ARCHITECTURE ENGINEERING PLANNING INTERIORS ~ ENERGY

Project Manual for:

LOMBARD FIELD IMPROVEMENTS

Barnstable, MA

Issued for Bidding & Construction
April 6, 2017

SMRT Project N0.14134

PORTLAND, ME ALBANY, NY ANDOVER, MA KEENE, NH ALEXANDRIA, VA www.smrtinc.com






LOMBARD FIELD IMPROVEMENTS ISSUED FOR BIDDING
W.BARNSTABLE, MASSACHUSETTS 04/06/2017

Division Section Title

Pages

PROCUREMENT AND CONTRACTING DOCUMENTS GROUP

DIVISION 00 - PROCUREMENT AND CONTRACTING REQUIREMENTS
003132 GEOTECHNICAL DATA

SPECIFICATIONS GROUP

General Requirements Subgroup

DIVISION 01 - GENERAL REQUIREMENTS

011000 GENERAL REQUIREMENTS

012200 UNIT PRICES

012300 ALTERNATES

012500 SUBSTITUTION PROCEDURES

012600 CONTRACT MODIFICATION PROCEDURES
012900 PAYMENT PROCEDURES

013200 CONSTRUCTION PROGRESS DOCUMENTATION
013300 SUBMITTAL PROCEDURES

014000 QUALITY REQUIREMENTS

015000 TEMPORARY FACILITIES AND CONTROLS
015639 TEMPORARY TREE AND PLANT PROTECTION
015713 TEMPORARY EROSION AND SEDIMENT CONTROL
016000 PRODUCT REQUIREMENTS

017300 EXECUTION

017400 CONSTRUCTION WASTE MANAGEMENT

017700 CLOSEOUT PROCEDURES

017823 OPERATION AND MAINTENANCE DATA

017839 PROJECT RECORD DOCUMENTS

017900 DEMONSTRATION AND TRAINING

Facility Construction Subgroup

DIVISION 03 - CONCRETE
033000 CAST-IN-PLACE CONCRETE

DIVISION 06 - WOOD, PLASTICS, AND COMPOSITES
061000 ROUGH CARPENTRY

14134 TABLE OF CONTENTS 0-1

34

18

[ XN S L A e)

10
12
12

N o©

12

AN N 0 N B~

22



LOMBARD FIELD IMPROVEMENTS ISSUED FOR BIDDING

W.BARNSTABLE, MASSACHUSETTS 04/06/2017
061600 SHEATHING
062013 EXTERIOR FINISH CARPENTRY

064600

INTERIOR ARCHITECTURAL WOODWORK

DIVISION 07 - THERMAL AND MOISTURE PROTECTION

071113
072500
073113
074625
076200
079200

BITUMINOUS DAMPPROOFING
WEATHER BARRIERS

ASPHALT SHINGLES

WOOD SHINGLE AND SHAKE SIDING
SHEET METAL FLASHING AND TRIM
JOINT SEALANTS

DIVISION 08 - OPENINGS

081113
085200
087100

HOLLOW METAL DOORS AND FRAMES
PLASTIC-CLAD WOOD WINDOWS
DOOR HARDWARE

DIVISION 09 - FINISHES

092900
096513
096519
099123

GYPSUM BOARD

RESILIENT BASE AND ACCESSORIES
RESILIENT TILE FLOORING
PAINTING

DIVISION 11 - EQUIPMENT

116800

PLAY FIELD EQUIPMENT AND STRUCTURES

Facility Services Subgroup

DIVISION 22 - PLUMBING

221113

FACILITY WATER DISTRIBUTION PIPING

DIVISION 26 - ELECTRICAL

260519
260526
260529
260533
260544
260553
260923
262416
262726

14134

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING
IDENTIFICATION FOR ELECTRICAL SYSTEMS

LIGHTING CONTROL DEVICES

PANELBOARDS

WIRING DEVICES

TABLE OF CONTENTS 0-2

%) [ I I e N NG N a

oo N

(o) e W SN e N

(o) Ne) Sle)

10

o B

10



LOMBARD FIELD IMPROVEMENTS
W.BARNSTABLE, MASSACHUSETTS

262816
262913.03
265119
265613
265619
265668

ENCLOSED SWITCHES AND CIRCUIT BREAKERS
MANUAL AND MAGNETIC MOTOR CONTROLLERS
LED INTERIOR LIGHTING

LIGHTING POLES AND STANDARDS

LED EXTERIOR LIGHTING

EXTERIOR ATHLETIC LIGHTING

Site and Infrastructure Subgroup

DIVISION 31 - EARTHWORK

310001
311000
312000
312319
315000

SITE PERMIT REQUIREMENTS

SITE CLEARING

EARTH MOVING

DEWATERING

EXCAVATION SUPPORT AND PROTECTION

DIVISION 32 - EXTERIOR IMPROVEMENTS

321216
321313
321613.43
321723
321816
321816.13
321820
323101
323113
328000
329200
329300

ASPHALT PAVING

CONCRETE PAVING

STONE CURBS

PAVEMENT MARKINGS
OUTDOOR ATHLETIC EQUIPMENT
PLAYGROUND PROTECTIVE SURFACING
INFIELD SURFACING

TIMBER GUIDE RAILING

CHAIN LINK FENCES AND GATES
LANDSCAPE IRRIGATION

TURF AND GRASSES

PLANTS

DIVISION 33 - UTILITIES

332100
334100

14134

WATER SUPPLY WELLS
STORM DRAINAGE

END OF TABLE OF CONTENTS

TABLE OF CONTENTS

ISSUED FOR BIDDING
04/06/2017

0-3

[ <lie)Nle)NeNeN

10

16
14

ST SR N I NS NN

14
16
22

10



LOMBARD FIELD IMPROVEMENTS ISSUED FOR BIDDING
W.BARNSTABLE, MASSACHUSETTS 04/06/2017

14134 TABLE OF CONTENTS 0-4



LOMBARD FIELD IMPROVEMENTS ISSUED FOR BIDDING

BARNSTABLE, MASSACHUSETTS 4-6-17
DOCUMENT 003132
GEOTECHNICAL DATA
1.1 GEOTECHNICAL DATA
A.  This Document with its referenced attachments is part of the Procurement and Contracting

14134

Requirements for Project. They provide Owner's information for Bidders' convenience and are
intended to supplement rather than serve in lieu of Bidders' own investigations. They are made
available for Bidders' convenience and information, but are not a warranty of existing
conditions. This Document and its attachments are not part of the Contract Documents.

A geotechnical investigation report for Project, prepared by GZA GeoEnvironmental, Inc. dated

October 2, 2015 and the six (6) additional boring logs for the athletic light pole installation
completed on 1/18/17 and 1/19/17, is available for viewing as appended to this Document.

END OF DOCUMENT 003132

GEOTECHNICAL DATA 003132 -1
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249 Vanderbilt Avenue
Norwood
Massachusetts
781-278-3700

FAX 781-278-5701
http://www.gza.com

GZA Engineers and
GeoEnvironmental, Inc. Scientists

October 2, 2015
GZA File No. 172475.00

Town of Barnstable

c¢/o SMRT, Inc.

One Dundee Park, Suite 4
Andover, Massachusetts 01810

Attention:  Mr. Kenneth D. Costello, RLA, LEED AP Director of Site Design

Re: Geotechnical Engineering Report
Proposed Lombard Park and Field Redevelopment
Barnstable, Massachusetts

Dear Mr. Costello:

In accordance with our agreement dated August 20, 2015, GZA GeoEnvironmental, Inc. (GZA) is
pleased to submit to the Town of Barnstable this geotechnical engineering report for the proposed
Lombard Park and Field Redevelopment in Barnstable, Massachusetts (Site). The objective of our
work was to evaluate subsurface conditions and develop geotechnical design and construction
recommendations for the proposed ball field, parking and site retaining walls. This report is subject
to the Limitations set forth in Appendix A and the Terms and Conditions of our agreement.

Elevations cited in this report are referenced to the North American Geodetic Vertical Datum of
1929 (NGVD 1929).

BACKGROUND
Our understanding of the project is based on:

e GZA’s work at the Site;

e Correspondence with SMRT, Inc; and

e A plan entitled “Proposed Site Plan, Lombard Parking & Field Improvements, Barnstable,
Massachusetts” prepared by SMRT and dated July 15, 2015.

The site is located on Town of Barnstable property currently occupied by a ball field, the West
Barnstable Community Center, the Selectman’s Building, a playground, and parking areas.
Existing grades range from about elevation 53 feet at the intersection of Lombard Avenue and
Meeting House Way to about elevation 30 feet at wetlands in the northwestern side of the Site. The
existing ball field area is generally level at about elevation 40 feet. The existing parking areas and
driveways consist of both gravel and asphalt surfaces. The existing playground has a rubberized
surface.

The proposed improvements to the park include new and expanded parking areas, a new softball
field with a multi-use overlay field, and a relocated playground. The expanded parking area will
extend over the footprint of the existing playground. The new competitive softball field and the
multi-use overlay field will consist of a natural grass surface. We understand that the existing ball
field has poor surface drainage. Therefore, a subsurface drainage system is intended for the new
field.

Copyright © 2015 GZA GeoEnvironmental, Inc.

An Equal Opportunity Employer M/F/V/H
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Proposed grading is not indicated on the provided plans. However, we anticipate relatively minor
cuts and fills (less than about 2 feet) will be required to achieve proposed finish grades. Two
retaining walls are proposed at the Site entrance off of Meeting House Way. Based on existing
grades, we anticipate these walls will be less than 5 feet in height. We understand these walls will
consist of proprietary mechanically stabilized earth (MSE) walls. The proposed Site layout is
shown on Figure 1.

SCOPE OF SERVICES
GZA performed the following scope of services:

1. Coordinated and performed a subsurface exploration program consisting of five test borings to
evaluate subsurface conditions.

2. Performed falling head permeability tests in three of the borings.

3. Performed laboratory gradation analyses on five soil samples collected from the explorations to
confirm field classifications and assist in evaluating reuse potential and drainage
characteristics.

4. Performed engineering analyses, developed geotechnical design and construction
recommendations, and prepared this report summarizing our findings.

SUBSURFACE EXPLORATIONS

Borings

GZA subcontracted New England Boring Contractors (NEBC) of Brockton, Massachusetts to
perform five test borings (SB-1 through SB-5) at the site on September 8, 2015. The borings were
performed with a track-mounted drill rig and were advanced using rotary-wash cased drilling
techniques. The borings were each carried to a depth of 6 feet, with the exception of boring SB-4,
which was carried to a depth of 16 feet. Standard Penetration Tests (SPTs) were performed and
split spoon samples were generally obtained continuously in the upper 6 feet and at about 5-foot
intervals thereafter. The borings were backfilled with drill cuttings upon completion. Boring SB-3
was patched at the surface with asphalt upon completion.

A GZA field representative observed the borings, classified the soil samples using a modified
Burmister Classification System as well as the US Department of Agriculture (USDA)
classification system and prepared logs. The boring logs are attached as Appendix B and boring
locations are shown on Figure 1.

Field Permeability Testing

GZA performed falling-head permeability tests in borings SB-3 through SB-5 during drilling
within either NW (outer diameter 3.5”/inner diameter 3”) or HW (outer diameter 4.5”/inner
diameter 4”) steel casing. The soil exposed to the falling head was solely the area at the bottom of
the casing. A positive head of water was maintained at the top of the casing to presoak the soils
below the casing for approximately 15 minutes. After the presoak, the water level drop in the
casing was recorded. The falling head permeability test logs are included in Appendix C.
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GEOTECHNICAL LABORATORY TESTING

Five soil samples obtained from the explorations were submitted to GZA’s geotechnical laboratory
subcontractor, Thielsch Engineering, for grain size distribution analyses. Laboratory gradation
testing results are attached as Appendix D.

SUBSURFACE CONDITIONS
Soil

Based on the explorations performed at the Site, the generalized subsurface profile consists of a
surficial layer of topsoil, fill or pavement underlain by natural silty sand and/or clayey silt
underlain by sand. An approximately 8-inch-thick layer of fill was encountered below the
pavement in boring SB-3. Based on the recent borings, these strata are discussed in further detail
below.

e Asphalt — An approximately 4-inch-thick layer of bituminous asphalt was encountered at the
ground surface in boring SB-3.

e Topsoil — Topsoil was encountered in borings SB-1, SB-4, and SB-5. The topsoil was up to
6 inches in thickness and generally consisted of brown, fine to medium sand containing up to
50 percent silt, and a trace amount of organics.

e Fill — Less than 1 foot of fill was encountered at the surface of boring SB-1 and below the
pavement in SB-3. The fill generally consisted of brown, fine to coarse sand with up to
20 percent silt and trace amounts of gravel.

e Silty Sand — An approximately 2- to 3.5-foot-thick stratum of silty sand was encountered in
borings SB-1, SB-2, SB-3 and SB-5. The silty sand extended to depths of up to 4 feet and
generally consisted of medium dense, orange-brown-gray, fine to medium sand with up to
about 50 percent silt and 20 percent gravel. (Sandy Loam-HSG B)*

e Clayey Silt — An approximately 2- to 5.5-foot-thick stratum of clayey silt was encountered in
each of the test borings and extended to depths of up to at least 6 feet. The clayey silt stratum
generally consisted of stiff to hard, brown clayey silt with up to about 20 percent fine to
medium sand and intermittent trace gravel. The clayey silt stratum was not fully penetrated at
borings GZ-1 and GZ-3. (Silt Loam-HSG C)*

e Sand — Sand was encountered in borings SB-2, SB-4, and SB-5 beneath the clayey silt. The
sand stratum was not fully penetrated in the borings. The sand generally consisted of medium
dense, brown, fine to medium sand with up to about 10 percent silt.(Sand -HSG A)*

Groundwater

Groundwater was not encountered in the test borings advanced to depths of up to 6 feet. Stabilized
water level readings were not obtained while drilling from 6 to 16 feet in SB-4 due to the drilling

! Soil description in parenthesis indicates USDA Texture Class and corresponding NRCS
Hydrologic Soil Group (HSG).
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method using water. In GZA’s opinion, it is reasonable to estimate groundwater to be at
approximately elevation 30 feet as this is the elevation of on-site wetlands.

Note that fluctuations in groundwater levels will occur due to variations in precipitation,
temperature and other factors different from those existing at the time the measurements were
made.

CONCLUSIONS AND RECOMMENDATIONS

The geotechnical design and construction recommendations presented below are based on our
evaluation of the available data and design concepts provided to GZA and are subject to the
Limitations contained in Appendix A. The nature and extent of variations between subsurface

explorations may not become evident until construction. If variations then appear evident, it will
be necessary to reevaluate the recommendations of this report.

Design

1. Lateral Earth Pressures for Mechanically Stabilized Earth Walls

Mechanically stabilized earth (MSE) walls are proposed on the Site. MSE walls consist of a
system of mortarless modular blocks connected to soil reinforcing grids embedded between
compacted lifts of granular backfill behind the wall. For shorter walls, reinforcing grids may
not be required. Proprietary mechanically stabilized earth (MSE) walls should be designed by a
Professional Engineer licensed in the Commonwealth of Massachusetts.

We recommend that the walls be backfilled with free-draining material and that a perforated pipe
surrounded by at least 6 inches of 3/4-inch crushed stone wrapped in non-woven filter fabric be
provided at wall footing grade to drain the wall backfill. No large bushes, trees or utilities should
be located in the grid zone. The design should include an evaluation of global stability and provide
for erosion protection at the base of the wall. We recommend the fill used for backfill within the
MSE wall geogrid reinforcing zones meet the gradation criteria for Sand-Gravel (see Table 1).

2. Field Drainage

It is assumed that the new competitive softball field and the multi-use overlay field will consist
of a natural grass surface. We recommend a drainage system be provided below the field to
improve field performance. The drainage system should be designed by the field designer. At a
minimum, we recommend underdrains be provided 30 foot on-center. The drains should
consist of 4-inch diameter perforated Schedule 80 PVC pipe surrounded by an annulus of at least
4 inches of 3/4-inch Crushed Stone wrapped in non-woven filter fabric. Base/drainage course
material beneath the topsoil surface layer should consist of Sand-Gravel with a thickness at
least 4 inches, or thicker if required by the field designer.

3. Infiltration Rates for Stormwater Design

The results of falling head permeability tests performed in borings SB-3 through SB-5 are
provided below. We anticipate that the soil at the base of the test casing was sand and not
clayey silt as indicated on the boring SB-3 log, based on the observed permeability being
similar to the other tests performed in the sand. The bottom of boring SB-3 was likely at the
clayey silt/sand interface. It is assumed that the permeability testing has been completed for
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stormwater design. Summary tables for the falling head permeability tests are provided in
Appendix C.

Approximate Test Falling Head
Test Pit No. Elevation Permeability Rates
(ft) (cmls)
SB-3 42 6 x10°
SB-4 40 2 x10”
SB-5 30 1x10”

We recommend the silty sand and clayey silt be removed from below the proposed infiltration
areas so that drainage is through the more permeable natural sand. Based on the borings, the
top of the sand stratum is at a depth of about 6 feet though it will be deeper in some locations.

4. Pavement

The following pavement cross-sections are recommended for new proposed parking areas and
access roads:

Minimum Thicknesses

Car Parking Truck Loading
Finish Course 1.5 inches 1.5 inches
Binder Course 1.5 inches 2.0 inches
Sand-Gravel Base Course 10 inches 12 inches

If clayey silt is present at pavement subgrade level, we recommend that the base course be
increased to at least 12 inches for car parking areas and 18 for truck loading.

CONSTRUCTION

1. Pavement Subgrade Preparation

Completely remove existing topsoil, rubberized surface in playground area, roots and other
organic materials from proposed pavement areas. Remove existing fill or natural soils to the
minimum depth required to accommodate Finish, Binder and Sand-Gravel Base courses.
Existing fill below pavement base course may be left in place provided the subgrade is proof-
compacted with a minimum of six passes of a vibratory drum roller (with a minimum static
drum weight of 10,000-pounds capable of at least 20,000 pounds of dynamic force). Any weak
or soft spots identified during proof-compacting should be excavated and replaced with
compacted Structural Fill (Granular Fill or Sand-Gravel).

In existing pavement areas, the pavement may be processed and incorporated into the
pavement base course, provided the processed material meets the gradation of Sand-Gravel.

2. Reuse of Existing Material

Based on visual classifications and laboratory gradation analyses, the existing fill, natural silty
sand, natural clayey silt, and natural sand do not meet the recommended gradation
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requirements for Sand-Gravel (as specified in Table 1). Therefore, Sand-Gravel will need to be
imported to the Site for use as pavement base course and to construct the MSE walls.

Reuse of the existing topsoil should be restricted to landscaped areas.

Excess soil generated during construction that cannot be reused on site should be disposed of
offsite in accordance with applicable local, state, and federal regulations.

3. Fill Material, Placement and Compaction

The minimum gradation requirements for various fill materials and their recommended uses are
provided in Table 1. The recommended minimum compaction, based on percentage of
maximum dry density as defined by ASTM D-1557 Method C, is specified below for different
areas. When placed, Crushed Stone should be compacted to an unyielding surface. Fill should
be placed in a loose lift thickness of 12 inches or less.

Percent of

Maximum
Fill Area Dry Density
Beneath and Behind Retaining Walls 95
Pavement Base Course 95
More than 2 feet below Pavement 92
Beneath Landscape Areas 90

Frozen soil should not be placed as fill. In addition, fill should not be placed over frozen soil.
Protect subgrades from frost at all times during construction.

If Crushed Stone is used, it should be wrapped in non-woven filter fabric, such as Mirafi 140N.
FINAL DESIGN AND CONSTRUCTION

We trust that the information presented herein addresses your needs related to the geotechnical
aspects of the project. We recommend that GZA be retained to prepare technical specifications and
review near final plans as they relate to the geotechnical aspects of the project. Additionally, GZA
should be present at the Site during construction to observe earthwork operations and observe
placement and compaction of backfill.

We have enjoyed working with you on this project and would look forward to our continued
involvement. Please call Derek Schipper at 781-278-5792 or Bruce Fairless at 617-482-1002
should you have any questions.
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Very truly yours,

GZA GEOENVIRONMENTAL, INC.

J % Wtk Bnls
Derek J. Schipper, P

Mary B. Hall, P.E.
Senior Project Manager Consultant/Reviewer

B L

Bruce W. Fairless, P.E.
Associate Principal

Attachments: Table
Figure
Appendix A — Limitations
Appendix B — Boring Logs
Appendix C — Field Permeability Tests
Appendix D — Geotechnical Laboratory Results

J:\170,000-179,999\172475\172475-00.DS\Report\172475-00-r01.docx
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TABLE 1

RECOMMENDED USE AND GRADATION CRITERIA FOR FILL MATERIALS
Proposed Lombard Park and Field Redevelopment
Barnstable, Massachusetts

USE OF STRUCTURAL FILL MATERIAL

Granular Fill: Beneath retaining walls and pavement base coarse.
Sand-Gravel: Pavement base course and as backfill within three feet laterally of retaining walls.

Crushed Stone:  For use in bottom of excavations to aid in construction dewatering
and maintaining subgrade stability, and backfill behind walls in confined areas.

GRADATION REQUIREMENTS

Sieve Size Percent Finer by Weight
Granular Fill shall be free from ice and snow, roots, sod, rubbish and other deleterious or organic
matter. Structural Fill shall conform to the following gradation requirements:
2/3 of the loose lift thickness 100
No. 10 30-95
No. 40 10-70
No. 200 *0-15
* 0 -8 for backfill behind walls

Sand-Gravel shall consist of durable sand and gravel and shall be free from ice and snow, roots,

sod, rubbish and other deleterious or organic matter. Sand-Gravel shall conform to
the following gradation requirements:

3inch 100
1/2 inch 50 - 85
No. 4 40-75
No. 40 10-35
No. 200 0-8

Crushed Stone shall consist of durable crushed rock or durable crushed gravel stone and shall be

free from ice and snow, clay, loam and other deleterious material. Crushed Stone
shall conform to the following gradation requirements:

1inch 100
3/4 inch 90 - 100
1/2 inch 10-50
3/8 inch 0-20

No. 4 0-5

J:\170,000-179,999\172475\172475-00.DS\Report\[172475-00-t01.xIsx] TABLE 1
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GEOTECHNICAL LIMITATIONS

Use of Report

1.

GZA GeoEnvironmental, Inc. (GZA) prepared this report on behalf of, and for the exclusive use
of our Client for the stated purpose(s) and location(s) identified in the Proposal for Services
and/or Report. Use of this report, in whole or in part, at other locations, or for other purposes,
may lead to inappropriate conclusions; and we do not accept any responsibility for the
consequences of such use(s). Further, reliance by any party not expressly identified in the
agreement, for any use, without our prior written permission, shall be at that party’s sole risk, and
without any liability to GZA.

Standard of Care

2.

GZA'’s findings and conclusions are based on the work conducted as part of the Scope of Services
set forth in GZA’s Proposal for Services and/or Report, and reflect our professional judgment.
These findings and conclusions must be considered not as scientific or engineering certainties, but
rather as our professional opinions concerning the limited data gathered during the course of our
work. If conditions other than those described in this report are found at the subject location(s), or
the design has been altered in any way, GZA shall be so notified and afforded the opportunity to
revise the report, as appropriate, to reflect the unanticipated changed conditions .

GZA’s services were performed using the degree of skill and care ordinarily exercised by
qualified professionals performing the same type of services, at the same time, under similar
conditions, at the same or a similar property. No warranty, expressed or implied, is made.

Subsurface Conditions

4,

The generalized soil profile(s) provided in our Report are based on widely-spaced subsurface
explorations and are intended only to convey trends in subsurface conditions. The boundaries
between strata are approximate and idealized, and were based on our assessment of subsurface
conditions. The composition of strata, and the transitions between strata, may be more variable
and more complex than indicated. For more specific information on soil conditions at a specific
location refer to the exploration logs.

In preparing this report, GZA relied on certain information provided by the Client, state and local
officials, and other parties referenced therein which were made available to GZA at the time of
our evaluation. GZA did not attempt to independently verify the accuracy or completeness of all
information reviewed or received during the course of this evaluation.

Water level readings have been made in test holes (as described in the Report) at the specified
times and under the stated conditions. These data have been reviewed and interpretations have
been made in this Report. Fluctuations in the level of the groundwater however occur due to
temporal or spatial variations in areal recharge rates, soil heterogeneities, the presence of
subsurface utilities, and/or natural or artificially induced perturbations. The water table
encountered in the course of the work may differ from that indicated in the Report.

GZA’s services did not include an assessment of the presence of oil or hazardous materials at the
property. Consequently, we did not consider the potential impacts (if any) that contaminants in
soil or groundwater may have on construction activities, or the use of structures on the property.

Recommendations for foundation drainage, waterproofing, and moisture control address the
conventional geotechnical engineering aspects of seepage control. These recommendations may
not preclude an environment that allows the infestation of mold or other biological pollutants.

01.0172475.00 APPENDIX A -1 GZA GeoEnvironmental, Inc.



GEOTECHNICAL LIMITATIONS

Compliance with Codes and Regulations
9. We used reasonable care in identifying and interpreting applicable codes and regulations. These
codes and regulations are subject to various, and possibly contradictory, interpretations.
Compliance with codes and regulations by other parties is beyond our control.

Cost Estimates

10. Unless otherwise stated, our cost estimates are only for comparative and general planning
purposes. These estimates may involve approximate quantity evaluations. Note that these
guantity estimates are not intended to be sufficiently accurate to develop construction bids, or to
predict the actual cost of work addressed in this Report. Further, since we have no control over
either when the work will take place or the labor and material costs required to plan and execute
the anticipated work, our cost estimates were made by relying on our experience, the experience
of others, and other sources of readily available information. Actual costs may vary over time
and could be significantly more, or less, than stated in the Report.

Additional Services
11. GZA recommends that we be retained to provide services during any future: site observations,
design, implementation activities, construction and/or property development/redevelopment.
This will allow us the opportunity to: i) observe conditions and compliance with our design
concepts and opinions; ii) allow for changes in the event that conditions are other than
anticipated; iii) provide modifications to our design; and iv) assess the consequences of changes
in technologies and/or regulations.

01.0172475.00 APPENDIX A -2 GZA GeoEnvironmental, Inc.



APPENDIX B

TEST BORING LOGS



SOIL DESCRIPTIONS

Soil samples are described on the boring logs by the “Modified Burmister Soil Identification
System.” The following provides a brief description of the Modified Burmister System.

1. Major and minor components of the soil matrix are identified as gravel, sand or fines. The
relative amounts of these constituents are proportioned as:

Component Proportional Term Percent by Weight of Total
Major Greater than percentage of other components
Minor and 35-50

some 20-35

little 10-20

trace 1-10

2. The nature of “fines” is defined by using the following guidelines:
Degree of Plasticity Identity Plasticity Index

Non-plastic SILT 0
Slight Clayey SILT 1-5
Low SILT & CLAY 5-10
Medium CLAY & SILT 10-20
High Silty CLAY 20-40
Very High CLAY 40 and Greater

Relative density or consistency identified based on standard penetration resistance, using
the following table.

Non-Plastic Soils Plastic Soils
Blows/ft “N” Relative Density Blows/ft “N” Consistency
0-4 Very Loose <2 Very Soft
4-10 Loose 2-4 Soft
10-30 Medium Dense 4-8 Medium Stiff
30-50 Dense 8-15 Stiff
>50 Very Dense 15-30 Very Stiff
>30 Hard




TEST BORING LOG

GZA

GeoEnvironmental, Inc.
Engineers and Scientists

an)

Lombard Park and Field Redevelopment
Barnstable, Massachusetts

BORING NO.: SB-1
SHEET: 10f1
PROJECT NO: 01.0172475.00
REVIEWED BY: DJS

Drilling Co.:  New England Boring
Foreman:  Chris Knight

Logged By: Chris Baker

Type of Rig: ATV
Rig Model: Deidrich D-50
Drilling Method: Drive & Wash

Boring Location: See Plan
Ground Surface Elev. (ft.): 43
Final Boring Depth (ft.): 6
Date Start - Finish:

9/8/2015 - 9/8/2015

H. Datum: See Plan

V. Datum: NGVD 1929

Auger/Casing Type: Ny Sampler Type: Split Spoon Groundwater Depth (ft.)
1.D/0.D.(in): 3"/3 1/2" 1.D./O.D. (in.): 1-3/8"/2" Date Time Water Depth| Casing | Stab. Time
Hammer Weight (Ib.): 300 Sampler Hmr Wt (Ib): 140 Ibs Not Observed
Hammer Fall (in.): 24 Sampler Hmr Fall (in): 30"
Other: Other:
Casing Sample i o = [Field| < Str .
© £ _ atum -
D(ef%th Bé%v::/ No Depth |Pen.Rec.| Blows |SPT Sar(nN;I) c',%iﬁgjcé'ﬂ’rt;ﬁir;ti?dp'rgigmfgi'°n £ | Test| &£ Description uij’g
Rate "1 (ft.) |(in)|(in)| (per 6 in.)[Value & |Data| ©
S-1 02 (24|20 9 15 S-1: Top 8" Gray, fine to coarse SAND, little Silt, trace 0.7 FILL 423
E 99 24 | Gravel. (FILL) 1
i Bottom 12": Orange-brown, fine to medium SAND, some SILTY SAND
S-2| 24 |24|14 10 12 Silt, little Gravel. (SANDY LOAM-B)
16 16 28 | 5-2: Medium dense, orange-brown/gray, fine to medium " 390
b s3| 46 |24 18 8 21 SAND, some Silt, trace Gravel. -
5 _| 30 33 51 | S-3: Hard, brown, Clayey SILT, little fine to medium Sand. CLAYEY SILT
2 (SILT LOAM-C)
| 3 6' 37.0'
Bottom of boring at 6 feet.
10 _|
15 |
20 _|
25 |
30

2015 by SMRT, Inc.
2. Borehole backfilled with cuttings upon completion.

REMARKS
w

1. Ground surface elevation estimated from plan entitled "Proposed Boring Plan, Lombard Parking and Field Improvements, Barnstable, Massachusetts," dated July 15,

. USDA textural class and corresponding NRCS hydrologic soil group indicated in parentheses in Stratum Description column.

172475.00 LOMBARD PARK AND FIELD REDEVELOPMENT, BARNSTABLE, MA.GPJ; STRATUM ONLY; 10/2/2015

See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate boundaries between soil and bedrock
types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of groundwater may

occur due to other factors than those present at the times the measurements were made.

Boring No.:
SB-1




TEST BORING LOG

GZA

GeoEnvironmental, Inc.
Engineers and Scientists

an)

Lombard Park and Field Redevelopment SHEET:

Barnstable, Massachusetts

BORING NO.:

SB-2
10f1

PROJECT NO: 01.0172475.00
REVIEWED BY: DJS

Drilling Co.:  New England Boring
Foreman:  Chris Knight

Logged By: Chris Baker

Type of Rig: ATV
Rig Model: Deidrich D-50
Drilling Method: Drive & Wash

Boring Location: See Plan

Ground Surface Elev. (ft.): 43

Final Boring Depth (ft.): 6

Date Start - Finish: 9/8/2015 - 9/8/2015

H. Datum: See Plan

V. Datum: NGVD 1929

Auger/Casing Type: Ny Sampler Type: Split Spoon Groundwater Depth (ft.)
1.D/0.D.(in): 3"/3 1/2" 1.D./O.D. (in.): 1-3/8"/2" Date Time Water Depth| Casing | Stab. Time
Hammer Weight (Ib.): 300 Sampler Hmr Wt (Ib): 140 Ibs Not Observed
Hammer Fall (in.): 24 Sampler Hmr Fall (in): 30"
Other: Other:
Casing Sample i L = |Field| ¢ Str .
© £ _ atum -
D(ef%th Bé%v::/ No Depth |Pen.Rec.| Blows |SPT Sar(nN;I) c',%iﬁgjcé'ﬂ’rt;ﬁir;ti?dp'rgigmfgi'°n £ | Test| &£ Description uij’g
Rate "1 (ft.) |(in)|(in)| (per 6 in.)[Value & |Data| ©
S-1] 02 [24]18 36 S-1: Top 6": Dark brown/black, fine to medium SAND and 0.5' TOPSOIL 42.5'
B 11 14 17 | SILT, trace Roots. 1
i Bottom 12": Brown, fine to coarse SAND, some Silt, little SILTY SAND
S2| 24 |24118] 1419 Gravel, trace Roots. (SANDY LOAM-B)
2 22 43 | 5.2 Dense, brown SILT, little fine to medium Sand. " 390
5 l S-3| 46 | 24|16 12 24 S-3: Top 14": Brown, Clayey SILT, little fine to medium CLAYEY SILT
— 31 35 55 | Sand. 2 (SILT LOAM-C)
i Bottom 2": Brown, fine to medium SAND, trace Silt. 3 5 SAND 370
i Bottom of boring at 6 feet.
10 _|
15 |
20 _|
25 |
30

2015 by SMRT, Inc.
2. Borehole backfilled with cuttings upon completion.

REMARKS
w

. USDA textural class and corresponding NRCS hydrologic soil group indicated in parentheses in Stratum Description column.

1. Ground surface elevation estimated from plan entitled "Proposed Boring Plan, Lombard Parking and Field Improvements, Barnstable, Massachusetts," dated July 15,

172475.00 LOMBARD PARK AND FIELD REDEVELOPMENT, BARNSTABLE, MA.GPJ; STRATUM ONLY; 10/2/2015

See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate boundaries between soil and bedrock
types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of groundwater may

occur due to other factors than those present at the times the measurements were made.

Boring No.:
SB-2




TEST BORING LOG

GZA

GeoEnvironmental, Inc.
Engineers and Scientists

an)

Lombard Park and Field Redevelopment
Barnstable, Massachusetts

BORING NO.: SB-3
SHEET: 10f1
PROJECT NO: 01.0172475.00
REVIEWED BY: DJS

Drilling Co.:  New England Boring
Foreman:  Chris Knight

Logged By: Chris Baker

Type of Rig: ATV
Rig Model: Deidrich D-50
Drilling Method: Drive & Wash

Boring Location: See Plan
Ground Surface Elev. (ft.): 48
Final Boring Depth (ft.): 6.3
Date Start - Finish:

9/8/2015 - 9/8/2015

H. Datum: See Plan

V. Datum: NGVD 1929

Auger/Casing Type: Ny Sampler Type: Split Spoon Groundwater Depth (ft.)
1.D/0.D.(in): 3"/3 1/2" 1.D./O.D. (in.): 1-3/8"/2" Date Time Water Depth| Casing | Stab. Time
Hammer Weight (Ib.): 300 Sampler Hmr Wt (Ib): 140 Ibs Not Observed
Hammer Fall (in.): 24 Sampler Hmr Fall (in): 30"
Other: Other:
Casing Sample i o = [Field| < Str .
© £ _ atum -
D(ef%th Bé%v::/ No Depth |Pen.Rec.| Blows |SPT Sar(nN;I) c',%iﬁgjcé'ﬂ’rt;ﬁir;ti?dp'rgigmfgi'°n £ | Test| &£ Description uij’g
Rate "1 (ft.) |(in)|(in)| (per 6 in.)[Value & |Data| ©
S-1] 0-2 |24 ]| 16 98 S-1: Top 8": Brown, fine to coarse SAND, trace Gravel, ?Iq- As;l:t\LT 17 5:
1 47 | 12 |trace Sil. (FILL) 1 L
i Bottom 8": Gray, fine to medium SAND and SILT, trace 2
S-2| 24 | 24|18 69 SILTY SAND
1 12 14 Gravel. (SANDY LOAM-B)
21 | s-2: Medium dense, brown, fine SAND and SILT. " "o
5 l S-3| 46 | 24|18 10 15 S-3: Hard, brown, Clayey SILT, little fine to medium Sand,
_ CLAYEY SILT
19 23 34 | trace Gravel. 3 (SILT LOAM-C)
. ‘5‘ 6.3 a7
| Bottom of boring at 6.3 feet.
10 _|
15 |
20 _|
25 |
30

2015 by SMRT, Inc.

REMARKS
ENRIN

. Used rollerbit to advance through approximately 4 inches of asphalt.

. Falling head permeability test performed at + 6.3 feet below ground surface.

. Borehole backfilled with cuttings and topped with asphalt patch upon completion.
. USDA textural class and corresponding NRCS hydrologic soil group indicated in parentheses in Stratum Description column.

1. Ground surface elevation estimated from plan entitled "Proposed Boring Plan, Lombard Parking and Field Improvements, Barnstable, Massachusetts," dated July 15,

172475.00 LOMBARD PARK AND FIELD REDEVELOPMENT, BARNSTABLE, MA.GPJ; STRATUM ONLY; 10/2/2015

See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate boundaries between soil and bedrock
types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of groundwater may

occur due to other factors than those present at the times the measurements were made.

Boring No.:
SB-3




TEST BORING LOG

GZA

GeoEnvironmental, Inc.
Engineers and Scientists

an)

Lombard Park and Field Redevelopment
Barnstable, Massachusetts

BORING NO.: SB-4
SHEET: 10f1
PROJECT NO: 01.0172475.00
REVIEWED BY: DJS

Drilling Co.:  New England Boring
Foreman:  Chris Knight

Logged By: Chris Baker

Type of Rig: ATV
Rig Model: Deidrich D-50
Drilling Method: Drive & Wash

Boring Location: See Plan
Ground Surface Elev. (ft.): 46
Final Boring Depth (ft.): 16
Date Start - Finish:

9/8/2015 - 9/8/2015

H. Datum: See Plan

V. Datum: NGVD 1929

Auger/Casing Type: jy Sampler Type: Split Spoon Groundwater Depth (ft.)
1.D/O.D.(in): 4"/4 1/2" 1.D./O.D. (in.): 1-3/8"/2" Date Time Water Depth| Casing | Stab. Time
Hammer Weight (Ib.): 300 Sampler Hmr Wt (Ib): 140 Ibs Not Observed
Hammer Fall (in.): 24 Sampler Hmr Fall (in): 30"
Other: Other:
Casing Sample i o = [Field| < Str .
© £ _ atum -
D(ef%th Bé%v::/ No Depth |Pen.Rec.| Blows |SPT Sar(nN;I) c',%iﬁgjcé'ﬂ’rt;ﬁir;ti?dp'rgigmfgi'°n £ | Test| &£ Description uij’g
Rate "1 (ft.) |(in)|(in)| (per 6 in.)[Value & |Data| ©
S-1| 02 [24]22 6 11 S-1: Top 4": Dark brown/black, fine to medium SAND and 3 TOPSOIL 457
E 13 15 24 | SILT, trace Roots.
i Bottom 18 ": Light brown, Clayey SILT, trace fine Sand,
S2| 24 |24)18 27 32 trace Gravel, trace Roots. 2 CLAYEY SILT
35 37 67 | s-2: Hard, light brown, Clayey SILT, little fine Sand, trace (SILT LOAM-C)
i S3| 46 | 24| 16| 1624 Gravel.
5_| 33 36 57 S-3: Hard, brown, Clayey SILT, little fine Sand. 3
| 6' 40.0'
S-4| 6-8 | 24|20 9 15 S-4: Medium dense, light brown, fine SAND, little Silt.
T 14 13 29
10 7 S-5| 911 | 24|12 58 S-5: Medium dense, light brown, fine to medium SAND,
- 9 10 17 | trace Silt.
SAND
i (SAND-A)
15 7 S-6 |14-16 | 24 | 12 57 S-6: Medium dense, light brown, fine to medium SAND,
- 8 10 15 | trace Silt.
| 16' 30.0'
Bottom of boring at 16 feet. 451
20 _|
25 |
30

2015 by SMRT, Inc.

REMARKS
ENRIN

. Borehole relocated approximately 11 feet southwest of staked location due to overhead obstruction.
. Falling head permeability test performed at + 6 feet below ground surface.

. Borehole backfilled with cuttings upon completion.
. USDA textural class and corresponding NRCS hydrologic soil group indicated in parentheses in Stratum Description column.

1. Ground surface elevation estimated from plan entitled "Proposed Boring Plan, Lombard Parking and Field Improvements, Barnstable, Massachusetts," dated July 15,

172475.00 LOMBARD PARK AND FIELD REDEVELOPMENT, BARNSTABLE, MA.GPJ; STRATUM ONLY; 10/2/2015

See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate boundaries between soil and bedrock
types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of groundwater may

occur due to other factors than those present at the times the measurements were made.

Boring No.:
SB4




TEST BORING LOG

GZA

an)

GeoEnvironmental, Inc.
Engineers and Scientists

Lombard Park and Field Redevelopment SHEET:

Barnstable, Massachusetts

BORING NO.:

SB-5
10f1

PROJECT NO: 01.0172475.00
REVIEWED BY: DJS

Drilling Co.:  New England Boring
Foreman:  Chris Knight

Logged By: Chris Baker

Type of Rig: ATV
Rig Model: Deidrich D-50
Drilling Method: Drive & Wash

Boring Location: See Plan

Ground Surface Elev. (ft.): 36

Final Boring Depth (ft.): 6

Date Start - Finish: 9/8/2015 - 9/8/2015

H. Datum: See Plan

V. Datum: NGVD 1929

Groundwater Depth (ft.)

Auger/Casing Type: Hyw Sampler Type: Split Spoon
1.D/O.D.(in): 4"/4 1/2" 1.D./O.D. (in.): 1-3/8"/2" | Date Time Water Depth Casing Stab. Time
Hammer Weight (Ib.): 300 Sampler Hmr Wt (Ib): 140 Ibs Not Observed
Hammer Fall (in.): 24 Sampler Hmr Fall (in): 30"
Other: Other:
Casing Sample L L = |Field| ¢ Str .
© £ _ atum -
D(ef%th Bé%v::/ No Depth |Pen.Rec.| Blows |SPT Sar(nN;I) c',%iﬁgjcé'ﬂ’rt;ﬁir;ti?dp'rgigmfgi'°n £ | Test| &£ Description uij’g
Rate "1 (ft.) |(in)|(in)| (per 6 in.)[Value & |Data| ©
S-1] 02 [24]18 23 S-1: Top 4": Dark brown/black, fine to medium SAND and 3 TOPSOIL 357"
i SILTY SAND
24 5 | SILT, trace Roots.  (SANDY LOAM-B) ‘
i Bottom 14": Dark brown, fine to medium SAND and SILT, 34.0
S-2| 24 |24]20 55 trace Roots. 2
79 12 | s-2: Stiff, brown, Clayey SILT, little fine Sand, trace CLAYEY SILT
i sal a6 | 24120 7 12 Gravel. (SILT LOAM-C)
5 a. . )
_ 20 24 32 S-3: Top "14 : Browr.1, Clayey SILT, little fine Sand.. 3 55 05
1 Bottom 6": Brown, fine to medium SAND, trace Silt. 4 5 SAND 30.0'
Bottom of boring at 6 feet.
10 _|
15 |
20 _|
25 |
30

2015 by SMRT, Inc.

REMARKS
ENRIN

. Borehole relocated approximately 11 feet south of staked location due to forested area.
. Falling head permeability test performed at + 6 feet below ground surface.

. Borehole backfilled with cuttings upon completion.
. USDA textural class and corresponding NRCS hydrologic soil group indicated in parentheses in Stratum Description column.

1. Ground surface elevation estimated from plan entitled "Proposed Boring Plan, Lombard Parking and Field Improvements, Barnstable, Massachusetts," dated July 15,

172475.00 LOMBARD PARK AND FIELD REDEVELOPMENT, BARNSTABLE, MA.GPJ; STRATUM ONLY; 10/2/2015

See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate boundaries between soil and bedrock
types. Actual transitions may be gradual. Water level readings have been made at the times and under the conditions stated. Fluctuations of groundwater may

occur due to other factors than those present at the times the measurements were made.

Boring No.:
SB-5




APPENDIX C

FIELD PERMEABILITY TEST RESULTS



LOMBARD PARK AND FIELD
PROPOSED REDEVELOPMENT

SOIL BORING SB-3 - PERMEABILITY TEST

Test Data
Date of Test 9/8/2015
Casing Inside Diameter (in) 3
Ground Surface Elevation (feet) 48
Depth to Bottom of Casing (feet) 6.3 (measured from ground surface)
Approx. K Test Elevation (feet, NGVD) 42
Approx. Groundwater Level Depth (feet bgs) ~ Not Encountered
Test Data
. Depth of Water from . Depth of Water from
Time Elasped F;'op of Casing Time Elasped F;'op of Casing
(seconds) (ft) (seconds) (ft)
0 0.00 1800 1.48
10 0.00 1920 1.52
20 0.00 2040 1.54
30 0.00 2160 1.56
60 0.00 2280 1.58
120 0.00 2400 1.58
150 0.02 2400 1.63
180 0.02 2700 1.65
210 0.04 3000 1.67
240 0.04 3300 1.69
300 0.42 3600 171
360 0.44 4500 1.71
420 0.48 4800 1.73
480 0.50 5100 1.73
540 0.62 5400 1.75
720 0.77 6000 1.77
840 0.87 6600 1.77
960 0.98 7200 1.79
1080 1.08 7800 181
1200 1.27 8400 1.83
1320 1.33 9000 1.88
1440 1.38 9600 1.92
1560 1.45 10200 1.94
1680 1.45 10800 1.96
Calculations Exposed Surface Area, A (in"2) 7.07
Drop in Water Level (in) 235
Time Interval (sec) 10800
Volume of Water (in”*3) 166.3
Flow Rate, Q (in"3/sec) 0.02
Estimated Hydraulic conductivity, k (in/sec) 2E-03
k (cm/sec) 6E-03
Notes 1. Data presented represents falling head permeameter testing conducted by GZA. Test hole pre-

soaked for approx. 15 min. prior to recording water level drop
2. Permeability results were approximated using the formula Q=kiA where, Q is the flow rate, k is the
permeability, i=1.0 (gravity drainage above the water table), and A is the area at the exposed

surface area at the bottom of the casing.



LOMBARD PARK AND FIELD
PROPOSED REDEVELOPMENT

SOIL BORING SB-4 - PERMEABILITY TEST

Test Data
Date of Test
Casing Inside Diameter (in)
Ground Surface Elevation (feet)
Depth to Bottom of Casing (feet)
Approx. K Test Elevation (feet, NGVD)
Approx. Groundwater Level Depth (feet bgs)

Test Data

9/8/2015
4
46
6.0 (measured from ground surface)
40
Not Encountered

Time Elasped

Depth of Water from
Top of Casing

(seconds)

(f

0

0.00

10

0.04

30

0.17

45

0.25

60

0.31

90

0.50

120

0.67

180

0.85

240

1.08

300

1.21

360

1.33

420

1.45

480

1.48

540

1.52

600

1.54

720

1.56

840

1.58

960

1.63

1080

1.65

1200

1.69

1320

1.71

1440

1.71

1560

1.73

1680

1.75

1800

1.77

1920

1.79

2040

1.81

2160

1.81

2280

1.83

2400

1.85

Calculations Exposed Surface Area, A (in"2)
Drop in Water Level (in)

Time Interval (sec)

Volume of Water (in"3)

Flow Rate, Q (in”3/sec)

Estimated Hydraulic conductivity, k (in/sec)

k (cm/sec)

Notes 1.

12.57
22.2
2400
279.0
0.12
9E-03
2E-02

Data presented represents falling head permeameter testing conducted by GZA. Test hole pre-

soaked for approx. 15 min. prior to recording water level drop
2. Permeability results were approximated using the formula Q=kiA where, Q is the flow rate, k is the
permeability, i=1.0 (gravity drainage above the water table), and A is the area at the exposed

surface area at the bottom of the casing.



LOMBARD PARK AND FIELD
PROPOSED REDEVELOPMENT

SOIL BORING SB-5 - PERMEABILITY TEST

Test Data
Date of Test
Casing Inside Diameter (in)
Ground Surface Elevation (feet)
Depth to Bottom of Casing (feet)
Approx. K Test Elevation (feet, NGVD)
Approx. Groundwater Level Depth (feet bgs)

Test Data

9/8/2015
4
36
6.0 (measured from ground surface)
30
Not Encountered

Time Elasped

Depth of Water from
Top of Casing

(seconds)

(f

0

0.00

10

0.00

30

0.01

45

0.02

60

0.04

120

0.08

180

0.09

240

0.13

300

0.15

360

0.17

420

0.19

480

0.21

540

0.23

600

0.25

720

0.29

840

0.34

960

0.38

1080

0.44

1200

0.48

1320

0.52

1440

0.54

1560

0.56

1680

0.60

Calculations Exposed Surface Area, A (in”2)
Drop in Water Level (in)

Time Interval (sec)

Volume of Water (in"3)

Flow Rate, Q (in"3/sec)
Estimated Hydraulic conductivity, k (in/sec)

k (cm/sec)

Notes

12.57
7.2
1680
90.5
0.05
4E-03
1E-02

1. Data presented represents falling head permeameter testing conducted by GZA. Test hole pre-

soaked for approx. 15 min. prior to recording water level drop
2. Permeability results were approximated using the formula Q=kiA where, Q is the flow rate, k is the
permeability, i=1.0 (gravity drainage above the water table), and A is the area at the exposed

surface area at the bottom of the casing.



APPENDIX D

GEOTECHNICAL LABORATORY RESULTS



LABORATORY TESTING DATA SHEET

Project Name Lombard Park and Field Redevelopment Location Barnstable, MA Reviewed By
Project No. 01.0172475.00 Assigned By Chris Baker
Project Manager Derek Schipper Date 9/15/15 Date Reviewed 9115]2015
Identification Tests Density Strength Tests
. Natural . Yd CBR CBR
Boring/ Sample| Depth | Lab | Water | LL | PL Sieve | Hyd Org.| MAX | Setupas CBR | Water CBR,, 179 Strain Laboratory Log
Test Pit -200 | -2 Dry unit @0.1"| ort and
No No. ft. No. | Content| % | % % % % (pcf) % of Wt ocf Content @0.2" ; % Soil Description
' % W (%) | Proctor P % ) ps P
Brown Clayey SILT, little f-m Sand
SB-1 S-3 4-6 1 10.1 84.3
SB-2 S0 04 5 177 84.5 Brown SILT, little f-m Sand
Brown SILT, little f-m Sand, trace
SB-3 S-3 4-6 3 19.5 77.9 Gravel
SB-4 S-5 9-11 4 12.9 9.1 Brown f-m SAND, trace Silt
SB-5 S-3 | 5.5-6 5 14.0 9.9 Brown f-m SAND, trace Silt

THIELSCH 195 Frances Avenue

(ENGINEERING | Cranston, RI 02910 401-467-6454



christopher.baker
Text Box
Brown Clayey SILT, little f-m Sand


christopher.baker
Text Box
4-6



3/4"

12"

U.S. STANDARD SIEVE AND HYDROMETER

#10

#20

#40

#60

#100

#200

ASTM D422
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g ] ]
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9] —~ \ [ ay
GRAVEL SAND SILT A
c | |
g 40
8 Y
30
20
10
0 Coarse Fine Coarse Med um Fine
100 10 1 0.1 0.01 0.001
Grain Size (mm)
Gravel Sand Fines
0.0% 15.7% 84.3%
Lab # Exploration Sample Depth Description WC LL PL PI
1 SB-1 S-3 4-6' Brown Clayey SILT, little f-m Sand 10.1
Sieve Size |% Passing
" 100.0
" 100.0
#4 100.0 74-15-0003
#10 98.9 Lombard Park and Field Redevelopment
THIEL S C H #20 97.3 Barnstable, MA
#40 94.4 GZA Project # 01.0172475.00
 ENGINEERING | #60 91.1 Tested by:  MP/MK Date: 9/11/15
195 Frances Ave., Cranston, Rl 02910 #100 86.8 Reviewed by: MBP Date: 9/15/15
401-467-6454 #200 84.3
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0 Coarse Fine Coarse Med um Fine
100 10 1 0.1 0.01 0.001
Grain Size (mm)
Gravel Sand Fines
0.0% 15.5% 84.5%
Lab # Exploration Sample Depth Description WC LL PL PI
2 SB-2 S-2 2-4' Brown SILT, little f-m Sand 17.7
Sieve Size |% Passing
" 100.0
" 100.0
#4 100.0 74-15-0003
#10 99.5 Lombard Park and Field Redevelopment
THIEL S C H #20 97.9 Barnstable, MA
#40 94.3 GZA Project # 01.0172475.00
 ENGINEERING | #60 90.8 Tested by:  MP/MK Date: 9/11/15
195 Frances Ave., Cranston, Rl 02910 #100 87.3 Reviewed by: MBP Date: 9/15/15
401-467-6454 #200 84.5
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100 10 1 0.1 0.01 0.001
Grain Size (mm)
Gravel Sand Fines
4.6% 17.5% 77.9%
Lab # Exploration Sample Depth Description WC LL PL PI
3 SB-3 S-3 4.25-6.25' |Brown SILT, little f-m Sand, trace Gravel 19.5
Sieve Size |% Passing
E7% 100.0
" 100.0
#4 95.4 74-15-0003
#10 94.5 Lombard Park and Field Redevelopment
THIEL S C H #20 92.2 Barnstable, MA
#40 88.5 GZA Project # 01.0172475.00
 ENGINEERING | #60 85.3 Tested by: MP/MK Date: 9/12/15
195 Frances Ave., Cranston, Rl 02910 #100 81.2 Reviewed by: MBP Date: 9/15/15
401-467-6454 #200 77.9
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100 10 1 0.1 0.01 0.001
Grain Size (mm)
Gravel Sand Fines
0.0% 90.9% 9.1%
Lab # Exploration Sample Depth Description WC LL PL PI
4 SB-4 S-5 9-11' Brown f-m SAND, trace Silt 12.9
Sieve Size |% Passing
" 100.0
5" 100.0
#4 100.0 74-15-0003
#10 98.7 Lombard Park and Field Redevelopment
THIEL S C H #20 96.2 Barnstable, MA
#40 88.0 GZA Project # 01.0172475.00
 ENGINEERING | #60 64.5 Tested by:  MP/MK Date: 9/12/15
195 Frances Ave., Cranston, Rl 02910 #100 28.4 Reviewed by: MBP Date: 9/15/15
401-467-6454 #200 9.1
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100 10 1 0.1 0.01 0.001
Grain Size (mm)
Gravel Sand Fines
0.0% 90.1% 9.9%
Lab # Exploration Sample Depth Description WC LL PL PI
5 SB-5 S-3 5.5-6' Brown f-m SAND, trace Silt 14.0
Sieve Size |% Passing
" 100.0
" 100.0
#4 100.0 74-15-0003
#10 98.9 Lombard Park and Field Redevelopment
THIEL S C H #20 85.7 Barnstable, MA
#40 58.1 GZA Project # 01.0172475.00
 ENGINEERING | #60 35.1 Tested by:  MP/MK Date: 9/12/15
195 Frances Ave., Cranston, Rl 02910 #100 15.6 Reviewed by: MBP Date: 9/15/15
401-467-6454 #200 9.9




GZA TEMPLATE TEST BORING - GZA TEMPLATE JULY 2015.GDT - 2/6/17 15:22 - JAGINT PROJECT DATABASES\01.0173074.00-LOMBARD FIELD LIGHT TOWER FOUNDATIONS.GPJ

TEST BORING LOG

GZA

GeoEnvironmental, Inc.
Engineers and Scientists

B

Town of Barnstable DPW
Light Tower Foundations
Barnstable, Massachusetts
Lombard Field

SHEET:

EXPLORATION NO.:

1of1

SB-101

PROJECT NO: 01.0173074.00
REVIEWED BY: DJS

Logged By: S. Lee
Drilling Co.: New England Boring Contractors
Foreman: J. Galvin

Type of Rig: ATV

Rig Model: CME 550

Drilling Method:
HSA

Boring Location: See Plan
Ground Surface Elev. (ft.): 41
Final Boring Depth (ft.): 21
Date Start - Finish:

1/19/2017 - 1/19/2017

H. Datum: NA

V. Datum: NGVD 1929

Hammer Type: Automatic hammer

Sampler Type: SS

Groundwater Depth (ft.)

Hammer Weight (Ib.): 140 Sampler O.D. (in.): 2 Date Time | Stab. Time | Water Casing
Hammer Fall (in.): 30 Sampler Length (in.): 24 Not
Auger or Casing O.D./L.D Dia (in.): 5.6"/2.25" | Rock Core Size: N/A Encountered
Sample L I < [Field| < Stratum <
Depth| Casing Sample Description and Identification ol 57 Sz
Depth |Pen.Rec.| Blows |SPT by . £ | Test| @& Description 2 &
(ft) | Blows | No. @) | n)| in) | (per 6 in.) Value (Modified Burmister Procedure) & |pata| O w
S-1| 0.0- |24 |16 | 1 WOH 1 | S-1: Very loose, dark brown, TOPSOIL, moist.
i 2.0 1 WOH 1 TOPSOIL
1.5 39.5
7 S-2| 20- | 24|14 2 4 8 | S-2: Loose, tan with gray, fine to coarse, SAND and
i 4.0 43 CLAY & SILT, little Gravel, trace Roots, moist. FILL
i 4 37.0
S-3| 40- | 24|16 21 3 | S-3: (Top 4") Dark brown, fine to coarse SAND, and 45BURIED TOPSOllss5
5_| 6.0 23 clayey Silt, trace Roots, moist.
S-3: (Bottom 12") tan with gray, CLAY & SILT, little fine to
E medum Sand, trace Roots, moist.
7 CLAY & SILT
T S4| 90- |24|19| 4 10 22 | S-4: (Top 6" ) Tan with gray, CLAY & SILT, little fine to 95 315
10 _| 11.0 12 20 medum Sand, moist.
S-4: (Bottom 13") Tan, fine to medium SAND, trace
b Gravel, trace Silt, dry.
7 S-5|14.0-|124| 2 23 40 71 | S-5: Very dense, tan, fine to coarse SAND, little Gravel,
15 _| 16.0 31 28 trace Silt, dry.
SAND
’ 2
l S-6 | 19.0- | 24 | 15 9 15 31 | S-6: Dense, tan, fine to medium SAND, trace Silt, dry.
20 _| 21.0 16 18
i 21 20.0
End of exploration at 21 feet. 3

dated July 15, 2015 by SMRT, Inc.
2 - Auger chatter observed at +16 feet bgs.
3 - Borehill backfilled upon completion.

REMARKS

1 - Ground surface elevations estimated from plan entitled "Proposed Boring Plan, Lombard Field Improvements, Barnstable, Massachusetts;

See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors

than those present at the times the measurements were made.

radual. Water level readings have

Exploration No.:
SB-101




GZA TEMPLATE TEST BORING - GZA TEMPLATE JULY 2015.GDT - 2/6/17 15:22 - JAGINT PROJECT DATABASES\01.0173074.00-LOMBARD FIELD LIGHT TOWER FOUNDATIONS.GPJ

TEST BORING LOG

GZA

GeoEnvironmental, Inc.
Engineers and Scientists

B

Town of Barnstable DPW
Light Tower Foundations
Barnstable, Massachusetts
Lombard Field

EXPLORATION NO.:
SHEET: 10f1
PROJECT NO: 01.0173074.00
REVIEWED BY: DJS

SB-102

Logged By: S. Lee
Drilling Co.: New England Boring Contractors
Foreman: J. Galvin

Type of Rig: ATV
Rig Model: CME 550
Drilling Method:

Boring Location: See Plan
Ground Surface Elev. (ft.): 41
Final Boring Depth (ft.):

H. Datum: NA

21 V. Datum: NGVD 1929

HSA Date Start - Finish: 1/19/2017 - 1/19/2017
Hammer Type: Automatic hammer Sampler Type: SS ) Tf.iroundvgatir ??pth (ﬂgv Casi
Hammer Weight (Ib.): 140 Sampler O.D. (in.): 2 ate ime tab. Time ater asing
Hammer Fall (in.): 30 Sampler Length (in.): 24 Not
Auger or Casing O.D./L.D Dia (in.): 5.6"/2.25" | Rock Core Size: N/A Encountered
Sample L I < [Field| < Stratum <
Depth| Casing Sample Description and Identification ol 57 Sz
Depth |Pen.Rec.| Blows |SPT by . £ | Test| @& Description 2 &
(ft) | Blows | No. @) | n)| in) | (per 6 in.) Value (Modified Burmister Procedure) & |pata| O w
S-1| 0.0- | 24|17 | WOH 2 | S-1: (Top 12") Dark brown, TOPSOIL, wet. TOPSOIL
i 2.0 WOH 1
23 S-1: (Bottom 5") brown with gray, fine to coarse SAND, FILL
i some clayey Silt, trace Gravel, trace Roots, moist. 390
S-2| 20- | 24|22 33 S-2: Medium dense, tan gray, CLAY & SILT, and fine to
E 4.0 45 coarse Sand, little Gravel, trace Roots, moist.
l S-3| 4.0- | 24|12 22 S-3: Medium, gray with orange, CLAY & SILT, some fine
5_| 6.0 4 4 to medum Sand, trace Roots, moist.
CLAY & SILT
T S4| 9.0- | 24|23 59 21 | S-4: (Top 20") Tan, CLAY & SILT, little fine to medum
10 _| 11.0 12 24 Sand, trace Gravel, moist.
S-4: (Bottom 3") Tan, fine to coarse Sand, trace Gravel,
- trace Silt, moist. n %00
l S-5| 14.0- | 24 | 20 7 12 24 | S-5: (Top 16") Llight brown, SAND, trace Gravel, trace
15 _| 16.0 12 16 Silt, moist.
i S-5: (Bottom 4") Tan, fine SAND, some Silt, dry. SAND
7 S-6 | 19.0- | 24 | 17 7 11 22 | S-6: Medium dense, tan, fine SAND, trace Silt, dry.
20 _| 21.0 11 12
2
i 21 20.0
End of exploration at 21 feet.

dated July 15, 2015 by SMRT, Inc.
2 - Borehill backfilled upon completion.

REMARKS

1 - Ground surface elevations estimated from plan entitled "Proposed Boring Plan, Lombard Field Improvements, Barnstable, Massachusetts;

See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors

than those present at the times the measurements were made.

radual. Water level readings have

Exploration No.:
SB-102




GZA TEMPLATE TEST BORING - GZA TEMPLATE JULY 2015.GDT - 2/6/17 15:22 - JAGINT PROJECT DATABASES\01.0173074.00-LOMBARD FIELD LIGHT TOWER FOUNDATIONS.GPJ

TEST BORING LOG

GZA

GeoEnvironmental, Inc.
Engineers and Scientists

an)

Town of Barnstable DPW
Light Tower Foundations
Barnstable, Massachusetts
Lombard Field

EXPLORATION NO.:
SHEET: 10f1
PROJECT NO: 01.0173074.00
REVIEWED BY: DJS

SB-103

Logged By: S. Lee
Drilling Co.: New England Boring Contractors
Foreman: J. Galvin

Type of Rig: ATV
Rig Model: CME 550
Drilling Method:

Boring Location: See Plan
Ground Surface Elev. (ft.): 41
Final Boring Depth (ft.):

H. Datum: NA

21 V. Datum: NGVD 1929

HSA Date Start - Finish: 1/18/2017 - 1/18/2017
Hammer Type: Automatic hammer Sampler Type: SS ) Tf.iroundvgatir ??pth (ﬂgv Casi
Hammer Weight (Ib.): 140 Sampler O.D. (in.): 2 ate ime tab. Time ater asing
Hammer Fall (in.): 30 Sampler Length (in.): 24 Not
Auger or Casing O.D.I.D Dia (in.): 5.62.25" | Rock Core Size: N/A Encountered
Sample s I < [Field| < Stratum <
Depth| Casing Sample Description and Identification ol 57 Sz
Depth |Pen.Rec.| Blows |SPT by . £ | Test| @& Description 2 &
(ft) | Blows | No. @) | n)| in) | (per 6 in.) Value (Modified Burmister Procedure) & |pata| O w
S-1| 0.0- |24 |[12| 1 WOH | 1 |S-1: (Top 6") dark brown, TOP SOIL, moist. TOPSOIL
i 2.0 12 S-1: (Bottom 6") gray and brown, CLAY & SILT, some 1
fine to coarse Sand, trace Gravel, trace Roots, dry.
l S-2| 2.0- | 24|20 6 8 18 | S-2: Very stiff, gray with brown, CLAY & SILT, some fine
i 4.0 10 11 to coarse Sand, trace Gravel, trace (-) Roots, dry.
7 S-3| 4.0- | 24| 20 8 10 27 | S-3: Very stiff, tan, CLAY & SILT, little fine to coarse CLAY & SILT
5_| 6.0 17 21 Sand, trace Gravel, trace Roots, dry, (2" lens of orange
fine to medium Sand, trace Silt).
| s s
T S-4| 9.0- | 24|14 | 14 13 | 21 | S-4: Medium dense, tan, fine to medium SAND, trace
10 _| 11.0 8 10 Gravel, trace Silt, dry, (piece of gravel lodged in spoon at
top of sample).
T S-5| 14.0- | 24 | 15 48 18 | S-5: Medium dense, tan, fine to medium SAND, trace SAND
15 _| 16.0 10 13 Gravel, trace Silt, dry.
l S-6 | 19.0- | 24 | 16 59 19 | S-6: Medium dense, tan, fine SAND, trace Silt, dry.
20 _| 21.0 10 12
i 21 20.0
End of exploration at 21 feet. 2

dated July 15, 2015 by SMRT, Inc.
2 - Borehill backfilled upon completion.

REMARKS

1 - Ground surface elevations estimated from plan entitled "Proposed Boring Plan, Lombard Field Improvements, Barnstable, Massachusetts;

See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors

than those present at the times the measurements were made.

radual. Water level readings have

Exploration No.:
SB-103




GZA TEMPLATE TEST BORING - GZA TEMPLATE JULY 2015.GDT - 2/6/17 15:22 - JAGINT PROJECT DATABASES\01.0173074.00-LOMBARD FIELD LIGHT TOWER FOUNDATIONS.GPJ

TEST BORING LOG

GZA

GeoEnvironmental, Inc.
Engineers and Scientists

B

Town of Barnstable DPW
Light Tower Foundations
Barnstable, Massachusetts
Lombard Field

SHEET:

EXPLORATION NO.:

1of1

SB-104

PROJECT NO: 01.0173074.00
REVIEWED BY: DJS

Logged By: S. Lee
Drilling Co.: New England Boring Contractors
Foreman: J. Galvin

Type of Rig: ATV

Rig Model: CME 550

Drilling Method:
HSA

Boring Location: See Plan
Ground Surface Elev. (ft.): 42
Final Boring Depth (ft.): 21
Date Start - Finish:

1/18/2017 - 1/18/2017

H. Datum: NA

V. Datum: NGVD 1929

Hammer Type: Automatic hammer

Sampler Type: SS

Groundwater Depth (ft.)

Hammer Weight (Ib.): 140 Sampler O.D. (in.): 2 Date Time | Stab. Time | Water Casing
Hammer Fall (in.): 30 Sampler Length (in.): 24 Not
Auger or Casing O.D.I.D Dia (in.): 5.62.25" | Rock Core Size: N/A Encountered
Depth| Casing Seot Ssg;‘plsec et Sample Description and Identification § '.T.'sls(tj %_g DSé?r};H;n 3o
. . ' . q) = _—
(ft) | Blows | No. @) | n)| in) | (per 6 in.) Value (Modified Burmister Procedure) & |pata| O w
S-1| 0.0- |24 | 6 33 5 | S-1: Loose, dark brown, TOPSOIL, little Roots, moist. TOPSOIL
i 2.0 23 1
7 S-2| 20- |24 | 8 55 8 | S-2: Loose, orange-brown, fine to coarse SAND, some SUBSOIL
i 4.0 37 Silt, trace Gravel, trace Roots, moist. 3 39.0
l S-3| 4.0- | 24| 16 2 4 9 [ S-3: Loose, brown, fine to coarse SAND, some Silt, trace
5_| 6.0 56 Gravel, dry.
l POSSIBLE FILL
T S-4| 9.0- | 24|19 57 15 | S-4: (Top 5") Brown with gray, fine to coarse SAND, 95 325
10 _| 11.0 89 some Silt, trace Gravel, dry.
S-4: (Bottom 14") Tan, fine to coarse SAND, trace Gravel,
b trace Silt, dry.
7 S-5|14.0- | 24 | 16 6 11 22 | S-5: Medium dense, tan, fine to coarse SAND, trace
15 _| 16.0 11 13 Gravel, trace Silt, dry.
SAND
l S-6 | 19.0- | 24 | 19 57 14 | S-6: Medium dense, tan, fine to medium SAND, trace Silt,
20 _| 21.0 79 dry.
i 21 21.0
End of exploration at 21 feet. 2

dated July 15, 2015 by SMRT, Inc.
2 - Borehill backfilled upon completion.

REMARKS

1 - Ground surface elevations estimated from plan entitled "Proposed Boring Plan, Lombard Field Improvements, Barnstable, Massachusetts;

See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors

than those present at the times the measurements were made.

radual. Water level readings have

Exploration No.:
SB-104
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TEST BORING LOG

GZA

GeoEnvironmental, Inc.
Engineers and Scientists

B

Town of Barnstable DPW
Light Tower Foundations
Barnstable, Massachusetts
Lombard Field

SHEET:

EXPLORATION NO.:

1of1

SB-105

PROJECT NO: 01.0173074.00
REVIEWED BY: DJS

Logged By: S. Lee
Drilling Co.: New England Boring Contractors
Foreman: J. Galvin

Type of Rig: ATV

Rig Model: CME 550

Drilling Method:
HSA

Boring Location: See Plan
Ground Surface Elev. (ft.): 44
Final Boring Depth (ft.): 23
Date Start - Finish:

1/18/2017 - 1/18/2017

H.

V.

Datum: NA

Datum: NGVD 1929

Hammer Type: Automatic hammer

Sampler Type: SS

Groundwater Depth (ft.)

Hammer Weight (Ib.): 140 Sampler O.D. (in.): 2 Date Time | Stab. Time | Water Casing
Hammer Fall (in.): 30 Sampler Length (in.): 24 Not
Auger or Casing O.D.I.D Dia (in.): 5.62.25" | Rock Core Size: N/A Encountered
Sample L I < [Field| < Stratum <
Depth| Casing Sample Description and Identification ol 57 Sz
Depth |Pen.Rec.| Blows |SPT by . £ | Test| @& Description 2 &
(ft) | Blows | No. @) | n)| in) | (per 6 in.) Value (Modified Burmister Procedure) & |pata| O w
S-1] 0.0- |24 17| WOH 1| 2 |S-1: (Top 4") Dark brown, TOPSOIL. 05 TOPSOIL 435
i 2.0 12 S-1: (Bottom 13") Brown, fine to coarse SAND, some 1 SUBSOIL
Silt, trace Gravel, trace Roots, moist. ) 420
l S-2| 2.0- | 24|18 47 16 | S-2: Medium dense, brown and gray, SAND, some clayey
i 4.0 9 11 Silt, trace Gravel, dry. FILL
1 4 40.0
S-3| 4.0- | 24|20 6 9 18 | S-3: Very stiff, gray and brown, CLAY & SILT, some fine
S_| 6.0 9 14 to coarse Sand, trace Gravel, dry.
| CLAY & SILT
i 75 365
T S-4| 9.0- |24 |16 33 6 | S-4: Loose, tan, fine to medium SAND, trace Silt, trace
10 _| 11.0 33 Gravel, dry.
7 S-5|14.0- | 24 | 14 22 5 | S-5: Loose, tan, fine to medium SAND, trace Silt, dry.
15
- 16.0 32 SAND
7 S-6 | 19.0- | 24 | 20 35 11 | S-6: Medium dense, tan, fine to medium SAND, trace Silt,
20 _ 21.0 6 6 dry.
7 S-7|21.0-|124| 18 55 11 | S-7: Medium dense, tan, fine to medium SAND, trace Silt,
J 23.0 66 dry.
i 23 21.0
End of exploration at 23 feet. 2
25

dated July 15, 2015 by SMRT, Inc.
2 - Borehill backfilled upon completion.

REMARKS

1 - Ground surface elevations estimated from plan entitled "Proposed Boring Plan, Lombard Field Improvements, Barnstable, Massachusetts;

See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors

than those present at the times the measurements were made.

radual. Water level readings have

Exploration No.:

SB-105
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TEST BORING LOG

GZA

GeoEnvironmental, Inc.
Engineers and Scientists

B

Town of Barnstable DPW
Light Tower Foundations
Barnstable, Massachusetts
Lombard Field

SHEET:

EXPLORATION NO.:

1of1

SB-106

PROJECT NO: 01.0173074.00
REVIEWED BY: DJS

Logged By: S. Lee
Drilling Co.: New England Boring Contractors
Foreman: J. Galvin

Type of Rig: ATV

Rig Model: CME 550

Drilling Method:
HSA

Boring Location: See Plan
Ground Surface Elev. (ft.): 43
Final Boring Depth (ft.): 21
Date Start - Finish: 1/18/2017 - 1

/1812017

H. Datum: NA

V. Datum: NGVD 1929

Hammer Type: Automatic hammer

Sampler Type: SS

Groundwater Depth (ft.)

Hammer Weight (Ib.): 140 Sampler O.D. (in.): 2 Date Time | Stab. Time | Water Casing
Hammer Fall (in.): 30 Sampler Length (in.): 24 Not
Auger or Casing O.D.I.D Dia (in.): 5.62.25" | Rock Core Size: N/A Encountered
Depth| Casing Seot Ssg;‘plsec et Sample Description and Identification § '.T.'sls(tj %_g DSé?r};H;n 3o
. . ' . q) = _—
(ft) | Blows | No. @) | n)| in) | (per 6 in.) Value (Modified Burmister Procedure) & |pata| O w
S-1| 0.0- | 24|10 33 5 | S-1: Loose, brown, fine to coarse SAND, trace Gravel,
i 2.0 23 trace Silt, dry. 1
T S2| 20- [24|20| 87 14 FILL
i 4.0 77 S-2: Medium dense, brown with gray, fine to coarse Sand,
some clayey Silt, trace Gravel, moist (Slight loamy odor).
4 39.0
7 S-3| 4.0- | 24|19 96 12 | S-3: Siiff, gray and brown, CLAY & SILT, some fine to
5_| 6.0 6 10 coarse Sand, trace Gravel, trace Roots, dry, (3" lens of
fine t Sand, t Silt).
| ine to coarse Sand, trace Silt) CLAY & SILT
| s 355
l S4| 90- |24 2 19 | S-4: Medium dense, tan, fine to coarse SAND, trace
10 _| 11.0 9 11 Gravel, trace Silt, dry.
7 S-5|14.0- | 24 | 16 55 13 | S-5: Medium dense, tan, fine to coarse SAND, trace Silt, SAND
15 _| 16.0 8 11 dry.
l S-6 | 19.0- | 24 | 20 6 20 | S-6: Medium dense, tan, fine to medium SAND, trace Silt,
20 _| 21.0 11 11 dry.
i 21 22.0
End of exploration at 21 feet. 2

dated July 15, 2015 by SMRT, Inc.
2 - Borehill backfilled upon completion.

REMARKS

1 - Ground surface elevations estimated from plan entitled "Proposed Boring Plan, Lombard Field Improvements, Barnstable, Massachusetts;

See Log Key for exploration of sample description and identification procedures. Stratification lines represent
approximate boundaries between soil and bedrock types. Actual transitions may be
been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to other factors

than those present at the times the measurements were made.

radual. Water level readings have

Exploration No.:

SB-106
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SECTION 011000
GENERAL REQUIREMENTS
1.1 Related Documents 1.11  Submittals
1.2 Project Requirements 1.12  Warranties
1.3 Specification Information 1.13  Cutting and Patching
1.4 Definitions 1.14  Temporary Facilities and Utilities
1.5 Industry Standards 1.15  Products and Substitutions
1.6 Codes and Regulations 1.16  Delivery, Storage and Handling
1.7 Progress Schedule 1.17  Owner-Furnished (OFCI) Products
1.8 Schedule of Values 1.18  Labels
1.9 Payment Requests 1.19  Record Documents
1.10  Procedures and Controls 1.20  Project Close Out

1.21  Final Cleaning and Repair

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.  All of the Contract Documents apply to this Section. This Section applies to all Work

performed under the Contract.
1.2 PROJECT REQUIREMENTS

A.  Project: Lombard Field Improvements

B.  Project Location: Meetinghouse Way, W. Barnstable, Massachusetts 02554.

C.  Project Description: The Project includes, but is not limited to: full reconstruction of the
existing softball field, fencing and backstop, dugouts, scorers/storage building, field lighting,
parking area, walkways, wood guard rails, site plantings, new irrigation water well, irrigation
system, electrical service and other work as required in the contract documents. The project
also includes the relocation of the Luke’s Love playground and memorial brick walk as shown
in the contract documents.

D. Owner: The Town of Barnstable, Massachusetts

E. Architect: SMRT, Inc., One Dundee Park, Suite 4, Andover, MA 01810
Telephone: (877) 700-7678 Fax: (978) 474-1742

F. Project Schedule:
1. Award of General Contract / Letter of Intent TBD
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2. Execution of General Contract TBD
3. Start of Construction TBD
4. Substantial Completion TBD
5. FF&E / Move TBD
6. Final Completion TBD
7. Project Closeout TBD
G.  Project Requirements for Temporary Ultilities and Facilities:

14134

1. Utility Costs: The Contractor shall meter and pay for cost of utility services consumed,
including electricity, water, gas and temporary heat.

2. Temporary Offices: Refer to Section 015000 Temporary Facilities

Toilet Facilities: The Contractor shall provide and maintain temporary toilets outside the

building.

4. Temporary Parking: Parking is only allowed in areas designated by the Owner. The
Contractor shall provide (30) parking spaces during construction for users of the West
Barnstable Community Building. Building will be operational at all times during the
course of the project.

et

Deliveries and Work Hours: Comply with Town of Barnstable ordinances and the following,
whichever is more restrictive. The Contractor can gain access to the premises during the hours
specified below. In addition Contractor and his personnel will limit themselves only within the
working premises during working hours. If work needs to be scheduled during times other than
those listed below, General Contractor shall inform the Project Manager one week prior to
work.

1. Deliveries: 6:30 am to 6:00 pm.
2. General Access: 6:30 am to 8:00 pm.

Permits and Fees: Apply for, obtain, and pay for permits, fees, and utility company back-
charges required to perform the work. Submit copies to Architect.

Codes: Comply with applicable codes and regulations of authorities having jurisdiction.
Submit copies of inspection reports, notices and similar communications to Architect.

Dimensions: Verify dimensions indicated on drawings with field dimensions before fabrication
or ordering of materials. Do not scale drawings.

Existing Conditions: Notify Architect if existing conditions differ from those indicated on the
drawings.

Contractor’s Conduct on Premises: The Contractor and their employees shall behave in a
respectful, courteous and safe manner. Abusive, harassing, and lewd behavior is prohibited.
Playing music is prohibited. Alcohol, tobacco, and drug use is prohibited. Employees shall
wear shirts at all times. Comply with Owner’s security requirements.
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Personnel Checks: Criminal background checks are required as condition of employment and
permission to work on Owner’s property.

1.

Applicable Laws: Comply with all laws, regulations, and advisories of authorities having
jurisdiction, including Massachusetts General Laws, Chapter 71, Section 38R, as
amended and “Advisory on CORI Law”, Mr. David P. Driscoll, Commissioner of
Education, dated May 7, 2007.

Mandatory Identity Verification: Verify the identity of all persons working on site. Use
government issued documents with photographs such as driver’s license or passport.
Mandatory Criminal Background Check: Prior to allowing person to work on site:
Obtain written permission from person to conduct criminal background check. Obtain
criminal history information from public records and other legal sources including
Massachusetts Criminal Offender Record Information [CORI]. Obtain Owner’s approval
of person’s criminal background, if any.

Owner’s Decision: The Owner may exclude any person from work on the Owner’s
property due to reasonable concern about the person’s criminal background.

Inequality of Criminal Offense: The Owner may judge criminal offenses unequally and
may judge assault, theft, vandalism, arson, embezzling, check fraud, crimes involving fire
arms, illegal drug possession or distribution, sexual offenses, and other criminal offenses
more significant than other criminal offenses for work related to this Contract.

Right To Due Process: All persons subject to criminal background check shall be given
opportunity to challenge the accuracy and relevancy of criminal background check
results. All persons shall be given due process protections to which they are entitled by
law or by applicable collective bargaining agreements.

Non Disclosure: Maintain criminal background check information confidential and
secure, even if the information was obtained from public records. Prior to having access
to criminal background check information, all persons shall sign an “Agreement of Non-
Disclosure” approved by the Owner’s legal counsel. Keep criminal background check
information in a locked file controlled by persons authorized by the Owner. Destroy
criminal background check information at completion of the Contract.

OSHA Safety and Health Course Documentation Records: Chapter 306 of the Massachusetts
Acts of 2004 requires that everyone employed at the jobsite must complete a minimum 10-hour
long course in construction safety and health approved by the U.S. Occupational Safety and
Health Administration (OSHA) prior to working at the jobsite. Compliance is required of
General Contractors’ and Subcontractors’ on-site employees at all levels whether stationed in
the trailer or working in the field. Unless the Massachusetts Attorney General’s office indicates
otherwise, this requirement does not apply to home-office employees visiting the site or to
suppliers’ employees who are making deliveries.

1.

Documentation records shall be initially compiled by the General Contractor and
Subcontractors as part of their certified payrolls, and the General Contractor shall create
and maintain a copy of the documentation on site at all times. On-site documentation
shall be filed in alphabetical order and immediately available to Project Manager and
OSHA inspectors. Fines imposed for non-compliance shall be promptly paid by the
General Contractor at no additional expense to the Owner. Delays in the progress of the
Work caused by such non-compliance will not be acceptable as the basis for an extension
of contract time or change order request.
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1.3 SPECIFICATION INFORMATION

A.  These specifications are a specialized form of technical writing edited from master
specifications and contain deviations from traditional writing formats. Capitalization,
underlining and bold print is only used to assist reader in finding information and no other
meaning is implied.

B.  Except where specifically indicated otherwise, the subject of all imperative statements is the
Contractor.

C.  Sections are generally numbered in conformance with Construction Specifications Institute
Masterformat System. Numbering sequence is not consecutive. Refer to the table of contents
for names and numbers of sections included in this Project.

D.  Pages are numbered separately for each section. Each section is noted with "End of Section" to
indicate the last page of a section.

1.4 DEFINITIONS

A.  General: Basic Contract definitions are included in the Conditions of the Contract.

B. "Approved": When used to convey Architect's action on Contractor's submittals, applications,
and requests, "approved" is limited to Architect's duties and responsibilities as stated in the
Conditions of the Contract.

C. "Directed": A command or instruction by Architect. Other terms including "requested,"
"authorized," "selected,” "approved," "required," and "permitted" have the same meaning as
"directed."

D. '"Indicated": Requirements expressed by graphic representations or in written form on
Drawings, in Specifications, and in other Contract Documents. Other terms including "shown,"
"noted," "scheduled," and "specified" have the same meaning as "indicated."

E. "Regulations": Laws, ordinances, statutes, and lawful orders issued by authorities having
jurisdiction, and rules, conventions, and agreements within the construction industry that control
performance of the Work.

F. "Furnish": Supply and deliver to Project site, ready for unloading, unpacking, assembly,
installation, and similar operations.

G. '"Install": Operations at Project site including unloading, temporarily storing, unpacking,
assembling, erecting, placing, anchoring, applying, working to dimension, finishing, curing,
protecting, cleaning, and similar operations.

H.  "Provide": Furnish and install, complete and ready for the intended use.

L. "Project Site": Space available for performing construction activities. The extent of Project site
is shown on Drawings and may or may not be identical with the description of the land on
which Project is to be built.
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1.9
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INDUSTRY STANDARDS

Referenced standards are part of the Contract Documents and have the same force and effect as
if bound with these specifications.

Except where specifically indicated otherwise, comply with the current standard in effect as of
the date of the Owner/Contractor Agreement. Obtain copies of industry standards directly from
publisher.

The titles of industry standard organizations are commonly abbreviated; full titles may be found
in Encyclopedia of Associations or consult Architect.

CODES AND REGULATIONS

Comply with all applicable codes, ordinances, regulations and requirements of authorities
having jurisdiction.

Submit copies of all permits, licenses, certifications, inspection reports, releases, notices,
judgments, and communications from authorities having jurisdiction to the Architect.

PROGRESS SCHEDULE

Refer to Section 013200 — CONSTRUCTION PROGRESS DOCUMENTATION for additional
requirements.

Provide comprehensive bar chart schedule showing all major and critical minor portions of the
work, sequence of work and duration of each activity. Update and reissue regularly, but not less
than monthly.

SCHEDULE OF VALUES

Refer to Section 013200 — CONSTRUCTION PROGRESS DOCUMENTATION for additional
requirements. Prepare Schedule of Values to coordinate with application for payment
breakdown. Submit at least 10 days before first payment application. Update and reissue
regularly, but not less than monthly.

PAYMENT REQUESTS

Provide three copies of each request on completely filled out copies of AIA G702 and
continuation sheet G703. Substantiate requests with complete documentation; include change
orders to date. Provide partial lien waivers for work in progress and full lien waivers for
completed work.

Record Drawing Certification: Certify as a part of each application for payment that the project
record documents are current at the time of application is submitted. The Contractor shall
require such drawings to be current as a condition of approving any payment to the trade
Contractor and Subcontractor.
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Before first payment application, provide the following:

List of subcontractors, suppliers and fabricators.

Schedule of values.

Progress schedule.

Submittal schedule keyed to project schedule.

List of Contractor's key project personnel.

Copies of permits and other communications from authorities.
Contractor's certificate of insurance.

Performance and payment bonds if required.

Unit price schedule.

XN B W=

Before final payment application, provide and complete the following:

Complete closeout requirements.

Complete punch list items.

Settle all claims.

Transmit record documents to Architect.

Prove that all taxes, fees and similar obligations have been paid.
Remove temporary facilities and surplus materials.

Clean the work.

Submit consent of surety, if any, for final payment.

NN B DD =

PROCEDURES AND CONTROLS

Project Meetings: Arrange for and attend meetings with the Architect and such other persons as
the Architect requests to have present. The Contractor shall be represented by a principal,
project manager, general superintendent or other authorized main office representative, as well
as by the Contractor's field superintendent. An authorized representative of any subcontractor
or sub-subcontractor shall attend such meetings if the representative's presence is requested by
the Architect. Such representatives shall be empowered to make binding commitments on all
matters to be discussed at such meetings, including costs, payments, change orders, time
schedules and manpower. Any notices required under the Contract may be served on such
representatives. Written reports of meeting minutes shall be prepared by the Contractor and
distributed by the Contractor to attendees, the Architect, and Owner within three business days.

1. Pre-Construction Conference: Attendance by Architect, Contractor, major
subcontractors.  Agenda shall include: Quality of workmanship, coordination,
interpretations, job schedule, submittals, approvals, requisition procedures, testing, and
protection of construction, and construction waste management.

2. Progress Meetings: Hold regularly before preparation of payment requests and additional
meetings as requested by the Architect. Attendance by Architect, Contractor, and others
as determined by Contractor. Agenda shall include work in progress and payment
requests.

3. Preinstallation Conferences: Conduct a preinstallation conference at Project site before
each construction activity that requires coordination with other construction, as specified.
Preinstallation Conferences may be part of Progress Meeting agenda. Attendance by
Installer and representatives of manufacturers and fabricators involved in or affected by
the installation and its coordination or integration with other materials and installations
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that have preceded or will follow. Agenda shall include a review of progress of other
construction activities and preparations for the particular activity under consideration.

Emergency Addresses: Furnish the Owner and Architect, in writing, the names addresses and
telephone numbers of individuals to be contacted in the event of an out-of-hours emergency at
the building site. Post a similar list readily visible from the outside of the field office or a
location acceptable to the Architect.

Layout: Layout work and be responsible for all lines, elevations, and measurements of the
building, grading, utilities and other work executed under the contract. Retain a registered
professional engineer or registered land surveyor, acceptable to the Architect, to initially
establish exterior lines and required elevations of all structures to be erected on the site. The
registered professional engineer or registered land surveyor shall certify the actual location of
the constructed facilities in relation to property lines, building lines, easements, set-backs, and
other restrictive boundaries.

Field Measurements: Verify measurements at the building prior to ordering materials or
commencing work. No extra charge or compensation will be allowed because of differences
between actual dimensions and measurements indicated on the Drawings. Differences which
may be found shall be submitted to the Architect for decision before proceeding with the work.

Field Measurements for Fixed Equipment: Dimensions for fixed equipment to be supplied
under this Contract or separate contracts shall be determined by field measurements taken
jointly by the Contractor and the equipment supplier involved. A record of the field
measurements shall be kept until time of substantial completion of the project, or until the
equipment has been fully installed and accepted by the Owner, whichever is later.
Responsibility for fixed equipment fabricated accurately to field measurements for proper fit
and operation shall be that of the Contractor. Contractor shall pay all costs involved in
correcting any mis-fitting fixed equipment as fabricated.

Project Limit Line: The boundaries of the site do not limit the responsibility of the Contractor
to perform the work in its entirety. Make utility connections as indicated.

Matching: Where matching is indicated, the Architect shall be the sole and final judge of what
is an acceptable match. Mockups and sample submissions are required.

Observation: Notify the Architect and authorities having jurisdiction at least thirty-six hours in
advance of concealing any work.

Utilities: Prior to interrupting utilities, services or facilities, notify the utility owner and the
Owner and obtain their written approval a minimum 48 hours in advance.

Furnishings, Fixtures, and Equipment: Cooperate and permit the Owner to install their
furnishings and equipment during the progress of the work. Owner's installation of furnishings
or equipment does not signify Owner's acceptance of any portion of the work.

Clean-Up: Frequently clean-up all waste, remove from site regularly, and legally dispose of

off-site. ~ Comply with requirements of Section 017400 - CONSTRUCTION WASTE
MANAGEMENT.
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Installer's Acceptance of Conditions: All installers shall inspect substrates and conditions under
which work is to be executed and shall report in writing to the Contractor all conditions
detrimental to the proper execution and completion of the work. Do not proceed with work
until unsatisfactory conditions are corrected. Beginning work means installer accepts previous
work and conditions.

Coordination: The Contractor shall be fully responsible for coordinating all trades, coordinating
construction sequences and schedules, and coordinating the actual installed location and
interface of all work.

1. Prior to beginning electrical work, the Contractor shall prepare coordination drawings
showing the exact alignment, physical location and configuration of the electrical
installations and demonstrating to the Contractor's satisfaction that the installations will
clear all obstructions, permit proper clearances for the Work of other trades, and present
an orderly appearance where exposed. The Contractor shall be solely liable and
responsible for any costs and delays resulting from the Contractor's failure to prepare
such coordination drawings or from the negligent preparation of such coordination
drawings.

2. Exact locations and groupings of electrical fixtures, switches, heads and outlets shall be
obtained from the Architect before the Work is roughed in. Work installed without such
information from the Architect shall be relocated at the Contractor's expense if the
Architect so requests.

Request For Interpretation (RFIs):

1. Procedure: Immediately on discovery of the need for interpretation of the Contract
Documents, and if not possible to request interpretation at Project meeting, prepare and
submit an RFI in the form specified.

a. RFIs shall originate with Contractor. RFIs submitted by entities other than
Contractor will be returned with no response.

2. Content of the RFI: Include a detailed, legible description of item needing interpretation.

3. Architect's Action: Architect will review each RFI, determine action required, and return
it. Allow three working days for Architect's response for each RFI. RFIs received after
1:00 p.m. will be considered as received the following working day.

4. The following RFIs will be returned without action:
a. Requests for approval of submittals.
b. Requests for approval of substitutions.
c. Requests for coordination information already indicated in the Contract
Documents.
d. Requests for adjustments in the Contract Time or the Contract Sum.
e. Requests for interpretation of Architect's actions on submittals.
f. Incomplete RFIs or RFIs with numerous errors.

Existing Articles of Unusual Value: If during demolition, excavation, or disposal work articles
of unusual value or of historical or archaeological significance are encountered, the ownership
of such articles is retained by the Owner, and information regarding their discovery shall be
immediately furnished to the Architect. If the nature of the article is such that work cannot
proceed without danger of damage, work in the area shall be immediately discontinued until the
Architect has determined the proper procedure to be followed. Delays in time thereby shall be a
condition for which the time of the Contract may be extended. Costs incurred after discovery in
the salvaging of such articles shall be borne by the Owner.
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SUBMITTALS

Refer to Section 013300 — SUBMITTAL PROCEDURES.

WARRANTIES

Warranties Required: Refer to individual trade sections for specific product warranty
requirements.

Procurement: Where a warranty is required, do not purchase or subcontract for materials or
work until it has been determined that parties required to countersign warranties are willing to
do so.

Warranty Forms: Submit written warranty to Owner through Architect for approval prior to
execution. Furnish two copies of executed warranty to Owner for their records; furnish two
additional conformed copies where required for maintenance manual.

Work Covered: Contractor shall remove and replace other work of project which has been
damaged as a result of failure of warranted work or equipment, or which must be removed and
replaced to provide access to work under warranty. Unless otherwise specified, warranty shall
cover full cost of replacement or repair, and shall not be pro-rated on basis of useful service life.

Warranty Extensions: Work repaired or replaced under warranty shall be warranted until the
original warranty expiration date or for ninety days whichever is later in time.

Warranty Effective Starting Date: Guarantee period for all work, material and equipment shall
begin on the date of substantial completion, not when subcontractor has completed their work
nor when equipment is turned on. In addition to the one year guarantees for the entire work
covered by these Contract Documents, refer to the various sections of the specifications for
extended guarantee or maintenance requirements for various material and equipment.

CUTTING AND PATCHING

Limitations: Do not cut and patch any work in a manner that would result in a failure of the
work to perform as intended, decreased energy performance, increased maintenance, decreased
operational life, or decreased safety.

1. Structural Work: Do not cut structural work or bearing walls without written approval
from Architect. Where cutting and patching of structural work is necessary and approved
by Architect, perform work in a manner which will not diminish structural capacity nor
increase deflection of member. Provide temporary shoring and bracing as necessary.
Ensure the safety of people and property at all times.

Cutting and Patching Materials: Use materials identical to materials to be cut and patched. If
identical materials are not available or cannot be used, use materials that match existing
materials to the greatest extent possible. Provide finished work that will result in equal to or
better than existing performance characteristics.
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Inspection: Before cutting and patching, examine surfaces and conditions under which work is
to be performed and correct unsafe and unsatisfactory conditions prior to proceeding.

Protection: Protect adjacent work from damage. Protect the work from adverse conditions.

Cutting: Cut work using methods least likely to damage adjoining work. Use tools designed
for sawing or grinding, not hammering or chopping. Use saws or drills to ensure neat,
accurately formed holes to sizes required with minimum disturbance to adjacent work.
Temporarily cover openings; maintain weathertightness and safety.

1. Utilities: Locate utilities before cutting. Provide temporary utilities as needed. Cap,
valve, or plug and seal ends of abandoned utilities to prevent entrance of moisture or
other foreign matter.

Patching: Patch with seams and joints which are durable and not visible. Comply with
specified tolerances for similar new work; create true even planes with uniform continuous
appearance. Restore finishes of patched areas and, if necessary, extend finish restoration onto
adjoining unpatched area to eliminate evidence of patching and refinishing. Repaint entire
assemblies, not just patched area. Remove and replace work which has been cut and patched in
a visually unsatisfactory manner as determined by the Architect.

Qualifications: Retain experienced and specialized firms, original installers if possible, to
perform cutting and patching. Workmen shall be skilled in type of cutting and patching
required.

TEMPORARY FACILITIES AND UTILITIES

Refer to Section 015000 — TEMPORARY FACILITIES AND CONTROLS for additional
requirements.

Refer to Section 015639 — TEMPORARY TREE AND PLANT PROTECTION for additional
requirements.

Scope of Temporary Work: This article is not intended to limit the scope of temporary work
required under the Contract. Provide all temporary facilities and utilities needed.

Permits and Fees: Obtain and pay for all permits, fees and charges related to temporary work.

Codes and Authorities Having Jurisdiction for Temporary Facilities and Utilities: Comply with
all requirements of authorities having jurisdiction, codes, utility companies, OSHA, and
industry standards including, but not limited to the following:

NFPA Code 241, Building Construction and Demolition Operations.
ANSI-A10 Series, Safety Requirements for Construction and Demolition.
NECA National Joint Guideline NJG-6, Temporary Job Utilities and Services.
Electrical Service: NEMA, NECA, and UL.

el NS

Field Offices: Provide Contractor's field offices as needed. Keep current copies of all Contract
Documents and project paperwork neatly on file at jobsite. Permit Architect's unrestricted use
of Contractor's field office facilities including copiers, telephones, plan tables, and other

GENERAL REQUIREMENTS 011000 - 10



LOMBARD FIELD IMPROVEMENTS ISSUED FOR BIDDING
BARNSTABLE, MASSACHUSETTS 4-6-17

14134

equipment. Furnish, maintain, and pay for light, power, phone, fax, and other field office
services. Refer to Section 015050 Temporary Facilities and controls for additional Field Office
requirements.

Shops and Sheds: At Contractor's option, provide shops and sheds for Contractor's use as
needed. Locate shops and sheds where acceptable to Owner and authorities having jurisdiction.
Prior to completion of construction, temporary storage facilities and surplus stored materials
shall be removed from the site.

Temporary Heat: Provide temporary heat as needed to protect the work and create a suitable
work environment. Provide temporary heat to protect the exterior construction against injury or
damage resulting from cold temperature and dampness, to heat materials, and to maintain the
minimum temperatures specified herein and in individual specification sections. Protect
building from soot, smoke and fire damage. Do not use heaters which would interfere with
curing of mortar and grout or damage any materials.

1. Heaters for temporary heat shall be approved temporary steam generators or forced warm
air heaters located outside the building or vented to the outside, or other safety type UL
approved heating devices acceptable to the Architect.

2. Oil burning salamander type heaters will not be permitted. Non-vented, open flame
heaters will not be permitted inside the building once the building is closed-in.

3. Propane type-heaters will not be permitted within the area of the building or near
stockpiles of combustible materials.

4. Permanent building equipment shall not be used without written permission from the

Owner. If the equipment is used for temporary heating or cooling, it shall be adequately
maintained per manufacturer's instructions and protected with filters, strainers, controls,
reliefs, and similar items. Prior to turnover to Owner, the equipment shall be in a clean,
like new condition. The guarantee period shall not start until the equipment is turned
over to the Owner for their use. Do not invalidate existing warranty by any action or
failure to act. Clean and change air filters frequently to prevent construction dust and
debris from contaminating system.

Pumping and Drainage: Protect excavations, trenches, buildings and materials from rain water,
ground water, backup or leakage of sewers, drains and other piping, and from water of any other
origin. Promptly remove any accumulation of water. Provide and operate all pumps, piping
and other equipment necessary for pumping, drainage and protection from water.

Equipment and Tools: Provide all equipment including, but not limited to, hoists, lifts,
scaffolding, machines, tools and the like, as needed for execution of the work. Provide safe
access to all parts of the work.

Temporary Enclosures: Provide temporary enclosures to maintain proper temperatures and to
prevent weather damage. Always maintain legal means of egress.

Snow and Ice: Remove all snow and ice which interferes with work or safety.
Streets, Walks and Grounds: Maintain public and private roads and walks clear of debris
caused by construction operations. Repair all damage caused to streets, drives, curbs,

sidewalks, fences, poles and similar items where disturbed or damaged by building construction
and leave them in as good condition after completion of the work as before operations started.
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Protection: Protect nearby property and the public from construction activities. Provide and
maintain barricades, warning signs and lights, railings, walkways and similar items.
Immediately repair damaged property to its condition before being damaged.

Public Services: Provide temporary public services such as, street lighting, night lighting,
sidewalks, covered passages, signs, signals and the like, as requested by authorities having
jurisdiction.

Construction Fencing: Provide construction fencing and barriers as applicable to the project
and as required by code to protect personnel, the public, and to control access.

Security: Secure site against unauthorized entry at all times. Provide secure, locked temporary
enclosures. Protect the work at all times. Provide watchman service, if necessary, to protect the
work.

Signs: Erect project identification signs in compliance with details to be provided by Architect.
Signs shall be minimum 4' x 8' exterior grade plywood and shall contain the names of the
project, Owner, Architect, major Consultants, and Contractor. Except for traffic control, safety
and warning signs, no other signs are permitted. Location as acceptable to the Architect.

Fire Prevention: Take every precaution to prevent fire. Provide and maintain in good operating
condition suitable and adequate fire protection equipment and services, and comply with
recommendations regarding fire protection made by the representative of the fire insurance
company carrying insurance on the Work or by the local fire chief or fire marshal. The area
within the site limits shall be kept orderly and clean, and all combustible rubbish shall be
promptly removed from the site.

PRODUCTS AND SUBSTITUTIONS

Specified Products: In all cases in which a manufacturer's name, trade name or other
proprietary designation is used in connection with materials or articles to be furnished under this
Contract, whether or not the phrase "or equal" is used after such name, the Contractor shall
provide the product of the named manufacturers without substitution, unless a written request
for a substitution has been submitted by the Contractor and approved in writing by the
Architect.

Deviations from Detailed Requirements: If the Contractor proposes to use material which,
while suitable for the intended use, deviates in any way from the detailed requirements of the
Contract Documents, the Contractor shall inform the Architect in writing of the nature of such
deviations at the time the materials are submitted for approval, and shall request written
approval of the deviation from the requirements of the Contract Documents.

Approval of Substitutions: In requesting approval of deviations or substitutions, the Contractor
shall provide evidence, including, but not limited to manufacturer's data, leading to a reasonable
certainty that the proposed substitution or deviation will provide a quality of result at least equal
to that attainable if the detailed requirements of the Contract Documents were strictly followed.
If, in the opinion of the Architect, the evidence presented by the Contractor does not provide a
sufficient basis for such reasonable certainty, the Architect may reject such substitution or
deviation without further investigation.
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Intent of Contract Documents: The Contract Documents are intended to produce a building of
consistent character and quality of design. All components of the building including visible
items of mechanical and electrical equipment have been selected to have a coordinated design in
relation to the overall appearance of the building. The Architect shall judge the design and
appearance of proposed substitutes on the basis of the suitability in relation to the overall design
of the Project, as well as for their intrinsic merits. The Architect will not approve as equal to
materials specified proposed substitutes which in the Architect's opinion, would be out of
character, obtrusive, or otherwise inconsistent with the character or quality of the design of the
Project. In order to permit coordinated design of color and finishes the Contractor shall furnish
the substituted material in any color, finish texture, or pattern which would have been available
from the manufacturer originally specified, at no additional cost to the owner.

Additional Costs or Impact: Any additional cost, or any loss or damage arising from the
substitution of any material or any method for those originally specified shall be borne by the
contractor, notwithstanding approval or acceptance of such substitution by the Owner or the
Architect, unless such substitution was made at the written request or direction of the Owner
and the Architect. Any decrease in the cost of the substitution shall be returned to the Owner.

Manufacturers: To the greatest degree possible, provide primary materials and products from
one manufacturer for each type or kind. Provide secondary materials as recommended by
manufacturers of primary materials.

Substitution Requests: Refer to Section 016200 - SUBSTITUTION REQUEST FORM.
Submit 3 copies. Identify product to be replaced by substitute by reference to specification
sections and drawing numbers. Provide Contractor's certification and evidence to prove
compliance with Contract Document requirements as acceptable to Architect.

Substitution Conditions: Substitution requests will be returned without action unless one of the
following conditions is satisfied. The Contractor shall state which of the following conditions
applies to the requested substitution:

Request is due to an "or equal” clause.

Specified material or product cannot be coordinated with other work.

Specified material or product is not acceptable to authorities having jurisdiction.
Substantial advantage is offered Owner in terms of cost, time, or other valuable
consideration.

5. Specified material or product is not available.

el NS

Invalid Substitutions: Contractor's submittal and Architect's acceptance of shop drawings,
samples, product data or other submittal is not a valid request for, nor an approval of a
substitution unless the Contractor presents the information when first submitted as a Request for
Substitution.

Substitution Requests and Sustainable Design Intent:

1. Proposed substitutions may be rejected where data is not provided or where data that is
significantly different than specified materials would negatively impact the project’s
sustainable design intent.

2. Data which impacts sustainable design intent includes, but is not limited to, location of
manufacture, recycled content, and indoor air quality.
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1.17
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Compatibility of Materials Used in the Work:

1. Ensure complete compatibility between materials.
Compatibility shall include adhesion, erosion, solubility, differential thermal response,
and galvanic action.

3. Provide evidence of compatibility.
4. Provide custom testing where evidence is not available.
5. Where materials are not compatible, provide necessary isolation or transition materials

and provide details of same.

6. Correct defects resulting from incompatibility including de-construction and re-
construction of assemblies — whether materials are part of a submittal and substitution
process or not.

7. Proposed substitutions may be rejected where compatibility information is not provided;
or where compatibility is not adequately addressed, according to the Architect’s
judgment; or where incompatible materials would negatively impact the project’s
success.

DELIVERY, STORAGE AND HANDLING

Manufacturer's Instructions: Strictly comply with manufacturer's instructions and
recommendations and prevent damage, deterioration and loss, including theft. Minimize long-
term storage at the site. Maintain environmental conditions, temperature, ventilation, and
humidity within range permitted by manufacturers of materials and products used.

OWNER-FURNISHED CONTRACTOR-INSTALLED (OFCI) PRODUCTS

Owner will furnish products indicated. The Contractor’s Work includes providing support
systems to receive Owner's equipment and making plumbing, mechanical, and electrical
connections.

1. Owner will arrange and pay for delivery of Owner-furnished items according to
Contractor's Construction Schedule.

2. After delivery, Owner will inspect delivered items for damage. Contractor shall be
present for and assist in Owner's inspection.

3. If Owner-furnished items are damaged, defective, or missing, Owner will arrange for
replacement.

4. Owner will arrange for manufacturer's field services and for delivery of manufacturer's
warranties to Contractor.

5. Owner will furnish Contractor the earliest possible delivery date for Owner-furnished

products. Using Owner-furnished earliest possible delivery dates, Contractor shall
designate delivery dates of Owner-furnished items in Contractor's Construction Schedule.

6. Contractor shall review Shop Drawings, Product Data, and Samples and return them to
Architect noting discrepancies or anticipated problems in use of product.

7. Contractor is responsible for receiving, unloading, and handling Owner-furnished items
at Project site.

8. Contractor is responsible for protecting Owner-furnished items from damage during
storage and handling, including damage from exposure to the elements.

9. If Owner-furnished items are damaged as a result of Contractor's operations, Contractor

shall repair or replace them.
10.  Contractor shall install and otherwise incorporate Owner-furnished items into the Work.
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A.

1.19
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Owner-Furnished Products: As directed by the Architect.

LABELS

Labels, Trademarks, & Tradenames: Locate required labels on inconspicuous surfaces. Do not
provide labels, nameplates, or trademarks which are not required. Provide permanent data plate
on each item of equipment stating manufacturer, model, serial number, capacity, ratings and all
other essential data.

RECORD DOCUMENTS

General: Keep record documents neatly and accurately. Record information as the work
progresses and deliver to Architect at time of final acceptance. Include in record documents all
field changes made, all relevant dimensions, and all relevant details of the work. Keep record
documents up to date with all field orders and change orders clearly indicated.

1. Submit record documents in PDF and AutoCAD format on either CD or DVD; 3 copies
required.

Drawings: Keep a set of blackline prints at the site. Neatly and accurately note all deviations
from the Contract Documents and the exact actual location of the work as installed. Marked-up
and colored prints will be used as a guide to determine the progress of the work installed.
Requisitions for payment will not be approved until the record documents are accurate and up-
to-date.

1. Work Outside Building: Record data outside of building to an accuracy of plus or minus
1 inch and determine and record the invert elevation of all drain lines.

2. At completion of the work, submit one complete set of marked-up prints for review.
After acceptance, these marked-up prints shall be used in the preparation of the record
drawings.

3. Architect shall furnish Contractor with AutoCAD files or other agreed upon form for
originals of the Contract Drawings. Make modifications to these files as shown on the
marked-up prints. Remove superseded data to show the completed installation.

4. Deliver the completed AutoCAD record drawings, in the same version as Contract
Drawings, properly titled and dated to the Architect. Indicate preparer of record
drawings. These record drawings shall become the property of the Owner.

Specifications: Maintain one clean copy of complete specifications including addenda,
modifications, and bulletins with changes, substitutions, and selected options clearly noted.
Circle or otherwise clearly indicate which manufacturer and products are actually used.

Operating and Maintenance Manuals: Manuals shall be submitted which contain the following:

1. Description of the system provided.

2. Handling, storage, and installation instructions.

3. Detailed description of the function of each principal component of the systems or
equipment.

4. Operating procedures, including pre-startup, startup, normal operation, emergency
shutdown, normal shutdown and troubleshooting.
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5. Maintenance procedures including lubrication requirements, intervals between
lubrication, preventative and repair procedures, and complete spare parts list with cross
reference to original equipment manufacturer's part numbers.

6. Control and alarm features including schematic of control systems, control loop electric
ladder diagrams, controller operating set points, settings for alarms and shutdown
systems, pump curves and fan curves.

7. Safety and environmental considerations.

Copies of Operating and Maintenance Manuals: Three copies of the manuals shall be provided
within sufficient time to allow for training of Owner's personnel. Submit one copy of the
manuals to the Architect for review no later than 90 calendar days prior to substantial
completion, or building turn over, whichever comes first. Submit the remaining five copies
within 15 days after first review set is returned to contractor. Progress payment may be
withheld if this requirement is not met.

Additional Requirements for Operating and Maintenance Manuals: The requirement for
manuals, apply to each packaged and field-fabricated operating system. The manuals shall be
provided in three-ring side binders with durable plastic covers. The manuals shall contain a
detailed table of contents and have tab dividers for major sections and special equipment.
Framed Data: Provide charts and lists of all valves, circuits, switches, controls and equipment.
Install on walls under glass at locations directed by Architect.

PROJECT CLOSE OUT

Complete the following prior to Substantial Completion:

1. Provide Contractor's Punch List of incomplete items stating reason for incompletion and
value of incompletion.
2. Provide complete As-Built Survey of the entire area of improvements (softball field,

parking area, etc.) and deliver electronic and hard copies to the Owner and Architect.

3. Advise Owner of insurance change over requirements.

4. Submit all warranties, maintenance contracts, final certificates and similar documents.

5. Obtain Certificate of Occupancy and similar releases which permit the Owner's full and
unrestricted use of the areas claimed "Substantially Complete".

6. Submit record documents.

7. Complete startup of all systems and instruct Owner's personnel in proper operation and
routine maintenance of systems and equipment.

8. Complete clean up and restoration of damaged finishes.

9. Remove all temporary facilities and utilities that are no longer needed.

10.  Request Architect's inspection for Substantial Completion.

Architect will either issue a Certificate of Substantial Completion or notify Contractor of work
which must be performed prior to issue of certificate.

Complete the following prior to Final Acceptance and payment:
1. Obtain Certificate of Substantial Completion.

2. Submit final application for payment, showing final accounting of changes in the work.
3. Provide final releases and lien waivers not previously submitted.
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4. Submit certified copy of final punch list stating that Contractor has completed or
corrected each item.
5. Submit final meter readings, record of stored fuel and similar information.
6. Submit Consent of Surety for final payment.
7. Submit evidence of Contractor's continuing insurance coverage (if required by Contract

1.21

Documents).

FINAL CLEANING AND REPAIR

Clean Up: Immediately prior to the Architect's inspection for Substantial Completion, the
Contractor shall completely clean the premises and clean and prepare the completed work in
order for it to be used for its intended purpose in accordance with the Contract Documents.

Repairs: Repair and touch-up all damaged and deteriorated products and surfaces.

PART 2 - PRODUCTS [Not Used]

PART 3 - EXECUTION [Not Used]

14134

END OF SECTION 011000
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SECTION 012200

UNIT PRICES

PART 1 - GENERAL

11

A.

1.2

1.3

14

14134

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary

Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedural requirements for unit prices.

Related Requirements:

1. Section 012600 "Contract Modification Procedures” for procedures for submitting and
handling Change Orders.

2. Section 014000 "Quality Requirements" for general testing and inspecting requirements.

DEFINITIONS

Unit price is a price per unit of measurement for materials, equipment, or services, or a portion

of the Work, added to or deducted from the Contract Sum by appropriate modification, if the

scope of Work or estimated quantities of Work required by the Contract Documents are

increased or decreased.

PROCEDURES

Unit prices include all necessary material, plus cost for delivery, installation, insurance,
applicable taxes, overhead, and profit.

Measurement and Payment: See individual Specification Sections for work that requires
establishment of unit prices. Methods of measurement and payment for unit prices are specified
in those Sections.

Owner reserves the right to reject Contractor's measurement of work-in-place that involves use
of established unit prices and to have this work measured, at Owner's expense, by an
independent surveyor acceptable to Contractor.

List of Unit Prices: A schedule of unit prices is included in Part 3. Specification Sections
referenced in the schedule contain requirements for materials described under each unit price.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

A.
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SCHEDULE OF UNIT PRICES
Item No. 1 — Chain Link Fence
1. Description: Furnish and install 48” or 96 high vinyl-coated chain link fence, including
site preparation, earthwork, concrete anchor embedment, framework, fabric, and all
fittings, as detailed.
2. Unit of Measurements: per LF
a.  per LF, for 48” high
b.  per LF, for 96” high

Item No. 2 — Asphalt Paving
1. Description: Furnish and install asphalt paving in accordance with detail J12/CP501,
E12/CP501 and specifications.
2. Unit price does not include pavement markings.
3. Unit of Measurement: per TON.
a.  per ton of top course
b.  perton of binder

Item No. 3 — Concrete Paving
1. Description: Furnish and install concrete paving, including site preparation, earthwork,
aggregate base, and concrete and sealed expansion joints in accordance with detail
A12/CP501 and specifications.
2. Unit of Measurement: per SY.

Item No. 4 — Temporary Construction Chain Link Fence
1. Description: Furnish and install 6” height temporary chain link construction fence,
complete and in place, including 6’ screening fabric.
2. Unit of Measurement: per LF

Item No. 5 — Temporary Tree Protection Fence
1. Description: Furnish and install temporary tree protection fencing, complete and in place,
including maintenance throughout construction.
2. Unit of Measurement: per LF

Item No. 6 — Unsuitable Material Removal
1. Description: Excavate & remove unsuitable material from site, including replacement
with structural backfill material.
2. Unit of Measurement: per CY.

Item No. 7 — Bulk Earth Excavating
1. Description: Excavate and remove earth material in mass condition by machine,
including on-site disposal.
2. Unit of Measurements: per CY

Item No. 8 — Trench Earth Excavating
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1. Description: Excavate and remove earth material in trench condition by machine,
including on-site disposal.
2. Unit of Measurement: per CY.

I. Item No.9 — Crushed Stone
1. Description: Furnish and install 3/4” Crushed Stone material on exposed subgrades to
prepare the subgrade for additional site development and improvements.
2. Unit of Measurement: per CY.

J. Item No. 10 — Dense Graded Stone
1. Description: Furnish and install Dense Graded Stone base and subbase where and as
directed, including placement, grading, and compaction.
2. Unit of Measurement: per CY

K. Item No. 11 — Stone Screenings
1. Description: Furnish and install stone screenings, where and as directed, including
placement, grading, and compaction.
2. Unit of Measurement: per SY

L. Item No. 12 — Timber Guide Railing
1. Description: Furnish and install timber guide railing, including site preparation,
earthwork, aggregate base and embedment finishing, and all fittings as detailed.
2. Unit of Measurement: per LF

M. Item No. 13 — Monolithic Concrete Walk
1. Description: Furnish and install monolithic concrete walk and curb, including site
preparation, earthwork, and aggregate base as detailed.
2. Unit of Measurement: per S.F.

N. Item No. 14 — Silt Fence
1. Description: Furnish and install silt fence for temporary erosion control, complete and in
place, in accordance with details and specifications.
2. Unit of Measurement: per every 20 LF

O. Item No. 15— Hay Bale
1. Description: Furnish and install straw hay bales for temporary erosion control, complete
and in place, including stakes.
2. Unit of Measurement: per every 20 LF (wattles acceptable in lieu of haybales)

P. Item No. 16 — Erosion Control Blanket
1. Description: Furnish and install erosion control blanket, complete and in place.
2. Unit of Measurement: per SY

Q. Item No. 17 — 12” HDPE Drainage Pipe
1. Description: Furnish and install 12”” HDPE storm drainage piping, including excavation,
bedding and backfill, complete and in place.
2. Unit of Measurement: per LF

R. Item No. 18 — Deep Sump Catch Basin

1. Description: Furnish and install deep sump catch basin, including excavation, bedding
and backfill, complete and in place.
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2. Unit of Measurement: each

S. Item No. 19 — Drainage Manholes
1. Description: Furnish and install drainage manholes including excavation, bedding and
backfill, complete and in place.
2. Unite of Measurement: each.

T. Item No. 20 — Field Inlet Catch Basins
1. Description: Furnish and install field inlet catch basins including excavation, bedding and
backfill, complete and in place.
2. Unit of Measurement: each

U. Item No. 21 — 6’ Diameter Infiltration Basin
3. Description: Furnish and install 6 diameter infiltration basins including excavation,
bedding and backfill, complete and in place.
4. Unit of Measurement: each

V. Item No. 22 — 6” Diameter Perforated HDPE Pipe
1. Description: Furnish and install 6” Perforated HDPE storm drainage piping, including
excavation, bedding and backfill, complete and in place.
2. Unit of Measurement: per LF

W. Item No. 23 — 6” Diameter HDPE Pipe
3. Description: Furnish and install 6” HDPE storm drainage piping, including excavation,
bedding and backfill, complete and in place.
4. Unit of Measurement: per LF

X. Item No. 24 — Underground Conduit
1. Description: Furnish and install 4” dia. PVC conduit, 2 dia. PVC conduit and 1 14 dia.
PVC conduit per specifications, including trench excavation, conduit installation,
accessories/adaptors, pull string, backfill, and warning tape
2. Unit of Measurements: per every 10 LF for each type conduit.

Y. Item No 25 — Site Signage
1. Description: Furnish and install site signage (size: 30”x30” or 18”x24” - aluminum)
including earthwork, aggregate base, pressure treated wood posts and footings.
2. Unit of Measurement: each

Z. ltem No. 26 — Concrete slabs:
1. Description: Detail, fabricate and install concrete work in accordance with requirements
of the Contract Documents
2. Unit of Measurements: Per S.F.

AA. Item No. 27 — Irrigation Well Depth
1. Description: Increase or decrease of well depth.
2. Unit of Measurement: Per L.F.

BB.Item No. 28 — Irrigation Well Screen

1. Description: Increase or decrease of well screen.
2. Unit of Measurement: Per LF
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END OF SECTION 012200
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SECTION 012300

ALTERNATES

PART 1 - GENERAL

11

A.

1.2

1.3

14
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RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedural requirements for alternates.

DEFINITIONS

Alternate: An amount proposed by bidders and stated on the Bid Form for certain work defined
in the bidding requirements that may be added to or deducted from the base bid amount if the
Owner decides to accept a corresponding change either in the amount of construction to be
completed or in the products, materials, equipment, systems, or installation methods described
in the Contract Documents.

1. Alternates described in this Section are part of the Work only if enumerated in the
Agreement.

2. The cost or credit for each alternate is the net addition to or deduction from the Contract
Sum to incorporate alternates into the Work. No other adjustments are made to the
Contract Sum.

PROCEDURES

Coordination: Revise or adjust affected adjacent work as necessary to completely integrate work
of the alternate into Project.

1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar
items incidental to or required for a complete installation whether or not indicated as part
of alternate.

Execute accepted alternates under the same conditions as other work of the Contract.

Schedule: A schedule of alternates is included at the end of this Section. Specification Sections

referenced in schedule contain requirements for materials necessary to achieve the work
described under each alternate.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION
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A.
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SCHEDULE OF ALTERNATES

Alternate No. 1: Install