157143
1578.95
1583.33
1590.91
1608.7
1631.58
1650
1657.14
1663.64
1666.67
1666.67
1666.67
1687.5
1700
1700
1705.88
1714.29
172222
1750
1761.9
1764.71
1766.67
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149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211

1777.78
1800
1800
1812.5
1823.53
1836.36
1842.11
1850
1850
1866.67
1886.67
1888.89
1900
1909.09
1910
1916.67
1923.08
1928.57
1928.57
1933.33
1941.18
1944.44
1947.37
1950
2000
2000
2000
2000
2000
2000
2000
2015
2016.67
2022.22
2040
2045.45
2047.62
2052.63
2055.56
2057.14
2058.82
2063.16
2066.67
2091.67
2100
2111.11
2115.38
2117.65
2120
2125
2125
2125
2133.33
2135.29
21375
2142.86
2144 44
2168
2169.23
217391
2177.78
2187.5
2187.5
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212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274

2193.55
219545
2200
2208.33
2217.39
2220
222222
2226.09
2230.77
2230.77
2230.77
223333
2238.1
2241.38
2250
2250
2250
2250
2250
2250
2250
2250
2250
2250
2262.5
2262.5
2266.67
2266.67
2280
2285.71
229412
229412
2300
2304.35
2307.69
23125
2315.79
2318.18
2327.27
2333.33
2333.33
2333.33
234483
2350
2360
2363.64
2363.64
2363.64
2363.64
2380.95
2384.62
2385.71
2392.86
2400
2400
2400
2400
2400
2404.35
240741
2409.09
2410
2411.76
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275
276
2717
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337

2413.33
2413.79
2425
2428.57
2428.57
2442 .86
2444 .44
2444 .44
2450
2454.55
2458.33
2461.54
2463.64
2473.68
2473.68
2476.19
2478.26
2500
2500
2500
2500
2500
2500
2500
2500
2518.52
2523.81
2533.33
2538.46
2555.56
257143
257143
257143
257143
2576.92
2600
2600
2600
2615.38
2625
2628.57
2629.63
2633.33
2640
2647.37
2650
2660
2666.67
2666.67
2666.67
2680
2692.31
2694.74
2695.65
2700
2700
2700
2714.29
272222
2727.27
2727.27
2742.86
2750
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338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400

2769.23
2771.18
2785.71
2788.89
2791.67
2800
2805
2812.5
2818.18
2818.75
2833.33
2850
2857.14
2857.14
2869.57
2875
2900
2900
2904.76
2928.57
2935.71
2950
2952.94
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3009.09
304545
3062.5
3066.67
3083.33
3100
3111.11
3161.54
3163.16
3166.67
3166.67
317647
3200
3200
3230.77
3250
3250
3300
3300
3300
3307.69
333333
333333
3340
3360
3375
3375
3388.89
3400
3400
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401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463

3416.67
3428.57
3450
3500
3500
3500
3500
3500
3500
354545
3562.5
3562.5
3600
3666.67
3673.33
3700
3700
373333
3750
3750
3764.71
3800
3818.18
3833.33
3833.33
3875
3875
3925
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4090.91
4111.11
4111.11
4142.86
4142.86
4200
422222
422222
4250
4266.67
433333
4500
4500
4538.46
4555.56
4600
4636.36
4666.67
4820
5000
5000
5000
5000
5000
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39
40
41
42
43
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11
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29
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33
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5800 (12/13/2011)
5800 (6/4/2012)
5800 (12/11/2012)
5800 (6/3/2013)
5900 (12/3/2013)
6100 (6/2/2014)
5200 (12/2/2014)
5800 (6/1/2015)
6000 (12/7/2015)
6400 (6/6/2016)
5800 (12/5/2016)
5700 (6/20/2017)
5800 (12/4/2017)
5000 (6/4/2018)

5800 (6/4/2012)
5800 (12/11/2012)
5800 (6/3/2013)
5900 (12/3/2013)
6100 (6/2/2014)
5200 (12/2/2014)
5800 (6/1/2015)
6000 (12/7/2015)
6400 (6/6/2016)
5800 (12/5/2016)
5700 (6/20/2017)
5800 (12/4/2017)
5000 (6/4/2018)

5800 (12/11/2012)
5800 (6/3/2013)
5900 (12/3/2013)
6100 (6/2/2014)
5200 (12/2/2014)
5800 (6/1/2015)
6000 (12/7/2015)
6400 (6/6/2016)
5800 (12/5/2016)
5700 (6/20/2017)
5800 (12/4/2017)
5000 (6/4/2018)

5800 (6/3/2013)
5900 (12/3/2013)
6100 (6/2/2014)
5200 (12/2/2014)
5800 (6/1/2015)
6000 (12/7/2015)
6400 (6/6/2016)
5800 (12/5/2016)
5700 (6/20/2017)
5800 (12/4/2017)
5000 (6/4/2018)

5900 (12/3/2013)
6100 (6/2/2014)
5200 (12/2/2014)
5800 (6/1/2015)
6000 (12/7/2015)
6400 (6/6/2016)
5800 (12/5/2016)
5700 (6/20/2017)
5800 (12/4/2017)

Royalton Road LF

6500 (6/21/2011)
6500 (6/21/2011)
6500 (6/21/2011)
6500 (6/21/2011)
6500 (6/21/2011)
6500 (6/21/2011)
6500 (6/21/2011)
6500 (6/21/2011)
6500 (6/21/2011)
6500 (6/21/2011)
6500 (6/21/2011)
6500 (6/21/2011)
6500 (6/21/2011)
6500 (6/21/2011)

5800 (12/13/2011)
5800 (12/13/2011)
5800 (12/13/2011)
5800 (12/13/2011)
5800 (12/13/2011)
5800 (12/13/2011)
5800 (12/13/2011)
5800 (12/13/2011)
5800 (12/13/2011)
5800 (12/13/2011)
5800 (12/13/2011)
5800 (12/13/2011)
5800 (12/13/2011)

5800 (6/4/2012)
5800 (6/4/2012)
5800 (6/4/2012)
5800 (6/4/2012)
5800 (6/4/2012)
5800 (6/4/2012)
5800 (6/4/2012)
5800 (6/4/2012)
5800 (6/4/2012)
5800 (6/4/2012)
5800 (6/4/2012)
5800 (6/4/2012)

5800 (12/11/2012)
5800 (12/11/2012)
5800 (12/11/2012)
5800 (12/11/2012)
5800 (12/11/2012)
5800 (12/11/2012)
5800 (12/11/2012)
5800 (12/11/2012)
5800 (12/11/2012)
5800 (12/11/2012)
5800 (12/11/2012)

5800 (6/3/2013)
5800 (6/3/2013)
5800 (6/3/2013)
5800 (6/3/2013)
5800 (6/3/2013)
5800 (6/3/2013)
5800 (6/3/2013)
5800 (6/3/2013)
5800 (6/3/2013)
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(5800 - 6500)/(5 - 4)
(5800 - 6500)/(6 - 4)

(5800 - 6500)/(7 - 4)

(5800 - 6500)/(8 - 4)

(5900 - 6500)/(9 - 4)

(6100 - 6500)/(10 - 4)
(5200 - 6500)/(11 - 4)
(5800 - 6500)/(12 - 4)
(6000 - 6500)/(13 - 4)
(6400 - 6500)/(14 - 4)
(5800 - 6500)/(15 - 4)
(5700 - 6500)/(16 - 4)
(5800 - 6500)/(17 - 4)
(5000 - 6500)/(18 - 4)

(5800 - 5800)/(6 - 5)
(5800 - 5800)/(7 - 5)

(5800 - 5800)/(8 - 5)

(5900 - 5800)/(9 - 5)

(6100 - 5800)/(10 - 5)
(5200 - 5800)/(11 - 5)
(5800 - 5800)/(12 - 5)
(6000 - 5800)/(13 - 5)
(6400 - 5800)/(14 - 5)
(5800 - 5800)/(15 - 5)
(5700 - 5800)/(16 - 5)
(5800 - 5800)/(17 - 5)
(5000 - 5800)/(18 - 5)

(5800 - 5800)/(7 - 6)
(5800 - 5800)/(8 - 6)

(5900 - 5800)/(9 - 6)

(6100 - 5800)/(10 - 6)
(5200 - 5800)/(11 - 6)
(5800 - 5800)/(12 - 6)
(6000 - 5800)/(13 - 6)
(6400 - 5800)/(14 - 6)
(5800 - 5800)/(15 - 6)
(5700 - 5800)/(16 - 6)
(5800 - 5800)/(17 - 6)
(5000 - 5800)/(18 - 6)

(5800 - 5800)/(8 - 7)
(5900 - 5800)/(9 - 7)

(6100 - 5800)/(10 - 7)
(5200 - 5800)/(11 - 7)
(5800 - 5800)/(12 - 7)
(6000 - 5800)/(13 - 7)
(6400 - 5800)/(14 - 7)
(5800 - 5800)/(15 - 7)
(5700 - 5800)/(16 - 7)
(5800 - 5800)/(17 - 7)
(5000 - 5800)/(18 - 7)

(5900 - 5800)/(9 - 8)
(6100 - 5800)/(10 - 8)
(5200 - 5800)/(11 - 8)
(5800 - 5800)/(12 - 8)
(6000 - 5800)/(13 - 8)
(6400 - 5800)/(14 - 8)
(5800 - 5800)/(15 - 8)
(5700 - 5800)/(16 - 8)
(5800 - 5800)/(17 - 8)

-700
-350
-233.333
-175
-120
-66.6667
-185.714
-87.5
-55.5556
-10
-63.6364
-66.6667
-53.8462
-107.143

66.6667
0
-9.09091
0
-61.5385

0

0
33.3333
75

-120

0
28.5714
75

0

-10

0
-66.6667

0

50

100
-150

0
33.3333
85.7143
0
-11.1111
0
-72.7273

100
150
-200
0

40
100
0
-12.5
0






OO~ N W

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

-800
-700
-600
-550
-400
-366.667
-350
-350
-350
-350
-350
-275
-266.667
-233.333
-220
-212.5
-200
-200
-200
-185.714
-175
-166.667
-150
-150
-137.5
-133.333
-126.667
-122.222
-120
-120
-114.286
-107.143
-100
-100
-100
-100
-100
-92.3077
-91.6667
-90

-87.5
-80
-78.5714
-72.7273
-66.6667
-66.6667
-66.6667
-66.6667
-66.6667
-63.6364
-61.5385
-60
-55.5556
-53.8462
-50

-50
-45.4545
-42.8571
-33.3333
-33.3333
-28.5714
-28.5714
-25
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65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

-16.6667
-12.5
-12.5
-11.1111
-10

-10
-9.09091
-7.14286
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0
14.2857
17.6471
18.1818
25

25

25
28.5714
33.3333
33.3333
37.5

40

50

50

50

60
66.6667
66.6667
68.75
75

75

75
78.5714
85.7143
100

100

100

100

Royalton Road LF

Page 5












9100 (12/13/2011)
9400 (6/4/2012)
8800 (12/11/2012)
9200 (6/3/2013)
9200 (12/3/2013)
8100 (6/2/2014)
8400 (12/2/2014)
6800 (6/1/2015)
8000 (12/7/2015)
7900 (6/6/2016)
7400 (12/5/2016)
7800 (6/20/2017)
7100 (12/4/2017)
8300 (6/4/2018)

9400 (6/4/2012)
8800 (12/11/2012)
9200 (6/3/2013)
9200 (12/3/2013)
8100 (6/2/2014)
8400 (12/2/2014)
6800 (6/1/2015)
8000 (12/7/2015)
7900 (6/6/2016)
7400 (12/5/2016)
7800 (6/20/2017)
7100 (12/4/2017)
8300 (6/4/2018)

8800 (12/11/2012)
9200 (6/3/2013)
9200 (12/3/2013)
8100 (6/2/2014)
8400 (12/2/2014)
6800 (6/1/2015)
8000 (12/7/2015)
7900 (6/6/2016)
7400 (12/5/2016)
7800 (6/20/2017)
7100 (12/4/2017)
8300 (6/4/2018)

9200 (6/3/2013)
9200 (12/3/2013)
8100 (6/2/2014)
8400 (12/2/2014)
6800 (6/1/2015)
8000 (12/7/2015)
7900 (6/6/2016)
7400 (12/5/2016)
7800 (6/20/2017)
7100 (12/4/2017)
8300 (6/4/2018)

9200 (12/3/2013)
8100 (6/2/2014)
8400 (12/2/2014)
6800 (6/1/2015)
8000 (12/7/2015)
7900 (6/6/2016)
7400 (12/5/2016)
7800 (6/20/2017)
7100 (12/4/2017)
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9800 (6/21/2011)
9800 (6/21/2011)
9800 (6/21/2011)
9800 (6/21/2011)
9800 (6/21/2011)
9800 (6/21/2011)
9800 (6/21/2011)
9800 (6/21/2011)
9800 (6/21/2011)
9800 (6/21/2011)
9800 (6/21/2011)
9800 (6/21/2011)
9800 (6/21/2011)
9800 (6/21/2011)

9100 (12/13/2011)
9100 (12/13/2011)
9100 (12/13/2011)
9100 (12/13/2011)
9100 (12/13/2011)
9100 (12/13/2011)
9100 (12/13/2011)
9100 (12/13/2011)
9100 (12/13/2011)
9100 (12/13/2011)
9100 (12/13/2011)
9100 (12/13/2011)
9100 (12/13/2011)

9400 (6/4/2012)
9400 (6/4/2012)
9400 (6/4/2012)
9400 (6/4/2012)
9400 (6/4/2012)
9400 (6/4/2012)
9400 (6/4/2012)
9400 (6/4/2012)
9400 (6/4/2012)
9400 (6/4/2012)
9400 (6/4/2012)
9400 (6/4/2012)

8800 (12/11/2012)
8800 (12/11/2012)
8800 (12/11/2012)
8800 (12/11/2012)
8800 (12/11/2012)
8800 (12/11/2012)
8800 (12/11/2012)
8800 (12/11/2012)
8800 (12/11/2012)
8800 (12/11/2012)
8800 (12/11/2012)

9200 (6/3/2013)
9200 (6/3/2013)
9200 (6/3/2013)
9200 (6/3/2013)
9200 (6/3/2013)
9200 (6/3/2013)
9200 (6/3/2013)
9200 (6/3/2013)
9200 (6/3/2013)
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(9100 - 9800)/(5 - 4)
(9400 - 9800)/(6 - 4)

(8800 - 9800)/(7 - 4)

(9200 - 9800)/(8 - 4)

(9200 - 9800)/(9 - 4)

(8100 - 9800)/(10 - 4)
(8400 - 9800)/(11 - 4)
(6800 - 9800)/(12 - 4)
(8000 - 9800)/(13 - 4)
(7900 - 9800)/(14 - 4)
(7400 - 9800)/(15 - 4)
(7800 - 9800)/(16 - 4)
(7100 - 9800)/(17 - 4)
(8300 - 9800)/(18 - 4)

(9400 - 9100)/(6 - 5)
(8800 - 9100)/(7 - 5)

(9200 - 9100)/(8 - 5)

(9200 - 9100)/(9 - 5)

(8100 - 9100)/(10 - 5)
(8400 - 9100)/(11 - 5)
(6800 - 9100)/(12 - 5)
(8000 - 9100)/(13 - 5)
(7900 - 9100)/(14 - 5)
(7400 - 9100)/(15 - 5)
(7800 - 9100)/(16 - 5)
(7100 - 9100)/(17 - 5)
(8300 - 9100)/(18 - 5)

(8800 - 9400)/(7 - 6)
(9200 - 9400)/(8 - 6)

(9200 - 9400)/(9 - 6)

(8100 - 9400)/(10 - 6)
(8400 - 9400)/(11 - 6)
(6800 - 9400)/(12 - 6)
(8000 - 9400)/(13 - 6)
(7900 - 9400)/(14 - 6)
(7400 - 9400)/(15 - 6)
(7800 - 9400)/(16 - 6)
(7100 - 9400)/(17 - 6)
(8300 - 9400)/(18 - 6)

(9200 - 8800)/(8 - 7)
(9200 - 8800)/(9 - 7)

(8100 - 8800)/(10 - 7)
(8400 - 8800)/(11 - 7)
(6800 - 8800)/(12 - 7)
(8000 - 8800)/(13 - 7)
(7900 - 8800)/(14 - 7)
(7400 - 8800)/(15 - 7)
(7800 - 8800)/(16 - 7)
(7100 - 8800)/(17 - 7)
(8300 - 8800)/(18 - 7)

(9200 - 9200)/(9 - 8)
(8100 - 9200)/(10 - 8)
(8400 - 9200)/(11 - 8)
(6800 - 9200)/(12 - 8)
(8000 - 9200)/(13 - 8)
(7900 - 9200)/(14 - 8)
(7400 - 9200)/(15 - 8)
(7800 - 9200)/(16 - 8)
(7100 - 9200)/(17 - 8)

-700
-200
-333.333
-150
-120
-283.333
-200
-375
-200
-190
-218.182
-166.667
-207.692
-107.143

300

-150
33.3333
25

-200
-116.667
-328.571
-137.5
-133.333
-170
-118.182
-166.667
-61.5385

-600
-100
-66.6667
-325
-200
-433.333
-200
-187.5
-222.222
-160
-209.091
-91.6667

400

200
-233.333
-100
-400
-133.333
-128.571
-175
-111.111
-170
-45.4545

0

-550
-266.667
-600
-240
-216.667
-257.143
-175
-233.333






OO~ N W

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

-1600
-1100
-1050
-800
-700
-700
-650
-600
-600
-550
-500
-433.333
-400
-400
-375
-333.333
-328.571
-325
-300
-300
-300
-283.333
-266.667
-266.667
-262.5
-260
-257.143
-250
-240
-233.333
-233.333
-225
-222.222
-218.182
-216.667
-216.667
-209.091
-207.692
-200
-200
-200
-200
-200
-200
-200
-200
-190
-187.5
-175
-175
-170
-170
-170
-166.667
-166.667
-166.667
-160
-150
-150
-150
-145.455
-142.857
-140
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65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

-137.5
-133.333
-133.333
-128.571
-120
-120
-118.182
-116.667
-111.111
-107.143
-100
-100
-100
-100
-93.3333
-91.6667
-90
-84.6154
-81.25
-71.4286
-66.6667
-66.6667
-61.5385
-50

-50

-50

-50

-50

-50
-45.4545
-45.4545
-40
-38.4615
-33.3333
-33.3333
-33.3333
-14.2857
-12.5
-11.1111
-5.88235
0

0

25

25
33.3333
55.5556
57.1429
60

60

60
66.6667
91.6667
100

100

100

100
114.286
115.385
116.667
133.333
145455
170

175
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12200 (12/13/2011)
12100 (6/4/2012)
11800 (12/11/2012)
12300 (6/3/2013)
12000 (12/3/2013)
12000 (6/2/2014)
11300 (12/2/2014)
10900 (6/1/2015)
11900 (12/7/2015)
11600 (6/6/2016)
12100 (12/5/2016)
11600 (6/20/2017)
11400 (12/4/2017)
11400 (6/4/2018)

12100 (6/4/2012)
11800 (12/11/2012)
12300 (6/3/2013)
12000 (12/3/2013)
12000 (6/2/2014)
11300 (12/2/2014)
10900 (6/1/2015)
11900 (12/7/2015)
11600 (6/6/2016)
12100 (12/5/2016)
11600 (6/20/2017)
11400 (12/4/2017)
11400 (6/4/2018)

11800 (12/11/2012)
12300 (6/3/2013)
12000 (12/3/2013)
12000 (6/2/2014)
11300 (12/2/2014)
10900 (6/1/2015)
11900 (12/7/2015)
11600 (6/6/2016)
12100 (12/5/2016)
11600 (6/20/2017)
11400 (12/4/2017)
11400 (6/4/2018)

12300 (6/3/2013)
12000 (12/3/2013)
12000 (6/2/2014)
11300 (12/2/2014)
10900 (6/1/2015)
11900 (12/7/2015)
11600 (6/6/2016)
12100 (12/5/2016)
11600 (6/20/2017)
11400 (12/4/2017)
11400 (6/4/2018)

12000 (12/3/2013)
12000 (6/2/2014)
11300 (12/2/2014)
10900 (6/1/2015)
11900 (12/7/2015)
11600 (6/6/2016)
12100 (12/5/2016)
11600 (6/20/2017)
11400 (12/4/2017)

Royalton Road LF

12900 (6/21/2011)
12900 (6/21/2011)
12900 (6/21/2011)
12900 (6/21/2011)
12900 (6/21/2011)
12900 (6/21/2011)
12900 (6/21/2011)
12900 (6/21/2011)
12900 (6/21/2011)
12900 (6/21/2011)
12900 (6/21/2011)
12900 (6/21/2011)
12900 (6/21/2011)
12900 (6/21/2011)

12200 (12/13/2011)
12200 (12/13/2011)
12200 (12/13/2011)
12200 (12/13/2011)
12200 (12/13/2011)
12200 (12/13/2011)
12200 (12/13/2011)
12200 (12/13/2011)
12200 (12/13/2011)
12200 (12/13/2011)
12200 (12/13/2011)
12200 (12/13/2011)
12200 (12/13/2011)

12100 (6/4/2012)
12100 (6/4/2012)
12100 (6/4/2012)
12100 (6/4/2012)
12100 (6/4/2012)
12100 (6/4/2012)
12100 (6/4/2012)
12100 (6/4/2012)
12100 (6/4/2012)
12100 (6/4/2012)
12100 (6/4/2012)
12100 (6/4/2012)

11800 (12/11/2012)
11800 (12/11/2012)
11800 (12/11/2012)
11800 (12/11/2012)
11800 (12/11/2012)
11800 (12/11/2012)
11800 (12/11/2012)
11800 (12/11/2012)
11800 (12/11/2012)
11800 (12/11/2012)
11800 (12/11/2012)

12300 (6/3/2013)
12300 (6/3/2013)
12300 (6/3/2013)
12300 (6/3/2013)
12300 (6/3/2013)
12300 (6/3/2013)
12300 (6/3/2013)
12300 (6/3/2013)
12300 (6/3/2013)
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(12200 - 12900)/(5 - 4)
(12100 - 12900)/(6 - 4)

(11800 - 12900)/(7 - 4)

(12300 - 12900)/(8 - 4)

(12000 - 12900)/(9 - 4)

(12000 - 12900)/(10 - 4)
(11300 - 12900)/(11 - 4)
(10900 - 12900)/(12 - 4)
(11900 - 12900)/(13 - 4)
(11600 - 12900)/(14 - 4)
(12100 - 12900)/(15 - 4)
(11600 - 12900)/(16 - 4)
(11400 - 12900)/(17 - 4)
(11400 - 12900)/(18 - 4)

(12100 - 12200)/(6 - 5)
(11800 - 12200)/(7 - 5)

(12300 - 12200)/(8 - 5)

(12000 - 12200)/(9 - 5)

(12000 - 12200)/(10 - 5)
(11300 - 12200)/(11 - 5)
(10900 - 12200)/(12 - 5)
(11900 - 12200)/(13 - 5)
(11600 - 12200)/(14 - 5)
(12100 - 12200)/(15 - 5)
(11600 - 12200)/(16 - 5)
(11400 - 12200)/(17 - 5)
(11400 - 12200)/(18 - 5)

(11800 - 12100)/(7 - 6)
(12300 - 12100)/(8 - 6)

(12000 - 12100)/(9 - 6)

(12000 - 12100)/(10 - 6)
(11300 - 12100)/(11 - 6)
(10900 - 12100)/(12 - 6)
(11900 - 12100)/(13 - 6)
(11600 - 12100)/(14 - 6)
(12100 - 12100)/(15 - 6)
(11600 - 12100)/(16 - 6)
(11400 - 12100)/(17 - 6)
(11400 - 12100)/(18 - 6)

(12300 - 11800)/(8 - 7)
(12000 - 11800)/(9 - 7)

(12000 - 11800)/(10 - 7)
(11300 - 11800)/(11 - 7)
(10900 - 11800)/(12 - 7)
(11900 - 11800)/(13 - 7)
(11600 - 11800)/(14 - 7)
(12100 - 11800)/(15 - 7)
(11600 - 11800)/(16 - 7)
(11400 - 11800)/(17 - 7)
(11400 - 11800)/(18 - 7)

(12000 - 12300)/(9 - 8)
(12000 - 12300)/(10 - 8)
(11300 - 12300)/(11 - 8)
(10900 - 12300)/(12 - 8)
(11900 - 12300)/(13 - 8)
(11600 - 12300)/(14 - 8)
(12100 - 12300)/(15 - 8)
(11600 - 12300)/(16 - 8)
(11400 - 12300)/(17 - 8)

-700
-400
-366.667
-150
-180
-150
-228.571
-250
-111.111
-130
-72.7273
-108.333
-115.385
-107.143

-100
-200
33.3333
-50

-40

-150
-185.714
-375
-66.6667
-10
-54.5455
-66.6667
-61.5385

-300

100
-33.3333
-25

-160
-200
-28.5714
-62.5

0

-50
-63.6364
-58.3333

500

100
66.6667
-125
-180
16.6667
-28.5714
375
-222222
-40
-36.3636

-300
-150
-333.333
-350

-80
-116.667
-28.5714
-87.5
-100






OO~ N W

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

-700
-550
-500
-400
-400
-366.667
-366.667
-350
-350
-350
-333.333
-300
-300
-300
-250
-233.333
-228.571
-200
-200
-200
-185.714
-180
-180
-160
-150
-150
-150
-150
-130
-125
-125
-122.222
-116.667
-115.385
-111.111
-108.333
-107.143
-100
-100
-100
-100
-100
-100
-100
-90
-87.5
-87.5
-85.7143
-80

-80

-75

-75
-72.7273
-66.6667
-66.6667
-66.6667
-66.6667
-66.6667
-66.6667
-63.6364
-62.5
-61.5385
-58.3333
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65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

-57.1429
-54.5455
-54.5455
-50
-50
-50
-50
-42.8571

-375
-36.3636
-36.3636
-33.3333
-33.3333
-33.3333
-31.25
-30.7692
-28.5714
-28.5714
-28.5714
-25

-25

-25
-22.2222
-21.4286
-20

-20

-10

-10

-6.25
-5.88235

coCco oo

0
6.66667
7.69231
8.33333
12.5
14.2857
14.2857
15.3846
16.6667
16.6667
16.6667
20
33.3333
33.3333
33.3333
37.5
42.8571
50

50
55.5556
60

60

62.5
66.6667
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11
12
13
14
15
16
17
18
19
20
21
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23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
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51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
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63800 (6/3/2013)
63700 (12/3/2013)
66200 (6/2/2014)
62000 (12/2/2014)
78600 (12/7/2015)
82300 (6/6/2016)
66500 (12/5/2016)
68700 (6/20/2017)
61700 (12/4/2017)
82700 (6/4/2018)

65500 (6/4/2012)
61000 (12/11/2012)
63800 (6/3/2013)
63700 (12/3/2013)
66200 (6/2/2014)
62000 (12/2/2014)
78600 (12/7/2015)
82300 (6/6/2016)
66500 (12/5/2016)
68700 (6/20/2017)
61700 (12/4/2017)
82700 (6/4/2018)

61000 (12/11/2012)
63800 (6/3/2013)
63700 (12/3/2013)
66200 (6/2/2014)
62000 (12/2/2014)
78600 (12/7/2015)
82300 (6/6/2016)
66500 (12/5/2016)
68700 (6/20/2017)
61700 (12/4/2017)
82700 (6/4/2018)

63800 (6/3/2013)
63700 (12/3/2013)
66200 (6/2/2014)
62000 (12/2/2014)
78600 (12/7/2015)
82300 (6/6/2016)
66500 (12/5/2016)
68700 (6/20/2017)
61700 (12/4/2017)
82700 (6/4/2018)

63700 (12/3/2013)
66200 (6/2/2014)
62000 (12/2/2014)
78600 (12/7/2015)
82300 (6/6/2016)
66500 (12/5/2016)
68700 (6/20/2017)
61700 (12/4/2017)
82700 (6/4/2018)

66200 (6/2/2014)
62000 (12/2/2014)
78600 (12/7/2015)
82300 (6/6/2016)
66500 (12/5/2016)
68700 (6/20/2017)
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61100 (6/21/2011)
61100 (6/21/2011)
61100 (6/21/2011)
61100 (6/21/2011)
61100 (6/21/2011)
61100 (6/21/2011)
61100 (6/21/2011)
61100 (6/21/2011)
61100 (6/21/2011)
61100 (6/21/2011)

57400 (12/13/2011)
57400 (12/13/2011)
57400 (12/13/2011)
57400 (12/13/2011)
57400 (12/13/2011)
57400 (12/13/2011)
57400 (12/13/2011)
57400 (12/13/2011)
57400 (12/13/2011)
57400 (12/13/2011)
57400 (12/13/2011)
57400 (12/13/2011)

65500 (6/4/2012)
65500 (6/4/2012)
65500 (6/4/2012)
65500 (6/4/2012)
65500 (6/4/2012)
65500 (6/4/2012)
65500 (6/4/2012)
65500 (6/4/2012)
65500 (6/4/2012)
65500 (6/4/2012)
65500 (6/4/2012)

61000 (12/11/2012)
61000 (12/11/2012)
61000 (12/11/2012)
61000 (12/11/2012)
61000 (12/11/2012)
61000 (12/11/2012)
61000 (12/11/2012)
61000 (12/11/2012)
61000 (12/11/2012)
61000 (12/11/2012)

63800 (6/3/2013)
63800 (6/3/2013)
63800 (6/3/2013)
63800 (6/3/2013)
63800 (6/3/2013)
63800 (6/3/2013)
63800 (6/3/2013)
63800 (6/3/2013)
63800 (6/3/2013)

63700 (12/3/2013)
63700 (12/3/2013)
63700 (12/3/2013)
63700 (12/3/2013)
63700 (12/3/2013)
63700 (12/3/2013)
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(63800 - 61100)/(8 - 4)
(63700 - 61100)/(9 - 4)

(66200 - 61100)/(10 - 4)
(62000 - 61100)/(11 - 4)
(78600 - 61100)/(12 - 4)
(82300 - 61100)/(13 - 4)
(66500 - 61100)/(14 - 4)
(68700 - 61100)/(15 - 4)
(61700 - 61100)/(16 - 4)
(82700 - 61100)/(17 - 4)

(65500 - 57400)/(6 - 5)
(61000 - 57400)/(7 - 5)

(63800 - 57400)/(8 - 5)

(63700 - 57400)/(9 - 5)

(66200 - 57400)/(10 - 5)
(62000 - 57400)/(11 - 5)
(78600 - 57400)/(12 - 5)
(82300 - 57400)/(13 - 5)
(66500 - 57400)/(14 - 5)
(68700 - 57400)/(15 - 5)
(61700 - 57400)/(16 - 5)
(82700 - 57400)/(17 - 5)

(61000 - 65500)/(7 - 6)
(63800 - 65500)/(8 - 6)

(63700 - 65500)/(9 - 6)

(66200 - 65500)/(10 - 6)
(62000 - 65500)/(11 - 6)
(78600 - 65500)/(12 - 6)
(82300 - 65500)/(13 - 6)
(66500 - 65500)/(14 - 6)
(68700 - 65500)/(15 - 6)
(61700 - 65500)/(16 - 6)
(82700 - 65500)/(17 - 6)

(63800 - 61000)/(8 - 7)
(63700 - 61000)/(9 - 7)

(66200 - 61000)/(10 - 7)
(62000 - 61000)/(11 - 7)
(78600 - 61000)/(12 - 7)
(82300 - 61000)/(13 - 7)
(66500 - 61000)/(14 - 7)
(68700 - 61000)/(15 - 7)
(61700 - 61000)/(16 - 7)
(82700 - 61000)/(17 - 7)

(63700 - 63800)/(9 - 8)
(66200 - 63800)/(10 - 8)
(62000 - 63800)/(11 - 8)
(78600 - 63800)/(12 - 8)
(82300 - 63800)/(13 - 8)
(66500 - 63800)/(14 - 8)
(68700 - 63800)/(15 - 8)
(61700 - 63800)/(16 - 8)
(82700 - 63800)/(17 - 8)

(66200 - 63700)/(10 - 9)
(62000 - 63700)/(11 - 9)
(78600 - 63700)/(12 - 9)
(82300 - 63700)/(13 - 9)
(66500 - 63700)/(14 - 9)
(68700 - 63700)/(15 - 9)

675

520

850
128.571
21875
2355.56
540
690.909
50
1661.54

8100
1800
2133.33
1575
1760
766.667
3028.57
3112.5
1011.11
1130
390.909
2108.33

-4500
-850
-600
175
-700
2183.33
2400
125
355.556
-380
1563.64

2800
1350
1733.33
250
3520
3550
785.714
962.5
717778
2170

-100
1200
-600
3700
3700
450
700
-262.5
2100

2500
-850
4966.67
4650
560
833.333






20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

-1157.14
-969.231
-850
-850
-750
-750
-709.091
-700
-600
-600
-466.667
-380
-320
-285.714
-262.5
-100
-66.6667
-64.2857
-60

-50
-33.3333
50

75
71.7778
100

125
128.571
157.143
175

200

250
273.333
325
355.556
390.909
440

450

450
469.231
471178
500

520

540

560
566.667
600

675
684.615
690.909
700

725
762.5
766.667
785.714
792.857
800

820
833.333
850
885.714
955.556
962.5
1011.11
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115000 (12/13/2011)
122000 (6/4/2012)
124000 (12/11/2012)
116000 (6/3/2013)
120000 (12/3/2013)
121000 (6/2/2014)
122000 (12/2/2014)
111000 (6/1/2015)
108000 (12/7/2015)
118000 (6/6/2016)
117000 (12/5/2016)
115000 (6/20/2017)
112000 (12/4/2017)
123000 (6/4/2018)

122000 (6/4/2012)
124000 (12/11/2012)
116000 (6/3/2013)
120000 (12/3/2013)
121000 (6/2/2014)
122000 (12/2/2014)
111000 (6/1/2015)
108000 (12/7/2015)
118000 (6/6/2016)
117000 (12/5/2016)
115000 (6/20/2017)
112000 (12/4/2017)
123000 (6/4/2018)

124000 (12/11/2012)
116000 (6/3/2013)
120000 (12/3/2013)
121000 (6/2/2014)
122000 (12/2/2014)
111000 (6/1/2015)
108000 (12/7/2015)
118000 (6/6/2016)
117000 (12/5/2016)
115000 (6/20/2017)
112000 (12/4/2017)
123000 (6/4/2018)

116000 (6/3/2013)
120000 (12/3/2013)
121000 (6/2/2014)
122000 (12/2/2014)
111000 (6/1/2015)
108000 (12/7/2015)
118000 (6/6/2016)
117000 (12/5/2016)
115000 (6/20/2017)
112000 (12/4/2017)
123000 (6/4/2018)

120000 (12/3/2013)
121000 (6/2/2014)
122000 (12/2/2014)
111000 (6/1/2015)
108000 (12/7/2015)
118000 (6/6/2016)
117000 (12/5/2016)
115000 (6/20/2017)
112000 (12/4/2017)
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131000 (6/21/2011)
131000 (6/21/2011)
131000 (6/21/2011)
131000 (6/21/2011)
131000 (6/21/2011)
131000 (6/21/2011)
131000 (6/21/2011)
131000 (6/21/2011)
131000 (6/21/2011)
131000 (6/21/2011)
131000 (6/21/2011)
131000 (6/21/2011)
131000 (6/21/2011)
131000 (6/21/2011)

115000 (12/13/2011)
115000 (12/13/2011)
115000 (12/13/2011)
115000 (12/13/2011)
115000 (12/13/2011)
115000 (12/13/2011)
115000 (12/13/2011)
115000 (12/13/2011)
115000 (12/13/2011)
115000 (12/13/2011)
115000 (12/13/2011)
115000 (12/13/2011)
115000 (12/13/2011)

122000 (6/4/2012)
122000 (6/4/2012)
122000 (6/4/2012)
122000 (6/4/2012)
122000 (6/4/2012)
122000 (6/4/2012)
122000 (6/4/2012)
122000 (6/4/2012)
122000 (6/4/2012)
122000 (6/4/2012)
122000 (6/4/2012)
122000 (6/4/2012)

124000 (12/11/2012)
124000 (12/11/2012)
124000 (12/11/2012)
124000 (12/11/2012)
124000 (12/11/2012)
124000 (12/11/2012)
124000 (12/11/2012)
124000 (12/11/2012)
124000 (12/11/2012)
124000 (12/11/2012)
124000 (12/11/2012)

116000 (6/3/2013)
116000 (6/3/2013)
116000 (6/3/2013)
116000 (6/3/2013)
116000 (6/3/2013)
116000 (6/3/2013)
116000 (6/3/2013)
116000 (6/3/2013)
116000 (6/3/2013)
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(115000 - 131000)/(5 - 4)
(122000 - 131000)/(6 - 4)

(124000 - 131000)/(7 - 4)

(116000 - 131000)/(8 - 4)

(120000 - 131000)/(9 - 4)

(121000 - 131000)/(10 - 4)
(122000 - 131000)/(11 - 4)
(111000 - 131000)/(12 - 4)
(108000 - 131000)/(13 - 4)
(118000 - 131000)/(14 - 4)
(117000 - 131000)/(15 - 4)
(115000 - 131000)/(16 - 4)
(112000 - 131000)/(17 - 4)
(123000 - 131000)/(18 - 4)

(122000 - 115000)/(6 - 5)
(124000 - 115000)/(7 - 5)

(116000 - 115000)/(8 - 5)

(120000 - 115000)/(9 - 5)

(121000 - 115000)/(10 - 5)
(122000 - 115000)/(11 - 5)
(111000 - 115000)/(12 - 5)
(108000 - 115000)/(13 - 5)
(118000 - 115000)/(14 - 5)
(117000 - 115000)/(15 - 5)
(115000 - 115000)/(16 - 5)
(112000 - 115000)/(17 - 5)
(123000 - 115000)/(18 - 5)

(124000 - 122000)/(7 - 6)
(116000 - 122000)/(8 - 6)

(120000 - 122000)/(9 - 6)

(121000 - 122000)/(10 - 6)
(122000 - 122000)/(11 - 6)
(111000 - 122000)/(12 - 6)
(108000 - 122000)/(13 - 6)
(118000 - 122000)/(14 - 6)
(117000 - 122000)/(15 - 6)
(115000 - 122000)/(16 - 6)
(112000 - 122000)/(17 - 6)
(123000 - 122000)/(18 - 6)

(116000 - 124000)/(8 - 7)
(120000 - 124000)/(9 - 7)

(121000 - 124000)/(10 - 7)
(122000 - 124000)/(11 - 7)
(111000 - 124000)/(12 - 7)
(108000 - 124000)/(13 - 7)
(118000 - 124000)/(14 - 7)
(117000 - 124000)/(15 - 7)
(115000 - 124000)/(16 - 7)
(112000 - 124000)/(17 - 7)
(123000 - 124000)/(18 - 7)

(120000 - 116000)/(9 - 8)
(121000 - 116000)/(10 - 8)
(122000 - 116000)/(11 - 8)
(111000 - 116000)/(12 - 8)
(108000 - 116000)/(13 - 8)
(118000 - 116000)/(14 - 8)
(117000 - 116000)/(15 - 8)
(115000 - 116000)/(16 - 8)
(112000 - 116000)/(17 - 8)

-16000
-4500
-2333.33
-3750
-2200
-1666.67
-1285.71
-2500
-2555.56
-1300
-1272.73
-1333.33
-1461.54
-571.429

7000
4500
333.333
1250
1200
1166.67
-571.429
-875
333.333
200

0

-250
615.385

2000
-3000
-666.667
-250

0
-1833.33
-2000
-500
-555.556
-700
-909.091
83.3333

-8000
-2000
-1000
-500
-2600
-2666.67
-857.143
-875
-1000
-1200
-90.9091

4000
2500
2000
1250
-1600
333.333
142.857
-125
444 444






OO~ N W

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

-11000
-8000
-7000
-5000
-4500
-4500
-4333.33
-3750
-3000
-3000
-3000
-3000
-3000
-2666.67
-2600
-2555.56
-2500
-2500
-2333.33
-2200
-2000
-2000
-2000
-2000
-1833.33
-1666.67
-1666.67
-1600
-1600
-1600
-1500
-1461.54
-1444.44
-1400
-1333.33
-1333.33
-1300
-1285.71
-1285.71
-1272.73
-1250
-1250
-1200
-1000
-1000
-1000
-1000
-1000
-909.091
-875
-875
-857.143
-857.143
-800
-750
-714.286
-700
-692.308
-666.667
-666.667
-666.667
-583.333
-571.429
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65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

-571.429
-555.556
-545.455
-500
-500
-500
-444 444
-428.571
-400
-363.636
-250
-250
-250
-250
-125
-100
-90.9091
-66.6667

coo o

0

62.5
83.3333
142.857
142.857
200
200
214.286
250
266.667
333.333
333.333
333.333
333.333
384.615
428.571
500
538.462
615.385
666.667
687.5
700
705.882
714.286
1000
1000
1000
1000
1000
1000
1000
1000
1100
1111.11
1111.11
1125
1125
1142.86
1166.67
1200
1250
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68300 (12/13/2011)
66500 (6/4/2012)
65900 (12/11/2012)
64900 (6/3/2013)
67700 (12/3/2013)
65400 (6/2/2014)
68000 (12/2/2014)
61700 (6/1/2015)
68200 (12/7/2015)
66600 (6/6/2016)
72300 (12/5/2016)
65300 (6/20/2017)
69100 (12/4/2017)
69700 (6/4/2018)

66500 (6/4/2012)
65900 (12/11/2012)
64900 (6/3/2013)
67700 (12/3/2013)
65400 (6/2/2014)
68000 (12/2/2014)
61700 (6/1/2015)
68200 (12/7/2015)
66600 (6/6/2016)
72300 (12/5/2016)
65300 (6/20/2017)
69100 (12/4/2017)
69700 (6/4/2018)

65900 (12/11/2012)
64900 (6/3/2013)
67700 (12/3/2013)
65400 (6/2/2014)
68000 (12/2/2014)
61700 (6/1/2015)
68200 (12/7/2015)
66600 (6/6/2016)
72300 (12/5/2016)
65300 (6/20/2017)
69100 (12/4/2017)
69700 (6/4/2018)

64900 (6/3/2013)
67700 (12/3/2013)
65400 (6/2/2014)
68000 (12/2/2014)
61700 (6/1/2015)
68200 (12/7/2015)
66600 (6/6/2016)
72300 (12/5/2016)
65300 (6/20/2017)
69100 (12/4/2017)
69700 (6/4/2018)

67700 (12/3/2013)
65400 (6/2/2014)
68000 (12/2/2014)
61700 (6/1/2015)
68200 (12/7/2015)
66600 (6/6/2016)
72300 (12/5/2016)
65300 (6/20/2017)
69100 (12/4/2017)

Royalton Road LF

68800 (6/21/2011)
68800 (6/21/2011)
68800 (6/21/2011)
68800 (6/21/2011)
68800 (6/21/2011)
68800 (6/21/2011)
68800 (6/21/2011)
68800 (6/21/2011)
68800 (6/21/2011)
68800 (6/21/2011)
68800 (6/21/2011)
68800 (6/21/2011)
68800 (6/21/2011)
68800 (6/21/2011)

68300 (12/13/2011)
68300 (12/13/2011)
68300 (12/13/2011)
68300 (12/13/2011)
68300 (12/13/2011)
68300 (12/13/2011)
68300 (12/13/2011)
68300 (12/13/2011)
68300 (12/13/2011)
68300 (12/13/2011)
68300 (12/13/2011)
68300 (12/13/2011)
68300 (12/13/2011)

66500 (6/4/2012)
66500 (6/4/2012)
66500 (6/4/2012)
66500 (6/4/2012)
66500 (6/4/2012)
66500 (6/4/2012)
66500 (6/4/2012)
66500 (6/4/2012)
66500 (6/4/2012)
66500 (6/4/2012)
66500 (6/4/2012)
66500 (6/4/2012)

65900 (12/11/2012)
65900 (12/11/2012)
65900 (12/11/2012)
65900 (12/11/2012)
65900 (12/11/2012)
65900 (12/11/2012)
65900 (12/11/2012)
65900 (12/11/2012)
65900 (12/11/2012)
65900 (12/11/2012)
65900 (12/11/2012)

64900 (6/3/2013)
64900 (6/3/2013)
64900 (6/3/2013)
64900 (6/3/2013)
64900 (6/3/2013)
64900 (6/3/2013)
64900 (6/3/2013)
64900 (6/3/2013)
64900 (6/3/2013)

Page 2

(68300 - 68800)/(5 - 4)
(66500 - 68800)/(6 - 4)

(65900 - 68800)/(7 - 4)

(64900 - 68800)/(8 - 4)

(67700 - 68800)/(9 - 4)

(65400 - 68800)/(10 - 4)
(68000 - 68800)/(11 - 4)
(61700 - 68800)/(12 - 4)
(68200 - 68800)/(13 - 4)
(66600 - 68800)/(14 - 4)
(72300 - 68800)/(15 - 4)
(65300 - 68800)/(16 - 4)
(69100 - 68800)/(17 - 4)
(69700 - 68800)/(18 - 4)

(66500 - 68300)/(6 - 5)
(65900 - 68300)/(7 - 5)

(64900 - 68300)/(8 - 5)

(67700 - 68300)/(9 - 5)

(65400 - 68300)/(10 - 5)
(68000 - 68300)/(11 - 5)
(61700 - 68300)/(12 - 5)
(68200 - 68300)/(13 - 5)
(66600 - 68300)/(14 - 5)
(72300 - 68300)/(15 - 5)
(65300 - 68300)/(16 - 5)
(69100 - 68300)/(17 - 5)
(69700 - 68300)/(18 - 5)

(65900 - 66500)/(7 - 6)
(64900 - 66500)/(8 - 6)

(67700 - 66500)/(9 - 6)

(65400 - 66500)/(10 - 6)
(68000 - 66500)/(11 - 6)
(61700 - 66500)/(12 - 6)
(68200 - 66500)/(13 - 6)
(66600 - 66500)/(14 - 6)
(72300 - 66500)/(15 - 6)
(65300 - 66500)/(16 - 6)
(69100 - 66500)/(17 - 6)
(69700 - 66500)/(18 - 6)

(64900 - 65900)/(8 - 7)
(67700 - 65900)/(9 - 7)

(65400 - 65900)/(10 - 7)
(68000 - 65900)/(11 - 7)
(61700 - 65900)/(12 - 7)
(68200 - 65900)/(13 - 7)
(66600 - 65900)/(14 - 7)
(72300 - 65900)/(15 - 7)
(65300 - 65900)/(16 - 7)
(69100 - 65900)/(17 - 7)
(69700 - 65900)/(18 - 7)

(67700 - 64900)/(9 - 8)
(65400 - 64900)/(10 - 8)
(68000 - 64900)/(11 - 8)
(61700 - 64900)/(12 - 8)
(68200 - 64900)/(13 - 8)
(66600 - 64900)/(14 - 8)
(72300 - 64900)/(15 - 8)
(65300 - 64900)/(16 - 8)
(69100 - 64900)/(17 - 8)

-500
-1150
-966.667
-975
-220
-566.667
-114.286
-887.5
-66.6667
-220
318.182
-291.667
23.0769
64.2857

-1800
-1200
-1133.33
-150
-580

-50
-942.857
-12.5
-188.889
400
-272.727
66.6667
107.692

-600
-800
400
-275
300
-800
242.857
12.5
644.444
-120
236.364
266.667

-1000
900
-166.667
525

-840
383.333
100

800
-66.6667
320
345.455

2800
250
1033.33
-800
660
283.333
1057.14
50
466.667






OO~ N W

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

-6300
-2300
-2000
-1850
-1800
-1600
-1600
-1200
-1150
-1133.33
-1000
-975
-966.667
-966.667
-942.857
-887.5
-866.667
-840
-800
-800
-800
-650
-600
-580
-566.667
-540
-500
-466.667
-400
-342.857
-291.667
-275
-272.727
-220
-220
-220
-188.889
-177.778
-166.667
-150
-120
-114.286
-66.6667
-66.6667
-50
-45.4545
-16.6667
-12.5
-10

12.5
23.0769
50
64.2857
66.6667
100

100
107.692
125

150
153.846
175
183.333
206.667
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65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

222.222
225
236.364
242.857
242.857
250

250
266.667
283.333
300

300

300

300

300
318.182
320

320
338.462
345.455
355.556
383.333
385.714
400

400

400
414.286
426.667
431.25
441.176
450
466.667
480
486.667
490
493.75
500
516.667
525
528.571
5375
550

580
581.818
587.5
600
616.667
644.444
650

660
687.5
688.889
721.429
733.333
750
766.667
775

800
807.692
820
833.333
842.857
860

900
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
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APPENDIX B.

CLOSURE CERTIFICATON LETTER
ROYALTON ROAD SANITARY LANDFILL






APPENDIX C.

GROUNDWATER QUALITY SUMMARY TABLES
FOR PARAMETERS ABOVE BACKGROUND



























































































































































































































APPENDIX D.

TREND PLOTS FOR PARAMETERS AND WELLS
ABOVE BACKGROUND

















































































APPENDIX E.

CLOSURE PHASES AND DATES
ROYALTON ROAD SANITARY LANDFILL






APPENDIX F.

“CERTIFICATION OF LEACHATE MANAGEMENT SYSTEM
INSTALLATION”, URS, JANUARY 2, 2007






















































