
TOWN OF MANCHESTER 

PLANNING AND ZONING COMMISSION 

 

 

July 1, 2024 Lincoln Center Hearing Room, 494 Main Street 

7:00 P.M.  Or virtually, via Zoom 

 

 

AGENDA 

 

This meeting will be held both in person and virtually, via Zoom.  The meeting will be shown 

live on Cox Channel 16 and streamed live at 

http://www.channel16.org/CablecastPublicSite/watch/1?channel=1.  Individuals who wish to 

attend the virtual meeting must complete a Request to Attend Virtually form, available at 

https://manct.us/meeting by 4:00 p.m. on the day of the meeting.  These individuals will need to 

join the Zoom meeting.  Zoom meeting information will be sent to individuals who complete a 

Request to Attend Virtually form.  Only individuals who complete a Request to Attend Virtually 

form will be allowed to join the Zoom meeting.  A physical location and electronic equipment 

will be provided for the public to use if a written request is received at least 24 hours in advance, 

via email to pzccomments@manchesterct.gov, or by mail to the Planning Department, 494 Main 

Street, P.O. Box 191, Manchester, CT 06045-0191. 

 

 

 

 

  

 

   
 

  

 

   

 

  

  

    

 

  

  

   

   

 

  

    

 

  
 

 

BUSINESS:

1. LUZERN ASSOCIATES LLC – Construction of a 144,074 sq. ft. distribution

center/warehouse at 71 and 81 Commerce Road.

• Inland Wetland Permit – Determination of Significance (IWP-0008-2024)

2. STEVEN BLANCHARD – Pre-application discussion for possible regulation amendment to

allow new construction of duplexes in RA zone.

• Pre-Application Review (PAR-0004-2024)

3. ADMINISTRATIVE REPORTS

• Administrative Approvals:

- Mark Peterson – Lot Line Revision (LLR-0002-2024) – 483 Birch Mountain Rd.

& 107 Blue Ridge Dr.

• Upcoming Training Opportunities

• POCD Implementation Matrix updated

• Direction from Commission – timing of regulation amendment (HB-5474)

• 260 Tolland Turnpike – Inland wetlands violation update

4. APPROVAL OF MINUTES

• June 17, 2024 – Public Hearing/Business Meeting

5. RECEIPT OF NEW APPLICATIONS
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TOWN OF MANCHESTER 

AQUIFER PROTECTION AGENCY 

 

 

July 1, 2024 Lincoln Center Hearing Room, 494 Main Street 

Immediately Following Planning and Zoning Or virtually, via Zoom 

Commission Meeting  

 

 

 

 

 

  

  

 

 

 

 

 

AGENDA

This meeting will be held both in person and virtually, via Zoom.  The meeting will be shown 
live on Cox Channel 16 and streamed live at

http://www.channel16.org/CablecastPublicSite/watch/1?channel=1.  Individuals who wish to 
attend the virtual meeting must complete a Request to Attend Virtually form, available at

https://manct.us/meeting by 4:00 p.m. on the day of the meeting.  These individuals will need to 
join the Zoom meeting. Zoom meeting information will be sent to individuals who complete a 
Request to Attend Virtually form. Only individuals who complete a Request to Attend Virtually 
form will be allowed to join the Zoom meeting.  A physical location and electronic equipment 
will be provided for the public to use if a written request is received at least 24 hours in advance, 
via email to pzccomments@manchesterct.gov, or by mail to the Planning Department, 494 Main

Street, P.O. Box 191, Manchester, CT 06045-0191.

NEW BUSINESS:

1. AQUIFER PROTECTION AGENCY REGISTRATION RENEWAL REPORT 
 

2. APPROVAL OF MINUTES 

• June 17, 2024 

http://www.channel16.org/CablecastPublicSite/watch/1?channel=1
https://manct.us/meeting
mailto:pzccomments@manchesterct.gov


TOWN OF MANCHESTER 

PLANNING AND ECONOMIC DEVELOPMENT DEPARTMENT 

 

 

TO: Planning & Zoning Commission/Inland Wetlands Agency  

 

FROM: David Laiuppa, Environmental Planner/Wetlands Agent 

 

DATE: June 26, 2024 

 

RE: Luzern Associates, LLC – 71 & 81 Commerce Road 

 Inland Wetlands Permit Determination of Significance (IWP-0008-2024) 

 

 

Introduction 

  

The applicant is requesting approval of a wetland permit for the construction of a warehouse, 

trailer storage, parking, utility connections, and water quality basins on vacant parcels at 71 and 

81 Commerce Drive.  This proposed project has direct impacts to multiple wetlands and upland 

review areas. 

 

Project Description 

 

The proposed project consists of a 144,074 SF warehouse distribution building with 28 loading 

docks, 2 drive in doors, 15 trailer storage spaces and parking for 127 automobiles located on the 

combined properties of 71 and 81 Commerce Road with a total acreage of 19.98.  The plan is to 

regrade the site, including the wetland areas in the building pad, and create new wetlands as 

designated in the plans.  The storm water system will incorporate three (3) water quality basins 

to treat storm water before draining into the existing storm water retention basin or drainage 

easement. 

 

Inland Wetlands Permit 

 

Any wetland, regardless of size, connectivity, genesis, or functionality, is a regulated resource 

and should be viewed and treated as such.  It is estimated that the project will directly disturb 

approximately 33,620 square feet (0.77 acres) of wetlands and will directly disturb 

approximately 365,032 square feet (8.36 acres) within the 100’ regulated upland review area.  

This disturbance will be permanent and is associated with the regrading of the land, direct filling 

of the wetlands, clear-cutting the forested portion of one wetland, and the construction of a 

warehouse, trailer storage, parking, utility connections, and water quality basins. 

 

Control measures will include the use of a construction entrance at Commerce Road and the 

installation of silt fence around the perimeter of the project limits.  
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The total proposed area of direct disturbance within the wetland area is 0.77 acres, and the 

direct disturbance within the upland review area is 8.36 acres. [NOTE: These numbers are 

provided by the applicant.] 

 

Determination of Significance 

 

The Inland Wetlands Agency is required to make a determination of the significance of the 

impact of the proposed activities on the wetlands, watercourses, and/or water bodies.  In making 

its determination, the Agency should be guided by the definition of "Significant Impact Activity" 

as found in the Inland Wetlands and Watercourses Regulations, which means any activity 

including, but not limited to, the following activities which may have a major effect or 

significant impact: 

 

a. Any activity involving a deposition or removal of material which will or may have a 

substantial effect on the wetland or watercourse or on wetlands or watercourses outside the 

area for which the activity is proposed; or  
 

b. Any activity which substantially changes the natural channel or may inhibit the natural 

dynamics of a watercourse system; or 
 

c. Any activity which substantially diminishes the natural capacity of an inland wetland or 

watercourse to support aquatic, plant or animal life, prevent flooding, supply water, 

assimilate waste, facilitate drainage, provide recreation or open space or perform other 

functions; or 
 

d. Any activity which is likely to cause or has the potential to cause substantial turbidity, 

siltation or sedimentation in a wetland or watercourse; or 
 

e. Any activity which causes a substantial diminution of flow of a natural watercourse or 

groundwater levels of the wetland or watercourse; or 
 

f. Any activity which is likely to cause or has the potential to cause pollution of a wetland or 

watercourse; or 
 

g. Any activity which damages or destroys unique wetland or watercourse areas or such areas 

having demonstrable scientific or educational value. 

 

If the Agency finds the proposed activity may have a significant impact on the wetlands, a public 

hearing is required.  A public hearing shall also be held if either 1) a petition signed by at least 

twenty-five persons who are eighteen years of age or older and who reside in the municipality is 

filed no later than fourteen days after the receipt of such application, or 2) the Agency finds that 

a public hearing regarding such application would be in the public interest.  Should the Agency 

find that none of the above circumstances applies to the application, then no public hearing is 

required. 
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Staff Review 

 

Town staff is still reviewing the materials submitted with this application.  Any outstanding 

comments will be provided to the Agency during the final decision meeting. 

 

dl/kw 
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TRACCONSULTING 
 Construction-Development Consultants 
 40 Rita Drive, New Fairfield, CT 06812  
 
 
May 30, 2024 
 
Planning and Economic Development  
Lincoln Center 
494 Main Street  
Manchester, CT 06045 
 
Re: Project Narrative 
 71 & 81 Commerce Road 
 Manchester, CT 
 
The proposed project consist of a 144,074 SF warehouse distribution building with 28 loading 
docks, 2 drive in doors, 15 trailer storage spaces and parking for 127 automobiles located on the 
combined properties of 71 and 81 Commerce Road with a total acreage of 19.980. 
 
The properties are zoned “I” Industrial and part of an industrial subdivision approved by the PZC 
in 2000. Accessed to the site is off of Commerce Road and bounded by industrial zoned 
properties to the east and south, residential zoned properties to the west in East Hartford and 
interstate 291 to the north.  
 
Although the planned uses; warehouse, light industrial and manufacturing are as of right, the 
project requires a Special Use Exception per Article II section 16.15.02 since it exceeds 4-acres, 
60 parking spaces and more than 7 loading docks.  
 
Special Exception Criteria 
 
Review of the special exception use by the Planning and Zoning Commission shall be based on 
the criteria defined in Article IV Section 20.01 of the zoning regulations. 
 
(a) Suitable Location for Use. The project use is suitable for the location since the property is 

part of an approved industrial subdivision which contemplated the use proposed. 
Furthermore the use is in accordance with the Plan of Conservation and Development which 
designates this area as a the special industrial zone (SP-IND) suitable for  truck circulation, 
large building footprints and uses including warehouse and manufacturing. 

(b) Suitable Structures for Use.  The proposed structure is suitable for this site and the 
subdivision in that its location and size is consistent with the location and size of buildings 
shown on the concept plans contained in the subdivision approvals. Of the 5-lots contained 
in this subdivision only one lot has been developed. Development of these two lots will 
promote the development of the remaining two lots which is consistent with the plan of 
Conservation and Development. The properties abut residential properties to the west in East 



Hartford.  This was also contemplated when the subdivision was approved with the 
requirement that the building is set back from the residences 150’. The planned development 
complies with this along with preserving trees and vegetation as a buffer. 

(c) Neighborhood Compatibility. As discussed in (a) and (b) this project is in an industrial zone. 
The design complies with the zoning regulations. We have designed the project in 
consideration of the residential properties by placing the loading docks on the east side away 
from the residences, setting back the building 150’plus and have maintained and enhanced 
the natural buffers.  

(d) Adequate Parking and Access.  The development contains parking for 127 automobiles 
including required accessible spaces and EV charging spaces. According to the Parking 
Generation Manual by the Institute of Transportation Engineers, this project as a warehouse 
use would require 56 parking spaces. Access to the site is via commerce Road with a single 
in and out driveway with stop sign. 

(e) Adequate Streets for Use.  The site is access via Chapel Road to Batson Drive to Commerce 
Road. According to the traffic report prepared by F.A.Hesketh Associates the traffic 
generated by the proposed development can readily be accommodated by the existing 
roadway network without a significant impact to existing traffic operations. 

(f) Adequate Emergency Access.  The site is laid out with a roadway circulating the building 
that provides access to all parts of the building by emergency vehicles and fire trucks. Fire 
hydrants are located at required intervals for firefighting.   

(g) Adequate Public Utilities. As part of the construction of Commerce Road utilities to 
accommodate the property including water, sewer, gas and electric were installed. Also as 
part of the subdivision a storm water system was installed connected to the retention basin 
located on both 71 and 51 Commerce Road. 

(h) Environmental Protection and Conservation.  The existing site was cleared and leveled and 
generally made ready for development consistent with the approved subdivision plans back 
in 2001. Over the years the site was left vacate and in low spots wetland areas developed in 
the areas slated for development. The plan for the site is to regrade the site including the 
wetland areas in the building pad and create new wetlands as designated in the plans. See 
wetlands application and report. Because the site was cleared and leveled there are no 
specimen trees with in the development to save. The storm water system will incorporate 
three (3) water quality basins to treat storm water before draining into the existing storm 
water retention basin or drainage easement. The proposed project implements sustainable 
initiatives; the roof is designed to accept solar, electric vehicle charging stations are 
provided and the building is designed in accordance with the latest energy efficiency 
standards. 

(i)  Consistent with Purposes.  The project complies with the zoning regulations and the Plan for 
of Conservation and Development, will provide greater control over storm water, will 
establish additional permanent wetland areas to promote wild life and provides for economic 
growth.  

(j) Integration of Use. Does not apply 
  

 
 
  



 

 

● Soil & Wetland Studies   
● Ecology ● Application Reviews   
● Listed Species Surveys ● GPS  

 ● Environmental Planning & Management   
● Ecological Restoration & Habitat Mitigation   

● Expert Testimony ● Permitting  
 

 

Rema Ecological Services, LLC ● 43 Blue Ridge Drive, Vernon, CT 06066 ● 860.649-7362 / 860-883-8690 ● www.remaecological.com 

 
 

 

 

 

June 7, 2024 
 

VIA E-MAIL  

 

Town of Manchester 

Inland Wetlands & Watercourses Agency 

41 Center Street 

Manchester, CT 06045 

 

ATTN: Mr. Eric Prause, Chairman 

 

RE:  WETLANDS ASSESSMENT - Summary of Findings 

 Proposed Distribution Warehouse 

 71 & 81 Commerce Road, Manchester, CT 
 
  REMA Job #24-2666-MAN44 
 

Dear Chairman Prause and Agency Members: 
 
At the request of the applicant, LFF Commerce JV, LLC, REMA ECOLOGICAL SERVICES, LLC 

(REMA), has prepared this Wetlands Assessment: Summary of Findings to be submitted as 

part of an application before the Town of Manchester’s Inland Wetlands and Watercourses 

Agency, to conduct regulated activities at the above-referenced property.  This is pursuant to 

the provisions of the Inland Wetlands and Watercourses Act, Connecticut General Statutes 

Section 22a-28 through 22a-45d, inclusive, and the Inland Wetlands and Watercourses 

Regulations of the Town of Manchester (adopted November 14th, 1975, and effective January 

3rd, 2014). 

 

The primary objective of this report is to provide the Agency with brief descriptions and 

characterizations of the regulated wetlands and watercourses associated with the subject site, 

an assessment of their ability to provide various functions and values, and to analyze potential 

short-term and long-term impacts to these resources.  Moreover, mitigation strategies that off-

set the impacts will be presented and discussed, which include compensatory wetland 

mitigation. 
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1.0 Introduction & Overview 
 
The subject site (or “property”) is located at the end of Commerce Road, in Manchester, CT 

(see Figures 1 and 2 attached), to the north of an existing industrial building (i.e., AGA-PGT 

Plastics Gearing Tech), to the east of the East Hartford – Manchester municipal boundary, and 

to the southwest of the Interstate 291 transportation corridor.  The site is situated at the 

northwest corner of the Town of Manchester.  And electric power right-of-way (i.e., 

Eversource) traverses the northern portion of the site, and a portion of a constructed detention 

basin occurs within its eastern extent. 

 

The applicant is proposing to construct a 144,000 square foot distribution warehouse with 

associated parking, truck loading, trailer parking, stormwater management facilities, and other 

infrastructure improvements.  The subject site, which encompasses approximately 19.98 acres, 

includes a relatively recently disturbed, nearly level area which was graded and prepared for 

an approved two building industrial development, which was subsequently not constructed.  

The earthwork took place sometime between 2001 and 2003 (see Figures 3 and 4, attached).  

This level area is currently a mosaic of scrub shrub and meadow, including both uplands and 

wetlands, to be further described below.  The site also includes a wooded strip along a steep 

slope located along the western property boundary, as well as young woods, and scrub shrub 

and vine tangles. 

 

Plant species composition reflects the site’s fine to very fine textured sandy soil, and its history 

of past activities, as shown in reviewed on-line archival aerial photography (i.e., CTECO, 

UConn Magic, CT State Library) for the following flight years: 1934, 1951, 1965, 1970, 1986, 

1990, 1995, and 2004 (see Figures 3 and 4, for example).   

 

For this report, REMA reviewed plans prepared by Alford Associates, Inc., of Windsor, 

Connecticut. The set of plans (16 sheets) are entitled “Site Plan, Prepared for LFF Commerce 

JV, LLC, 71 Commerce Road and 81 Commerce Road, Manchester, Connecticut,” dated May 

6, 2024. 

 

This report is a Summary of Findings that provides a brief “description of the ecological 

communities and functions of the wetlands or watercourses involved with the application and 

the effects of the proposed regulated activities on these communities and wetland functions,” 

as required by Section 4.4(b) of the Town of Manchester Inland Wetland and Watercourses 

Regulations.   
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Wetlands were delineated and characterized by REMA, beginning on 10-27, and 11-30-2023.  

Additional site investigation to delineate wetland resources and compile baseline data was 

conducted on 2-12, 3-18, and 5-22-2024.  Wetland boundaries were delineated by REMA 

Registered Soil Scientist George T. Logan during the first three of the aforementioned site 

visits.  A REMA On-Site Soil Investigation & Wetland Delineation Report (the “Wetland 

Delineation Report”) dated May 24, 2024, supporting the wetland delineations, is being 

submitted separately.   

 

We note that REMA reviewed secondary source data, including archival aerial photographs, 

previously mentioned, and also more recent aerial photography for flight years 1990 through 

2023 (Google Earth).  We also reviewed USGS topographic maps, including historic ones 

(e.g., 1954), CTECO Resource Maps, the State of Connecticut Soil Survey (USDA-NRCS) 

(attached to the Wetland Delineation Report), and several CT DEEP GIS-based resource maps 

(e.g., surficial and bedrock geology, etc.).   

 

Attached to this Summary of Findings we provide several annotated photographs, primarily of 

the site’s regulated resources, as well as other pertinent features of the site (see Photos 1 

through 18, attached). 

 

2.0 Existing Conditions 
 
2.1 Wetland and Watershed Overview  
 

The site’s delineated regulated wetland/watercourse resources, Wetlands A through F (see 

Figure A of the Wetland Delineation Report), are mostly isolated, and do not discharge off 

site, with the exception of Wetland D, which may overflow to a constructed detention basin 

immediately to the east.  This detention basin discharges to the Connecticut River via the 

Podunk River (Basin 4004-05-1).     

 

2.2 Geology and Soils 
 

Based on State of Connecticut GIS data (i.e., CTECO), the subject site is underlain mainly by 

thick till deposits.  Bedrock is mapped as Portland arkose (Jp) (i.e., reddish-brown arkose; 

a.k.a., brownstone).   

 

The USDA/NRCS soils map (i.e., Web Soil Survey) shows the well-drained Wethersfield loam 

(Mapping Unit 87), occupying the majority of the site prior to the earthwork that took place in 
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the early 2000s.  As a result, most of the “study area” (see Wetland Delineation Report) is now 

mapped as Udorthents (Mapping Unit 308) consisting of well drained to moderately well 

drained soils altered by cutting, filling, or grading.  Prior to the earthwork, no wetlands 

occurred (or were mapped) on the subject site.  However, the grading resulted in compacted 

materials, and several isolated wetlands were formed in microtopographical depressions.  The 

soils that are forming in these newly created wetlands are mapped as Aquents (Mapping Unit 

308w). 

 

2.3 Wetland Characterizations  

 

Six distinct, isolated wetlands (i.e., Wetlands A through F), were delineated at the subject site.  

Wetlands A, B, C, and E, have resulted predominately from the trapping of rainwater on 

compacted, fine-grained reddish subsoils.  Wetland D was likely created as a swale to trap and 

direct water easterly to an existing detention basin.  Similarly, Wetland F is a constructed 

detention/sediment erosion basin.    

 

Wetlands A through E, predominately poorly drained, emergent wetlands (i.e., wet meadows), 

supporting seasonally flooded and seasonally saturated hydrologic regimes.  Figure A, 

attached to the aforementioned On-Site Soil Investigation & Wetland Delineation Report, 

graphically shows their approximate extents on a 2016 aerial photograph.  Wetland F, the small 

detention basin may also be semi-permanently flooded.  This wetland was investigated in 

March and May of 20241 for potential serving as habitat for the breeding of vernal pool obligate 

amphibians, such as wood frog and spotted salamander.  Egg masses or individuals of such 

species were not detected. 

 

All of the delineated wetlands are palustrine (i.e., freshwater), emergent wetlands, classified 

as PEM1, according to the National Wetlands Inventory (NWI) classification system, 

dominated herbaceous species, including sedges (i.e., fox, tussock, stipate, etc.), red tope, 

cattail, common reed, purple loosestrife, willowherbs, wool grass, swamp milkweed, 

goldenrods, and asters.  Also, shrubs were observed growing within the delineated wetlands, 

such as at the western edge of Wetland E.  These included such species as red maple (seedlings, 

saplings), multiflora rose, silky dogwood, and variety of willow species.  Wetland C is 

characterized by a maturing stand of common reed (i.e., Phragmites australis). 

 
1 A dip-net was untilized during the May survey.  Many mosquitoe larvae were observed, but not 

amphibian larva (i.e., tadpoles). 
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2.4 Wetland Functions & Values 

 

Wetland/watercourse functions and values2 were assessed informally, using the rationales of a 

standardized evaluation methods [e.g., US Army Corps of Engineers’ Descriptive Approach 

(1995)], and best professional judgment.  Wetland and upland baseline data provide the basis 

for the assessment, as well as the landscape setting of the site, as noted above.  Table A (below) 

shows the results of the assessment.   

 

Table A: Summary of Wetland/Watercourse Functions-Values Assessment 
 

 
Function/Value 

 
Wetlands A to F  

Groundwater Recharge/discharge N 

Floodflow alteration N 

Sediment/Shoreline Stabilization n/a 

Sediment/toxicant/pathogen retention N/Y3 

Nutrient Removal/Transformation Y 

Production Export  Y 
Aquatic Habitat N 

Wildlife Habitat Y 

Endangered Species Habitat N 
Visual Quality/aesthetics Y 

Educational/Scientific Value Y 

Recreation (passive/active) N 

Uniqueness/heritage N 
 
Notes:  P = Primary/principal function; Y = secondary/function present; N = function not appreciably 

present or absent 

 

Due to their isolation and their relatively recent formation, none of the site’s delineated 

wetlands confer any principal/primary functions.  None are associated with a flowing 

watercourse, and the presence of invasive species within or along their perimeters, detract from 

their function.  It should be noted that if these wetlands were left to continue to “mature,” they 

will be overtaken by woody species, including invasives such as multiflora rose.  As the woody 

species become dominant, especially tree species, these wetlands will shrink or transition to 

uplands, by the sheer increase in evapotranspiration.  With limited watersheds, and relying 

 
2 Functions are those provided by a given wetland/watercourse that are intrinsic to the resource.  That is, they would 

present regardless of society (e.g wildlife habitat, nutrient removal/transformation).  Values are those services that 

society benefits from (e.g., floodflow alteration, recreation, educational/scientific value.  Some “functions” also benefit 

society, such as sediment/toxicant/pathogen retention. 
3 Wetlands D and F, only, and to a minor extent. 
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much on direct precipitation for their hydrology, shrubs and trees will quickly use the limited 

supply of water, and many of these areas will dry up, and longer function as wetland habitats. 

 

3.0 Overview of Potential Wetland/Watercourse Impacts 
 
3.1 Direct Wetland/Watercourse Impacts 

 

Per the reviewed plans, direct impacts to wetlands shall be 33,600 square feet (i.e., 0.77 acres).  

All of the recently created isolated wetlands (i.e., Wetlands A to F), described in previous 

sections of this report, would be filled to provide for the development of the distribution 

warehouse.  Reasonable development of the property, per its zoning designation, cannot take 

place without filling/disturbing these wetlands.  Due to their very young age, low or negligible 

functions and values, and isolation, the disturbance of these wetlands is not considered a 

significant loss of regulated wetlands.  Nevertheless, similar and potentially higher functioning 

wetlands will be created within the site’s two proposed detention basin (Basins #1 and #2). 

 

3.2 Indirect Wetland/Watercourse Impacts 
 
Indirect or secondary impacts to a wetland or watercourse can occur as a result of activities 

outside of wetlands or watercourses.  Such impacts can be short-term or long-term, and are 

typically associated with the potential for erosion and sedimentation, mostly during the 

construction period, the removal or disturbance of vegetation in upland areas but adjacent to 

wetlands or watercourses, the alteration of wetland hydrology or the flow regime of a 

watercourse, and the discharge of degraded surface water or groundwater, which may 

adversely impact the water quality of the regulated resources both on-site, but also, potentially 

off-site and downgradient.   

 

The potential for any of these indirect impacts to occur at the site as a result of the proposal 

depends on the regulated resources themselves, the functions and values that they provide, 

their environmental sensitivity, and their ecological and physical characteristics.  These 

potential impacts are discussed below. 

 

3.2.1 Erosion and Sedimentation 
 
The potential for soil erosion and subsequent deposition in wetlands or watercourses exists at 

every development site that involves soil disturbance.  At this site the risk or the potential for 

adverse impacts from erosion and sedimentation is considered to be moderate.  The primary 
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reasons for this assessment are as follows: (1) appropriate erosion and sedimentation controls 

have been proposed, as seen on the submitted plans, conforming to CT DEEP’s 2002 

Guidelines for Soil Erosion and Sediment Control, or as most recently amended4, (2) the area 

to be disturbed for the building and paved areas are on fine-textured subsoils, that are 

moderately erodible, and (3) slopes are generally gentle to nearly level throughout the area 

subject to soil disturbance.  Nonetheless, diligent monitoring and maintenance of erosion and 

sedimentation controls is necessary to ensure that the regulated resources are protected during 

the construction phase. 

 

3.2.2 Removal of Native Vegetation and Habitat Loss 
 
Habitat loss associated with land clearing is an unavoidable consequence of land development, 

which has the potential of impacting wetlands and watercourses, especially when conducted 

in close proximity to such regulated resources, such as within the designated 100-foot wide 

upland review area (URA).  At this is not an appropriate metric for assessing wetland impacts, 

since all of the newly created, isolated wetlands would be filled. 

   

3.2.3 Potential Impacts to Wetland Hydrology and Stream Flow 
 
Under existing conditions all of the wetlands are fed by direct precipitation and from surface 

flows from their relatively small watersheds.  Since all of these newly created isolated wetlands 

would be filled, this is not a relevant category for impact assessment.  Nevertheless, all of the 

runoff that will be generated from impervious surfaces at the site will be directed first to two 

on-site detention basins, which have been designed to retain water and promote wetland 

hydrology.  Both of these basins will be plated with wetland species and provide similar or 

higher functions and values than the wetlands that are being filled.   Also, the two basins will 

discharge to an off-site wetland which contains a large wetland habitat, thus maintaining its 

hydrology. 

 

3.2.4 Potential Water Quality Impacts 
 
Stormwater runoff from impervious surfaces of development (e.g., commercial, residential, 

industrial) sites has the potential of degrading the water quality (i.e., surface and groundwater) 

of regulated resources.  Generation of potential pollutants on impervious surfaces typically 

 
4 The 2024 Guidelines for Soil Erosion & Sediment Control amend the 2002 guidelines, with an effecive date 

of March 30, 2024.  However, since the design for the for the subject development proposal was more than 

50% completed by March 30, 2024, the site is not subject to the updated quidance. 
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results from vehicular traffic over them.  The more the “axle-miles” or the movements of 

vehicles over impervious surfaces, the higher is the potential loading of runoff constituents, 

including sediment, nutrients, heavy metals, and the like. 

 

The newly revised 2024 CT Stormwater Quality Manual (“the Manual”), with an effective date 

of March 30, 2024, provides the applicable guidance for designing effective stormwater 

management that will provide for water quality control.  Since the proposal was more than 

50% designed by March 30, 2024 the revised guidance would not apply.  Nevertheless, the 

design engineer, as seen in the Stormwater Management Report, dated May 6, 2024, utilizes 

some of the new guidance, such as the for the calculation of the water quality volume (WQV).   

 

In reviewing the proposed stormwater management system, the aforementioned Stormwater 

Management Report, and the potential sensitivity of the receiving off-site surface waters, it is 

our professional opinion that there will not be any adverse impacts to these waters, which 

include downgradient wetland resources. 

 

4.0 Mitigation 
 
In an effort to replace lost functions and values from the filling or alteration of the site’s six, 

recently formed, isolated wetlands, the two proposed detention basins have be designed to 

provide appropriate hydrology as wetland habitats, with appropriate planting materials, as seen 

on the submitted plans (see Sheet C5.1).  We note that typically creation of wetland habitats 

within stormwater wetland basins, is not considered as “in-kind” mitigation.  However, in this 

case, where the wetlands taken are of low functional quality, are recently formed, and would 

likely “blink-out” or substantially be reduced in size as woody vegetation took over within 

them, this mitigation strategy is reasonable.  In fact, while some functions and values would 

be similarly conferred, that is, not substantially enhanced (e.g., wildlife habitat), others would 

increase, such as sediment/toxicant/pathogen retention, nutrient removal/transformation, and 

production export.  Moreover, the creation of wetland habitats are concentrated in two larger 

areas, instead of six isolated areas, which typically increases functions and values. 

 

5.0 Conclusion 
 
It is our professional opinion that while six, low-functioning, isolated, and newly formed 

wetlands will be impacted, their functions and values will more than be replaced by the 

proposed created wetland habitats.  Moreover, short-term and long-term impacts to off-site 
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wetland resources are not expected, which include the preservation of the water quality of 

downgradient receiving waters.   
 
Please call us if you have any questions on the above or need further assistance. 

 

Respectfully submitted, 
 
REMA ECOLOGICAL SERVICES, LLC 
 

 

 

 

George T. Logan, MS, PWS, CSE    

Certified Senior Ecologist     

Professional Wetland Scientist    

Registered Soil Scientist     
 

Attachments: Figures 1 through 4; Annotated Photographs (1-18)  
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FIGURE 3: 71 & 81 Commerce Road,
Manchester, Connecticut
(as seen on a 1995 aerial photograph; UConn MAGIC)
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FIGURE 4: 71 & 81 Commerce Road,
Manchester, Connecticut
(as seen on a 2004 aerial photograph; UConn MAGIC)
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PROJECT NAME & SITE LOCATION:  REMA Job No.:   23-2666-MAN44         

+/- 8.5 acres (study area)   Field Investigation Date(s): February-April 2024  

71 & 81 Commerce Road  Field Investigation Method(s): 

Manchester, CT   Spade and Auger 

   Backhoe Test Pits 
   Other:     
REPORT PREPARED FOR:   Field Conditions: 
TRAC Consulting  Weather: sunny to overcast, 30s to 50s  

40 Rita Drive  Soil Moisture:  Moderate-High   

New Fairfield, CT  Snow Depth: none   

Attn.: Tom Riley  Frost Depth: none   
 
Purpose of Investigation: 

 Wetland Delineation/Flagging in Field 
 Wetland Mapping on Sketch Plan or Topographic Plan  
 High Intensity Soil Mapping by Soil Scientist 
 Medium Intensity Soil Mapping from The Soil Survey of Connecticut Maps (USDA-NRCS)  
 Other:   

Base Map Source: CT Soil Survey web; USDA-NRCS) (attached), Figure A (attached)       
 

Wetland Boundary Marker Series: RES-A-1 to RES-A-29, RES-B-1 to RES-B-9, RES-C-1 to RES-
C-17, RES-D-1 to RES-D-8, RES-E-1 to RES-E-53, and RES-F-1 to RES-F-12 (closed lines)  
 
General Site Description/Comments: The “study area” or “site” consists of roughly 8.5 acres of land of an 

overall 19.98 acre property, located in an industrially-zoned portion of Manchester, CT.  The site was graded 

and filled sometime between 2001 and 2003 to prepare “pads” for two industrial buildings.  This grading 

created very shallow depressional areas that have ponded a few inches of water for a significant enough time 

for several, isolated wetland areas to develop.  The site’s original soils were derived from glacial till (i.e., 

unstratified sand, silt, and rock) deposits.  However, under existing conditions the great majority of the soils 

within the study area are disturbed and are derived from sandy/silty fill.  The soils are classified as Aquents 

(308w), which are poorly drained disturbed wetland soils, and as Udorthents (308) which are moderately 

well drained disturbed upland soils.   Also, at the far northwestern portion of the site, in a forested area, the 

soils are identified as the well-drained Wethersfield (87) loam soil series.  At the far southwestern section of 

the study area, a small shallow detention basin was investigated as a vernal pool, but no obligate species 

(e.g., mole salamanders, wood frogs) were observed.  For the most part, the regulated wetlands within the 

study area are emergent (i.e., meadow/marsh), with some scrub shrub inclusions.  Dominant species include 

willows, dogwoods, cattail, common reed, sedges, rushes, monkey flower, swamp milkweed, purple loosestrife, 

goldenrods, asters, red top, and others.  We note that the study area does contain several, small and isolated 

“wet” areas with wetland vegetation but marginal upland soils, which were not delineated.   

 
REMA ECOLOGICAL SERVICES, LLC 

43 Blue Ridge Drive, Vernon, CT 06066  
860.649.REMA (7362) / 860.883.8690 
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ON-SITE SOIL INVESTIGATION & WETLAND DELINEATION REPORT (CONTINUED) 
 
PROJECT NAME & SITE LOCATION:  +/- 8.5 acres (Study Area)   

  71 & 81 Commerce Road, Manchester, CT  

 

 

SoilsReport-71and81CommerchRD-5-24-24 

SOIL MAP UNITS 
Upland Soils 
 

Udorthents (308).  This soil mapping unit consists of well drained to moderately well drained soils that have been 

altered by cutting, filling, or grading.  The areas either have had two feet or more of the upper part of the original 
soil removed or have more than two feet of fill material on top of the original soil.  Udorthents or Made Land soils 
can be found on any soil parent material but are typically fluvial on glacial till plains and outwash plains and 

stream terraces. 
 

Wethersfield loam (87).  The Wethersfield series consists of deep, well drained soils formed in a coarse-loamy 

mantle underlain by firm, compact glacial till from Triassic materials.  They are nearly level to steeply sloping 
soils on till plains, low ridges and drumloidal landforms.  The soils developed in glacial till derived mainly from 

reddish Triassic sandstone, conglomerate and shale with some basalt.  Typically, these soils have a dark brown 
loam surface layer 8 inches thick.  The subsoil from 8 to 25 inches is reddish brown loam.  The substratum from 
25 to 60 inches is reddish brown, firm fine sandy loam. 

 

Wetland Soils 
 

Aquents (308w).  This soil map unit consists of poorly drained and very poorly drained, disturbed land areas.  

They are most often found on landscapes which have been subject to prior filling and/or excavation activities.  In 
general, this soil map unit occurs where two or more feet of the original soil surface has been filled over, graded or 
excavated.  The Aquents are characterized by a seasonal to prolonged high ground water table and either support or 
are capable of supporting wetland vegetation.  Aquents are recently formed soils which have an aquic moisture 

regime.  An aquic moisture regime is associated with a reducing soil environment that is virtually free of dissolved 
oxygen because the soil is saturated by groundwater or by water of the capillary fringe.  The key feature is the 
presence of a ground water table at or very near to the soil surface for a period of fourteen days or longer during the 

growing season. 
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ON-SITE SOIL INVESTIGATION & WETLAND DELINEATION REPORT (CONTINUED) 
 
PROJECT NAME & SITE LOCATION:  +/- 8.5 acres (Study Area)   

  71 & 81 Commerce Road, Manchester, CT  

 

 

SoilsReport-71and81CommerchRD-5-24-24 

SOIL MAP UNITS 
 

See previous page 
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 
 
 

 
 
Any accompanying soil logs and soil maps, and the on-site soil investigation narrative are in accordance with the taxonomic 
classification of the National Cooperative Soil Survey of the USDA Natural Resource Conservation Service, and with the 
Connecticut Soil Legend (DEP Bulletin No.5, 1983), as amended by USDA-NRCS.  Jurisdictional wetland boundaries were 
delineated pursuant to the Connecticut General Statutes (CGS Sections 22a-36 to 22a-45), as amended.  The site investigation was 
conducted and/or reviewed by the undersigned Registered Soil Scientist(s) [registered with the Society of Soil Scientists of 
Southern New England (SSSSNE) in accordance with the standards of the Federal Office of Personnel Management]. 
 
Respectfully submitted, 
 

REMA ECOLOGICAL SERVICES, LLC 
 

 
 
   

George T. Logan, MS, PWS, CSE      
Registered Professional Soil Scientist   
Field Investigator/Senior Reviewer  
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

9 Scitico, Shaker, and Maybid 
soils, 0 to 3 percent slopes

2.9 2.6%

12 Raypol silt loam, 0 to 3 percent 
slopes

2.1 1.9%

28A Elmridge fine sandy loam, 0 to 
3 percent slopes

1.0 0.9%

43B Rainbow silt loam, 3 to 8 
percent slopes

0.4 0.3%

82B Broadbrook silt loam, 3 to 8 
percent slopes

29.4 26.1%

82D Broadbrook silt loam, 15 to 25 
percent slopes

0.4 0.4%

87B Wethersfield loam, 3 to 8 
percent slopes

10.4 9.2%

87C Wethersfield loam, 8 to 15 
percent slopes

7.8 6.9%

87D Wethersfield loam, 15 to 25 
percent slopes

5.4 4.8%

306 Udorthents-Urban land 
complex

15.7 13.9%

702A Tisbury silt loam, 0 to 3 percent 
slopes

7.0 6.2%

702B Tisbury silt loam, 3 to 8 percent 
slopes

1.9 1.7%

704A Enfield silt loam, 0 to 3 percent 
slopes

5.7 5.1%

704B Enfield silt loam, 3 to 8 percent 
slopes

22.7 20.1%

Totals for Area of Interest 112.9 100.0%

Soil Map—State of Connecticut, Western Part 71 & 81 Commerce Road, 
Manchester, CT

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/23/2024
Page 3 of 3



C1.1

LF
F 

C
O

M
M

ER
C

E 
JV

 L
LC

SI
TE

 P
LA

N

APPROVED

SHEET INDEX



C2.1

LF
F 

C
O

M
M

ER
C

E 
JV

 L
LC

APPROVED

SI
TE

 P
LA

N



C2.2

LF
F 

C
O

M
M

ER
C

E 
JV

 L
LC

SI
TE

 P
LA

N

APPROVED



C3.1

LF
F 

C
O

M
M

ER
C

E 
JV

 L
LC

SI
TE

 P
LA

N

APPROVED
Green = upland
review area boundary

Blue = edge of
wetland



C4.1

LF
F 

C
O

M
M

ER
C

E 
JV

 L
LC

SI
TE

 P
LA

N

APPROVED
Green = upland
review area boundary

Blue = edge of
wetland



C4.2

LF
F 

C
O

M
M

ER
C

E 
JV

 L
LC

SI
TE

 P
LA

N

APPROVED



C5.1

LF
F 

C
O

M
M

ER
C

E 
JV

 L
LC

SI
TE

 P
LA

N

APPROVED

mpilla
Rectangle



C6.1

LF
F 

C
O

M
M

ER
C

E 
JV

 L
LC

SI
TE

 P
LA

N

APPROVED
Green = upland
review area boundary

Blue = edge of
wetland



C6.2

LF
F 

C
O

M
M

ER
C

E 
JV

 L
LC

SI
TE

 P
LA

N



C7.1

LF
F 

C
O

M
M

ER
C

E 
JV

 L
LC

SI
TE

 P
LA

N

APPROVED

Green = upland
review area boundary

Blue = edge of
wetland



C7.2

LF
F 

C
O

M
M

ER
C

E 
JV

 L
LC

SI
TE

 P
LA

N

APPROVED



C8.1

LF
F 

C
O

M
M

ER
C

E 
JV

 L
LC

SI
TE

 P
LA

N

APPROVED



C8.2

LF
F 

C
O

M
M

ER
C

E 
JV

 L
LC

SI
TE

 P
LA

N

APPROVED



C8.3

LF
F 

C
O

M
M

ER
C

E 
JV

 L
LC

SI
TE

 P
LA

N

APPROVED



C8.4

LF
F 

C
O

M
M

ER
C

E 
JV

 L
LC

SI
TE

 P
LA

N

APPROVED



L
F
F
 C

o
m

m
e
r
c
ia

l
 

M
a
n

c
h

e
s
te

r
 C

T
P

r
o

je
c
te

d
 E

x
te

r
io

r
 L

ig
h

ti
n

g
 L

e
v
e
ls

 @
 0

'A
F
G

Designer

SLS

Date

05/15/2024

Scale

Not to Scale

Drawing No.

Summary

1 of 1

Statistics

Description Symbol Avg Max Min Max/Min Avg/Min

Corner Auto Parking Area 1.7 fc 4.2 fc 0.4 fc 10.5:1 4.3:1

Entry Drive Laness 1.6 fc 2.4 fc 0.4 fc 6.0:1 4.0:1

Front Auto Parking 1.4 fc 2.6 fc 0.3 fc 8.7:1 4.7:1

Side Auto Parking 1.8 fc 4.2 fc 0.3 fc 14.0:1 6.0:1

Trailer Parking Area 1.2 fc 2.7 fc 0.3 fc 9.0:1 4.0:1

Truck Court 1.3 fc 2.1 fc 0.8 fc 2.6:1 1.6:1

Back Corner Drive Lane (NE) 1.3 fc 2.0 fc 0.8 fc 2.5:1 1.6:1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.3

0.3

0.3

0.2

0.2

0.1

0.1

0.1

0.1

0.1

0.3

0.4

0.4

0.4

0.3

0.2

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.3

0.6

0.6

0.5

0.3

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.4

0.9

0.8

0.6

0.4

0.3

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.4

0.9

0.7

0.5

0.3

0.2

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.2

0.2

0.2

0.1

0.1

0.1

0.5

1.0

0.9

0.8

0.6

0.4

0.3

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.2

0.2

0.2

0.3

0.3

0.3

0.3

0.3

0.4

0.5

0.4

0.4

0.4

0.4

0.3

0.1

0.2

0.5

1.2

1.0

0.9

0.7

0.5

0.4

0.4

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.3

0.7

0.7

0.7

0.8

0.7

0.6

0.2

0.1

0.2

0.6

1.2

1.2

1.1

1.0

0.8

0.8

0.9

0.9

1.0

0.9

1.0

1.1

1.3

1.4

1.1

0.6

0.1

0.2

0.8

1.6

1.5

1.5

1.4

1.5

1.7

1.6

1.9

1.1

1.2

1.7

2.2

2.5

2.3

1.2

0.2

0.1

0.1

0.2

0.8

1.2

2.0

2.1

2.1

1.4

1.9

2.7

3.4

3.4

1.9

0.3

0.1

0.1

0.1

0.2

0.7

1.5

1.8

1.4

1.5

2.0

2.7

3.5

4.2

2.4

0.5

0.1

0.1

0.1

0.1

0.2

0.6

1.2

1.9

2.6

2.4

2.2

2.0

2.1

1.9

1.7

1.7

1.5

1.3

1.5

2.0

2.7

3.4

4.1

4.0

0.7

0.1

0.1

0.1

0.1

0.1

0.1

0.4

0.9

1.7

2.0

1.8

1.7

1.7

1.8

1.9

2.0

2.4

2.6

2.6

2.5

2.3

2.2

2.4

2.1

2.4

2.5

2.4

2.3

2.1

1.9

2.0

0.2

0.7

4.3

0.9

0.1

0.1

0.1

0.3

0.8

1.5

1.9

1.8

1.7

1.5

1.5

1.6

1.7

1.9

2.0

2.2

1.9

2.0

2.0

2.0

2.1

2.3

2.1

2.5

2.5

2.4

2.3

2.1

2.1

0.2

0.6

3.1

0.7

0.1

0.1

0.3

0.7

1.2

1.8

1.7

1.5

1.4

1.4

1.4

1.6

1.7

1.9

2.0

1.5

1.6

1.7

0.2

0.5

2.5

0.6

0.1

0.2

0.6

1.0

1.5

1.4

1.3

1.2

1.2

1.2

1.2

1.3

1.4

1.2

0.1

0.3

1.9

0.6

0.1

0.2

0.5

0.8

1.3

1.3

1.1

1.0

1.0

1.0

1.2

1.3

1.4

1.4

0.1

0.2

1.0

0.3

0.1

0.2

0.4

0.8

1.2

1.1

1.0

0.9

1.0

1.1

1.3

1.5

1.5

0.2

0.6

0.2

0.1

0.4

0.8

1.2

1.0

0.9

0.9

0.9

1.1

1.3

1.7

0.2

0.3

0.1

0.1

0.4

0.9

1.3

0.1

0.7

0.2

0.1

0.4

0.9

1.5

0.1

1.6

0.3

0.1

0.4

1.0

1.6

0.2

0.4

2.5

0.5

0.1

0.1

0.1

0.5

1.3

1.7

0.2

0.5

3.4

0.9

0.1

0.1

0.1

0.1

0.5

1.1

2.1

0.2

0.5

4.4

1.5

0.1

0.1

0.1

0.1

0.1

0.4

1.2

1.9

0.2

0.5

4.8

1.6

0.1

0.1

0.1

0.1

0.1

0.3

0.9

1.6

0.2

0.4

3.7

1.3

0.1

0.1

0.2

0.6

1.4

0.4

3.0

1.0

0.1

0.1

0.2

0.5

1.2

0.3

0.9

0.1

0.1

0.1

0.4

1.0

0.2

0.6

0.1

0.1

0.4

0.8

1.1

0.2

0.3

0.1

0.1

0.3

0.7

1.0

0.1

0.3

0.4

0.1

0.1

0.3

0.7

1.0

0.1

0.3

0.9

0.3

0.1

0.3

0.6

1.1

0.1

0.3

1.9

0.7

0.1

0.2

0.6

1.2

0.1

0.3

3.0

0.9

0.1

0.2

0.6

1.3

0.1

0.4

4.1

1.5

0.1

0.1

0.1

0.1

0.3

0.7

1.4

0.1

0.4

4.1

2.5

0.2

0.1

0.1

0.1

0.1

0.1

0.3

0.9

1.7

0.4

4.4

2.8

0.3

0.1

0.1

0.1

0.1

0.1

0.1

0.3

0.9

1.3

1.8

0.3

1.9

0.3

0.1

0.1

0.1

0.1

0.2

0.8

1.6

1.7

0.3

1.6

0.2

0.1

0.1

0.1

0.2

0.6

1.2

1.8

0.2

1.4

0.2

0.1

0.1

0.1

0.1

0.4

1.0

1.7

0.2

0.3

0.8

0.2

0.1

0.1

0.3

0.8

1.4

0.1

0.3

0.5

0.1

0.1

0.3

0.7

1.2

0.1

0.2

0.6

0.2

0.1

0.2

0.6

1.0

0.1

0.2

1.0

0.5

0.1

0.2

0.5

0.8

0.1

0.2

2.2

1.1

0.1

0.1

0.2

0.5

0.9

0.2

3.3

1.6

0.2

0.1

0.1

0.4

0.9

0.3

2.2

0.4

0.1

0.1

0.1

0.4

0.9

0.3

3.7

0.6

0.1

0.1

0.1

0.1

0.4

1.0

1.6

0.3

4.1

0.8

0.1

0.1

0.1

0.1

0.1

0.5

1.1

1.6

0.2

2.8

0.6

0.1

0.1

0.1

0.2

0.6

1.4

1.8

0.2

0.5

2.3

0.5

0.1

0.1

0.1

0.1

0.5

1.0

2.1

0.1

0.4

1.8

0.5

0.1

0.1

0.1

0.1

0.5

1.2

1.9

0.1

0.3

1.0

0.3

0.1

0.1

0.1

0.1

0.4

0.9

1.6

0.1

0.2

0.6

0.2

0.1

0.1

0.1

0.3

0.6

1.4

0.1

0.2

0.7

0.3

0.1

0.1

0.2

0.5

1.2

0.2

1.2

0.7

0.1

0.1

0.2

0.5

1.0

1.7

0.2

1.5

0.3

0.1

0.1

0.4

0.8

1.1

0.2

2.4

0.4

0.1

0.1

0.3

0.7

1.0

0.2

3.3

0.8

0.1

0.1

0.1

0.3

0.7

1.0

0.2

0.6

4.3

1.2

0.1

0.1

0.1

0.1

0.3

0.6

1.1

0.2

0.6

4.5

1.6

0.1

0.1

0.1

0.1

0.2

0.6

1.2

0.2

0.5

3.7

1.2

0.1

0.1

0.1

0.2

0.6

1.4

0.1

0.4

3.1

1.1

0.1

0.1

0.1

0.1

0.3

0.7

1.4

0.1

0.3

3.2

2.6

1.2

0.2

0.1

0.1

0.1

0.3

0.9

1.7

0.3

0.7

1.7

2.6

2.8

2.3

1.2

0.3

0.1

0.1

0.1

0.3

0.8

1.3

0.4

0.9

1.8

2.7

3.2

2.6

1.4

0.4

0.1

0.1

0.1

0.2

0.8

1.6

0.5

1.1

2.0

2.9

3.6

3.5

1.7

0.3

0.1

0.1

0.1

0.2

0.6

1.2

1.8

1.5

1.4

1.7

2.3

2.9

3.4

4.2

4.0

1.2

0.1

0.1

0.1

0.1

0.4

1.0

1.6

2.2

2.1

2.3

2.4

2.5

2.5

2.1

2.2

1.8

1.7

1.7

1.7

2.1

2.7

3.4

4.1

4.5

3.8

1.0

0.1

0.1

0.1

0.1

0.1

0.3

0.8

1.4

1.3

1.0

2.1

1.8

2.0

2.2

2.3

2.4

2.5

2.2

2.3

2.5

2.1

2.0

1.7

1.5

1.5

1.7

2.9

2.8

0.5

0.1

0.1

0.1

0.1

0.1

0.3

0.7

1.1

0.8

0.8

0.8

0.9

1.1

1.3

1.5

1.6

1.1

1.4

1.7

1.7

2.3

2.0

1.9

1.7

1.4

1.4

0.2

0.1

0.1

0.1

0.1

0.1

0.3

0.6

0.9

1.0

0.9

0.8

0.8

0.8

1.0

1.2

1.4

1.6

1.2

1.9

1.8

1.6

1.4

1.3

1.2

0.6

0.1

0.1

0.1

0.1

0.1

0.3

0.5

0.8

1.2

1.0

0.9

0.8

0.7

0.8

0.9

1.1

1.3

1.4

1.1

1.6

1.5

1.3

1.2

1.1

0.2

0.1

0.1

0.1

0.1

0.1

0.2

0.5

0.7

1.1

0.9

0.8

0.8

0.7

0.8

0.9

1.1

1.2

1.3

1.2

1.1

1.1

1.0

0.4

0.1

0.1

0.1

0.1

0.1

0.2

0.5

0.8

1.1

1.0

0.9

0.8

0.7

0.8

0.8

0.9

1.0

1.1

0.9

0.9

0.9

0.9

0.9

0.2

0.1

0.1

0.1

0.1

0.2

0.5

0.8

1.2

1.2

1.1

1.0

0.9

0.8

0.7

0.7

0.7

0.8

0.9

0.8

0.9

1.0

1.1

0.2

0.1

0.1

0.1

0.1

0.3

0.7

1.2

1.2

1.1

1.0

0.8

0.7

0.6

0.6

0.7

0.7

1.0

1.1

1.3

1.4

0.2

0.1

0.1

0.1

0.2

0.5

1.0

1.5

1.2

1.1

0.9

0.7

0.6

0.6

0.6

0.6

1.3

1.5

1.6

1.8

0.4

0.2

0.1

0.1

0.3

0.6

1.3

1.1

1.0

0.8

0.7

0.7

0.7

1.6

1.9

2.0

2.2

2.3

0.7

0.3

0.1

0.1

0.2

0.5

1.2

1.9

1.1

1.0

0.9

0.9

2.2

2.4

2.6

2.6

1.9

1.1

0.5

0.2

0.1

0.3

0.8

1.2

1.8

2.4

3.1

2.6

2.0

1.0

0.5

0.2

0.1

0.1

0.1

0.4

0.9

1.3

1.7

2.5

3.0

2.0

1.0

0.3

0.1

0.1

0.1

0.1

0.1

0.4

0.7

1.2

1.5

1.4

0.7

1.1

1.5

1.8

1.9

1.5

1.3

0.7

0.2

0.1

0.1

0.1

0.3

0.7

1.0

1.1

1.0

0.9

1.5

1.2

1.0

0.7

0.5

0.3

0.2

0.2

0.3

0.5

0.7

1.0

1.0

0.7

0.5

0.3

0.1

0.1

0.1

0.3

0.6

0.8

0.7

0.7

0.6

0.6

0.7

0.8

0.9

1.0

1.1

1.2

1.4

1.1

1.2

0.7

0.5

0.4

0.3

0.3

0.2

0.1

0.1

0.2

0.3

0.3

0.4

0.3

0.1

0.1

0.1

0.3

0.4

0.4

0.4

0.4

0.4

0.4

0.5

0.5

0.4

0.4

0.5

0.6

0.5

0.4

0.3

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.4

0.4

0.4

0.5

0.5

0.5

0.5

0.5

0.5

0.4

0.4

0.4

0.5

0.5

0.5

0.5

0.6

0.6

0.6

0.7

0.7

0.8

0.8

0.8

0.7

0.7

0.7

0.7

0.7

0.8

0.7

0.7

0.7

0.7

0.6

0.6

0.6

0.6

0.6

0.7

0.7

0.8

0.8

0.9

0.9

0.9

1.0

1.0

1.1

1.1

1.2

1.1

1.1

1.0

1.0

0.9

0.9

0.9

1.6

1.5

1.4

1.3

1.2

1.0

0.9

1.0

1.0

1.1

1.1

1.2

1.2

1.3

1.3

1.3

1.3

1.4

1.4

1.5

1.6

1.5

1.5

1.4

1.3

1.2

1.1

1.1

1.1

2.0

2.0

1.7

1.5

1.4

1.3

1.3

1.4

1.4

1.5

1.6

1.6

1.6

1.6

1.6

1.6

1.7

1.8

1.9

1.9

1.9

1.7

1.7

1.6

1.4

1.4

1.4

1.4

1.3

2.2

2.2

2.0

1.8

1.6

1.6

1.6

1.7

1.7

1.9

2.0

2.0

2.0

1.9

1.9

1.9

1.9

2.1

2.3

2.3

2.2

1.9

1.7

1.8

1.6

1.6

1.6

1.5

2.2

2.3

2.0

2.0

1.8

1.8

1.9

1.9

2.0

2.2

2.4

2.4

2.3

2.1

2.1

2.2

2.1

2.4

2.1

2.3

2.0

2.0

2.0

1.8

1.9

2.1

2.1

1.5

1.7

1.5

1.4

1.3

1.1

1.0

1.0

0.9

0.9

1.1

1.3

1.6

1.8

1.8

1.6

1.4

1.3

1.2

1.1

1.0

1.0

1.0

1.1

1.3

1.5

1.6

1.5

1.6

1.4

1.4

1.3

1.2

1.1

1.0

1.0

1.1

1.3

1.5

1.6

1.3

1.6

1.5

1.5

1.3

1.2

1.1

1.1

1.1

1.1

1.3

1.4

1.4

1.2

1.9

1.7

1.6

1.4

1.3

1.2

1.1

1.1

1.1

1.3

1.4

1.4

1.2

1.8

1.6

1.5

1.4

1.3

1.2

1.1

1.1

1.1

1.2

1.4

1.4

1.3

1.9

1.6

1.5

1.4

1.2

1.2

1.1

1.1

1.1

1.3

1.4

1.5

1.4

1.8

1.7

1.6

1.4

1.2

1.1

1.1

1.1

1.1

1.3

1.5

1.6

1.6

1.5

1.6

1.5

1.4

1.3

1.1

1.1

1.0

1.1

1.3

1.5

1.7

1.7

1.3

1.5

1.5

1.4

1.3

1.1

1.0

1.0

1.0

1.2

1.5

1.7

1.9

1.9

1.3

1.4

1.3

1.2

1.1

1.0

1.0

1.0

1.2

1.5

1.7

1.8

1.8

1.2

1.3

1.3

1.3

1.2

1.0

1.0

1.0

1.2

1.4

1.6

1.7

1.5

1.3

1.4

1.4

1.3

1.2

1.1

1.1

1.0

1.2

1.4

1.5

1.6

1.3

1.4

1.5

1.4

1.3

1.2

1.1

1.1

1.1

1.2

1.3

1.5

1.5

1.2

1.5

1.6

1.4

1.3

1.2

1.2

1.1

1.1

1.2

1.3

1.4

1.5

1.3

1.6

1.6

1.5

1.3

1.3

1.2

1.2

1.1

1.2

1.3

1.4

1.5

1.4

1.7

1.6

1.5

1.4

1.3

1.2

1.2

1.2

1.2

1.3

1.5

1.6

1.5

1.7

1.6

1.6

1.4

1.3

1.3

1.2

1.1

1.2

1.3

1.5

1.7

1.7

1.8

1.6

1.5

1.3

1.2

1.2

1.1

1.1

1.3

1.5

1.7

1.8

1.7

1.6

1.4

1.3

1.2

1.1

1.1

1.1

1.2

1.5

1.7

1.9

1.9

1.8

1.6

1.4

1.3

1.2

1.1

1.1

1.1

1.2

1.4

1.6

1.7

1.7

1.7

1.6

1.4

1.3

1.2

1.1

1.1

1.1

1.2

1.4

1.6

1.6

1.4

1.6

1.6

1.5

1.4

1.2

1.1

1.1

1.1

1.2

1.4

1.5

1.5

1.3

1.4

1.5

1.5

1.4

1.3

1.1

1.1

1.1

1.1

1.3

1.4

1.5

1.3

1.2

1.4

1.4

1.3

1.3

1.2

1.1

1.1

1.1

1.3

1.4

1.5

1.3

1.1

1.3

1.4

1.3

1.3

1.2

1.1

1.1

1.1

1.3

1.4

1.5

1.4

1.2

1.4

1.4

1.4

1.3

1.2

1.1

1.1

1.1

1.3

1.5

1.6

1.6

1.3

1.5

1.5

1.4

1.3

1.2

1.1

1.1

1.1

1.3

1.5

1.7

1.7

1.4

1.6

1.5

1.4

1.2

1.2

1.1

1.1

1.1

1.3

1.5

1.7

1.9

1.9

1.6

1.5

1.3

1.2

1.2

1.1

1.1

1.1

1.2

1.5

1.7

1.9

1.9

1.6

1.5

1.4

1.3

1.2

1.2

1.1

1.1

1.2

1.4

1.6

1.7

1.6

1.7

1.6

1.5

1.4

1.3

1.2

1.1

1.1

1.2

1.4

1.5

1.6

1.3

1.8

1.7

1.6

1.4

1.3

1.2

1.2

1.1

1.2

1.3

1.5

1.5

1.3

1.7

1.6

1.5

1.4

1.3

1.2

1.2

1.1

1.2

1.3

1.4

1.5

1.3

1.8

1.7

1.5

1.4

1.3

1.2

1.1

1.1

1.2

1.3

1.4

1.5

1.3

1.7

1.7

1.6

1.4

1.3

1.2

1.1

1.1

1.1

1.3

1.5

1.6

1.5

1.5

1.6

1.5

1.4

1.3

1.2

1.1

1.1

1.1

1.3

1.5

1.6

1.6

1.3

1.5

1.5

1.4

1.3

1.2

1.1

1.0

1.1

1.3

1.5

1.7

1.8

1.3

1.4

1.3

1.3

1.1

1.0

1.0

1.0

1.2

1.5

1.7

1.9

1.9

1.2

1.3

1.3

1.3

1.1

1.0

1.0

1.0

1.2

1.4

1.6

1.8

1.8

1.3

1.4

1.4

1.3

1.2

1.1

1.0

1.0

1.2

1.4

1.6

1.7

1.4

1.4

1.5

1.4

1.3

1.2

1.1

1.1

1.1

1.2

1.4

1.5

1.5

1.3

1.5

1.6

1.4

1.3

1.2

1.1

1.1

1.1

1.1

1.3

1.4

1.4

1.2

1.7

1.6

1.4

1.3

1.2

1.2

1.1

1.1

1.1

1.2

1.4

1.4

1.3

1.7

1.6

1.4

1.4

1.3

1.2

1.1

1.1

1.1

1.2

1.4

1.5

1.3

1.7

1.6

1.6

1.4

1.3

1.2

1.1

1.1

1.1

1.3

1.4

1.5

1.5

1.7

1.6

1.5

1.3

1.2

1.1

1.1

1.1

1.2

1.4

1.6

1.6

1.7

1.6

1.5

1.4

1.2

1.1

1.1

1.0

1.0

1.1

1.4

1.5

1.7

1.7

1.7

1.5

1.3

1.2

1.1

1.0

0.9

0.9

1.0

1.3

1.5

1.7

1.7

1.7

1.6

1.3

1.2

1.0

0.9

1.0

1.2

1.4

1.5

1.4

1.5

1.5

1.4

1.2

1.0

0.9

0.9

1.1

1.2

1.3

1.4

1.3

2.2

2.3

2.5

1.8

2.1

1.9

2.1

2.3

2.5

2.5

2.4

2.2

2.1

2.1

2.1

2.3

2.5

2.4

1.4

1.6

1.5

1.6

1.8

1.7

1.9

2.2

2.3

2.3

2.2

2.0

1.9

2.0

2.0

2.0

2.1

2.1

1.3

1.4

1.3

1.4

1.6

1.7

1.7

1.9

2.0

2.0

1.9

1.7

1.7

1.7

1.7

1.7

1.7

1.7

1.1

1.1

1.1

1.2

1.3

1.4

1.5

1.6

1.6

1.6

1.5

1.4

1.4

1.4

1.4

1.4

1.3

1.3

0.9

0.9

0.9

1.0

1.1

1.1

1.2

1.2

1.2

1.2

1.1

1.1

1.0

1.0

1.0

1.0

0.9

0.9

0.7

0.8

0.8

0.9

0.9

0.9

0.9

0.9

0.9

0.8

0.8

0.7

0.7

0.7

0.6

0.6

0.6

0.6

0.7

0.6

0.7

0.7

0.8

0.8

0.8

0.8

0.7

0.7

0.7

0.6

0.5

0.5

0.4

0.4

0.4

0.5

0.6

0.8

0.6

0.7

0.8

0.8

0.8

0.8

0.8

0.7

0.7

0.7

0.6

0.5

0.4

0.4

0.5

0.8

1.0

0.7

0.7

0.8

0.9

0.9

0.9

0.9

0.9

0.9

0.9

0.8

0.6

0.5

0.4

0.4

0.5

0.8

1.1

1.3

0.9

0.9

0.9

1.0

1.1

1.1

1.1

1.0

1.0

1.0

0.9

0.7

0.5

0.4

0.4

0.5

0.8

1.1

1.3

1.6

1.9

1.1

1.1

1.2

1.3

1.3

1.2

1.2

1.3

1.2

1.0

0.7

0.6

0.4

0.4

0.6

0.9

1.3

1.6

1.9

2.1

1.2

1.2

1.3

1.4

1.4

1.4

1.5

1.5

1.3

1.0

0.7

0.5

0.4

0.4

0.6

0.9

1.3

1.8

2.1

2.5

1.4

1.4

1.5

1.7

1.7

1.6

1.6

1.5

1.3

1.0

0.7

0.4

0.4

0.5

1.3

1.5

1.5

1.8

2.0

1.6

0.5

0.6

0.7

0.8

0.9

0.9

1.1

1.1

1.0

1.3

1.3

1.1

1.5

1.4

1.2

1.6

1.4

1.3

1.7

1.6

1.6

1.6

2.1

1.9

1.9

1.9

2.0

2.0

2.0

2.0

1.9

1.8

2.0

2.1

2.2

2.2

2.1

2.0

2.1

2.0

2.0

2.0

1.9

2.0

2.1

2.1

2.1

1.9

1.8

2.0

2.0

2.0

2.0

2.0

2.0

2.0

1.8

1.9

2.0

1.5

1.7

1.8

1.3

1.4

1.5

1.1

1.3

1.4

1.1

1.3

1.3

1.3

1.2

1.4

1.4

1.3

1.5

2.4

3.4

1.4

2.2

2.9

3.8

1.1

1.9

2.7

3.3

0.9

1.7

2.3

2.5

0.6

1.2

1.5

1.5

0.4

0.7

0.9

0.9

0.6

0.8

0.8

0.7

0.7

1.0

1.3

1.1

0.4

1.0

1.7

2.2

2.2

1.1

2.1

2.9

3.3

1.2

2.1

3.0

3.9

1.3

2.2

3.1

3.8

1.3

2.2

3.2

3.7

1.1

2.0

2.7

3.5

0.9

1.7

2.5

3.3

0.7

1.5

2.2

2.6

2.2

0.5

1.1

1.5

1.6

1.3

0.7

0.9

1.0

0.8

0.5

0.8

0.9

0.8

0.6

1.0

1.2

1.3

0.7

1.5

2.0

2.3

0.8

1.8

2.6

3.3

1.0

1.8

2.7

3.7

1.0

1.9

2.9

3.5

1.0

1.9

2.9

3.5

0.9

1.7

2.4

3.2

3.9

0.7

1.5

2.2

3.0

3.2

0.5

1.2

2.0

2.5

2.4

0.9

1.4

1.6

1.4

0.6

0.8

1.0

0.9

0.4

0.7

0.9

0.9

0.4

0.8

1.2

1.3

0.5

1.2

1.9

2.3

0.7

1.5

2.4

3.2

0.7

1.6

2.4

3.4

0.8

1.7

2.5

3.4

0.7

1.6

2.5

3.5

4.0

0.6

1.4

2.2

2.9

3.8

1.2

2.0

2.8

3.3

0.9

1.8

2.4

2.5

0.7

1.3

1.5

1.5

0.4

0.8

0.9

0.9

0.6

0.9

0.9

0.4

0.7

1.1

1.3

0.4

1.0

1.8

2.3

2.3

0.5

1.2

2.1

3.0

3.5

0.5

1.3

2.2

3.1

4.1

1.4

2.3

3.2

3.8

1.3

2.3

3.3

3.9

1.2

2.1

2.8

3.7

1.0

1.9

2.8

3.5

0.8

1.8

2.8

2.2

3.5

4.1

1.6

2.2

2.9

3.6

3.6

1.6

1.4

2.1

2.8

3.4

3.4

2.0

1.1

1.2

1.6

2.1

2.3

2.2

1.0

0.9

0.9

1.0

1.2

1.3

1.2

1.0

0.9

0.9

0.9

0.8

0.6

1.2

1.1

0.8

0.6

1.5

1.3

1.0

0.7

1.9

1.7

1.2

0.7

2.0

1.3

1.2

1.0

1.1

1.2

1.3

1.2

1.0

1.2

1.3

1.0

1.2

1.3

1.2

1.1

1.3

1.3

1.3

1.4

1.4

1.3

1.5

1.5

1.4

1.3

1.6

1.5

1.4

1.4

1.7

1.7

1.6

1.5

1.3

1.7

1.4

1.3

1.2

0.9

1.7

1.6

1.4

1.3

1.2

1.1

1.0

1.0

1.0

1.0

1.7

1.5

1.4

1.2

1.1

1.1

1.1

1.1

1.2

1.3

1.2

1.1

1.0

1.0

1.2

1.3

0.9

0.9

1.1

1.2

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.3

0.3

0.8

0.8

0.8

0.8

0.3

0.3

0.3

0.3

0.4

0.4

0.3 0.3

0.3

0.3

0.4

0.4 0.4

0.8

5.1

2.6

2.1

2.1

2.7

2.7

2.4

4.2

4.2 4.2 4.2

2.0

WM 1 @ 32'

WM 1 @ 32'

WM 1 @ 32'

WM 1 @ 32'

WM 1 @ 32'

WM 1 @ 32'

WM 2 @ 32'

WM 2 @ 32'

WM 2 @ 32'

WM 2 @ 32'

PL 1 @ 32'

PL 1 @ 32'

PL 1 @ 32'

PL 2 @ 32'

PL 2 @ 32'

PL 2 @ 32'

PL 2 @ 32'

PL 3 @ 20'

PL 3 @ 20'

PL 3 @ 20'

PL 3 @ 20'

PL 3 @ 20'

PL 3 @ 20'

WM 2 @ 32'

WM 2 @ 32'

PL 1 @ 32'

PL 125 @ 25'

Plan View

Schedule

Symbol Label QTY Manufacturer Catalog Description
Lamp

Output
LLF

Input

Power

Mounting

Height
Polar Plot

WM
1

6 ILLUMADYNE ISB-75W-NV-50-4070-

T4

75W Wall Mounted, Type 4 Distribution,

4000K

13600 1 75 32' AFG

WM
2

6 ILLUMADYNE ISB-75W-NV-50-4070-

T3

75W Wall Mounted, Type 3 Distribution,

4000K

13600 1 75 32' AFG

PL 1

4 ILLUMADYNE ISB-75W-NV-50-4070-

T3 EGS

75W Pole Mounted, Type 3 Distribution,

4000K, External Glare Shield

13600 1 75 32' AFG

PL
125

1 ILLUMADYNE ISB-75W-NV-50-4070-

T3 EGS

75W Pole Mounted, Type 3 Distribution,

4000K, External Glare Shield

13600 1 75 25' AFG

PL 2

4 ILLUMADYNE ISB-75W-NV-50-4070-

T3 EGS

75W Pole Mounted, Type 3 Distribution,

4000K, External Glare Shield

13600 1 75 32' AFG

PL 3

6 ILLUMADYNE ISB-75W-NV-50-5070-

T3

75W Pole Mounted, Type 3 Distribution,

4000K, External Glare Shield

13600 1 75 20' AFG



TOWN OF MANCHESTER 

PLANNING AND ECONOMIC DEVELOPMENT DEPARTMENT 

 

 

TO: Planning & Zoning Commission  

 

FROM: Megan Pilla, Principal Development Planner 

 

DATE: June 27, 2024 

 

RE: Steven Blanchard 

 Pre-application Review (PAR-0004-2024) 

 

 

Introduction 

  

The applicant is seeking initial feedback on a possible zoning regulation amendment proposal to 

allow construction of a new 2-family residence in a Residence A (RA) zone. As currently 

written, the regulations allow the conversion of an existing single-family house to a 2-family 

house by special exception (Art. II, Sec. 4.02.01), but do not allow new construction of a 2-

family house. 

 

If such a regulation amendment were to be considered, the applicant is interested in developing a 

new 2-family house at 669 Hartford Road. A location map and plan for that parcel are attached 

for purposes of discussion. 

 

As always, any discussion held during a pre-application review is non-binding for both the 

Commission and the applicant. 

 

 

mp 
R:\Planning\PZC\2024\07 - July 01\PAR-0004-2024 - Memo.docx 

Attach. 







TOWN OF MANCHESTER 

PLANNING AND ECONOMIC DEVELOPMENT DEPARTMENT 

 

 

 

 

 

TO: Planning & Zoning Commission 

 

FROM: Megan Pilla, Principal Development Planner 

 

DATE: June 27, 2024 

 

RE: Lot Line Revision 

 

 

Pursuant to the Planning and Zoning Commission’s policy statement regarding lot line revisions 

adopted May 18, 1992, we are notifying the Commission that staff has approved a lot line 

revision at the following location:  483 Birch Mountain Road and 107 Blue Ridge Drive. 

 

The plan was submitted for this revision and reviewed by town staff prior to the approval.  A 

copy of the plan is attached for your reference.  When the mylar has been stamped, the applicant 

will be advised to file the stamped mylar of the lot line revision with the Town Clerk for 

recording at their earliest convenience. 

 

 

mp/kw 

 
 

 

Attach. 

 

cc:   File LLR-0002-2024 

 
R:\Planning\PZC\2024\07 - July 01\Packet\LLR-0002-2024 - Memo.docx 
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TOWN OF MANCHESTER 

MINUTES OF PUBLIC HEARING 

HELD BY THE PLANNING AND ZONING COMMISSION/INLAND WETLANDS AND 

WATERCOURSES AGENCY 

JUNE 17, 2024 

 

 

MEMBERS PRESENT: 

    In Person: Eric Prause, Chairman 

      Patrick Kennedy, Vice Chairman 

      Michael Stebe, Secretary 

      Teresa Ike 

      Chris Schoeneberger 

      Michael Farina 

         

ALTERNATE MEMBERS SITTING: 

    In Person: Sara Van Buren 

 

ABSENT: Daniela Luna 

 Maliha Ahsan 

 Zachary Schurin 

 

ALSO PRESENT: 

In Person: Gary Anderson, Director of Planning and Economic 

Development 

Megan Pilla, Principal Development Planner 

     Electronically: Nancy Martel, Recording Secretary 

 

 

The Chairman opened the Public Hearing at 7:00 P.M. The secretary read the legal notice when 

the call was made. 

 

VIKING MANCHESTER PARTNERS, LLC – Subdivision of existing parcel into two parcels 

each containing an existing commercial building, with no change in building envelope, parking, 

or site conditions, at 19 Pavilions Drive. – Resubdivision (SUB-0001-2024) 

 

Attorney Charles Naselsky, General Counsel for Viking Manchester, the owners, introduced 

himself. Attorney Naselsky described the property, which had previously been subdivided by 

Brixmor. He detailed the current and future occupants of the property. Their plan is to subdivide 

the two separate properties into two separate tax parcels, keeping everything in place. Currently, 

there is an all-encompassing restricted easement agreement with Brixmor. 

 

Mr. Ike Gabbay, Principal of Viking Manchester, commented that the application does not 

contemplate any change in the side yard or changes to the building envelope. 

 

DRAFT 
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Mr. Andrew Bushnell, Bushnell Associates, added that there are also easements and agreements 

for the utilities.  

 

Mr. Gabbay reported that they will add an internal REA to govern sharing certain expenses 

between the two. 

 

Mr. Bushnell stated that there was only one staff comment asking for at least three of the 

proposed new property line corners to be set, which he completed. 

 

Ms. Pilla confirmed that there was only one staff comment about showing the pins on the new 

property line, which has been addressed. 

 

Noting past issues with subdivisions, parking, and controlling traffic flow, Mr. Stebe asked how 

approval of this subdivision would affect the ability for changes along that line. 

 

Ms. Pilla noted that, in terms of maintaining the parking itself, that would be covered by the 

agreement already in place between the two parcels. However, if one parcel comes under new 

ownership, there would just be more individuals that would be required to agree with any future 

changes to the parking lot as a whole. 

 

Mr. Gabbay reported that the proposed subdivision will not affect the master reciprocal easement 

agreement in place with Brixmor. 

 

Mr. Stebe requested information about snow removal and Mr. Gabbay stated that Brixmor is 

responsible under the REA for snow removal of the entire parking surface. 

 

Mr. Prause asked if this is legally conforming with zoning requirements, which Ms. Pilla 

confirmed. 

 

There were no members of the public to speak on the application. 

 

MOTION: Mr. Kennedy moved to close the Public Hearing. Mr. Schoeneberger seconded the 

motion and all members voted in favor. 

 

The Public Hearing closed at 8:05 P.M. 

 

I certify these minutes were adopted on the following date: 

 

___________________________  _________________________________________ 

       Date      Eric Prause, Chairman 

 

 

NOTICE:  A DIGITAL RECORDING OF THIS PUBLIC HEARING CAN BE HEARD 

IN THE PLANNING DEPARTMENT. 
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TOWN OF MANCHESTER 

MINUTES OF BUSINESS MEETING 

HELD BY THE PLANNING AND ZONING COMMISSION/INLAND 

WETLANDS AND WATERCOURSES AGENCY 

JUNE 17, 2024 

 

MEMBERS PRESENT: 

    In Person: Eric Prause, Chairman 

      Patrick Kennedy, Vice Chairman 

      Michael Stebe, Secretary 

      Teresa Ike 

      Chris Schoeneberger 

      Michael Farina 

         

ALTERNATE MEMBERS SITTING: 

    In Person: Sara Van Buren 

 

ABSENT: Daniela Luna 

 Maliha Ahsan 

 Zachary Schurin 

 

ALSO PRESENT: 

In Person: Gary Anderson, Director of Planning and Economic 

Development 

Megan Pilla, Principal Development Planner 

     Electronically: Nancy Martel, Recording Secretary 

 

The Chairman opened the Business Meeting at 8:05 P.M.  The Secretary read the legal notice 

when the call was made. 

 

UNFINISHED BUSINESS 

 

TOWN OF MANCHESTER – Potential disposition of 601 Lydall Street. – Mandatory Referral 

(MR-0003-2024) 

 

Mr. Anderson reviewed the Mandatory Referral discussed in detail at the prior meeting, 

describing the four properties in question. After the Commission issues the report, it will go to 

the Board of Directors. The properties are related to the new downtown library, which he 

detailed. Mr. Anderson acknowledged his error at the last meeting, explaining that 25 Eldridge 

Street was not part of the bond referendum. 

 

Mr. Anderson stated that, when the Town approached the owner of 25 Eldridge Street about 

purchasing the property, that owner preferred to contemplate a land exchange for a property 

adjacent to a parcel on Lydall Street. The property, 601 Lydall Street, was described. He 

explained that he reiterated information with the Water & Sewer Administrator, and the 

watercourse and associated wetlands within the parcel do not contribute to the Town of 

DRAFT 
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Manchester drinking water supply. The only value to the property is the value of the land itself. 

The watercourse was displayed and discussed.  

 

David Laiuppa, Environmental Planner/Wetlands Agent, visited the delineated wetlands that 

encompass most of the property, according to Mr. Anderson. There is less than 0.2 acres of 

available buildable land which would be situated on a steep slope at the eastern end of the 

property between two curves in the road.  

 

Displaying the property in question, Mr. Anderson pointed out the Town parcels. The Town is 

interested in trail connectivity, and the Land Acquisition and Historic Property Investment 

Committee is considering an easement or the purchase of the farm property in the future. 

 

Mr. Anderson commented that it is important that the Commission take action this evening so 

this can go to the Board of Directors. 

 

Mr. Prause noted which commissioners were at the previous meeting. He noted that he listened 

to the prior meeting’s recording and believes he understands the prior comments. 

 

Mr. Anderson interjected that this is an agreement that is on the table for the Board of Directors 

and the Commission is giving advice on that agreement. The acquisition of 25 Eldridge Street is 

key for the library project, as it will go to the Board of Directors. 

 

Mr. Stebe stated that Mr. Anderson summarized a number of questions that the Commission had 

at the prior meeting. He remarked that another discussion referenced the adjacent property to the 

Lydall Street piece that the Town will be negotiating with. There has been encroachment on the 

Town property, along with movement of the property line to accommodate ingress. He 

commented that there are wetlands past the driveway. It was Mr. Stebe’s opinion that agricultural 

farmland has a lower bar to reach in order to go into a wetland to make changes and they still 

have an approval process to go through. He added that he is correcting his statement at the last 

meeting. He understood the reason why the owner is seeking that property, as it is valuable to 

their operation. Mr. Stebe suggested putting something into the report to protect the wetlands. 

 

Mr. Kennedy did not feel the Commission could put conditions on the referral. Mr. Anderson 

suggested adding a comment. Any wetlands activity would be up to the Commission anyway in 

its capacity as the Wetlands Agency. 

 

After a question from Mr. Prause, Mr. Anderson stated that he will pass along a written version 

of whatever the Commission states. There will most likely be a comment in the report. 

 

Mr. Farina speculated about an easement, and Mr. Anderson remarked that they have mentioned 

it to the Town Attorney’s office, who is negotiating the agreement. Mr. Farina spoke to the fact 

that the owner of the unbuildable property is unwilling to agree to an easement. Mr. Anderson 

reiterated that he is unsure about their willingness to give the easement. 

 

Mr. Schoeneberger assumed that the decision parameters are not this Commission’s 

responsibility and it is not their obligation to negotiate terms and conditions, with which Mr. 
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Anderson agreed. Mr. Schoeneberger continued that the Commission can only make the decision 

for a favorable or unfavorable report based on the select criteria provided in the packet. He added 

that there have been no recommendations that he has read stating anything contrary to selling it 

off. There is nothing involving an easement in front of the Commission.  

 

Mr. Anderson stated for the record that it is important to the library project. Once it comes to this 

Commission, it means there is a deal on the table for the Board of Directors to act on.  

 

Mr. Prause noted that, when listening to the recording, there was discussion about the property 

already being encroached upon and that is why the owner of 25 Eldridge Street is looking for 

this. The Plan of Conservation and Development talks about conservation, preservation, and 

local farming. He asked whether the encroachment is related to farming. 

 

Mr. Anderson acknowledged that he does not have information on the existing encroachment. He 

noted that there was some in the past and, at that time, the Town felt the solution was to sell a 

small piece of property to the owner to accommodate a barn.  

 

Mr. Prause noted that there is reference to urban farming as part of the rationale.  

 

Mr. Anderson responded that farming ties in because he understands the owner wants to 

purchase it to protect their property. 

 

Mr. Prause clarified that the Commission must decide: 

- A favorable report is achieved by a majority of members. 

- An unfavorable referral requires a two-thirds vote. 

- If the Commission does nothing, there is a statutory timeframe of 35 days; when it runs 

out, that is the equivalent of a favorable vote. 

 

Mandatory Referral (MR-0003-2024) 

MOTION: Mr. Kennedy moved to issue a favorable report regarding the disposition of 601 

Lydall Street as presented at the June 17, 2024 Planning & Zoning Commission 

meeting. Mr. Schoeneberger seconded the motion. 

 

The reason for the approval is that the disposition of the property in question advances the 

Town’s Downtown library project. 

 

Mr. Farina speculated about where the stream crosses the street and questioned the disposition. 

 

Mr. Anderson reiterated that he spoke with the Water & Sewer Administrator today and he again 

stated that there is no value to the Town’s water supply. 

 

Mr. Farina continued to comment about the discharge of the water. He reiterated that the 

property owners have encroached on the Town property. He added that he feels the Commission 

should issue an unfavorable report without an easement. 

 

Mr. Prause asked for clarification about the water flow.  
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Mr. Schoeneberger asked who is responsible for the dams. Mr. Anderson responded that it is the 

Water & Sewer Department. 

 

Noting that there have been issues with this property, Mr. Kennedy noted that the parcel is not 

useful to the Town but is useful for them; they have property downtown that is not much use to 

them but is useful to the Town.  

 

Mr. Schoeneberger commented that there is nuance to every deal and consideration must be 

given to what benefits the long-term initiative. 

 

Mr. Prause observed that, in the last meeting, there was discussion about the work done by the 

Land Acquisition and Historic Property Investment Committee regarding an easement on the 

larger property to the east, which he is encouraged by. There is a larger need here to be 

successful on the library project.  

 

Ms. Van Buren asked whether there is the possibility of an easement on any other property. 

 

Mr. Anderson stated that he was not able to answer that because individuals are not always 

forthright about what they are willing or not willing to do. 

 

Mr. Stebe agreed with Mr. Kennedy that the Commission cannot add an addendum, but they can 

attach a memo, though he acknowledged that he is unsure of the process.  

 

Mr. Prause assumed that the Commission can recommend comments, not a condition but 

recommended language. 

 

After a comment from Mr. Kennedy, Mr. Anderson remarked that, to summarize, we must limit 

it to what the Commission wishes to say. He speculated whether it should state that the 

Commission urges the Board of Directors to seek an easement. 

 

Mr. Schoeneberger offered that, from his perspective, if there is to be an accompanying memo or 

comments, he would be happy to participate but he did not see how it relates to the vote. The 

Commission has heard that the Town is in active negotiations with other properties in the area, 

and it seemed to him that the Commission is trying to do the work that is already being done 

without the benefit of insight. The decision criteria are straightforward. 

 

Mr. Kennedy asked for clarification about the Town’s pursuit of an easement. He noted that it is 

a separate issue. A discussion ensued regarding an amendment.  

 

Mandatory Referral (MR-0003-2024) 

MOTION: Mr. Kennedy moved to issue a favorable report regarding the disposition of 601 

Lydall Street as presented at the June 17, 2024 Planning & Zoning Commission 

meeting. Mr. Schoeneberger seconded the motion. Mr. Kennedy, Mr. Prause, Ms. 

Ike, and Mr. Schoeneberger voted in favor of the motion. Ms. Van Buren, Mr. 

Farina, and Mr. Stebe voted against the motion. The motion passed four to three. 
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The reason for the approval is that the disposition of the property advances the Town’s 

Downtown library project.  

 

NEW BUSINESS: 

 

VIKING MANCHESTER PARTNERS, LLC – Subdivision of existing parcel into two parcels 

each containing an existing commercial building, with no change in building envelope, parking, 

or site conditions, at 19 Pavilions Drive. – Resubdivision (SUB-0001-2024) 

 

Resubdivision (SUB-0001-2024) 

MOTION: Mr. Kennedy moved to approve the resubdivision of the existing parcel into two 

parcels each containing an existing commercial building, with no change in 

building envelope, parking, or site conditions, at 19 Pavilions Drive. Mr. 

Schoeneberger seconded the motion and all members voted in favor. 

 

Mr. Stebe said that he does not understand the reason behind the resubdivision. He questioned 

staff about the net effect it would create on the taxable value of the property. Because this is in 

the one and only Comprehensive Urban Development zone, he questioned staff about the 

difference between this area vs. another zone in town. 

 

Ms. Pilla stated that she does not have that answer. Procedurally, this is actually easier in the 

CUD zone because they can get away with the strip of frontage. She commented that the mall 

property has multiple parcels, each with their own strip of frontage. 

 

Mr. Anderson reported that, if the application meets the requirements of the subdivision, the 

Commission is to approve it.  

 

TOWN OF MANCHESTER PUBLIC WORKS DEPT – Parking lot improvements including 

pavement replacement, grading to drain, installation of new drainage swale within infiltration 

trench, replacement of wooden barrier rail, and ADA improvements at 864 Middle Turnpike 

West. – Inland Wetland Permit (IWP-0007-2024); Flood Plain Permit (FLDP-0002-2024) 

 

Mr. John DiBiasi, Assistant Town Engineer, introduced himself. Mr. DiBiasi reported that he ran 

through the entire project at the last meeting. He reviewed the project, Laurel Marsh Park 

improvements to a small parking lot area, one of a number of projects planned for the area which 

is grant funded. The parking lot falls within the regulated area.  

 

The parking area was displayed, and Mr. DiBiasi gave a detailed explanation of the existing 

conditions.  He reported that there will be a complete replacement of the parking lot, grading in a 

uniform fashion to redirect rainwater. There will also be ADA improvements to ensure access for 

all, as well as improvements to the timber rail. In addition, the Recreation Department will be 

working on a new gateway sign to the parking area, as well as a wood utility pole in the parking 

lot. 

 

Mr. DiBiasi detailed the wetlands and the Hockanum River. He pointed out the upland review 

area, noting that the parking area is predominantly outside the regulated area. The work is in the 
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floodway, necessitating the flood plain permit and limiting activities within the area. He went on 

to describe the proposed grading plan, the bioswale, and landscaping. In addition, he explained 

the plan for the connection between the trail along Middle Turnpike and across the parking area 

directly to the trail. Mr. DiBiasi highlighted overgrown brush which will be cut back.  

 

During a state project years ago, they provided a dedicated left turn lane intended for the parking 

area. However, the parking area has a right in/right out restricted driveway, which is not 

conducive to left turns in. The center island will be modified to facilitate westbound left turns in. 

The ADA ramp and space were detailed, as was the utility pole.  

 

Mr. DiBiasi stated that the northern edge of the parking area runs parallel to the state highway 

line and the Town needs an encroachment permit from the State to allow access. The overall 

disturbance of the project has gone down based on small changes. The disturbance within the 

upland review area is 0.065 acres and there is no work within the wetland. There will be short-

term temporary impacts due to the construction, though no long-term impacts are anticipated. 

The plan is to capture stormwater and filter the initial runoff. As a result of this project, the flood 

storage capacity will be increased by one cubic yard by the proposed grading. It will not result in 

an increase in flood levels.  

 

There are wood turtles in the area, Mr. DiBiasi informed the Commission. When aware of 

species of special concern, the Public Works Department provides the fact sheet from DEEP. 

The plan is to use additional silt fencing beyond what they need for erosion control measures as 

an exclusionary barrier to keep turtles out of the parking lot construction. Silt sacs and adjacent 

catch basins will be used as needed, in accordance with the updated 2023 guidelines. 

 

Mr. DiBiasi reiterated that they will be replacing the parking lot in kind, maintaining its 

footprint, partly to make the required ADA accommodations, but also for safe access for parking 

vehicles and access to the trail. Alternatives would be to not pursue the project and let the 

parking lot degrade, potentially leading to the closure of the parking lot. There was discussion 

about pursuing pervious pavement, for which specialized equipment is required for proper 

maintenance. Pervious pavement is highly susceptible to sand infiltration, which clogs the pores 

of the pavement. Mr. DiBiasi stated that he and the Town Engineer attended a meeting with 

CRCOG discussing municipal stormwater concerns, issues, and hot topics where permeable 

pavement was addressed, noting the requirement of equipment to maintain it. He added that, if he 

were to pick one location for the first public test area, it would not be this location, as it is in the 

flood plain that is prone to flooding, bringing sand and fill to the site.  

 

In terms of alternatives to the bioswale, nothing could be done which would keep it as it is today. 

An alternative to the bioswale which has limited access due to the removal of brush and trees 

would be similar to a hydrodynamic separator. Due to the grade being downhill from the state 

road and the depth needed for most HDS units, it would be difficult to get the water back up to 

the state road, necessitating direct discharge closer to the Hockanum River.  

 

The work is being directly funded through a grant. Per the terms of the grant, funding is provided 

by the State of Connecticut Urban Act Grant administered by the Department of Energy and 

Environmental Protection.  
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Mr. DiBiasi gave the details of the proposed timeline. He acknowledged feedback after the last 

meeting from the Conservation Commission. One comment was regarding pervious pavement. 

The second question involved whether the size of the parking lot could be increased. However, 

the way the grant was written to fund the proposed work was specific to the size and layout. He 

noted that he discussed with the Town Engineer after the last meeting that, if there is interest, it 

could be reviewed as part of a much larger project. Manchester and the Town of East Hartford 

have a joint grant regarding more significant issues along the Hockanum River Trail. 

 

Mr. Stebe noted that fill cannot be brought into the flood plain. He assumed that would mean that 

removal of the current pavement will get recycled or that material will be taken out. 

 

Mr. DiBiasi explained that the primary issue with fill has to do with storage capacity of the 

floodway. The requirement in the zoning regulations spells out that the storage capacity cannot 

be decreased. He explained the process that will be used for the new pavement. The net result 

will be an increase in flood storage capacity, which means a very small amount of material will 

be removed overall from the site.  

 

Mr. Schoeneberger thanked Mr. DiBiasi for his level of detail. 

 

Mr. Prause asked whether there are any remains from Laurel Park in terms of historical 

preservation.  

 

Mr. DiBiasi was unaware of any remains but assumed there will be someone with intimate local 

knowledge. The markings specific to this particular project did not go back to anything of note.  

 

Ms. Pilla reported no technical comments on the application. She reiterated the Conservation 

Commission’s comments. For the benefit of newer Commission members, she noted that, when 

considering the flood plain permit and flood storage capacity, typically the concern is to ensure 

there is no decrease in flood storage capacity. In this case, this is being increased.  

 

Mr. DiBiasi added that, at the last meeting, there was a review of wetlands on the site. The 

nearby wetlands associated with the river itself provide habitats for a variety of species. This 

particular area also provides the floodway channel for the flood plain area and flood storage. It is 

also important to provide recreational access to the public.  

 

Inland Wetlands Permit (IWP-0007-2024) 

MOTION: Mr. Kennedy moved to approve the inland wetlands permit for parking lot 

improvements including pavement replacement, grading to drain, installation of 

new drainage swale within infiltration trench, replacement of wooden barrier rail, 

and ADA improvements at 864 Middle Turnpike West. Mr. Stebe seconded the 

motion and all members voted in favor. 

 

The reason for the approval is that the proposed activity does not disturb the natural or 

indigenous character of the wetlands by significant impact or major effect. 
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The approval is valid for 5 years. The work in the regulated area must be completed within one 

year of commencement. 

 

Flood Plain Permit (FLDP-0002-2024) 

MOTION: Mr. Kennedy moved to approve the flood plain permit for parking lot 

improvements including pavement replacement, grading to drain, installation of 

new drainage swale within infiltration trench, replacement of wooden barrier rail, 

and ADA improvements at 864 Middle Turnpike West. Ms. Ike seconded the 

motion and all members voted in favor. 

 

ADMINISTRATIVE REPORTS 

 

Ms. Pilla provided information for the Commission to review, as it will come up in a future 

application. These are the Industrial Park Regulations for Buckland Industrial Park II, which is in 

the Commerce Road area. There is an application in that will most likely be on a July agenda and 

any application in the industrial park will be subject to these regulations. Some are setbacks, 

uses, building heights, etc. that are more strict than regular zoning regulations.  

 

There is not a lot for the Commission to look at besides making sure the application is in line 

with all of this. The main difference in the process for the applicant is that the Economic 

Development Commission must approve the application as well. The application in now includes 

a wetlands permit, so the PZC will see it first for the Determination of Significance for the 

wetlands permit. Before coming back to the PZC, it will go the Economic Development 

Commission for their approval.  

 

After a question from Ms. Ike, Ms. Pilla stated that these should be in our regulations. These are 

valid until 2029 but are rarely used. 

 

Mr. Kennedy asked whether these are part of the regulations in the members’ binders. 

 

Ms. Pilla stated that it is a separate document. If it were to be changed or extended, it is in the 

hands of all the property owners in the industrial park, not a municipal entity.  

 

Mr. Kennedy assumed that this is a private compact, with which Ms. Pilla agreed. 

 

Mr. Anderson added that it delegates it to the Economic Development Commission. The 

previous iteration, Industrial Park I, expired approximately five years ago. At the time, Renata 

Bertotti, the Senior Planner at that time, reached out to see if there was any interest in extending 

it and there was not. 

 

Mr. Stebe assumed that the tweaks done, such as shared use parking and other building 

regulations, had zero effect on this.  

 

Ms. Pilla affirmed Mr. Stebe’s statement, saying they still apply, and these are additional.  

 

Mr. Stebe and Mr. Anderson discussed Ms. Luna’s appointment with CRCOG. 
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Mr. Prause offered Mr. Farina an opportunity to speak about the Greenway Plan, which he 

declined.  

 

Mr. Prause remarked that he never received the final plan for the Keeney Erosion & 

Sedimentation Control plan. He requested an update.   

 

APPROVAL OF MINUTES 

 

June 3, 2024 – Business Meeting 

MOTION: Mr. Kennedy moved to approve the minutes as written. Mr. Schoeneberger 

seconded the motion and all members voted in favor. 

 

A discussion was held regarding the minutes reflecting that 25 Eldridge Street was part of the 

referendum, which it was not.  

 

RECEIPT OF NEW APPLICATIONS 

 

LUZERN ASSOCIATES LLC – Inland Wetland Permit (IWP-0008-2024); Special Exception 

(PSE-0004-2024); Erosion & Sedimentation Control Plan (ESC-0004-2024) – Construction of a 

144,074 sq. ft. distribution center/warehouse at 71 and 81 Commerce Road. 

 

MOTION: Mr. Kennedy moved to adjourn the Business Meeting. Mr. Stebe seconded the 

motion and all members voted in favor. 

 

The Business Meeting closed at 8:55 P.M. 

 

I certify these minutes were adopted on the following date: 

 

 ________________   _____________________________ 

  Date     Eric Prause, Chairman 

 

NOTICE: A DIGITAL RECORDING OF THIS BUSINESS MEETING CAN BE 

HEARD IN THE PLANNING DEPARTMENT. 

 



TOWN OF MANCHESTER 

PLANNING DEPARTMENT 

 

 

TO:  Aquifer Protection Agency 

 

FROM: David Laiuppa, Environmental Planner/Wetlands Agent 

 

DATE: June 26, 2024 

 

RE:  Aquifer Protection Area Registration Renewal 

 

 

Introduction 

 

The Aquifer Protection Area Program is a State-mandated program designed by the CT 

Department of Energy and Environmental Protection (DEEP) to protect major public drinking 

water supply wells in sand and gravel aquifers.  The CT DEEP has identified 28 potentially 

hazardous activities (regulated activities), that when located or conducted, wholly or partially, in 

an Aquifer Protection Area (APA) must follow the Town of Manchester Aquifer Protection Area 

Regulations (the Regulations) adopted by the Aquifer Protection Agency to minimize the 

potential for contamination of the well field.  The Regulations require existing facilities 

conducting regulated activities to register and follow best management practices (BMPs).  The 

Regulations go further to prohibit any new, unregistered facility from conducting regulated 

activity within an APA. 

 

There are four APAs in Manchester that consist of the combined areas of groundwater recharge 

and contribution as shown on Level A maps delineated in accordance with state mapping 

regulations using site-specific data and groundwater modeling and approved by the 

Commissioner of the CT DEEP.  The APAs are delineated in red on the Town Zoning Map.  The 

APAs in Manchester are the New State Road APA, the Love Lane APA, the Charter Oak APA, 

and the New Bolton Road APA.  According to the APA Regulations, a registration must be 

renewed every five years.  One registration was due to expire on June 3, 2024 and it has been 

successfully submitted on-time and renewed. 

 

Registration Renewal Form 

 

The Planning Department provided a renewal form by mail to the registrant.  Enclosed with the 

form was a list of all 28 regulated activities with those conducted at the particular facility 

highlighted for their review.  Additionally, a list of the Best Management Practices (BMPs) 

required for the proper use, storage, handling or disposal of regulated activities was enclosed 

with the mailing.   

 

In order to renew the existing registration, the registrant was asked to review and update the 

original contact information for the owner of the facility and operator of regulated activities.  The 

registrant and operator of regulated activities were then required to certify that the facility is in 



compliance with the applicable BMPs.  Finally, the registrant was required to certify that all the 

information they provided is true and accurate to the best of their knowledge.  No fee was 

assessed for this process. 

 

Renewal Information 

 

There are two facilities in Manchester with a June 17, 2024 renewal date.   

 

With an on-time response to the renewal letter, 1145 Tolland Turnpike has indicated that there 

will be no change in operations and, therefore, they will not require a change in the registration.  

There have been some non-substantive changes regarding the contact information, and these 

have been administratively updated.  For the record the registrant’s name has changed from 

“Winstanley Enterprises, LLC” to “The Plaza at Burr Corners LLC (an asset of Winstanley 

Property Management LLC)”.  This registered facility certified that their operation is in 

compliance with applicable BMP’s.  This application is being submitted for automatic renewal. 

 

With an on-time response to the renewal letter, 1143 Tolland Turnpike has indicated that the 

facility is closed, and that the registrant no longer wishes to hold the registration open.  This 

application is being submitted for closure in the database of registered facilities in Manchester. 

 

In accordance with the APA Regulations Section 8 (f) (5) “If a registered regulated activity is out 

of business or inactive when registration renewal is required, a five (5) year allowance shall be in 

effect from the date the registration expires.  If the registrant has not applied to renew the 

registration within five (5) years of the date the registration expires, the facility is no longer 

eligible for registration.” 
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TOWN OF MANCHESTER 

MINUTES OF AQUIFER PROTECTION AGENCY 

JUNE 17, 2024 

 

MEMBERS PRESENT: 

    In Person: Eric Prause, Chairman 

      Patrick Kennedy, Vice Chairman 

      Michael Stebe, Secretary 

      Teresa Ike 

      Chris Schoeneberger 

      Michael Farina 

         

ALTERNATE MEMBERS SITTING: 

    In Person: Sara Van Buren 

 

ABSENT: Daniela Luna 

 Maliha Ahsan 

 Zachary Schurin 

 

ALSO PRESENT: 

In Person: Gary Anderson, Director of Planning and Economic 

Development 

Megan Pilla, Principal Development Planner 

     Electronically: Nancy Martel, Recording Secretary 

 

The Chairman opened the Aquifer Protection Agency meeting at 8:55 P.M.   

 

AQUIFER PROTECTION AGENCY REGISTRATION RENEWAL REPORT 

 

Ms. Pilla reported that there has been one renewal in the Aquifer Protection Agency for 405 New 

State Road, due for renewal on June 3rd.  

 

MOTION: Mr. Kennedy moved to adjourn the Aquifer Protection Agency meeting. Mr. 

Farina seconded the motion and all members voted in favor. 

 

The Aquifer Protection Agency meeting closed at 9:00 P.M. 

 

I certify these minutes were adopted on the following date: 

 

 ________________   _____________________________ 

  Date     Eric Prause, Chairman 

 

NOTICE: A DIGITAL RECORDING OF THIS MEETING CAN BE HEARD IN THE 

PLANNING DEPARTMENT. 

DRAFT 
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