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FACILITY ANALYSIS OVERVIEW

SECTION 2: FACILITY ANALYSIS

The existing facility analysis is a collection of information cre-
ated through a collaborative effort of numerous individuals. The
analysis summarizes data gathered at the sites of Elm Street
Middle School, Fairgrounds Middle School, Pennichuck Middles
School, and a proposed site off Cherrywood Drive that is owned
by the City. The findings assist in facilitating recommenda-
tions for the proposed options identified in Section 4: Concept
Design of this report, future projects outside of the proposed
scope identified in Section 4: Concept Design, and other
building and site conditions or needs. Information was gathered
and investigations were completed by the following entities and
project team members:
/ Harriman
/ Civil Engineer
/ Architects and Designers
/ Structural Engineers and Designers
/ Mechanical and Plumbing Engineers and Designers
/ Electrical Engineer and Designers
/ City of Nashua
/ Director of Plant Operations
/ Assistant Director for Maintenance
/ Assistant Director of Safety and Security
/ Maintenance Staff
/ School Administration
/ RPF Environmental, Inc.
/ Desmarais Environmental, Inc.
/ Vanasse & Associates, Inc.
/ NDT Corporation
/ Hayner/Swanson, Inc.
/ Foley & Buhl Engineering, Inc.
/ Milone & Machroom

The existing facility analysis is to be used as a tool for recogniz-
ing the conditions of the site and buildings as they were at the
time of the investigations. Work identified or recommended in
this section of the report is not intended to be representative of
the proposed scope of work identified in the options outlined in
Section 4: Concept Design.
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FACILITY ANALYSIS OVERVIEW (CONT.)
SECTION 2: FACILITY ANALYSIS
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EXISTING CONDITIONS/FINDINGS

SECTION 2: FACILITY ANALYSIS

This section contains the existing conditions and findings in the
following areas

ELM STREET MIDDLE SCHOOL
/ Site Analysis
/ Architectural Analysis
/ Structural Analysis
/ Mechanical Analysis
/ Plumbing Analysis
/ Fire Protection Analysis
/ Electrical Analysis

FAIRGROUNDS MIDDLE SCHOOL
/ Site Analysis
/ Architectural Analysis
/ Structural Analysis
/ Mechanical Analysis
/ Plumbing Analysis
/ Fire Protection Analysis
/ Electrical Analysis

PENNICHUCK MIDDLE SCHOOL
/ Site Analysis
/ Architectural Analysis
/ Structural Analysis
/ Mechanical Analysis
/ Plumbing Analysis
/ Fire Protection Analysis
/ Electrical Analysis
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EXISTING CONDITIONS/FINDINGS (CONT.)—EMS
SECTION 2: FACILITY ANALYSIS

SITE ANALYSIS tion on the conditions of the site. Included is an evaluation of
General the surface drainage and associated infrastructure, evidence
Evaluation of the site at EIm Street Middle School, located in of erosion from stormwater runoff, and existing site circulation
Nashua, NH, involved walking around the school and grounds, and parking, including observations associated with Americans
making observations of existing site features. Photographs were  with Disabilities Act (ADA) access from the adjacent streets and
taken to document these existing conditions. The goal of this parking areas to the building.

study is to look for deficiencies and to gather relevant informa-

e

" Google Earth Image dated April 22, 2018

16 / NASHUA MIDDLE SCHOOLS FACILITY ANALYSIS & CONCEPT DESIGN REPORT HARRIMAN



EXISTING CONDITIONS/FINDINGS (CONT.)—EMS
SECTION 2: FACILITY ANALYSIS

Existing Conditions

The school is located in an urban residential neighborhood,
surrounded on all four sides by streets (EIm Street to the east,
West Otterson Street to the north, Chestnut Street to the west,
and Lake Street to the south). To the east of the site is Main
Street, with many commercial businesses. The school building
occupies the majority of the site, with various green spaces and
parking areas around the building, as well as two courtyards
within the building footprint. The green space in the southwest
corner of the site is currently occupied by four portable class-
room buildings (containing a total of eight classrooms).

Site topography generally slopes gradually from south to north G L e R

and from west to east. Site circulation patterns are clear, but
occur in a number of different locations. There are three sep-
arate loop drives, including one to the north off West Otterson
Street, one to the west off Chestnut Street, and one to the south
off Lake Street. Handicap accessibility is provided at locations
within each of these drives.

The pavement throughout the site generally appears to be in
good condition. Observations of the pavement did not include
many potholes, large cracks, or areas of substantial differen-
tial settlement. Instead, the pavement conditions appear to be
consistent with expected exposure to the elements, in addition
to general wear and tear.

General cracking on existing paved surfaces

View looking south from West Otterson Street Observed pavement in general good condition
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TIONS/FINDINGS (CONT.)—EMS

EXISTING COND
SECTION 2: FACILITY ANALYSIS

Recent site work (circa 2012) has included expansions of
paved on-site parking areas to the north of the building along
West Otterson Street, and to the south along Lake Street. These
renovations added approximately 10 parking spaces to each

on-site lot. On-site parking is insufficient to meet current needs.

Most of the parking for the school is located on the street in
lined spaces along Elm Street and Lake Street.

Parking lot to the north of the school

Parking lot to the south of the school
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Each of the recently paved parking areas have clear paint
markings, including directional markings (two-way or one-way
traffic). Other on-site paved areas that are not lined for parking
are still utilized as such in various locations in the southwestern
corner of the site. At the time of the site visit, several vehicles
were observed parking on the paved sidewalk area along the
existing west-facing facade (see photos). Harriman conducted
the visit during school vacation hours, so it is unclear whether
this is a regular occurrence.

Vehicles observed on existing paved walk

Vehicles observed on existing paved walk
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TIONS/FINDINGS (CONT.)—EMS

EXISTING COND
SECTION 2: FACILITY ANALYSIS

Observations of the existing vegetative areas located on the
outside of the building (on the eastern/southwestern portions of
site) were limited due to the snow cover on the grounds. Simi-
larly, the amount of drainage infrastructure observed on the site
was minimal due to the site conditions and general snow cover
throughout the site. In general, approximately two catch basins
or drainage manholes were observed for each of the parking
areas and appeared to be in good condition, as no differential
settlement was observed surrounding the structures.

Snow covered green space on eastern side of school

. Existing catch basin located sbuth of existing building

HARRIMAN

Other observations made during the site visit included signage,
lighting, and ADA accessibility throughout the site. Signage at
the site includes various signs to direct drivers, such as “one
way,” “no parking,” “do not enter,” and “permit parking only.”

Many other signs were observed including signage for pet
cleanup, pedestrian traffic, drug-free school zones, handicap
parking signage, and general school signage (see photos).

Elm Street Middle School signage in southeast of site

“Do Not Enter” signage at southern loop drive
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EXISTING CONDITIONS/FINDINGS (CONT.)—EMS
SECTION 2: FACILITY ANALYSIS

Due to the relatively flat topography throughout the site, ADA
accessibility appears to be sufficient throughout the property.
Most doorways observed have accessible routes to entrances,
and all modular buildings observed have ramps for access.
Handicap parking spaces were also observed in the parking
areas to the north and south of the school. Some existing walk-
ways, specifically within the eastern portion of the site, may
require repairs, as some of the concrete joints have separated,
cracked, and settled, causing a noticeable change in elevation
over some portions of the walkway (see photo below).

Concrete walkway damage on eastern portion of site

ADA ramps/detectable plates at modulars
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EXISTING CONDITIONS/FINDINGS (CONT.)—EMS
SECTION 2: FACILITY ANALYSIS

ARCHITECTURAL AND CODE ANALYSIS

Original 1936 Building

The original building is a three-story exterior load bearing
masonry walls and four stories at center forming a “T” shaped
building with a partial basement for mechanical room location.
Exterior walls are triple wythe brick. The spaces in this section
are primarily classrooms, administration, and educational
support.

fLM STREET MIDDLE SCHOCL

Edmund Keefe Auditorium is located at the southern end, with
a full stage and balcony seating. Main floor seating is accessed
from the first floor, and balcony seating is accessed from the
front lobby and second floor. The gymnasium is located at

the northern end, with balcony seating which is now used for
storage. Exterior walls of both the Auditorium and Gymnasium
are four wythe brick.

Based on the era of construction and existing drawings, little-
to-no insulation was used in the exterior walls. The three- and
four-story sections have floors and a roof system that indicate
gypsum concrete plank supported by wide flange beams. Fur-
ther investigation done by NDT Corporation in August of 2019
indicates that a significant portion of the existing floor system
is constructed of 2” +/- thick tongue and groove wood decking
spanning between steel beam support framing. The auditorium
roof framing is constructed of long span trusses. Our obser-

Original 1936 front entrance with four stories

Original 1936 Keefe Auditorium entrance - & OrI’jina/ 1936 Gymnasiu entrance
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EXISTING CONDITIONS/FINDINGS (CONT.)—EMS

SECTION 2: FACILITY ANALYSIS

vations noted that the original roof sheathing system had been
replaced with metal decking. The gymnasium was observed to
be very similar to the auditorium; however we could not access
the top cord of trusses/roof deck (refer to structural analysis for
more details). The interior walls finished at the perimeter appear
to be skim coat plaster over masonry exterior wall.

In order to increase the envelope performance, one option
would be to apply metal furring to the interior side of the exterior
walls with metal studs. Prior to applying metal studs, remove

plaster and wood furring (if any exist) down to the existing
brick. Apply metal studs and fill the voids with spray foam
insulation to seal the perimeter of the envelope, and add a layer
of gypsum dry wall. Special care is needed to preserve original
millwork in spaces such as Conference 101, with fire place and
Auditorium millwork to remain.
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| I | Original 1936 Site Plan.
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EXISTING CONDITIONS/FINDINGS (CONT.)—EMS
SECTION 2: FACILITY ANALYSIS

Conference Room 101 Ofiginal 1936 northeast corner
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EXISTING CONDITIONS/FINDINGS (CONT.)—EMS
SECTION 2: FACILITY ANALYSIS

1961 Additions and Renovations ing precast/pre-stressed concrete girders. The concrete
A single story was added at the west side, connecting the girders support precast concrete “V-shaped” roof panels.
full-length of the back of the building and creating two large / At the northwest section, the upper locker room floor
courtyards. Multiple construction systems were utilized. framing is constructed of a combination of masonry
bearing walls and wide flange bearing beams. The low
/ The southwest classroom and the northern classroom roof in this area is framed similarly to the typical class-
additions are constructed with masonry bearing walls room areas.
ranging between 8”-12” thick (exterior and interior). The / The Gymnasium roof is constructed of long span steel
exterior walls are 4” veneer brick with 8" CMU. These trusses. The metal deck is supported by deep steel wide-
masonry walls support open web metal roof joists with flange beams that span between the trusses. These wide-
depths from 16”-24". flange beams are supported by the steel double angle
/ The cafeteria at the west portion is constructed of a trusses which span between reinforced concrete col-
precast/pre-stressed reinforced concrete system. This umns. Locker rooms are built at half levels from Gymna-
system consists of precast concrete columns support- sium. The exterior walls are 4” veneer brick with 8” CMU,
LAY 12 d
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1961 Addition — Typical wall section from existing drawings
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EXISTING CONDITIONS/FINDINGS (CONT.)—EMS
SECTION 2: FACILITY ANALYSIS

including infill between reinforced concrete columns at
the West and East sections.

Based on the era of construction and existing drawings, little to

no insulation was used in the exterior walls. Walls consist of 4”

brick veneer, air cavity (for drainage) and 8” CMU (load bearing)
(refer to structural section for more details).

1961 Addition — Classroom northern elevation 1961 Addition — Gymnasium entrance

1961 Addition — Classroom southwest elevation 1961 Addition — Cafeteria west elevation
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EXISTING CONDITIONS/FINDINGS (CONT.)—EMS
SECTION 2: FACILITY ANALYSIS

1991 Additions and Renovations

This addition consists of one story to relocate the Library,
additional corridor width near the Cafeteria, and expanded toilet
areas. Based on the existing drawings provided, the exterior
walls consist of 4” brick veneer, 2”air cavity (for drainage), and
2” rigid insulation with an R-value of 11 +/- and 8” CMU (load
bearing). The Library’s roof system is constructed of plywood
sheathing attached to wood trusses. These wood trusses are
supported by masonry bearing walls and steel beams bearing
on tubular steel columns. The corridors, toilet area, and store
areas are all framed with plywood sheathing roof system at-
tached to dimensional lumber framing; all of which are bearing
on masonry bearing walls. The framing constructed in 1991
was not accessible for the Library and auxiliary spaces.

oo E8

eS8\ 1991 Addition — Library entrance from court yard A

Exterior Brick Walls and Precast Concrete

The brick face appears to have been fairly well maintained,;
however, there is some evidence of brick veneer water dam-
age, loose mortar or cracking, rusted brick veneer lintels, and
precast sills/ bandings that have separated. It was reported that
minor leaks are most likely through the wall and roof intersec-
tion; there are over 16 different roof levels. Some ceiling tiles
are stained and indicate ongoing leaks. With the upgrade of the
heating system, the existing unit ventilators will be removed and
the exterior vent grill will also be removed, requiring the exterior -
openings to be infilled with matching brick veneer. Precast ' ' S VORI
concrete structural framing exposed to the exterior has moder- G
ate to major spalling and cracking. Some areas have exposed
reinforcing.
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EXISTING CONDITIONS/FINDINGS (CONT.)—EMS
SECTION 2: FACILITY ANALYSIS

T
SRR, T

Unif ventilator (UV) grill to be removed and infill with brick i Re-point brick veneer

Re-point brick veneer

1961 Addition — Cafeteria— Concrete Spalling 1961 Addition — Gymnasium entrance — Concrete Spalling
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EXISTING CONDITIONS/FINDINGS (CONT.)—EMS

SECTION 2: FACILITY ANALYSIS

Windows

The windows were replaced in 1991 with aluminum thermal
pane glazing. They vary in function; double hung, awning, and
fixed. They appear to be in fair to good condition. It has been
reported that many of the double hung windows are difficult

to open. Many screens are broken or missing. A commercial
window’s life expectancy is based on average wear-and-tear of
windows. Aluminum windows are expected to last between 15
and 20 years, and can be extended with regular maintenance

Observation of the large double hung windows: the sash is very
heavy, and we understand the counterbalancing mechanism

is constantly being replaced. The window system should be
replaced. The operable sash size should be reduced to lessen
weight of lifting sash, or different operation types should be
explored.

Roofs

All of the existing roofs have been re-roofed—many of them
several times. The only roof that may be original is the 1991
Library addition, which is asphalt shingles. Per District doc-
uments, the oldest re-roofing is dated 1988, with over ten
separate roof areas over the years. Some roofs have been
re-roofed in recent years. A recent report done by the District
indicates 16 different areas of roofing needing replacement and/
or repairs. Several of the roof areas are indicated in the report to
have less than 5 years of life left. The majority of the flat roofs
are Firestone or Carlisle EPDM roofing systems with a variety

of rigid board insulations and thicknesses. There is minimal
information on type or thickness of insulation. Most recent
re-roofing documents, i.e. 2004, indicate two layers of 1-1/2”
of polyisocyanurate. The 1961 Gymnasium and its entrance
were re-roofed in 1997 with a Sarnifil PVC roofing system. The
Cafeteria appears to have been re-roofed in 1992 with a Sarnifil
PVC roofing system.
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Roofs over 15 years old or showing sign of premature aging
should be considered for re-roofing. Conduct roof cuts to verify
insulation thickness over existing roof systems. Also, verify if
existing built-up tar and gravel is roofed over and test for ashes-
tos before determining roof replacement.

Ceramic Floor and Wall Tile

All of the toilet facilities have ceramic floor and ceramic wall tile
or seamless floors, with conditions varying from fair to good.
Most of the plumbing fixtures appear to have been replaced

in 1991 and vary with manually operated faucets and flush-
ometers. With the extensive renovations, we would consider
replacing all toilets with water saving 1.28 gallons per flush and
hand free operators.

In our experience with the Broad Street and Sunset Heights
renovations, new a toilet base outline will not cover over
existing floor finish. We recommend replacing all floors with
new ceramic tile, with ceramic tile walls full height on wet walls.
This would establish all toilet rooms and fixtures of a consistent
fixture types, new partitions, and finishes.
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EXISTING CONDITIONS/FINDINGS (CONT.)—EMS
SECTION 2: FACILITY ANALYSIS

|
L

AP \*";’ o 1 4 il i, g
Typical double hung window g Typical vinyl base

Typical double hung window I 9 i 3 _ ' Stair to locker/shower rooms

Example of reducing window sash Steps at rear entrance to cafeteria lobby
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EXISTING CONDITIONS/FINDINGS (CONT.)—EMS
SECTION 2: FACILITY ANALYSIS

Gym B — locker/ shower room — not ADA Auditorium toilet room — not ADA

Gym B — locker/ shower room — not ADA Auditorium toilet room — not ADA

Gym B — locker/ shower room — not ADA Cafeteria staff toilets — not ADA
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EXISTING CONDITIONS/FINDINGS (CONT.)—EMS
SECTION 2: FACILITY ANALYSIS

Cafeteria staff toilets — not ADA

Toilet room near Music — urinal against partition Note door swing and changing table

Toilet room near Music — iévatory mirror too high
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EXISTING CONDITIONS/FINDINGS (CONT.)—EMS
SECTION 2: FACILITY ANALYSIS

Acoustical Tile Ceiling (ATC) and Plaster Ceilings Painting

Many of the ceiling tiles are bowed and vary in type and grade. Per our experience at Broad Street and Sunset Heights, most
Due to the anticipated installation of a new mechanical system of the walls will need to be painted, along with exposed plaster
with required duct work, new light fixtures, running IT lines, that will remain. Paint Gymnasium A and B, including exposed
fire alarm, communication wiring, etc. will require most of the Gymnasium structure. Note: one or both gymnasiums maybe
existing ATG to be removed and replaced. used for temporary classrooms for swing space during con-

struction, similar to Broad Street and Sunset Heights Elementa-
The existing plaster ceilings in classrooms on the perimeter wall ry Schools.
and stair wells, with paint peeling off, will remain. Patch plaster
ceilings and walls as required before painting. Auditorium is not to be painted at this time.

Zon v cmaale Schogj /

o o

| -

Main Stair (Stair 1) — patch and paint plter walls and
ceilings, mosaic tile walls to be preserved

Main Stair (Stair 1) — patch and paint plaster walls and
ceilings, mosaic tile walls to be preserved
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EXISTING CONDITIONS/FINDINGS (CONT.)—EMS
SECTION 2: FACILITY ANALYSIS

THE DAYS,

Mix match ceiling tiles and stained ceiling tiles

Mix match ceiling tiles and stained ceiling tiles — 1 : Gymnasium B
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EXISTING CONDITIONS/FINDINGS (CONT.)—EMS
SECTION 2: FACILITY ANALYSIS

Typical Millwork/Perimeter Walls

Due to the anticipated new mechanical system, it will require
new baseboard fin tube radiation on exterior walls at class-
rooms, art, science, and Administration areas. All new millwork
will be required to accommaodate fin tube radiation and dis-
placement air grills that will provide storage for students and
teachers, similar to Broad Street and Sunset Heights Elementary
Schools.

Visual Display Boards/Projectors/Screens

Marker and Tack Boards: Many of the teaching spaces in the
1936 original building have traditional chalk boards, with some
marker boards mounted over the chalk boards. Most all other
teaching spaces have marker boards. All have a variety of tack
boards in a variety of conditions.

Technology Integration: In the digital world of teaching, integra-
tion of technology in the school curriculum is forever evolving.
Presently, there are a variety of delivery methods in the teaching
spaces. The majority are projectors and laptops on carts with a
pull-down screen. Some rooms have ceiling mounted projec-
tors with a pull-down screen; some project onto white boards
that require a non-glare surface. Other spaces have interactive
boards (Projector and Eno Boards). The School District’s Tech-
nology Department, along with the Technology Committee, is
continuously exploring the latest options and cost.

At Sunset Heights Elementary School, during the design
process, the Nashua School District’s Technology Department,
preferred vendor, school administrators (with staff input), archi-
tect, and construction manager reviewed the school’s specific
needs to meet their educational program. At Sunset Heights,
each teaching space is typically equipped with a new 7’ Eno
Board with 4’ white boards on each side. Each space required
410 5 IT drops, so existing data wiring was upgraded, and
wireless access points were also reviewed. Additional electrical
outlets were required, etc.

Family & Consumer Science — laminate edge
peeled off, counter height not ADA compliant
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EXISTING CONDITIONS/FINDINGS (CONT.)—EMS
SECTION 2: FACILITY ANALYSIS

Family & Consumer Science — laminate edge
peeled off, counter height not ADA compliant

Administration area counter low and sags at sink

Administration area counter low and sags at sink Wire management exposed.
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EXISTING CONDITIONS/FINDINGS (CONT.)—EMS

SECTION 2: FACILITY ANALYSIS

Doors and Hardware

Exterior doors have a variety of maintenance repairs and finish-
es. Many doors are aluminum entrance curtain wall system that
has failed at the hinges. Typical modifications are to install hing-
es to surface of frame or door, install metal plate to reinforce
hardware mounting, etc.

Interior doors vary from wood doors in wood frames, wood
doors in hollow metal frames, and metal doors in hollow metal
frames. Hardware varies in age and quality. Some meet ADA
accessibility with lever handles and others have knob sets that
do not meet code.

Two doors to typical classroom — one lever
handle and the other original knob
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General Building Codes
Below are the code sections that are most relevant to this
analysis:

/ New Hampshire fire code or state fire code means the
adoption by reference of the:
/ Life Safety Code NFPA 101, 2015 edition
/ Uniform Fire Code NFPA 1, 2015 edition

/ New Hampshire building code or state building code
means the adoption by reference of the:
/ International Building Code 2015
/ International Energy Conservation Code 2015
/ International Existing Building Code 2015
/ International Mechanical Code 2015
/ International Plumbing Code 2015
/ International Residential Code 2015
/ National Electrical Code 2017 (NFPA 70)

As amended by the state building code review board and ratified
by the legislature in accordance with RSA 155-A: 10, per 155-
A: 2 State Building Code.

l. All buildings, building components, and structures
constructed in New Hampshire shall comply with the state
building code and state fire code. The construction, design,
structure, maintenance, and use of all buildings or structures to
be erected and the alteration, renovation, rehabilitation, repair,
removal, or demolition of all buildings and structures previously
erected shall be governed by the provisions of the state building
code.

Il. To the extent that there is any conflict between the
state building code and the state fire code, the code creating the
greater degree of life safety shall take precedence.

Construction Type and Occupancy

NFPA 101 classifies the occupancy of this facility as mixed use
of both:

HARRIMAN



EXISTING CONDITIONS/FINDINGS (CONT.)—EMS

SECTION 2: FACILITY ANALYSIS

/ Existing educational (E): classrooms, art, kitchen, and
offices/support spaces.

/ Existing assembly (A): gymnasiums, cafeteria, Library
and offices/support spaces. Per NFPA under Existing Ed-
ucational; these spaces can be classified as Accessory
Assembly, Offices and Storage.

NFPA 101 classifies the occupancy of this facility as mixed use:

/ Existing assembly (A): auditorium separated use. Two
hour rated separation. Wall appears to be rated, however
door and frames from corridor G39 and G50, and Music
area G59 and G 60 to be replaced with 90 minute as-
sembly.

Fire Protection System

Note: The sprinkler system covers the entire building. The
classrooms into the corridors that are typically part of the
means of egress need not be fire rated. They can be smoke re-
sistant without closures. All other rooms adjoining the corridor
are to be fire rated unless meeting other special requirements.
Typical adjoining spaces of different uses are required to have
fire rated separation and with a future renovation, fire rated sep-
arations will depend on the final reconfiguration of the spaces.
Refer to Fire Sprinkler Protection section of this report.

International Building Code 2009 (IBC)

Allowable Height and Building Area

The following reflects Chapter 5 of IBC 2015, Table 504.3,
504.4 and Table 506.2: Building with automatic sprinkler
system.

NOTE: This allows calculation of area limitations to consider the
classroom as a separate building.

Group E - Education Ground Floor existing foot print 121,100
sq. ft without Auditorium. Construction Type II-B.
/ Allowable height 3 story with automatic sprinkler system
- NOT MET

HARRIMAN

/ Allowable square footage 43,500 sq. ft. - *NOT MET
/ Require two hour fire wall to divide building square
footage not to exceed approximately 43,500 square
feet. Exact amount will include a small amount front-
age increase.

Life Safety Code NFPA 101

Number of Exits

Per Section 13.2.4.3 Number of Exits - Assemble

Assembly occupancies with occupant loads greater than 600
but fewer than 1000 shall have three separate means of egress.
Existing occupant loads presently plus 1500 occupancies.

Common Path of Travel - 15.2.5.3.1

Common path of travel shall not exceed 100 feet in a building
protected throughout by an approved, supervised automatic
sprinkler system. The facility is in compliance.

Dead-Ends — 15.2.5.2

No dead-end corridor shall exceed 20 feet, other than in build-
ings protected throughout by an approved, supervised automat-
ic sprinkler system, in which case dead-end corridors shall not
exceed 50 feet. The facility is in compliance.

Travel Distance — 15.2.6
15.2.6.2 Travel distance to an exit shall not exceed 150 feet

from any point in a building, unless otherwise permitted by
15.2.6.3 or 15.2.6.4.

15.2.6.3 Travel distance shall not exceed 200 feet in education-
al occupancies protected by an automatic sprinkler system.

Stairs

Presently there are three types of stairs. The 1936 stairs are
reminiscent of the era, with wood handrails and iron balusters.
The handrail terminates at a square iron post at the top and bot-
tom of the stairs and landings. Handrails are not continuous at
landings. The 1991 stair in the Library and 1961 renovation that
modified Stair #4 are constructed from pipe rails for handrails,
balusters and post. At landings the handrails are continuous.
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Dimensional Criteria - 7.2.2.2 Other stair requirements are dimensions of guardrails, handrails,
balusters handrail extensions, etc.

7.2.2.2.1.1 Stairs shall meet the following criteria (included

interior and exterior to a building): NOTES: All stairs conform to Table 7.2.2.2.1.1 (b) Existing
Stairs; however, 1939 stairs do not conform to other dimension
requirements such as guardrails, handrails, balusters handrail

Table 7.2.2.2.1.Fa) New Stairs extensions, etc.

imensional Criteria

Feature fim. mim
Pefind e wadth See T.2.2.2.1.2,
haximum height of risers Tin. 180
Minimum height of risers 4 in. L)
Melinimum fread depth 11 im. TR
Ilinitmaom headeoom 6 f1¥in. 2030
blaximum height between 12 it 3660

landings

Landing See 1.2.1.3,7.2.04.3.1, and 72232
Table 7.2.2.2.1. 11k} Exisiing Stairs

Dimensional Criteria

Feamre tfin. mm

Minimum width clear of all 36 1. 15
ohstructions, excepd projections
not more than < in, (114 mom)
at or below handrail hedght on

cach aide
Maximum height of risers % im. 205
Minimum tread dapth O im, 230
Minimum headroom f fi 8 im, 203
Maximum height between landings 12 fe kil
Landing Sece 7213 and 7.2.1.43.1.

(3} Approved existing stairs shall be permitted to be rebuilt
in accordanee with the following:

(2} Dimensional criteria of Table 7.2.2.2.1.1(b)
(1) Other stair requirements of 7,2.2

38 / NASHUA MIDDLE SCHOOLS FACILITY ANALYSIS & CONCEPT DESIGN REPORT HARRIMAN



EXISTING CONDITIONS/FINDINGS (CONT.)—EMS

SECTION 2: FACILITY ANALYSIS

Stairs in original 1936 building do not meet code requirements for '
dimensions of guardrails, handrails, balusters handrail extensions, etc.

Stairs in boys and girls locker rooms. Does not meet code requirements
for guardrails, handrails, balusters handrail extensions, etc.

e

; ..' A r - o
Stairs in boys and girls locker rooms. Does not meet code requirements
for guardrails, handrails, balusters handrail extensions, etc.

Stairs in original 1936 building do not meet code requirements for
. dimensions of guardrails, handrails, balusters handrail extensions, etc.

eid]

L

Stairs in original 1936 building do not meet code requirements for il i
= Auditorium Stairs: Access to balcony handrails does not meet code.

dimensions of guardrails, handrails, balusters handrail extensions, etc.
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Windows for Rescue

Per 15.211.1 every room or space greater than 250 ft2 and
used for classroom or other educational purposes shall have
not less than one outside window for emergency rescue that
complies with the following, unless otherwise permitted by
15.2.11.1.2.

15.2.11.1.2 (1) Building protected by approved automatic
sprinkler system, not required.

International Energy Gonservation Code 2009 - IECC
Section 107 Scope and General Requirements
101.4 Applicability:

101.4.1 Existing buildings. Except as specified in this chapter,
this code shall not be used to require the removal, alteration
or abandonment of, nor prevent the continued use and main-
tenance of, an existing building or building system lawfully in
existence at the time of adoption of this code.

This code was adopted by New Hampshire State Building Code
Review Board and revised effective April 1, 2010. The code is
designed to regulate new construction and new work, and is not
intended to be applied retroactively to existing buildings except
where existing envelope, lighting, mechanical, or service water
heating systems are specifically affected by Section 101.4.3.
This section addresses that the code does not affect existing
buildings.

101.4.3 Additions, alterations, renovations or repairs.

This section simply states that new work must comply with the
current requirements for new work. Any alteration or addition to
an existing system involving new work is subject to the require-
ments of the code.

Accessibility Rules And Standards - ADA

General

Note: AB (Architectural Barrier-Free) Committee has amended
the rules as they have expired. AB has adopted the 2010 ADA
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Standards as the AB Code. This coincides with the Department
of Justice stating that as of March 15, 2012 the 2010 ADA
Standards for Accessibility are to be used.

Below are the Rules and Standards that are applicable:

/ 2010 ADA Standards

/ 2009 International Building Code (IBC). (Accessibility
scoping provisions which describe “what, where and how
many”. Chapter 11 “control the design and construction
of facilities for accessibility to physically disabled per-
sons”.)

/ 2003 ICC/ANSI A117.1-03 standards: Accessible and
Usable Buildings and Facilities. (Technical requirements
which describe “how”.)

Please note: Due to the construction addition in 1961, most
portions of the building do not comply with current require-
ments for new construction. In many cases alterations to the
portions of the building did comply at the time of the alteration.
With future additions/renovations, it is required to upgrade the
facility depending on the extent of the proposed additions/alter-
ations to the facility. Refer to Percent of Alterations and Cost at
the end of this section.

Title Il - § 35.150 Existing Facilities

http://www.ada.gov/regs2010/titlell_2010/titlell_2010_regula-
tions.htm#a35150

The requirements of Title Il of the ADA allow the public entity to
provide “program access” when alterations of the facility would
result in an undue burden for the public entity. This means that
all services provided on the second floor of the original 1890
building must be provided on the first floor until an accessible
route to the second floor is provided. There is no accessible
route to the two-story section with the space that contains ed-
ucational programs, offices, student services, etc. These areas
contain “Primary functions.”
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44

Main Stair 1 with fire rated double doors to each corridor
for code compliant fire rated stairwell enclosure.

iifiii
Main Stair 1 with fire rated double doors to each corridor Main Stair 1 with fire rated double doors to each corridor
for code compliant fire rated stairwell enclosure. for code compliant fire rated stairwell enclosure.
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New Construction and Alterations

35.151 New construction and alterations

(b) Alterations, (4) Path of Travel, (i) Primary functions. A
“Primary functions” is a major activity for which the facility is
intended. Areas that contain a primary function include, but not
limited to, the dining area of a cafeteria, the meeting rooms in
a conference center, as well as offices and other work areas

in which the activities of the public entity using the facility are
carried out.

ICC/ANSIAT17.1

405 Ramp

Ramp slope not steeper than 1 in 12, rise shall be 30 inches
maximum, with dimensional criteria for landings, ramp run,
handrails, etc.

Toilet Facilities

(604 Water Closets & Toilet Compartments, 605 Urinals, 606 Lava-
fories & Sinks, 609 Grab Bars)

Handicap toilet rooms are required to have dimensional floor
clearances (5’ x 5’ toilet stalls). Also fixture clearances, water
closets and lavatory height and grab bars. None of the toilet
facilities are compliant. Examples of noncompliance include:
no grab bars, space not adequately sized, and entrance door
opening is too small. Because these are open to the public,

it should be made handicap accessible during the next major
renovation project.

Protruding Objects

Some objects protrude beyond the dimensional requirements
per ADA. Examples include fire extinguishers, drinking foun-
tains, displays, etc.

Should alterations to the facility be planned, at least 20% of the
alteration budget must be applied to providing an accessible
path of travel to the area(s) of primary function, unless the only
alterations planned are to provide accessibility, in which case,
the entire budget is dedicated to improving accessibility of the
facility.
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In overall alterations, where the cost to provide accessible
facilities exceeds 20% of the alteration budget, Title II, Section
35.151(b)(4)(iv) provides priorities for barrier removal:

(A) When the cost of alterations necessary to make the
path of travel to the altered area fully accessible is dispropor-
tionate to the cost of the overall alteration, the path of travel
shall be made accessible to the extent that it can be made
accessible without incurring disproportionate costs.

(B) In choosing which accessible elements to provide,
priority should be given to those elements that will provide the
greatest access, in the following order:

(1) An accessible entrance;

(2) An accessible route to the altered area;

(3) At least one accessible restroom for each
Ssex or a single unisex restroom;

(4) Accessible telephones;

(%) Accessible drinking fountains; and

(6) When possible, additional accessible el-
ements such as parking, storage, and

alarms.

Alterations must be completed in compliance with the ADA
Standards for Accessible Design (ADA Std.) per ADA Title II, §
35.151 New construction and alterations
http://www.ada.gov/regs2010/titlell_2010/titlell_2010_regula-
tions.htm#a35151.

ADA Standards for Existing Buildings and Facilities

http://www.ada.gov/regs2010/2010ADAStandards/2010ADA-
standards.htm#pgfld-1010052
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Auditorium ramp from Lake Street

Gymnasium A ramp from West Otterson Street

Ground floor ramp at Corridor G107 meets code
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STRUCTURAL ANALYSIS

General

Accessible structural framing was observed throughout the
building to review the existing structure, record the framing
arrangement of the structural system, and identify any struc-
tural concerns. Gypsum ceilings were located throughout the
original school building, which limited observable access to the
roof framing, gymnasium roof framing, and the auditorium roof
framing. Original structural construction drawings were also
reviewed for the 1961 and 1991 additions to the building. The
existing structural framing system was reviewed for confor-
mance with the structural provisions of the 2015 International
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Building Code (IBC) and the 2015 International Existing Building
Code (IEBC). The original construction drawings, as well as the
site investigation conducted on October 5, 2016 were used to
complete this evaluation.

For this structure, the 2015 IBC provisions stipulate a design
flat roof snow load magnitude of 47 pounds per square foot
(psf). This roof snow load is calculated by multiplying certain
adjustment factors to the code-prescribed ground snow load of
60 psf, based on the location and type of structure.

Front view of Elm Street Middle School

HARRIMAN



EXISTING CONDITIONS/FINDINGS (CONT.)—EMS

SECTION 2: FACILITY ANALYSIS

Current code also requires that structures be evaluated for
possible drift snow loading conditions, in which the snow is
anticipated to drift from a higher roof to an adjacent lower roof,
resulting in higher snow loads on the lower roof against the
wall between the higher and lower roofs. It is important to note
that inclusion of snow drifting loads on lower roof areas was
not typically considered for structures designed at the time
this building was originally constructed, except for the 1991
addition, and reinforcement of lower roof areas is typically
necessary to meet current code requirements.

The 2015 IBC identifies minimum live loads to be considered for
a variety of building uses. These live loads are provided below:

FLOOR AREA 2015 IBC
TABLE 16071.1

Classrooms 40 psf
Offices 50 psf
Fixed Seat Assembly Areas 60 psf
Elevated Corridors 80 psf
Stairs and Lobbies 100 psf
Storage Areas (Light) 125 psf
Gymnasium Floor 100 psf

To meet current code requirements, the structural floor and roof
framing must be capable of supporting the code-specified roof
snow load, applicable floor live loads, plus the dead weight of
the framing system.

The IBC also identifies wind and seismic forces to be resisted

by the structural framing system. These forces are determined
through consideration of numerous criteria related to soil type,
exposure, height, and structural system.

When evaluating an existing structure, the structural system is
not required to be capable of supporting current building code

HARRIMAN

requirements unless renovations or alternations are made which
impact the existing structure beyond certain thresholds.

Structural Framing System Description

1936 Building

Based on our field observations of the original 1936 building,
the roof framing is constructed of a tongue and groove gypsum
concrete plank supported by wide flange beams. At the north
and south wings of the building, the corridor roof consists of 6”
deep wide-flange steel beams spanning approximately 10’-2”
between supports and spaced approximately 4’-4” apart. These
beams are directly supported on both ends by 12” deep wide
flanged steel beams which span approximately 16’-3” between
10” deep steel wide-flange columns. The classroom beams

in these wings were found to be 12” deep steel wide-flange
beams supported by the 12” deep beams along the corridors
and by a masonry bearing wall at the exterior walls.

At the center section of the original 1936 building, the roof
framing was observed to be mainly identical to the north and
south wings, with the exception of the corridor beams. These
beams were identical in size, but span approximately 9’-8”be-
tween the support beams along the corridor walls. The floor
framing was not accessible for the entire building and could not
be reviewed during this visit.

The auditorium roof framing in the 1936 building is constructed
of long span trusses. Our observations noted that the original
roof sheathing system had been replaced with metal decking.
The metal deck is supported by 8” deep steel wide-flange
beams that span approximately 14’-4” between the trusses and
are located at approximately 6’-1 '2” on center. These wide-
flange beams are supported by the steel double angle trusses
which span approximately 73’-6” between bearing walls. The
trusses are braced at the bottom chord by 5” deep channels at
4’ on center.

The 1936 gymnasium roof system was observed to be very
similar to the auditorium, except that the steel double angle
trusses span 61°-3” between bearing supports, and the bottom
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chord is not braced. The truss top chord was not accessible
with the available equipment on site. For design purposes it
was assumed that the top chord is the same size as the bottom
chord. The gymnasium floor framing is constructed of 17” x
12” concrete joist beams framing into 21 12" x 12” concrete
girder beams. These girder beams are bearing on 20” x 20”
square concrete columns.

1961 Addition

The 1961 addition includes a cafeteria, locker rooms, new gym-
nasium, and new classroom wings. According to the existing
drawings, the southwest classroom additions are constructed
with masonry bearing walls ranging between 8” to 12” thick.
These masonry walls support open web metal roof joists with
depths from 16” to 24”. These joists span between 24’ and 38’
between the bearing supports.

The cafeteria at the west portion of the 1961 addition is con-
structed of a precast/pre-stressed reinforced concrete system.
This system’s precast concrete columns range from 7” to 14”
wide by 4°-0” to 5’-0” deep, and support precast/pre-stressed
concrete girders that are 14” wide by 3’-6” deep. The concrete
girders span between 42°-0” and 63’-6”, and support precast
concrete “V-shaped” roof panels. The hallways adjacent to the
cafeteria are constructed of masonry bearing walls and 12” to
24” deep joists.

The northern classroom addition is framed similarly to the
southwest classrooms. The support walls are masonry bearing
walls that support lintels and open-web metal roof joists. These
joists range from 8” to 40” deep and span from 23’ to 59°
between the bearing supports.

At the northwest section of the 1961 addition, the upper locker
room floor framing is constructed of a combination of masonry
bearing walls and wide flange bearing beams. These walls and
beams support 14” and 10” deep beams. The low roof in this
area is framed similarly to the typical classroom areas of the
1961 addition.
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The gymnasium roof is constructed of long span steel trusses.
The existing drawings identify that the metal deck is supported
by 12” deep steel wide-flange beams that span approximately
22’-0”” between the trusses and are located at approximately
9’-5” on center. These wide-flange beams are supported by the
steel double angle trusses which span approximately 113’-6”
between columns.

1991 Addition

The additions constructed in 1991 included a library and
auxiliary spaces. Using the existing 1991 drawings provided,
the library’s roof system is constructed of plywood sheathing
attached to wood trusses. These wood trusses are supported
by masonry bearing walls and steel wide-flange beams bearing
on 4x4 and 5x5 tubular steel columns. The corridors, teachers’
area, and store areas are all framed with a plywood sheathing
roof system attached to 2x12 dimensional lumber framing, all
of which are bearing on masonry bearing walls. The framing
constructed in 1991 was not accessible for the library and
auxiliary spaces.

Summary Of Findings

As a result of our limited site observations and field measure-
ments, along with review of the original construction docu-
ments from the 1961 and 1991 additions, the major compo-
nents of the structural framing systems were evaluated. The
following summary of findings are provided.
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1936 Original Building
Roof Structure
The structural capacities of the roof are as follows:

DESCRIPTION CURRENT CODE
CAPACITY REQUIREMENTS

(SNOW LOADS) | (SNOW LOADS)

Central, North, &  >100 psf 47 psf
South Wings

Auditorium Roof 38 psf (limiting 47 psf
Trusses members)

Gymnasium Roof  See Below* 47 psf
Trusses

* Due to inaccessibility to measure the dimensions of the
truss top chord, it is not possible to determine a capacity for
the overall truss configuration. Disregarding the top chord
members, the truss was found to have an approximate
capacity greater than the current code design loads. This is
similar to what was found for the Auditorium truss construct-
ed during the same time frame.

The gypsum-concrete roof system in the 1936 building exhibits
signs of minor damage and possible small pieces of the gyp-
sum plank were found to be missing at random areas on the

planks. This condition was noted at all areas of the building that

were visually inspected during the site visit.

Floor Structure

The structural floors throughout the 1936 original building were
not accessible during our initial site investigations. In order to
gather information regarding the floor structures, NDT Corpora-

tion (an independent inspection agency) was contracted directly
with the school department to conduct GPR (ground penetrating

radar) assessments of the existing floor levels. Through their

investigations, it was ultimately concluded that a majority of the

floors were constructed of wood planking spanning between
steel beams, with the remaining floor areas constructed of the
gypsum concrete planking. NDT Corporation’s report dated
August 23, 2019 provides detailed investigation results.
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The cast-in-place reinforced gymnasium floor system was also
not evaluated due to the lack of information related to concrete
strength, reinforcement size and quantity. In order to complete
an evaluation of this floor structure, an x-ray inspection of the
columns, girders, and joists would be necessary to obtain
accurate rebar mapping within the concrete. This was not com-
pleted as part of this scope.

Roof planks at east wing (1936)
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Exterior

A visual review of the building’s exterior was completed during
the site visit. Areas that exhibited damage or deterioration are
identified below. (Refer to the ‘Key Plan’ on page 52 for area
designations).

1. 1. Areas were observed where precast sills and bandings
have separated and laterally moved from their original lo-
cation, resulting in open gaps between pieces. Overall,
the precast concrete sills and bandings were noted to be
in fair to poor condition. The areas of main concern are
locations where the precast section has pulled away from
the exterior wall.

2. 2.Rusted Lintels were noted in certain locations around
the building and are recommended to be repaired or ad-
dressed to avoid further deterioration and potential brick
cracking above.

3. Minor to moderate cracks were noted in localized random
areas, as noted below.

4. 4. Localized areas were noted where the brick veneer had
minor water damage. These areas must be repaired to
avoid brick and mortar deterioration.

R

X
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N
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\
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\
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i

)

Cracks in Foundation Walls'- locations ai front face of North Wing (1936)

Water Damage Brick - gymnasium canopy (1936) Water Damage Brick - East face of Gymnasium (1936)
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1961 Addition

Roof Structure

Using the existing construction documents and verifying the
strength of the structural elements per Steel Joist Institute (SJI)
standards, the structural capacities of the various roof areas are
as follows:

DESCRIPTION

CURRENT
CAPACITY
(SNOW LOADS)

67 psf

CODE
REQUIREMENTS
(SNOW LOADS)

47 psf

Music, Science,
& Art Classroom
Roof Joists

Cafeteria Precast
Girder Beams
Kitchen/Storage
Area Roof Joists
Industrial Arts/
Stem. Wing Roof
Joists

Lobby & Locker
Room Roof Joists

Gymnasium Roof
Truss

Not Analyzed 47 psf

73 psf 47 psf

63 psf 47 psf

73 psf 47 psf

56 psf 47 psf

Floor Structure

Using the existing construction documents and verifying the
capacities of the structural systems using SJI standards, the
structural capacities of the floors are as follows:

DESCRIPTION CURRENT (H1]1]3
CAPACITY REQUIREMENTS
(LIVE LOADS) (LIVE LOADS)
Gymnasium 73 psf 60 psf
Locker Room
Floors
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Exterior

A visual review of the building’s exterior was completed during
the site visit. Areas that exhibited damage or deterioration are
identified below. (Refer to the ‘Key Plan’ on page 52 for area
designations)

1. Rusted Lintels were noted in certain locations around
the building and are recommended to be repaired or addressed
to avoid further deterioration and potential brick cracking above.

2. The exterior construction joints at the roof level of the
cafeteria exhibits significant signs of damage and deterioration.
Rebar is exposed at certain joints of the affected area.

1991 Addition

Overall these portions of the building were found to be in good
condition, and after reviewing the current construction draw-
ings, it was found that the additions were designed per current
code. No concerns were found at this addition.

DESCRIPTION CURRENT CODE
CAPACITY REQUIREMENTS
(SNOW LOADS) (SNOW LOADS)
Library Roof 51 psf 47 psf
Trusses
Auxiliary Roof 52 psf 47 psf
Wood Joists
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Rusted Lintel and Mortar Damage -
east side of industrial arts/STEM wing (1961)

Cors

e-Cast Beam eerioration with Exposed Rebar - ; : =
rear face of cafeteria at roof (1961) . Pre-castConcrete Spalling - front face of cafeteria (1961)
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il
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MECHANICAL ANALYSIS

General

The existing EIm Street Middle School in Nashua, NH consists
of a building that was constructed in three phases. The original
section of the building was constructed in 1937. The projects
that followed were a major western addition completed in 1963
and a major renovation and small library addition in 1991.

The basic mechanical systems that were reviewed consisted of:
/ boiler plants
/ heating distribution
/ temperature control
/ air moving
/ classroom heating and ventilating
/ heating terminal units
/ local air conditioning units

The ages of the mechanical equipment range from 80 years old
in the original building, to a 25-year-old boiler plant and other
upgrades in between.

Mechanical System — Boiler Plants

The primary heating system is located in the boiler room in the
original 1937 basement. It consists of three natural-gas-fired
low-pressure cast iron sectional boilers. The boilers are
manufactured by Weil-McLain (Model Number 1794). The
gross output rating for each boiler is 4,560 MBH. The net IBR
rating for steam is 3,610 MBH. Three base-mounted boiler feed
pumps located below the deaerator provide make-up water to
each of the boilers. Low pressure steam is piped throughout the
majority of the building—except for the 1961 gymnasium—to
serve unit ventilators, air handler steam coils, fin tube radiation,
unit heaters, and cabinet unit heaters. The steam heating and
condensate piping distribution system is all insulated, but may
contain some degree of ashestos. Distribution piping located in
the hot water areas of the facility have good insulation of a new-
er age, but it still need to be tested. The pneumatic automatic
temperature control system currently installed in the facility
should definitely be upgraded to a modern Direct Digital Control
(DDC) system.
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These boilers were installed since 1991. At 25+/- years of age,
they still have serviceable life. ASHRAE estimates the lifespan of
a low pressure, cast iron, steam boiler at 35 years. The steam
system has a history of modifications and repairs to keep it
operating.

The secondary heating system was installed in the basement
beneath the foyer of the new gymnasium in the 1961 addition.
These two boilers supply hot water to only the gymnasium. This
system is hydronic and consists of two Weil-McLain boilers,
Model No. 1594. The gross output for each boiler is 4,070
MBH. The net IBR rating for hot water is 3,539 MBH. These
boilers are in good condition as they are not the original boilers
and have probably been replaced in the past 15-20 years and
have 10-15 more years of use.

Mechanical System — Heating Distribution

From what can be gathered from the available drawings, it ap-
pears that most of the steam, condensate and hydronic piping
were replaced/installed in 1961 during the major renovation/
expansion. If that is correct, then the lifespan of those piping
systems is very close if not beyond what is expected. Many of
the condensate pipes are buried in trenches and the insulation
of these systems may contain asbestos. It would be prudent
that if the building is to remain in service, the piping systems be
removed and replaced. This also applies to the terminal units
that are served by these pipes; they are at the end of their ser-
viceable life. Fin tube, cabinet unit heaters, unit ventilators, and
air handlers are all of the same age and should be scheduled for
removal and replacement.

Mechanical System — HVAC Controls

The existing controls are electro-pneumatic and, though ser-
viceable, they should be replaced with a modern DDC system
to control all of the systems including steam, hot water, lighting,
domestic hot water, ventilation, and security from one central
station. This would not only function better, but be efficient and
easier to maintain.
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PLUMBING ANALYSIS / The other water entrance is a 4” ductile iron pipe entrance
Domestic Water Service under the stair below the gymnasium facing Elm Street
The building has two water service entrances. Both entrances with a water line from Elm Street. Street pressure is esti-
are up-to-date with reduced pressure zone backflow preventers mated at 59 psi static pressure and 1,750 gpm at 58 psi
and remote reader water meters. The equipment appears to be residual pressure. The EIm Street water entrance has an
in good condition and well-supported. in-line pressure regulator which is set wide open. Static
/ One entrance is in the basement under the gymnasium pressure of 59 psi should not require a pressure-regulat-
facing Chestnut Street with a 3” water feed from Chestnut ing valve. Pressure downstream of the regulator was 55
Street. Some of the piping is uninsulated and condenses psi during the survey.

during times of elevated humidity. There is an open-end-
ed valve for a bypass. The valve should be connected to
the pipe downstream of the water to provide a workable
bypass.
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One of two existing hydronic boilers

One of three existing low pressure steam boilers
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Chestnut Street water entrance

hestnut Stret backflow preventer

Open ended bypass valve e Elm Streel; water entrance
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Domestic Hot Water
There are four domestic hot water sources in the building:

/ One domestic hot water source is in the basement under
the gymnasium facing Chestnut Street.

/ A 6 or 10 gallon electric water heater is mounted on a
shelf in the room and is independently piped to provide
hot water to a custodial sink during summer use.

/ The large PVI water heater is heated by the two boilers
and has no summer option for producing hot water for the
gymnasium areas of the building. The system does not
have hot water available when the boilers are turned off. A
PVI water heater stores 400 gallons and can produce 510
gallons per hour at a 100°F temperature rise. The heater
was installed in 2004. The first hour rating is 830 gallons.
It is estimated that the water is stored at 140°F and a
thermostatic mixing valve reduces the water temperature
to 120°F. The temperatures were not confirmed since the
water heater was not operating during the survey.

/ The third domestic hot water source is located in the main
boiler room A9, in the older part of the building. A PVI
water heater stores 125 gallons and can produce 250 gal-
lons per hour at an 80°F temperature rise. The heater was
installed in 2000. The first hour rating is 830 gallons. It is
estimated the water is stored at 140°F and a thermostatic
mixing valve reduces the water temperature to 120°F.

/ The fourth domestic hot water source is located near the
kitchen in a mechanical room. The heater is gas fired by
Vanguard. The heater has a 91 gallon storage capacity
and 199,000 BTUH input. The unit has a recovery rate of
181 gallons per hour. The first hour rating is 254 gallons.
The unit was installed in 2001. It appears to be in good
condition and has been operating normally. The heater
supplies 140°F hot water to the dishwasher and kitchen
equipment.

Chestnut Street Boiler Room water heater

Chestnut Street Boiler Room water heater

l _ Chestnz)t Street Boiler Room mixing valve assembly
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Chestnut Street Boiler Room electric water heater

=

Corrosion on thermostatic mixing valve ] Gas fired water heater serving Kitchen
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Natural Gas

There are two natural gas services to the building. The prima-
ry service is on the side of the building facing West Otterson
Street. It is unknown whether the gas feed is from Elm Street or
West Otterson Street. The gas meter feeds the entire building
from this location. A 4” gas main enters the building at the
meter assembly to serve the kitchen. The pipe also passes
through the building and exits the side wall and drops back into
the ground to serve the main boiler room A9 and the sub-gym
boiler room.

/ West Otterson Gas Meter: Roots model 5M175, 5,000
CFH @ '.” differential. The meter operates at medium
pressure from the street. Pressure is reduced down-
stream of the meter to provide 4 psi into the building.
Pressure regulators are located in the building at each
appliance to reduce the pressure to comply with the gas
fired equipment.

/ Main Boiler Room Boiler #1: 5,773 CFH

/ Main Boiler Room Boiler #2: 5,773 CFH

/ Main Boiler Room Water Heater: 199 CFH

/ Kitchen Water Heater: 199 CFH

/ Kitchen Equipment (Estimated): 1,500 CFH

/ Emergency Generator: 583 CFH

/ Total connected gas load: 14,027 CFH or 14.02 Million
BTUH

Natural gas service dual pressure regulators

The second gas service entrance is on Chestnut Street serving
the Boiler Room.

/ Meter model not verified. Estimated model: American Me-
ter AL-1500

/ Gym Boiler Room Boiler #3: 4,900 CFH

/ Gym Boiler Room Boiler #4: 4,900 CFH

/ Total connected gas load: 9,800 CFH or 9.8 Million BTUH

Natural gas service 60 psi to 4 psi label
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Natural gas serving main building Chestnut Street natural gas serving Boiler Room A9
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Restrooms

The building has a mix of plumbing fixtures throughout the
facility. Most of the utilized fixtures are of modern design with
manually operated faucets and flushometers. Water closets

are wall-mounted in most cases. It is assumed that the fixtures
were installed after 1991. Toilets are assumed to flush with 1.6
gallons per flush. Urinals are assumed to flush with 1 gallon per
flush. Lavatories are counter-mounted with manually operated
faucets. It is assumed the flow rate of the faucets is 2.2 gallons
per minute.

Boys’ Room

Boys’ Room Girls’ Room
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Gym water closets with modern style flushometers

ARNARN

Gym Girls’ Room stalls

Girls’ typical lavatories with original faucets

Gym typical lavatory with metering faucet Gym
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Science Rooms

The science rooms have epoxy sinks integrated to the epoxy
counter tops. The drainage is piped with acid-resistant polypro-
pylene piping. The sinks have a swing goose-neck spout faucet.
Most faucets have cross handles and a serrated hose tip. An
attempt to create an ADA compliant station has a lower counter,
wrist blade handle faucet and open knee space. The knee space
clearance under the sink does not meet the ADA requirements.

ADA science sink station Science room eyewash station
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FIRE PROTECTION ANALYSIS

Fire Sprinkler Service

The fire sprinkler system was installed in 1991. All components
are 25-years-old. The system consists of an 8” water main
stubbed up through the ground floor in the sprinkler room at the
front right corner of the building. The fire department connec-
tion is mounted on the wall facing West Otterson Street. A 2”
water connection on the top of the 8” entrance was capped

for a domestic water service, but not connected. The water
service is protected by a 6” Febco double check valve backflow
preventer. Three 4” wet pipe sprinkler alarm valves are connect-
ed to seven sprinkler zones. The maintenance card indicates
static pressure of 60 to 65 psi and a residual test pressure of
50 to 55 psi. The riser pressure gauges indicate static pressure
of 70 to 75 psi. The greatest demand on the water system is on
Zones 2 and 3. Zone 2 demand is 329.0 gpm at 57.92 psi. Zone
3 demand is 369.9 gpm at 56.65 psi. The documented residual
pressure on the maintenance card is slightly lower than the
pressure demand on the system. It is unknown if the system
has a safety factor to account for the 8 psi deficiency of the
water supply. Sprinklers are standard response glass bulb type.

Three sprinkler alarm valves

Three sprinkler alarm valves (seven zones)
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Spare sprinkler cabinet

Alarm bell, fire department connection, main drain

8” water pipe stub with 2” cap Alarm valve riser #1
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S
Alarm valve riser #3

Alarm valve riser #2

.Design label for Zone 2 o b g - Loading dock with no sprinklers
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ELECTRICAL ANALYSIS

General

The existing EIm Street Middle School in Nashua, NH was
constructed in three phases. The original section of the building
was constructed in 1936. The additions that followed were
constructed in 1961, which included renovations and the library
addition in 1991.

The basic electrical systems reviewed consisted of:
/ Electrical Service Entrance Equipment
/ Standby Power System
/ Lighting and Power Panelboards
/ Interior Lighting
/ Exterior Lighting
/ Lighting Controls
/ Emergency Egress Lighting
/ Classroom Power Outlets
/ Fire Alarm System
/ Security Systems (CCTV, Intrusion Detection, and Access
Control)
/ Intercom/Public Address System
/ Data Infrastructure
/ Overall Recommendations for Major Building Renovation

Electrical Service Entrance Equipment

Elm Street Middle School is served by a primary metered radial
feed. The primary service enters the property from Chestnut
Street to a primary metering pole and then drops at a riser pole
to underground, where it runs under the parking area to a pad
mount 300kVA transformer near the kitchen. The underground
feed then continues under the building to a 500kVA pad mount
transformer in Courtyard B (Area B). The meter for the primary
metering is on the primary metering pole. Total kVA capacity

of transformers is 800kVA and the maximum demand for this
service is reported to be 268kVA. The pad mounted transform-
ers are owned by the city of Nashua.
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The building is served by two service entrance main distribution
switchboards (MDP).

/ MDP1 is a Square-D QED2, 120/208V, 3@-4W service
entrance main distribution switchboard with a 1,600A
main breaker and bus rating.

/ This service is fed from the pad-mounted transform-
er located in Courtyard B.
/ The electrical room is located under Courtyard B.

/ MDP2 is a Square-D QEDS, 120/208V, 3@-4W service
entrance main distribution switchboard with a 1,600A
main breaker and bus rating.

/ This service is fed from the pad-mounted transform-

er located near the kitchen.

/ The electrical room is located under the kitchen.
Records indicate the MDPs were installed in 2013 and they ap-
pear to be in good serviceable condition. The main distribution
panels contain a variety of breakers which feed downstream
panels and mechanical equipment, as well as spares and spac-
es for future loads.

/ MDP1 feeds a 200A automatic transfers switch located in
the same room as MDP1. Refer to “Standby Power Sys-
tem” section below.

/ MDP2 includes provisions for a generator input. The gen-
erator input back feeds a 400A breaker that includes a
Kirk Key interlocking device. This interlock prevents ener-
gizing both from the generator and utility sources.

There is enough capacity between the two services to accom-
modate considerably more load. However, mechanical loads
would be better served by 480V distribution.

If air conditioning any major portion of the building is desired,

a new 480V service or services may be required in place of the
existing 208V service(s).
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Pad mount transformer

-
i

Pad mount transforme
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Standby Power System

Standby power is supplied by a Kohler Power Systems 45kW
120/208V 3@-4W natural gas generator, which is located in
Courtyard B. This generator provides power to a 200A Kohler
transfer switch in the Main Electrical Room and receives the
“normal” feed from MDP1.

As mentioned above, there are provisions for a mobile generator
connection to backfeed a breaker in the MDP2. These provi-
sions also include a terminal box for connection of leads from a
generator.

/ The generator provides emergency egress lighting in
most of the building. Areas not covered by the generator,
egress lighting is provided with emergency battery units.

/ The generator currently monitors “normal” power from
MDP1 only (does not monitor “normal” power at MDP2).
The generator needs to monitor each service so loss of
power from either service will start the generator and pro-
vide emergency egress lighting.
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KOHLER

Generator Kirk Key Interlock Automatic transfer switch
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Lighting and Power Panelboards

Lighting and power panelboards are located throughout the
facility. Most panels are not filled to capacity, leaving space for
future expansion. Panelboards were observed to be a combina-
tion of Square-D NQ and GE A series and, for the most part, in
good serviceable condition. Some older model panels exist and
are nearing the end of their service life. Several panels are locat-
ed in the corridors and are accessible to the students.

/ Panelboards should be provided with locks, preventing
unauthorized access. Ideally the panelboards would be
located in dedicated electrical rooms that would allow ac-
cess by authorized persons and code-required working
clearance.

/ Panelboard feeders require further investigation to deter-
mine the condition of each. It is believed that some feed-
ers may be original to the original construction of each
phase of construction the building has experienced.

Interior Lighting

In general, lighting is in fair-to-good condition. Some T12 light-
ing remains in mechanical spaces, but most have been updated
to T8, T5, and some LED technologies. Lighting levels through-
out the building were adequate, with the areas of most concern
being the low levels in the corridors (see space breakdown
below).

Most classroom lighting is achieved with two-lamp T8 2x4 trof-
fers with electronic ballasts. There are some classrooms/labs
that have parabolic fixtures. Two-level switching arrangements
are provided to enable multiple levels of lighting. Lighting levels
appear to be adequate.

Gym lights consist of multi-lamp T5 high bay fixtures with oc-
cupancy sensors and wire-guards retrofitted with LED replace-
ment lamps. Lighting levels are good. Fixtures appear to be in

good condition.

Panelboard located in wainscot
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Gym lighting
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Corridors have many different fixture types, including pendant —
T8s, surface wraps, downlights and troffers. Spacing varies, 5
but generally lighting levels are low to average. In many cases
circuits are switched with key type switches.

Office and support areas have many different fixture types,
including surface wraps, downlights, parabolic and troffers.
Spacing varies, but generally lighting levels are average. Many
areas have multi-level switching arrangements.

/ Lighting fixtures could be replaced with energy efficient
LED fixtures. Lighting fixtures with higher light outputs
could be chosen to brighten corridors as needed. There
are often energy incentives available through the utility
company to assist with the cost of energy efficient up-
grades.

Typical office lighting

Examples of corridor lighting Typical office lighting
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Exterior Lighting

Exterior lighting is mainly wall-mounted, high pressure, sodium
fixtures in the rear, with several street side utility pole-mounted
flood lights serving the front of the building. Lighting at the front
of the building is minimal, with several walkways that have no
lighting at all. Additional lighting is needed in the parking and
drive areas.

/ Lighting fixtures could be replaced with energy-efficient
LED fixtures. There are often energy incentives available
through the utility company to assist with the cost of en-
ergy-efficient upgrades.

Exterior lighting

Lighting Controls

Lighting is currently controlled via wall-mounted switches for
most interior spaces, time clock for exterior lighting, and some
corridor lighting with little lighting controlled by occupancy
Sensors.

/ The State of New Hampshire currently enforces IECC
2015 (International Energy Conservation Code).

/ The energy code requires automatic “off” of all lighting
not required for safety or security. This can be accom-
plished with occupancy sensors, centrally-located light-
ing control relay panels, time clocks, and/or distributed
lighting controls.

/ Energy code also requires switching of lighting within
“daylight” areas be controlled separately from lighting
outside these areas.

Exterior lighting

Exterior lighting
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Emergency Egress Lighting

Emergency egress lighting is achieved with a combination

of self-contained emergency battery units, battery units with
remote heads and fluorescent fixtures backed up by the standby
generator. Exit signs are of the internally illuminated, remote
battery type. In general, there is one remote battery per floor
which powers all the emergency lighting on the associated floor.
Self-contained units are located to supplement in support and
service areas.

Lighting and signage observed appeared to be in good condi-
tion and appropriately spaced.

Classroom Power Outlets

There are wall-mounted grounded outlets located throughout
the building; however, many classrooms observed had minimal
receptacles. In several cases, there were less than four outlets
located in a classroom. This raises concerns that as the use of
technology proliferates, it will overtax the circuit distribution to
those areas.

Fire Alarm System

The fire alarm system is a Notifier NFS-640 with voice evacua-
tion (voice evacuation is not provided throughout the building,
only in areas of assembly), installed and maintained by BK
Systems. Personnel report that there has been some trouble
with the system. There are ongoing repairs and some possible
installation flaws with respect to the speaker system. Smoke
detectors, notification appliances, and pull stations are located
throughout the building. Generally, coverage appeared adequate,
though a thorough analysis would be required to verify. In the
event of an alarm, the system reports directly to Nashua moni-
toring/dispatch facility via the city loop system.

/ Any work to the fire alarm system will require voice evac-
uation throughout the building. Recent changes in NFPA
requires voice evacuation throughout educational facili-
ties.

74 / NASHUA MIDDLE SCHOOLS FACILITY ANALYSIS & CONCEPT DESIGN REPORT

HARRIMAN



EXISTING CONDITIONS/FINDINGS (CONT.)—EMS
SECTION 2: FACILITY ANALYSIS

i i s S B TS

Typical life safety lighting and signage

1

I'IJLL 10 GPEM COVER

i
8 rvcH ACTIVATE FEAE ALM

wle.
Typical pull station and notification appliance

Fire alarm system 2 Typical pull station and notification appliance
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Security Systems ( CCTV, Intrusion Detection and Access
Control)

The school is served by an S2 Security System installed in
2014 by Securadyne Systems. The system encompasses
video surveillance, access control, panic alarm and intrusion
detection. Surveillance cameras are installed at various loca-
tions throughout the building and mounted to the exterior of the
building. The motion detector system is IP-based with remote
monitoring and control capabilities and an integral Network
Video Recorder (NVR). The system has some expansion capa-
bilities should additional devices need to be installed.

Based on a recent Physical Security Enhancement Master Plan
report, technology has far advanced since their installation on
the surveillance system. At minimum, recommend replacing
existing and adding new exterior and interior cameras.

/ Based on a recent Physical Security Enhancement Mas-
ter Plan report, technology has far advanced since their
installation on the surveillance system.

/ CCTV cameras should be upgraded and many
should be added to the interior and exterior of the
building, covering the entire building perimeter and
parking, corridors, lobbies, cafeteria, gymnasiums,
and courtyards.

/ Access control is limited and the main administration of-
fice has no direct contact with the main entrance. An Al
Phone allows the administration office to communicate
with someone at the main entrance and allows them to
enter the building. This person is trusted to proceed to
the office.

/ There are four other main entrances (Gymnasium A,
Gymnasium B, Cafeteria, and Auditorium) and many
other entrances into the building. None of these en-
trances are controlled by the main administration
office.

/ Currently there is no way for anyone to know that the
building perimeter doors are closed and/or locked,
creating an insecure building.

/ Electronic locks should be provided at all main en-
trances that are controlled by the main administra-
tion office to control access to the building during
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the school day.

/ Door contacts should be provided at all perimeter
doors to ensure visitors are forced to enter the build-
ing at the main entrance so the main administration
office can control access during school hours.

Intercom/Public Address System
The Intercom/Paging System was fairly recently upgraded
to a Bogen Quantum from a Bogen MCP 35A. Only the head
end equipment was upgraded, the existing wiring and speaker
system was reused. Using the existing wiring requires using the
shielding conductor to make the system work, this is believe to
be causing some of the issues experienced.

/ Wiring should be replaced throughout and speaker place-

ment evaluated to cover any areas lacking coverage.

Data Infrastructure

Data cabling throughout the building does not meet current
industry standards. Most current installations are provided
with Cat 6A cabling. The most recent renovation Harriman had
involvement with was the Sunset Height school in 2015, which
used Cat 5E.

The quantity of communications drops throughout the building
are low, relative to most middle schools and the quantity of
drops requested at the Sunset Height project.

Communications racks observed were wall-mounted, had little
to no space to accommodate additional patch panels or switch-
es, and were not in rooms dedicated to IT.
/ To accommodate future needs, floor-mounted communi-
cations racks should be provided in rooms dedicated to
IT.
/ Replace and upgrade cabling, jacks, patch panels, and
switches to current standards.
/ Provide additional drops as required to accommodate the
requirements of today and the near future.
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SITE ANALYSIS

General

Evaluation of the site at Fairgrounds Middle School, located in
Nashua, NH, involved walking around the school and grounds,
and making observations of existing site features. Photographs
were taken to document these existing conditions. The goal of
the study is to look for deficiencies and to gather relevant infor-
mation on the conditions of the site. Included is an evaluation of
the surface drainage and associated infrastructure, evidence of
erosion from stormwater runoff, and existing site circulation and
parking, including observations associated with Americans with
Disabilities Act (ADA) access from the adjacent streets and the
parking areas to the building.

Google Earth image dated April 22, 2018
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Existing Conditions a bus loop and access to parking lots on both the east and west
The school is located in an urban residential neighborhood, sides of the loop. The eastern lot is small and has a secondary
bordered by Earlview Avenue to the west, Hassel Brook Road entrance/exit back onto Cleveland Street. The western lot is

to the south, and Cleveland Street to the north (main entrance larger, and has a drive that connects this lot to another lot be-
off of Cleveland Street). There is green space found in small hind the school (southern lot). A third entrance off of Cleveland
areas throughout the school campus, and a large green space, Street, which appears to be a fire lane, leads to a drive around
consisting of athletic fields (baseball field, track, etc.) to the the eastern perimeter of the school and connects to the south-
west of the school. During the time of the site visit, most areas ern parking lot (see aerial plan).

were snow-covered.
Site topography generally slopes from east to west and from

south to north. The slope from Cleveland Street to the front of
the school is fairly steep (approximately 5-8%), which features

Snow-covered courtyard south of school building View of athletic fields looking west from parking

View of bus loop entrance to front of school Fire lane entrance drive, view looking south
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The pavement throughout the site appears to generally be in fair
condition, with noted exceptions. Observations of the pavement
included some potholes, large cracks, and areas of differential
settlement. The pavement bus loop (nearest the main entrance)
and fire lane, in particular, appeared to be in poor condition, and
included numerous areas where ice had ponded, indicating that
the road was not properly draining stormwater, and areas where
pavement has eroded (see adjacent photos).

Each of the paved parking areas appeared to have clear paint
markings, including handicap markings. Other on-site paved ar-
eas that are not lined for parking, are still utilized as such in the

Ice build-up at southern egress door

Pavement damage at top of existing bus loop (west)
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front (north-facing) of the building, adjacent to the bus loop. At
the time of the site visit, several vehicles were observed to be
parking on the paved walk area leading to what appeared to be
the main entrance and various gym egress doors (see photos
below). Harriman conducted the visit during school vacation
hours, so it is unclear whether this is a regular occurrence.

Observations of the existing vegetative areas located on the
outside of the building was limited due to the snow cover on
the grounds and playgrounds. Similarly, the amount of drainage
infrastructure observed on the site was minimal due to the site
conditions and overall snow cover throughout the site. Areas

e

Potholes and pavement in general disrepair

Pavement damage at top of existing bus loop (east)
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of erosion were observed adjacent to the existing fire lane. In
general, the observed catch basins and drainage manholes ap-
peared to be in fair condition. Differential settlement, pavement
cracking, and some puddling appeared surrounding some of the
structures. It should be noted that some of the puddling (ice/
snow) may be a result of the cold weather conditions.

Vehicles observed on existing paved walk Vehicles observed on existing paved walk

Pavement cracking surrounding existing catch basin Puddling surrounding existing catch basin
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Other observations made during the site visit included fencing,
signage, lighting, ADA accessibility, and location of items, such
as dumpsters and recycling containers. In addition to signs for
pet cleanup, pedestrian traffic, drug-free school zones, handi-
cap parking signage, and general school signage, some signage
for directing drivers was also observed. For example, there is
signage to indicate that vehicles are prohibited from entering
into the bus loop during certain times of the day. However, there
iS no signage at the exit of the bus loop to indicate that drivers
should not enter into that lane.

The dumpster and recycling container were located on the
backside of the school (southern facing). The dumpster was
located on top of a concrete foundation and had a perimeter
fence enclosure, including privacy slats. The recycling container
also appeared to have a concrete pad foundation, but was not
properly situated upon the pad (see photo). Lighting for the
school parking areas seemed to be minimal, with some spot
lighting observed from the exterior of the school building. The
larger site lighting infrastructure that was observed was for the
athletic fields. Perimeter fencing that secured the athletic fields
appeared to be in good condition.

ADA accessibility appears to be sufficient throughout the prop-
erty with appropriate ramps onto sidewalks from the ADA park-
ing spaces. Most doorways observed have accessible routes
to entrances. Some existing walkways may require repairs, as
some of the paved walks have large cracks (see photo).
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Handicap and visitor parking signage Pedestrian crossing signage at bus loop exit

Recycling container and pad location

Paved walkway damag ADA ramp into existing school entrance
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ARCHITECTURAL AND CODE ANALYSIS

General Architectural Overview

The original building was built on the site at the corner of Cleve-
land Street and Fairview Avenue in Nashua, New Hampshire

in approximately 1962. The original building is a single-story
building with “flat” roofs, with the majority of framing spanning
to bearing walls. Around 1996, there was a significant reno-
vation/addition to Fairgrounds Middle School, which appears

to have included some significant mechanical upgrades as

well as an addition of the library, three classroom wings, and a
fitness space near the gymnasium. Some additional mechanical
upgrades were performed about three years ago.

The building is currently configured with classroom wings that
branch off from a central hub area. The hub appears to have
originally been the library, but in the 1996 renovation/addition
a new library was built and this space was converted into art :
and other supporting spaces. Opposite the classroom wings e ¥ ev

are supporting program spaces like the kitchen, cafeteria, Section detail from 1961 Tracy and Hildreth Architects drawings
administration, STEM, industrial arts and the gymnasium. The

boiler room and electrical room are located in a basement area

under the teacher’s room next to the cafeteria. Storage areas Ei _

are generally spread throughout the building, but are in short EIFS —§ ' 3

order. Review of how to increase storage spaces should be i : D

considered. 5/8" EXT. GIB: s en.

§ : — CONT. POLY

Generally speaking, the facility appears in architecturally sound 3 - { VAPOR

condition and has clearly benefited from maintenance. Below is ~ PT HOOD BLKG. ] gﬁRR'EQ

our more in depth assessment of the building. 8 BAT INSL.
024" MTL—

Building Shell TRANSITION

) CAP

Exterior Walls and Fagade 4" CMU

The exterior of the original building consists mostly of a brick BN

veneer and EIFS; while the 1996 addition used split-faced L1/2" AR

masonry block as the primary fagade finish. Other materials SPACE é :

present are vinyl and metal soffit panels, metal flashings, and -

metal roof edges. J

Section detail from 1995 Turner Group drawings
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The wall construction appears to mostly consist of either brick

|
veneer over a CMU back-up at the original building or CMU ve- e |-
Neer over an air space, rigid insulation and insulated steel stud ~
(or CMU) or EIFS over plywood sheathing and insulated steel =

studs at the 1996 additions. No clear evidence of any air vapor
barrier was observed in the exterior wall system.

Most brick and mortar joints appear to be in good-to-fair
condition overall; however, localized areas of joints in poor
shape were noted and should be repaired. Brick weeps were not
noted at the base of the brick around the original building, but
were found in areas of the new addition CMU veneer. Although
not prevalent everywhere around the building, there were some
areas of efflorescence noted in a few locations on the masonry
veneer. Efflorescence of masonry usually occurs when moisture
occurs behind the brick and the moisture pushes the salts that
are naturally in the brick and joints to the surface. A proper
cleaning of these surfaces can typically alleviate any visual con-
cerns. In instances where the building lacks an air vapor barrier
or weather tends to breach the wall system, there is potential
for reoccurrence. Regular inspection of sealants should be per-
formed and resealed if the inspections warrant it. Any missing
sealant at joints should be filled to prevent infiltration of weather.

R R RS

Areas where masonry shows efflorescence and growth from moisture

Areas where masonry shows efflorescence and growth from moisture

Areas where masonry shows efflorescence and growth from moisture
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Locations with EIFS were generally in good shape. Some areas
of damage or possible repairs were noted. At some locations
it was noted that the paint did not match other locations. It is
recommended to repair any damage and properly repaint EIFS.
Continue a maintenance plan with inspections and periodic
repainting as required.

The roof fascia and soffits appear to be in good condition. A
few locations of minor damage of missing pieces were noted.
We recommend those minor items be repaired. Any open soffits
should be closed up to prevent pests from entering and creating
nests.

EIFS (exterior insulated finish system) damage/painting

EIFS -

- O e - -

5/8" EXT. GINB.

—

5/0" GIB.

. CONT.POLY
E VAPOR
BARRIER

0" BAT INSUL.

sy iini lanasaanisispAnnaRRnines

Section detail from 1995 Turner Group drawings
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EIFS (e}(terior insuated finish system) darhag

Minor damage or missing pieces of fascia and trim Minor damage or missing pieces of fascia and trim

b

o Minor damage or missing pieces of fascia and trim Minor damage or missing pieces of fascia and trim
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A ramp located near the library addition was noted as having
rails embedded into spalling concrete. These should be repaired
to prevent unintentional failure of the rail supporting persons
leaning against it.

Windows

The windows appear to have been replaced during the 1996
renovation, with primarily aluminum-clad wood, double hung
windows. Some windows were noted to be fixed type win-
dows. They generally appear to be in good condition; however,
some windows were found to be damaged. Damaged windows
should be replaced. The glass was noted to be insulated panels
and none were noted as failing at this time. A commercial
window’s life expectancy is based on average wear-and-tear of
windows. Clad windows are expected to last around 25 years,
and but can be extended with regular maintenance. In many
cases the screen at the windows were missing. Replacement
of any missing or damaged screens should be done to prevent
pests from entering the building when windows are open.

The sills of the windows are made of prefinished metal at the
1996 additions. They are made from sloped rowlock brick at the
original portions of the building. The locations with prefinished
metal were noted as being in good shape. Several locations of
brick window sills were noted as being in poor shape and may
even allow weather into the wall cavity. At these locations, seal-
ant may have been missing or disturbed, or in some locations
the brick joints may have been disintegrating. Review of the
locations should be done and repaired where needed. Resealing
of windows should be done and continued maintenance should
persist to ensure long life of wall components.

Refer to the structural narrative for further information on lintels
conditions.

——

Spalled concrete at rail

Windows and sills

88 / NASHUA MIDDLE SCHOOLS FACILITY ANALYSIS & CONCEPT DESIGN REPORT HARRIMAN



EXISTING CONDITIONS/FINDINGS (CONT.)—FMS
SECTION 2: FACILITY ANALYSIS

-

P i

o

2

>

n>

-2

Windows and sills
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Doors and Frames It was noted that some doors had a step as you exited through
The exterior hollow metal doors and frames were noted as be- them. This does not meet code and a walk off pad at the floor
ing in very poor condition in @ majority of locations. They have level should be created with appropriate grading sloping down
succumbed to years of moisture and salting and have severe to meet ADA standards.

rust damage. It is recommended that the doors and frames be
replaced with new galvanized or aluminum doors and frames.

The headers to the doors are steel lintels. Refer to the structural
narrative for further information on lintels conditions.

T

T

7

i

il

7

P - e
Windows and sills Windows and sills
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Roofs

There are a few different roof types on this building. The
majority of the building has EPDM roofing. It was reported that
most of the older roofing was replaced in the past year or two.
The EPDM areas remaining were reported to be the areas that
were installed during the 1996 additions. These areas are now
approaching 25 years old and should be considered for replace-
ment. The newer classroom wing additions are under a sloped
shingled roof. The existing drawings indicate the shingles are
installed over an ice guard (at eaves) and 3/16” 0SB, rigid insu-
lations, and a 2" plywood layer. The slope of the roof is noted
to be an 8:12 pitch, and venting of the roof space appears to
occur at the soffit and at the ridge vent.

Roofs over 15-years-old should be considered for re-roofing.
Conduct roof cuts to verify insulation thickness over the existing
roof systems. Also, verify if existing built-up tar and gravel is
roofed over and test for hazardous materials before determining
roof replacement.

Interior Finishes

Asbestos Containing Building Materials (ACBM)

An AHERA report has been provided by the Owner and hazard-
ous-materials-containing materials are identified in the report.
The original school was built before the 1973 EPA Clean Air Act
which banned most spray-applied ashestos products; however,
not all ACBM’s are illegal in the U.S. and could still be used
today. ACBM’s could have been used during the construction
of this building and it is recommended that a renovation impact
study be performed prior to construction on any building that
may contain such hazards. A renovation impact study may not
indicate all hazards and proper safety procedures shall be fol-
lowed by Contractors on site to notify the Owner and Architect
of any suspicious materials that may be hazardous-materi-
al-containing.

In review of the 1996 construction documents created by H.L.

Turner Group, it was noted that areas of V.A.T. was encapsulat-
ed by areas of carpet. Any planned flooring changes or work in
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these areas will need to be noted by Contractors. This does not
imply other areas are clear (see above).

Vinyl Composition Tile (VCT)

The VCT in the building was in fair condition and appeared to
be maintained regularly. There were some localized areas of tile
that showed wear and several locations where tile was begin-
ning to pull up. It is not known if matching tile can be found to
replace any damage that does exist. Any renovations will need
to address required flooring changes as needed. VCT life span
is very much dictated by the amount and type of traffic, and the
level of maintenance it receives. Regular cleaning and waxing
is important to extend the life of the product. During any major
renovations, it would be recommended that flooring of this age
be considered for replacement.

Carpet

The carpet around the building was noted to be holding up quite
well for its expected age. The carpet would appear to have been
installed in the 1996 renovation/addition, and it is not clear if it
has been replaced since. Carpet of this age should be consid-
ered for replacement, especially in areas of high use.
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Acoustical Ceiling Tile (ACT)

The ceiling tiles throughout this building are installed in a
peculiar way in a majority of the original building. They have
been installed between the bottoms of the structural members.
The ceiling appears to be in good condition in these spaces and
due to the nature of the smaller tiles, do not show any signs of
sagging. This installation does create some difficulties when
trying to run wiring and such. Any infrastructure needs to be in-
stalled below the ceiling as the structure blocks most pathways.
Lowering the ceilings is not a viable option as the ceilings are
generally fairly low as they stand. Any damaged or stained tiles
should be replaced to match existing tiles.

The ceilings in the newer classroom additions appear to be a
drywall board covered in an acoustical spray applied insulation
over the scissor truss framing. These are generally in good
shape, but we recommend fresh painting during any remodel.

Partitions and Painting

A majority of partitions in the original building are made of
concrete masonry units (CMU). Many of the CMU partitions are
noted as being structural bearing walls. Some areas of the 1996
addition/renovation were constructed of CMU and others were
steel stud and gypsum drywall.

The masonry inside the building is well-kept and, due to the na-
ture of the product, has held up quite well. Renovations can be
more costly when dealing with CMU walls, but are usually offset
long term by the durability of the product, as suggested above.
The addition of outlets and data boxes at CMU usually implies
adding surface conduit, raceways, and/or wire mold to get the
wire to the boxes. This can often be visually unappealing. One
option is to fur out walls where these utilities are being added,
but this can add to the cost of a renovation.

During any significant renovation it is recommended that the
building or spaces be painted. At other times, it is recommend-
ed the building be repainted as part of long-term maintenance
or as needed due to damage.
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Ceramic tile wainscoting was used in the newer addition corri-
dors and is generally in poor shape in many of the areas, with
chipped and broken tiles. Replacement by patching or whole-

sale is recommended.

A glazed tile CMU block can be found in many locations of the
original building. Overall these blocks appeared to be in fair to
good shape. During renovations it can be difficult to patch these
particular blocks and often will need to be filled with grout and
painted. Painting of these blocks requires additional preparation
and special paints to properly adhere.

| ACT ceilingé
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Ceran;ic tile damage

Ceramic tile damag

__740T ceilings -
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 Glazed block

Glazed block
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Additional Building Finish items
Gymnasiums

/ The wood gym floor has evident areas of wear. It appears
the floor is original to the building and should be consid-
ered for replacement.

/ The bleachers on the west side of the court are in poor
shape and might be original to the building. The bleachers
on the east side of the court are newer but have been
reported to have continuous operational issues. Consid-
eration for replacement of both sets should be considered
to meet ADA requirements, proper operation, and to be
able to accommaodate a roll-down curtain should one be
installed.

/ The acoustic properties of the space were poor. The
space could benefit from the addition of sound panels
around the walls to absorb some of the sounds in the
space.

/ The existing divider partition is outdated and should be
replaced with a roll down curtain which is easier to oper-
ate and better equipped to create a more flexible space.

/ The windows to the space have shades over them that
are chain driven. Long chains hang down the wall and
the shades appear to be down most of the time to block
out the sun. Natural daylight could help improve the envi-
ronment of the space. Replacement of the windows with
a frosted translucent wall panel system could not only
improve the aesthetics and environment of the space, but
could also increase energy efficiency of the opening.

Lockers

/ The lockers were located in the classroom wing corridors
and in the central team area. Overall the lockers were in
poor shape, with damaged or missing doors. It is recom-
mended to replace lockers throughout the spaces. Hand-
icap-accessible lockers should be appropriately located
throughout the field of lockers to accommodate those
with accessibility concerns.
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Millwork + Casework

Typical classrooms contain plastic laminate-finished counters
and wood or plastic laminate cabinets. The condition is noted to
be in fair shape in many locations, but poor in others.

In the original building, science classroom casework was noted
to have epoxy tops over wood cabinets. Limited handicapped
accessible stations were found and should be considered in
future work. Damage to tops was noted in several locations.
Cabinets were in fair shape, but could benefit from refinishing or
replacement. The newer additions had a few science rooms and
these rooms were noted to be in good shape. Epoxy tops sat
upon plastic laminate cabinets that were in good shape. Some
accountability for accessibility was taken in these newer rooms.

Lockers had plastic laminate tops that students could utilize.
Many were noted to be in fair shape. These should be replaced
if and when lockers are replaced.

Art spaces had multiple tops in the room with plastic laminate
cabinets. The overall condition of this casework could be classi-
fied as fair to poor. The art rooms would benefit from updated
casework.

The administration reception space utilized a tall built-in plastic
laminate and wood trim counter in front of portable desks for
the administration staff. The casework appeared to be in fair
condition; however, the reception counter was not handicap
accessible. Replacement is recommended to accommodate
accessibility.

The FACS room’s casework is finished in plastic laminate. Over-
all the casework and counters were in fair shape. One station
was found to be adjusted for wheelchair-bound persons. Each
room should provide handicap accessibility.
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Ceramic tile damage Ceramic tile damage

Glaze bigcl; Glazed block
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Visual Display Boards/Projectors/Screens

In the world of teaching, integration of technology in the school
curriculum is continually evolving. Presently, there are a variety
of delivery methods in teaching spaces. They range from pro-
jectors and laptops on carts with a pull-down screen, to ceiling
mounted projectors with a pull-down screen. Some project onto
whiteboards that require a non-glare surface. Other spaces have
interactive boards (Projector and Eno Boards). The District’s
Technology Department, along with the Technology Committee,
is continuously exploring the latest options and costs.

Consideration should be given to bringing all teaching spaces/
walls up to the District’s current teaching standards.

Doors and Hardware
Exterior doors are noted above in the Building Shell portion of
this report.

Interior doors vary with finishes, vintage, and appearance.
There was note of some doors having wired glass in them.
Door hardware appears to meet modern day accessibly
requirements. The handles to classrooms appear to have been
installed in relatively recent years as they have classroom secu-
rity function. Replacement of door panels should be considered.
Standardization of finish appearance and material should be
implemented during replacement. Any doors that do not meet
ADA size requirements and handling should be updated during
the replacement process.

General Code-related Items
Below are the code sections that are most relevant to this
analysis:

/ New Hampshire fire code or state fire code means the
adoption by reference of the:
/ Life Safety Code NFPA 101, 2015 edition
/ Fire Code NFPA 1, 2015 edition
/ New Hampshire building code or state building code
means the adoption by reference of the:
/ International Building Code 2015
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/ International Energy Conservation Code 2015
/ International Existing Building Code 2015

/ International Mechanical Code 2015

/ International Plumbing Code 2015

/ International Residential Code 2015

/ National Electrical Code 2017 (NFPA 70)

As amended by the state building code review board and ratified
by the legislature in accordance with RSA 155-A: 10, per 155-
A: 2 State Building Code.

l. All buildings, building components, and structures
constructed in New Hampshire shall comply with the state
building code and state fire code. The construction, design,
structure, maintenance, and use of all buildings or structures to
be erected and the alteration, renovation, rehabilitation, repair,
removal, or demolition of all buildings and structures previously
erected shall be governed by the provisions of the state building
code.

Il. To the extent that there is any conflict between the
state building code and the state fire code, the code creating the
greater degree of life safety shall take precedence.

Construction Type and Occupancy
NFPA 101 classifies the occupancy of this facility as mixed use
of both:

/ Existing educational (E): classrooms, art, kitchen, and
offices/support spaces.

/ Existing assembly (A): gymnasiums, cafeteria, Library
and offices/support spaces. Per NFPA under Existing Ed-
ucational; these spaces can be classified as Accessory
Assembly, Offices and Storage.

Fire Protection System

Note: The sprinkler system covers the entire building. The
classrooms into the corridors that are typically part of the
means of egress need not be fire rated. They can be smoke re-
sistant without closures. All other rooms adjoining the corridor
are to be fire rated unless meeting other special requirements.
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Typical adjoining spaces of different uses are required to have
fire rated separation and with a future renovation, fire rated sep-
arations will depend on the final reconfiguration of the spaces.
Refer to Fire Sprinkler Protection section of this report.

Life Safety Code NFPA 101

Dead-Ends — 15.2.5.2

No dead-end corridor shall exceed 20 feet, other than in
buildings protected throughout by an approved, supervised
automatic sprinkler system, in which case dead-end corridors
shall not exceed 50 feet. The security gates used to separate
public spaces from the classrooms creates a dead end corridor
when closed. It is recommended these be replaced with pairs
of doors on hold opens egressing towards the public areas.
These could still separate the space while eliminating the dead
end corridor. These would also be released in an emergency
creating a better safety feature than exist now.

Travel Distance — 15.2.6

15.2.6.2 Travel distance to an exit shall not exceed 150 feet
from any point in a building, unless otherwise permitted by
15.2.6.3 0r 15.2.6.4.

15.2.6.3 Travel distance shall not exceed 200 feet in education-
al occupancies protected by an automatic sprinkler system.

International Energy Conservation Code 2015 — IECC
Section 107 Scope and General Requirements

101.4 Applicability:

101.4.1 Existing buildings. Except as specified in this chapter,
this code shall not be used to require the removal, alteration
or abandonment of, nor prevent the continued use and main-
tenance of, an existing building or building system lawfully in
existence at the time of adoption of this code.

This code was adopted by New Hampshire State Building Code
Review Board and revised effective April 1, 2010. The code is
designed to regulate new construction and new work, and is not
intended to be applied retroactively to existing buildings except
where existing envelope, lighting, mechanical, or service water
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heating systems are specifically affected by Section 101.4.3.
This section addresses that the code does not affect existing
buildings.

101.4.3 Additions, alterations, renovations or repairs.

This section simply states that new work must comply with the
current requirements for new work. Any alteration or addition to
an existing system involving new work is subject to the require-
ments of the code.

Accessibility Rules and Standards - ADA

General

Note: AB (Architectural Barrier-Free) Committee has amended
the rules as they have expired. AB has adopted the 2010 ADA
Standards as the AB Code. This coincides with the Department
of Justice stating that as of March 15, 2012 the 2010 ADA
Standards for Accessibility are to be used.

Below are the Rules and Standards that are applicable:

/ 2010 ADA Standards

/ 2015 International Building Code (IBC). (Accessibility
scoping provisions which describe “what, where and how
many”. Chapter 11 “control the design and construction
of facilities for accessibility to physically disabled per-
sons”)

/ 2003 ICC/ANSI A117.1-03 standards: Accessible and
Usable Buildings and Facilities. (Technical requirements
which describe “how”)

New Construction and Alterations

35.151 New construction and alterations

(b) Alterations, (4) Path of Travel, (i) Primary functions. A
“Primary functions” is a major activity for which the facility is
intended. Areas that contain a primary function include, but not
limited to, the dining area of a cafeteria, the meeting rooms in
a conference center, as well as offices and other work areas

in which the activities of the public entity using the facility are
carried out.
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STRUCTURAL ANALYSIS

Existing Structural System—General

Accessible structural roof framing was observed within the
building to review the existing structure, record the framing
arrangement of the structural system, and identify any struc-
tural concerns. Original structural construction drawings were
also reviewed for the 1961 and 1995 additions to the building.
The existing structural framing system was reviewed for con-
formance with the structural provisions for the 2015 Interna-
tional Building Code (IBC), and the 2015 International Existing
Building Code (IEBC) and ASCE 7-10. The original construction
drawings, as well as the site investigation conducted on Febru-
ary 27, 2019 was used to complete this evaluation.

For this structure, the 2015 IBC provisions stipulate a design
flat roof snow load magnitude of 47 pounds per square foot
(psf). This roof snow load is calculated by multiplying certain
adjustment factors to the code-prescribed ground snow loads
of 60 psf, based on the location, type, and use of the structure.

Current code also requires that structures be evaluated for
possible drift snow loading conditions, in which the snow is
anticipated to drift from a higher roof to an adjacent lower roof,
resulting in higher snow loads on the lower roof against the
wall between the higher and lower roofs. It is important to note
that inclusion of snow drifting loads on lower roof areas was
not typically considered for structures designed at the time this
building was originally constructed. Except for the 1995 addi-
tion, the reinforcement of low roof areas is typically necessary
to meet current code requirements.

To meet current code requirements, the roof framing must be

capable of supporting the code specified roof snow load and
the dead weight of the framing system.
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The 2015 IBC identifies minimum live loads to be considered for
a variety of building uses. These live loads are provided below:

FLOOR AREA 2015 IBC
TABLE 16071.1

Classrooms 40 psf
Offices 50 psf
Lobbies 100 psf
Storage Areas (Light) 125 psf
Gymnasium Floor 100 psf

The IBC also identifies wind and seismic forces to be resisted
by the structural framing system. These forces are determined
through consideration of numerous criteria related to soil type,
exposure, height, and structural system.

When evaluating an existing structure, it is important to note the
structural system is not required to be capable of supporting
current building code requirements unless renovations or alter-
nations are made which impact the existing structure beyond
specific thresholds.
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Front entrance of Fairgrounds Middle School
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Structural Framing System Description

The Fairgrounds Middle School was constructed in 1961 and
was expanded with a 1995 addition to add classrooms, a
media center, and a general fitness area. The school consist of
four wings, three being identical and one larger. The identical
wings have an open locker space in the middle of the wing and
classrooms on either side. The larger wing supports the admin-
istration area as well as the gymnasium, cafeteria and kitchen,
and technical classrooms. The four wings come together at a
central octagonal art space. The 1995 addition added class-
rooms to the end of the classroom wings and near the cafeteria.
The addition also included a media center between two of the
classroom wings.

The roof of the classroom wings are constructed with long
span metal deck that spans 28 feet between bearing walls

and beams. Based on the deck designation on the original
construction documents, this metal deck has a capacity of 67
pounds per square foot. The bearing walls are CMU block walls
that divide the classrooms. The octagonal art room has a steel
beam and column structure that supports a higher roof. The
rooms around the art area have a steel deck roof that bear on
CMU walls.

The roofs in the gym and cafeteria/band area were constructed
of steel double angle trusses spanning 63’-8” and 57°-11”
respectively with a 2 1/2” Tectum plank roofing. From field
observations the joists have x-bracing that braces the top and
bottom chords. The joists do not appear to have uplift bracing.
The lateral bracing is not continuous to the bearing walls in the
gymnasium and the cafeteria bracing was inaccessible during
the visit. This bracing needs to be continuous to distribute
lateral loads to the bearing walls. The locker room area adjacent
to the gym and the kitchen have long span steel deck and CMU
support walls similar to the classroom wings.

1995 Addition

This addition at the end of the classroom wings were ga-
ble-style wood framed roof joists bearing on CMU walls. The
gable wood framed trusses have tie rods every 10 feet. The
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original construction documents provided did not include truss
bracing details and the truss space was not accessed during
the visit. There are mechanical rooms at the center of these ad-
ditions. The mechanical rooms have steel columns and beams
to support the roof and other equipment. These areas were not
accessed as part of the visit.

The media center’s roof is supported by steel joists. The joists
span between steel beams that are supported by steel tube col-
umns at the exterior walls and the interior walls that divide the
computer labs. The joists appear to have appropriate top and
bottom chord bracing but appears to be missing uplift bracing.
The media center has brace frames between certain columns to
transfer lateral forces to the foundation.

A portion of an exterior wall was demoed for the general fitness
area. Steel tube columns were added to support an existing
lintel. The fitness area has a flat roof supported by steel joists
that span between the end walls and a line of steel beams down
the center of the area. The new classrooms near the cafeteria
also utilize steel joists, but has a CMU bearing wall instead of
steel beams dividing the spans.

Summary Of Findings

As a result of our limited site observations and field mea-
surements, the major components of the structural framing
systems were evaluated. The following summary of findings are
provided:

Roof Structure

The original construction documents require the roof to be de-
signed for 40 psf live load. Although all are that were analyzed
as part of this study show capacities that meet current loads,

there may be locations in this building that do not.

The flat roof areas supported by long span decking was eval-
uated using a Robertson Long Span Roof deck design guide
circa 1960. The original construction documents call out 7 1/2”
LS1-14 to span approximately 28’ over the classroom wings. In
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this configuration the long span deck will have a capacity of 67
pounds per square foot. A steel beam that spans over the locker
section was marked on plan as a 14WF84. This beam span
approximately 31’-4” and has a tributary width of 28’-4”. In this
configuration this beam would have a capacity of 71 psf. This is
sufficient to hold current flat snow loads.

Long span steel deck was used on the flat roof above the lobby.
The deck was evaluated and was found to have a capacity of 82
pst. This part of the roof has higher roofs on two sides which
result in snow drift to occur. The code prescribed drift load

for this roof is 123 psf. It does not appear that this roof was
designed for snow drift loads.

All of the sloped roofs were constructed of wood framed
trusses were not evaluated as part of this study. From the con-
struction documents provided for the 1995 additions, the roofs
were designed using the 1993 BOCA code. The plans specified
a ground snow load of 60 psf, top chord live load of 50 psf,
bottom chord live load of 10 psf, and top chord dead load of 15
psf. The additions were also designed to have a max deflection
of L/360.

The gymnasium roof deck was constructed of out of Tectum
panels. These panels have a capacity of 50 pounds per square
foot. This is sufficient to carry current snow loads.

All metal roof joists that were reviewed did not have the appro-
priate uplift bracing at the first panel point of the members.
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Exterior

A visual review of the building’s exterior was completed during
the site visit. Areas that exhibited damage or deterioration are
identified here.

1. Areas were observed where there was damage to the
mortar around bricks.

2. Rusted Lintels were noted in certain locations around
the building and are recommended to be repaired or ad-
dressed to avoid further deterioration and potential brick
cracking above.

3. Concrete entry slab detail damage and exposed rebar
caused by exposure and salt.

4. Cracking in existing mortar both horizontal and vertical

5. Minor to moderate cracks were noted in localized areas
at the foundation.

Entry slab damage—front entrance

Mortar Spalling—Corner of Gymnasium i B . Entryslab damantrance near custodial room
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Vertical crack

Foundation crack '
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MECHANICAL ANALYSIS

General

The existing Fairgrounds Middle School in Nashua, NH con-
sist of a building that was originally constructed in the early
1960s (construction documents dates August 1961). A major
classroom addition was done around the mid 1990s (construc-
tion documents dated October 1995). With the exception of the
boilers, most of the HVAC systems were updated as part of the
1995 project.

The basic mechanical systems that were reviewed consisted of:
/ boiler plants
/ heating distribution
/ temperature control
/ air moving
/ classroom heating and ventilating
/ heating terminal units
/ air conditioning components

Boiler Plant

The primary heating system is in the boiler room located in

the basement. It consists of two, natural gas-fired, cast iron
sectional hot water boilers which are Series 3 manufactured
by Weil-McLain and are original to the building in 1961. The
burners were replaced in 1995. The gross output rating for each
boiler is 4,360 MBH. The boilers had their gaskets replaced

3 and 5 years ago. During the 1995 renovation, horizontal
expansion tanks were replaced with floor mounted vertical
tanks arranges so that 3 tanks serve each boiler. Each boiler is
connected to an induced draft, utility set fan. Combustion air is
supplied mechanically though a propeller wall fan ducted to a
wall louver in an area-way.

It been reported that some spaces located above the boiler
room overheat.

Heating Distribution

Two base mounted pumps, sized for 265 GPM and 66 FT-HD,
circulate water in a lead/standby arrangement. The pumps are
not connected to a VFD. Hot water pipes exit the boiler room
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through tunnels located under portions of the main building. A
good portion of the piping in the trench appears to be uninsu-
lated based on visual observation from the boiler room. It has
been reported that certain areas of the building lack sufficient
heat due to ample water flow. A small in-line circulator has been
installed in the kitchen area to boost water flow to that area.

HVAC Systems

The classroom wings are heated, ventilated, and cooled with
custom modular air handlers with hot water heating coils and
DX cooling coils. Each air handler is connected to a dedicated
outdoor air unit which utilizes a flat plate heat exchanger. The
DX coils are served from a roof mounted condensing unit. Air

is delivered to the classroom spaces through displacement
diffusers. Additional classroom heating is provided by perimeter
fin tube.

The core space in the classroom wing is heated and ventilated
with a flat plate heat recovery unit with a hot water heating coil.
Cooling in the core space consist of ductless split systems with
wall mounted units.

The library is heated, ventilated, and cooled with a custom
modular air handler with a hot water heating coil and DX cooling
coil which is served from a condensing unit mounted at grade.
Air is delivered to the library via exposed spiral ducts mounted
high in the space. Additional library heating is provided by
perimeter fin tube.

The administration area is heated, ventilated, and cooled with
custom modular air handlers with a hot water heating coils
and DX cooling coils which are served from condensing units
mounted at grade. Air is delivered through ductwork to ceiling
mounted diffusers. Additional heating is provided by perimeter
fin tube.

The gym is heated and ventilated with a custom modular air

handler with a hot water heating coil. Air is delivered to the gym
via exposed spiral ducts mounted high in the space.
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The cafeteria is heated, ventilated, and cooled with custom
modular air handlers with a hot water heating coil and DX
cooling coil which is served from condensing units mounted on
the roof. Air is delivered to the space via exposed spiral ducts
mounted in the space.

Other classroom spaces such a cooking lab, industrial arts, and
music are heated, ventilated, and cooled with custom mod-
ular air handlers with hot water heating coils and DX cooling
coils which have condensing units on the roof. Supplemental
perimeter fin tube provides additional heat. The cooking lab has
residential style range hoods which are ducted directly to the
outside.

Uninsulated heating and domestic tfzch p/';;}'hg

HARRIMAN

The kitchen contains three exhaust hoods on of which is
inactive. The main kitchen hood is an island type hood manu-
factured by Halton. It’s a “Capture Jet” system which injects
room air into the hood with an in-line fan to induce capture
velocity. The other active hood serves the dishwasher. Make-up
air is transferred from the adjacent cafeteria. A hydronic unit
heater provides heat for the kitchen with perimeter fin tube for
surrounding support spaces.

Mechanical System — HVAC Controls

There is a mixture of pneumatic and DDC control. The compres-
sor is located in the boiler room. Perimeter fin tube radiators are
controlled using pneumatic actuators. The air handlers use DDC

for VFD, damper, and hot water control.
. = " h . ]

One of two existing Weil-McLain boilers

: ol
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PLUMBING ANALYSIS

General

The existing Fairgrounds Middle School in Nashua, NH was
constructed in two phases. The original building was construct-
ed in the early 1960’s. The building experienced a major reno-
vation with additions that was constructed in the mid-1990’s.

Domestic Water Service

The water service enters the boiler room. A 4” ductile iron pipe
enters the basement. The 4” pipe splits to two 2” copper lines.
One line has two shut-off valves in the closed position as a
bypass of the water meter. The other line serves the 2” water
meter. The two lines manifold together and connect to two 2”
Reduced Pressure Zone backflow preventers in parallel. A boiler
feed line with an independent reduced pressure zone backflow
preventer is mounted overhead above the water meter. The
backflow preventers look to be within two years old and are
lead-free models. Water pressure to the building has a static
pressure of 45 psi. None of the three BFPS are piped down to

a floor drain. In the event of a release of water from a backflow
preventer, water will splash a large area and the water will even-
tually find its way to a floor drain.

Domestic Hot Water

The domestic water heating consists of a copper finned water
heater mated to a vertical storage tank. The water heater is a
RAYPAK, with natural gas fired with 728 MBH input. The unit
was installed in 2009. The unit can develop 721 gallons per
hour at 100°f rise. The unit has an efficiency rating of 82% Hot
water from the water heater is stored in a 250 gallon (estimat-
ed) vertical storage tank. The tank temperature is maintained at
130°f.

Two circulating pumps recirculate hot water to the kitchen and
the remainder of the building to maintain hot water temperature
in the piping. The kitchen circulator is an older bronze Taco
model. The building circulator is a new stainless-steel Taco
model. The water heating system is oversized for the facili-

ty, with nearly 1,000 gallons of first-hour demand available.
Unused showers greatly reduce the need for hot water from the
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system. Hot water is delivered to the building at two tempera-
tures. 130°f hot water is delivered to the kitchen directly from
the storage tank. Note: Pipe labels on the kitchen piping are
marked 140°f. The remainder of the building is served with
120°f hot water through a master thermostatic mixing valve.

The mixing valve is a 1-1/2” Honeywell model MX129C. The
unit has some surface corrosion from a past leak at the union,
at the top of the valve. The mixing valve is not a lead-free mod-
el. The mixing valve should be replaced with a lead-free model
of the same size.

There is a large abandoned hot water storage tank (estimated at
1,000 gallons) mounted on a stand along the wall. The piping
has been disconnected from the tank. The tank and connected
piping should be removed back to the active piping.

» v‘\,
N

Doméstic Water Entrance
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2” Backflow Preventer

2" Water Meter -

Abandoned Hot Water Storage Tank
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Natural Gas

The building is served by Natural Gas supplied by Liberty
Natural Gas. The gas service is located outside the boiler room.
The gas service enters the building at a 7” water column. The
meter has a capacity of 5 Million BTUH. The piping is in very
good condition. It is believed that the gas piping was installed in
1995. No issues were found with the piping installation.

/ Gas Meter: The meter is a Roots Model 5M175. The me-
ter operates and delivers 2 PSI pressure downstream of
the pressure regulator to the building.

/ Boiler #1: 4,360 CFH/MBH

/ Boiler #2: 4,360 CFH/MBH

/ Boiler Room Water Heater: 728 CFH/MBH

/ Kitchen Equipment (Estimated): 501 CFH/MBH

/ Total Connected Gas Load: 9,949 CFH/MBH or 9.95 Mil-
lion BTUH

Restrooms

The restroom fixtures are 1962 vintage, except in a few
instances. The toilets are a mix of floor-mounted and wall hung
models. The existing fixtures use much more water than the
water saving fixtures now required by law. The nurse’s room
and retrofitted ADA stalls have new fixtures. Some upgrades to
the restrooms were made in 1996 to replace the faucets and
flush valves on existing fixtures. In the 23 years following, it is
assumed repairs have been made to some fixtures, faucets,
and flush valves on an as-necessary basis. Two restrooms
(one Girl’s and one Boy’s) have been modified to provide ADA
compliant access.

Typical Boy’s Restroom (non ADA Copliant)
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Typical Girl’s Restroom (non ADA Compliant) Typical Girl’s Restroom (ADA Compliant)

Typical Girl’s Restroom (ADA Compliant) Boy’s Locker Room (No privacy partition)
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Custodial Rooms

The cast iron service sinks located in the custodial rooms are
1962 vintage. The rim of the sink is approximately 26” above
the finished floor. These sinks were the standard at the time.
The new standard is a floor-mounted mop basin which has a
low lip of 6” above the finished floor and a rim of 12” above
finished floor. The existing service sinks make it difficult for the
staff to empty heavy water buckets or to drain the floor washing
machines.

Life Skills

The life skills rooms have six gas ranges. Using open flames in
classrooms is of concern for student use. Typically, ranges are
electric to eliminate the open flame hazard. If gas is preferred
to remain, safety measures should be implemented to automat-
ically turn the gas off in the event of a fire alarm condition. At
least one station in the room has been converted for compli-
ance.

Science

The Science rooms have epoxy resin sinks and counters. The
sinks have goose-neck spouts with hot and cold water faucets
with lever handles. The sinks are not ADA compliant.

Art

The Art rooms have one large vitreous china wall hung sink.
The sinks are in good condition. The sinks are not ADA compli-
ant. Each sink has a solids interceptor trap on the waste piping.
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ADA Compliant Sink
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FIRE PROTECTION ANALYSIS

Fire Sprinkler Service

The existing Fairgrounds Middle School in Nashua, NH was
constructed in two phases. The original building was construct-
ed in the early 1960s. The building experienced a major renova-
tion with additions that was constructed in the mid-1990s.

The sprinkler system was installed in the mid-1990s. Three
wet pipe riser valves serve all areas of the building. The static
pressure at the base of the risers on the day of the survey was
50 psi. The test cards indicate a static pressure of 60 psi. It
appears the sprinkler piping and calculations were produced
with 60 psi incoming static pressure or higher. The design
calculation labels on the piping indicate a required pressure for
each protected zone between 48 and 53 psi flowing pressure.
At a static pressure of 50 psi, the system will not flow water to
the design areas at the calculated rate.

A large portion of the building has exposed sprinkler piping and
sprinklers. Depending on the piping installation, the sprinklers
are both pendant and upright style. The sprinklers in finished
spaces are standard response, chrome-plated with metal fusible
link operation. The sprinklers are approximately 25 years old.
Sprinklers need to be tested when they are 50 years old.

Sprinkler service entrance with three risers
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Spare Sprinkler Head Cabinet
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ELECTRICAL ANALYSIS

General

The existing Fairgrounds Middle School in Nashua, NH was
constructed in two phases. The original building was construct-
ed in the early 1960s. The building experienced a major renova-
tion with additions that was constructed in the mid-1990s.

The basic electrical systems that will be reviewed consist of:

/ Electrical Service Entrance Equipment

/ Portable Emergency Power System

/ Lighting and Power Panelboards

/ Interior Lighting

/ Exterior Lighting

/ Lighting Controls

/ Emergency Egress Lighting

/ Classroom Power Outlets

/ Fire Alarm System

/ Security Systems (CCTV, Intrusion Detection and Access
Control)

/ Intercom/Public Address System

/ Data Infrastructure

/ Overall Recommendations for Proposed Building Addi-
tions and Renovations

Electrical Service Entrance Equipment

Fairgrounds Middle School is served by a 300kVA pad mounted
transformer located behind the building near the Kitchen and
Boiler Room entrances. Primary / Utility Co. overhead lines en-
ter the property overhead from Wilson Street through a patch of
woods separating the school from a residential neighborhood to
a riser pole located opposite the paved parking / fire road from
the pad-mounted transformer and building, then run under-
ground to the pad-mounted transformer. Metering is provided

at the transformer pad. Maximum demand for this service in
the past twelve months is reported to be 299kW (approximately
330kVA / .90pf)—approximately 2.8VA/ft2. The pad mounted
transformers are owned by the city of Nashua.

The building is served by a single service entrance main
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distribution switchboard (MDP). The MDP is a Square-D QED2,
120/208V, 3@-4W service entrance main distribution switch-
board with a 2,000A main breaker. The Main and “Normal” Dis-
tribution Sections have a 2,000A bus rating and the “Emergen-
cy” Distribution Section has an 800A bus rating. MDP is located
in a dedicated sub grade electrical room, located adjacent to the
boiler room.

Besides the building, MDP also serves the adjacent illuminated
sports field. MDP is made up of three sections:

/ Main Section (2,000A)-houses the feeders entering from
the pad mounted transformer and main breaker.

/ “Normal” Distribution Section (2,000A)-houses distribu-
tion breakers feeding panelboards not backed up by the
portable generator.

/ “Emergency” Distribution Section (800A)-houses dis-
tribution breakers feeding panelboards backed up by the
portable generator.

In place of a transfer switch, there is an 800A breaker in the
“normal” Distribution Section that feeds the “Emergency”
distribution Section and an 800A breaker in the “Emergency”
Distribution Section that receives power from the portable gen-
erator (when connected). These breakers are equipped with Kirk
Key Interlock devices that prevent a generator from energizing
the Utility Co. lines when connected.

MDP was installed in the mid-1990s and appears to be in good
serviceable condition. MDP contains a variety of breakers which
feed downstream panels and mechanical and sports fields.
There is “SPACE” available for additional breakers.

MDP is capable of providing a maximum of 576kVA (or 4.85VA/
ft2 based on the buildings existing square footage).

The pad mounted transformer, Main Distribution Switchboard

(MDP) and associated secondary feeders will require upgrading
to accommodate proposed loads.
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Circuit breakers feeding the “emergency” distribution section with Circuit breakers feeding the “emergency” distribution section with
Kirk Key Devices Typical Art Room Sink with Solids Interceptor Kirk Key Devices Typical Art Room Sink with Solids Interceptor
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Portable Emergency Power System

Provisions to connect a portable generator are located on the
building exterior outside the kitchen (see image above). The
generator can power the “emergency” distribution section of
MDP which feeds twelve of the buildings’ panelboards.

Lighting and Power Panelboards

Lighting and power panelboards are located throughout the
facility. Panelboards observed were either full or nearly full
(no room to feed additional circuits). Load centers have been
placed adjacent to existing panelboards in some locations to
accommodate additional circuits. Most all panelboards are
located outside areas of student access, mostly located in
janitor’s closets or mechanical spaces.

Most panelboards observed were either Federal Pacific or
Square-D. Federal Pacific panelboards appear to have been in
place since the original building was constructed in the early

1960’s, the Square-D panelboards were installed as part of the

1990’s renovation and additions. The original Federal Pacific

panelboards have been in service beyond their serviceable life,

some have labeling indicating that breakers are failing.

Typical Square-D panelboarinsta/led in the
1990’s renovations and additions
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While electrical equipment can continue to serve a facility much
longer, general accepted life expectancy of electrical equipment
is 30 years.

/ Add additional panelboards and/or replace panelboards
with tubs containing larger quantities of circuit breakers
to allow additional circuits as needed.

/ All Federal Pacific panelboards need to be replaced. Feed-
ers serving each of these panelboards should be consid-
ered for replacement as the feeders are almost 60 years
old.

/ Any panelboards located in student accessible locations
should be relocated to areas of no student access.

Directory card indicating a full panelboard with
no room to add additional circuits
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Directory card indicating a full panelboard with
no room to add additional circuits

Federal Pacific panelboard (located in boiler room)

Akl 4 Load center located adjacent to panelboard LA-R to

Oﬁe of few panels located in an area with student access. accommodate additional circuits.
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Interior Lighting

In general, lighting is in fair to good condition. Lighting fixtures
exist using both fluorescent and LED technologies. Lighting
levels throughout the building were adequate. Corridors and
Gymnasium lighting have been upgraded to LED, fluorescent
remains elsewhere.

/ Lighting fixtures could be replaced with energy efficient
LED fixtures. Lighting fixtures with higher light outputs
could be chosen to brighten corridors as needed.

/ There are often energy incentives available through the
utility company to assist with the cost of energy efficient
upgrades.

Exterior Lighting

Exterior lighting is mainly wall-mounted LED fixtures. Under
canopy lighting fixtures appears to be HID. Lighting at the front
of the building in the drop-off loop is minimal, with the driving
area and walkways having no lighting at all.

/ Additional lighting is needed in the parking and drive ar-
eas.

Lighting Controls
Lighting is currently controlled via wall mounted switch for most
interior spaces with time clocks for exterior lighting.

/ The state of New Hampshire currently enforces IECC
2015 (International Energy Conservation Code).

/ The energy code requires automatic “off” of all lighting
not required for safety or security. This can be accom-
plished with occupancy sensors, centrally located light-
ing control relay panels, time clocks and/or distributed
lighting controls.

/ Energy code also requires switching of lighting within
“daylight” areas be controlled separately from lighting
outside these areas.

/ Provide occupancy sensor control with local toggle
switches to comply with state energy code.
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Exterior Building Mounted Wall Pack - LED

Typical Corridor in 1990’s Addition - Fluorescent 1 96 ’s vintage switches exist in many classroo-ms
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Emergency Egress Lighting

Emergency egress lighting is achieved with a self-contained
emergency battery units and battery units with remote heads.
Exit signs are of the self-powered, internally illuminated.

There is no emergency egress lighting outside the building.
NFPA requires emergency lighting to a “public way” outside the
building.

Emergency Egress lighting did not appear to be spaced to
provide the NFPA average foot-candle levels and you could not
always view two exit signs.

Typical Exit Sign

No egress lighting was observed in the “Shop” classrooms.

/ Provide additional and replace existing emergency battery
units to provide the code required egress lighting levels.

/ Add exit signs as necessary so there are always two
paths to egress.

Classroom Power Outlets

There are wall-mounted grounded outlets located throughout
the building; however, many classrooms observed had minimal
receptacles. This raises concerns that as the use of technology
proliferates, it will overtax the circuit distribution to those areas.

/ Add receptacles to facilitate needs.

Typical Remote Battery Unit for Emergency Egress Remote Heads Typical Remote Heads — 'Neither pointing down corridor Standing in
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Fire Alarm System

The fire alarm system is a Notifier AFP-400. Smoke detectors,
notification appliances and pull stations are located throughout
the building. Generally, coverage of notification appliances is
inadequate. Typical classrooms area missing notification. In
the event of an alarm, the system reports directly to Nashua
monitoring / dispatch facility via the city loop system.

There is currently no “Ansul” system for each of the ranges for
the Fire Alarm System and the Fire Alarm System does not shut
off power to the ranges located in the Family and Consumer
Science Classroom.

/ Replace the existing Fire Alarm System with new through-
out with a full voice evacuation system.

/ Recent changes in NFPA requires voice evacuation
throughout educational facilities.

Security Systems ( CCTV, Intrusion Detection and Access
Control)

The school is served by an S2 Security System installed by
Securadyne Systems. The system encompasses video sur-
veillance, access control, panic alarm, and intrusion detection.
Surveillance cameras are installed at various locations through-
out the building and mounted to the exterior of the building. The
motion detector system is IP based with remote monitoring
and control capabilities and an integral Network Video Recorder
(NVR). The system has some expansion capabilities should
additional devices need to be installed.

Fire Alarm System Control Panel

Based on a recent Physical Security Enhancement Master Plan
report, technology has far advanced since the installation of the
surveillance system. At a minimum, we recommend replacing
existing and adding new exterior and interior cameras.

/ Based on a recent Physical Security Enhancement Master
Plan report, technology has far advanced since the instal-
lation on the surveillance system. CCTV cameras should
be upgraded and many should be added to the interior
and exterior of the building, covering the entire building

Typical Interior Camera Above an Exit Sign
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perimeter and parking, corridors, lobbies, cafeteria, gym-
nasiums, and courtyard.

/ Access control is limited and the main administration of-
fice has no direct contact with the main entrance. An Al
Phone allows the administration office to communicate
with someone at the main entrance and allows them to
enter the building. This building has the benefit of having
a single main entrance.

/ Currently there is no way for anyone to know that the
building perimeter doors are closed and/or locked, creat-
ing an insecure building. Electronic locks should be pro-
vided at all main entrances that are controlled by the main
administration office to control access to the building
during the school day. Door contacts should be provided
at all perimeter doors to ensure visitors are forced to enter
the building at the main entrance so the main administra-
tion office can control access during school hours.

Typical Interior Camera

Intercom/Public Address System

The Intercom/Paging System was upgraded to a Bogen
MultiCom-2000. Only the head end equipment was upgraded,
the existing wiring and speaker system was reused. Using the
existing wiring requires using the shielding conductor to make
the system work, this is believed to be causing some of the
issues experienced.

/ Wiring should be replaced throughout and speaker place-
ment evaluated to cover any areas lacking coverage.

Data Infrastructure

Data cabling throughout the building does not meet current
industry standards. Most current installations are provided
with Cat 6A cabling. The most recent renovation Harriman had
involvement with was the Sunset Heights school in 2015. The
Sunset Heights project used Cat 5E. The quantity of communi-
cations drops throughout the building are low relative to most
middle schools and the quantity of drops requested at the
Sunset Heights project. Communications racks observed are

Security System Head End
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wall-mounted, had little to no space to accommodate additional
patch panels or switches, and are not in rooms dedicated to IT.

/ To accommodate future needs, floor mounted commu-
nications racks should be provided in rooms dedicated
to IT.

/ Replace and upgrade cabling, jacks, patch panels, and
switches to current standards.

/ Provide additional drops as required to accommodate the
requirements of today and the near future.

Typical Exterior Camera

Typical Communications Rack '
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SITE ANALYSIS

General

Evaluation of the site at Pennichuck Middle School, located in
Nashua, NH, involved walking around the school and grounds,
and making observations of existing site features. Photographs
were taken to document these existing conditions. The goal of
the study is to look for deficiencies and to gather relevant infor-
mation on the conditions of the site. Included is an evaluation of
the surface drainage and associated infrastructure, evidence of
erosion from stormwater runoff, and existing site circulation and
parking, including observations associated with Americans with
Disabilities Act (ADA) access from the adjacent streets and the
parking areas to the building.
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Existing Conditions

The school is located in an urban residential neighborhood,
bordered on two sides by Manchester Street to the west and
Henri A. Burque Highway to the south. The entrance to the Pen-
nichuck Middle School is located parallel to Ferry Road, where
it meets into Manchester Street, creating a four-way intersection
with stop signs at Ferry Road and the school exit. There is
green space found in small areas, or courtyards, surrounding
the school building, along with a large green space, consisting
of athletic fields (baseball field, track, tennis courts, etc.) to the
northeast of the school. During the time of the site visit, most of
these areas were snow-covered.

- o S

Google Earh image dated April 22, 2018

HARRIMAN



EXISTING CONDITIONS/FINDINGS (CONT.)—PMS
SECTION 2: FACILITY ANALYSIS

Site topography is relatively flat, sloping very gradually and
generally in a direction from east to west. The main entrance

off of Manchester Street features three lanes, one for incoming
traffic, two for outgoing traffic. Internal site circulation continues
with a one-way paved drive to the right (southerly direction)
which leads to two on-site modulars with ADA ramps, and
continues as a one-way drive around three sides of the school
(western, southern, and eastern-facing). The majority of the site
parking is located to the south of the school, which leads to a
main entrance for the school. Additional parking is located north
of the school.

View of athletic fields looking east

School entrance/exit onto Manchester Street Parking located north of the building

Parking located south of the building Potho/e and rode pavement area
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The pavement throughout the site appears to generally be in fair
condition, with noted exceptions. Observations of the pavement
included numerous potholes, large cracks, and various areas
of differential settlement. The pavement surrounding existing
manholes and drainage infrastructure in particular appeared to
be in poor condition.

Each of the paved parking areas appeared to mostly have clear
paint markings, including handicap markings. Other on-site
paved areas that are not lined for parking, were still utilized as
such at one of the main school entrances (south-facing). At
the time of the site visit, a few vehicles were observed to be
parking on the concrete walk area leading to what appeared to
the entrance (see photos below). Harriman conducted the visit
during school vacation hours, so it is unclear whether this is a
regular occurrence.

& Differential selement an cracking aroud manhole

Observations of the existing vegetative areas located within the
athletic fields and on the outside of the building was limited
due to the snow cover on the grounds. The amount of drainage
infrastructure observed on the site was limited to the pavement
due to the site conditions and overall snow cover throughout
the site. In general, the observed catch basins and drainage
manholes appeared to be in fair condition. Differential settle-
ment and pavement cracking appeared surrounding some of the
structures. In the southwestern portion of the school site, there
appeared to be a stormwater detention pond, as this area was
depressed in elevation from the surrounding areas.

Pavement damage/cracking observed

Other observations made during the site visit included fencing,
signage, lighting, ADA accessibility, and location of items, such
as dumpsters and recycling containers. Perimeter security
fencing borders the majority of the site and appeared to be in
good condition throughout. Signage for the site includes gener-
al/informational school signage, one-way, no parking, “do not
enter,” no loitering, and handicap and visitor parking signage.
The two ADA handicap parking spaces in the southern parking
area do not have signs, but are instead painted to signify their
purpose.

Large pohole within roundabout/loop area
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Painted crosswalk Ieaing to athletic fields : Catch basin settled and surrounding pavement cracking

Vehicles parked on existing concrete walk

. . X b ey M 23 e -
Catch basin settled, pavement cracking, and puddling ' : Perimeter security fencing along northern lot
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The dumpster and recycling container were located near the
southern entrance of the school. The dumpster was located on
top of a concrete pad foundation, alongside a recycling contain-
er. However, the recycling container was not properly situated
upon the pad (see photo).

The school also has access for entering the property via a
pedestrian bridge over Henri A. Burque Highway. The bridge
spans over the highway and then connects to a paved walkway
that appears to meet ADA accessibility standards (uncon-
firmed). The paved walk is constructed in a cross slope path
before connecting to the existing southern parking lot, where its
termination meets with a crosswalk to connect to the school’s
southern entrance. In the middle of the path’s cross-slope path,
there is a trench drain that should collect stormwater from the
paved path, but appears in disrepair and full of soil sediment.
Other areas surrounding this walk appear to have some erosion,
but remains in fair condition.

ADA accessibility appears to be sufficient throughout the
property with appropriate ramps onto sidewalks from the ADA
parking spaces. Most doorways observed have accessible
routes to entrances.

“Do Not Enter” signage and site lighting _ : Recycling container located partially on concrete pad
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Pedestrian bridge over the highway Trench dain in ve alk filed with sediments

ed walk cross-slope construction to pedestrian bridge o S Paved ADA ramp /ntoexistlng school etrnce

Minimal erosion noted and connection to entrance ' - ADA ramp into existing modular building
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ARCHITECTURAL AND CODE ANALYSIS

General Architectural Overview

The original building was built on the site at the corner of
Manchester Street and Henri A Burque Highway (Route 3) in
Nashua, New Hampshire in approximately 1988. The single-sto-
ry building consists of sloped roofs with trusses supported by
bearing walls, as well as areas with “flat” roofs with framing
spanning to bearing walls.

The building is currently configured with classroom wings

that branch out from a central corridor area. Inside the central
corridor space are supporting teaching spaces such as the
library and resource rooms. Opposite the classroom wings are
supporting programs and spaces like the kitchen, cafeteria,
administration, STEM, industrial arts, and the gymnasium. The
boiler room and electric room are between the kitchen and the
industrial arts area of the building, opposite the classrooms
wings. Storage areas are generally spread throughout the build-
ing, but the bulk of them reside near the cafeteria and on a mez-
zanine above the locker rooms that support the gymnasium.

Referencing the original construction documents and walking
through the existing facility, it does not appear that many major
architectural renovations or additions have been made to the
building since the original construction in or around 1988.
Minimal adjustments to spaces have been noted, like creating
additional work spaces and offices in larger designed spaces,
the removal of a ramp in the original general vocal music room,
and the ELL room. The biggest modification noted was the
removal of the stage and General Instrumental Music Room
components to create a larger cafeteria space.

Two modular buildings were leased and placed on site in 1999
and later purchased. Each modular consists of two classroom
spaces, for a total of four classroom spaces in the modular.
The modular buildings do not share any physical connectivity to
the main building, so students must exit the building in order to
enter the modular.
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Generally speaking, the facility appears in architecturally sound
condition and has clearly benefited from maintenance. Below is
our more in depth assessment of the building.

Building Shell

Exterior Walls and Fagade

The exterior of the building consist mostly of a brick and
split-faced block veneer. Other materials present are precast
concrete sills, banding, and lintels; metal wall panels; metal
flashings and roof edges; and plywood fascia at pitched roof
areas.

The wall construction generally appears to consist of brick
veneer, an air space, and 2” rigid insulation over a CMU bearing
wall. No evidence of any air vapor barrier was observed in the
exterior wall system. Walls were noted to be 1'-6” at 12" CMU
locations and 1’-2” at 8” CMU locations.

Most brick and mortar joints appear to be in good condition
overall. Brick weeps were noted at the base of the brick and
above windows around the building. The majority of brick and
CMU veneer located at ground level under pitched roofs were
noted as heavily soiled. A proper thorough cleaning could allevi-
ate any visual impurities and aesthetics. Although not prevalent
everywhere around the building, some efflorescence was noted
in a few areas of the building on the brick. It was most notably
seen on the northeast side of the building. Efflorescence of
brick usually occurs when moisture exists behind the brick

and the moisture pushes the salts that are naturally in the brick
and joints to the surface. A proper cleaning of these surfaces
can typically alleviate any current visual concerns. In instances
where the building lacks an air vapor barrier or weather tends to
breach the wall system, reoccurrence can potentially happen.
There was some evidence of missing sealant at brick expansion
joints. Regular inspections of sealants should be done and
upkept, should the inspections warrant it. Any missing sealant
at joints should be filled to prevent infiltration of weather.
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Areas where brick needs cleaning due to roof run-off

Efflorescence on brick surfaces

Missing sealant at brick expansion joints
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At the locations utilizing the metal wall panel fagade, the

wall system consists of metal wall panel over building paper
attached to plywood sheathing. The sheathing appears to be
attached through 2” of rigid insulation into the CMU bearing
wall. Aside from the building paper, no evidence of an air vapor
barrier was found.

The fascia boards and soffits located at the pitched roofs are
constructed of painted plywood and painted wood trim. The
condition of the fascia and soffits are mostly in fair condition,
with localized areas of damage that should be repaired. A new
coat of paint should be applied to preserve the integrity of
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the wood. Multiple areas of flaking paint were observed. One
method often utilized to reduce maintenance of the fascia and
soffits is to warp them in prefinished metal. This eliminates the
necessity for regular painting and preserves the wood for a
longer life span.

Metal wall panel above roof

Damage to fascia and trim
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The undersides of the main and rear, secondary main entry
were painted drywall. According to the original drawings,
there were two layers of fire-rated drywall. The majority of the
ceilings were in fair shape. Some damage was noted at the
rear entry soffit. Repair utilizing the appropriate drywall should
be made. Occasional painting of the soffit should be done to
prevent peeling of the surface long term.

There was a metal stair located near the Gym that provides
access to the storage space above the locker rooms. The stairs’
steel shows obvious signs of aging. Flaking and peeling paint
was observed as well as some rusting at the stringers for the

c g Noted damage at rear entry soffit

Stair at storage above locker rooms.
Signs of rust and need for paint evident.
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steps. The stairs were inaccessible at the time of our visit,

and it is recommended that further investigation of the rust be
done to see if structural integrity is still in place. If no structural
repairs are needed, the stairs, stringers and railings should be
cleaned, prepped, and painted to preserve the metal.

Windows

The windows appear to be original to the building, built in the
late 1980s. The windows are a clad wood window in several
configurations of functions. The majority of them are crank out
clad, with several awning and fixed windows throughout the
building. They appear to be in good condition. The glass was
noted to be insulated panels and none were noted as failing at
this time. A commercial window’s life expectancy is based on
average wear-and-tear of windows. Clad windows are expect-
ed to last around 25 years, and can be extended with regular
maintenance.

The sills of the windows are made of precast. Generally the pre-
cast is in good condition. Resealing the joints is an important
part of maintaining walls at windows and should be part of a
regular maintenance program. It is recommended that any joints
missing sealant be resealed.

The headers at the window brick were either precast or steel
angles. The precast sills were in good shape, with only a few
instances of damage. The damage appeared cosmetic, not
structural, in nature. The steel lintels were galvanized and the
ones inspected appeared to be in good shape. It was noted that
the tops of the angles were grouted where the brick begins. This
generally is not desired to allow any water in the brick to weep
out below the brick, above the angle. It is recommended that the
mortar between the top of the angle and the brick be cleaned
out to support this. Refer to the Structural narrative for further
information on lintels condition.

Doors and Frames

The exterior hollow metal doors and frames were noted as be-
ing in very poor condition in a majority of locations. They have
succumbed to years of moisture and salting and have severe
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Exterior windows Exterior doors

Exterior windows Exterior doors
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Exterior doors

' \

rust damage. It is recommended that the doors and frames be
replaced with new galvanized doors and frames.

The headers to the doors are a mix of precast and steel lintels.
The majority of steel lintels appeared to be galvanized and in fair
shape. Refer to the Structural narrative for further information
on lintels condition.

It was noted that some doors had a step as you exited through
them. This does not meet code and a walk off pad at the floor

level should be created, with appropriate grading sloping down
to meet ADA.

Roofs

There are a few different roof types on this building. The major-
ity of the classroom wings are under a sloped singled roof. The
existing drawings indicate the fiberglass shingles are installed
over a 15+# felt and %” plywood. The slope of the roof is noted
to be a 4:12 pitch and venting of the roof space was observed
at the soffit and at the overhang at the top of the roof or by a
ridge vent, depending on the roof area. They also indicate that
there is 6” of blown in cellulose insulation over 6” of fiberglass
batt insulation at the ceiling line below. This would give you

an approximate R-value of 38-40. The roof was last replaced
2001.
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The membrane roof over the center corridor space between the
classroom wings is @ membrane roof that was installed 1987.
There is clear evidence of the age and the roof in this area
should be considered for replacement. It is unclear how much
insulation exists at this time. A core could be performed to
confirm. Originally, the building was designed with two layers of
2” rigid insulation.

The roof over the technical education area is a membrane roof
that was replaced in 2001. QOriginally, the building was designed
with two layers of 2” rigid insulation; it is unclear if additional
insulation was added. Some areas of this roof may be leaking
as evidenced by staining on ceiling tiles.

The roof over the gymnasium is a ballasted membrane roof that
was installed in 2001. The original construction documents
indicate there are two layers of 2” rigid insulation. This is equal
to approximately an R20. It is unclear whether more insulation
was added during the reroof in 2001.

Roofs over 15 years old should be considered for re-roofing.
Conduct roof cuts to verify insulation thickness over existing
roof systems. Also, verify if existing built-up tar and gravel is
roofed over and test for hazardous materials before determining
roof replacement.
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Modular Buildings

The two modulars on site are traditionally built modular build-
ings. They were placed on site with the intent of using them

as temporary classrooms. Each modular contains two class-
rooms. Access to the modular is gained through the egress
doors at the ends of the main corridors in the school. Once
outside, students and staff walk down a paved path to a wood-
en ramp that climbs to the floor level of the modular and into a
vestibule with doors to each of the classrooms.

The modular buildings appear to be placed on pads with skirt-
ing around the underside. They have vinyl siding and shingled
roofs.

The use of modular buildings for education is generally intended
to be temporary. If continued use is required, the age of the
roofing should be assessed and replaced if there is evidence

of damage, aging, or if it is more than 15 years old. Any vinyl
siding, trim, and skirting should be checked for damage and
replaced if found. A full cleaning of the vinyl should also be
done. Regular inspections should be performed on any ramps
or stairs to the buildings and confirmation of code requirements
will need to be done.

)
s/ |
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Additionally, if the structures remain for the long term, a cov-
ered and secure vestibule may be desired to keep students and
staff safe. The recommendation for long term capacity needs
would be to remove the modular buildings and build proper
additions to the existing school to accommodate additional
classrooms/students.

Modular building

HARRIMAN NASHUA MIDDLE SCHOOLS FACILITY ANALYSIS & CONCEPT DESIGN REPORT / 137



EXISTING CONDITIONS/FINDINGS (CONT.)—PMS

SECTION 2: FACILITY ANALYSIS

Interior Finishes

Asbestos Containing Building Materials (ACBM)

We are not aware of any AHERA report for this building. The
school was built after the 1973 EPA Clean Air Act, which
banned most spray-applied asbestos products, however not
all ACBMs are illegal in the US and could still be used today.
ACBMs could have been used during the construction of this
building and it is recommended that a renovation impact study
be done prior to construction on any building that may contain
such hazards. A renovation impact study may not indicate all
hazards, and proper safety procedures shall be followed by
Contractors on site to notify the Owner and Architect of any
suspicious materials that may be hazardous-material-contain-

ing.

Vinyl Composition Tile (VCT)

The VCT in the building was in fair condition and appeared to
be maintained regularly. There were some localized areas of
tile that appeared to be patched in and some chipping of other
tiles. It is not known if matching tile can be found to replace
any damage that does exist. The VCT is original to the building,
installed in 1987. Any renovations will need to address required
flooring changes as needed. VCT’s life span is very much dic-
tated by the amount and type of traffic, and the level of mainte-
nance it receives. Regular cleaning and waxing is important to
extend the life of this product. During any major renovations, it
would be recommended that flooring of this vintage be consid-
ered for replacement.

Acoustical Ceiling Tile (ACT)

Many of the ceiling tiles are bowed and vary in type and grade.
There were multiple locations of staining from leaks above.
Replacement of ceiling tiles should be considered.

The suspended ceiling grid was noted to be off-color or aged
throughout the facility where it exists. Correction can include
replacement of grid and tiles or in some cases it may be
appropriate to clean and paint the grid when new ceiling tiles
are installed. Should painting be the preferred method, proper
technique and paints should be used to reduce the chance of
paints peeling prematurely.
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Partitions and Painting

Almost all partitions in the building are made of concrete
masonry units (CMU). Many of the CMU partitions are noted as
being structural bearing walls. It appears that any partitions that
are not masonry were added after the original construction to
divide spaces into smaller segments.

The masonry inside the building is well-kept and, due to the na-
ture of the product, has held up quite well. Renovations can be
more costly when dealing with CMU walls, but are usually offset
long term by the durability of the product, as suggested above.
The addition of outlets and data boxes at CMU usually implies
adding surface conduit, raceways, and/or wire mold to get the
wire to the boxes. This can often be visually unappealing. One
option is to fur out walls where these utilities are being added,
but this can add to the cost of a renovation.

During any significant renovation it is recommended that the
building or spaces be painted. At other times, it is recommend-
ed that the building be repainted as part of long term mainte-
nance, or as needed due to damage.

Multiple classrooms were noted to have fabric folding parti-
tions. The folding partitions are in poor condition and should
either be replaced or removed and filled in if they are not
utilized. These folding partitions generally do not do a good job
of separating sound from one classroom to the next, however,
the flexibility of the space is often more important and should
be reviewed as needed.
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Additional Building Finish items
Gymnasiums

/ The wood gym floor has areas that have been patched
and do not match. At the location of the volleyball net,
the floor has a slight distortion. Replacement should be
considered.

/ The bleachers not only need refinishing, but are not ac-
cessible to meet today’s codes. Replacement should be
considered.

/ The acoustic properties of the space were poor. It was
very loud with students present. The space could benefit
from the addition of sound panels around the walls to ab-
sorb some of the noise in the space.

Toilet Rooms

/ The lavatories were installed in plastic laminate counters.
At this time, the condition of the laminate that was re-
viewed appeared in good shape. At the time of replace-
ment, alternate products should be considered for the
counter surface where sinks are present, as laminate can
be subject to moisture issues. Moisture getting under the
laminate can lead to lifting of the finish. Other products
like solid surfacing can have a higher initial cost, but tend
to have less maintenance costs long term.

/ The toilet partitions inspected were painted steel. It is
clear that they have been maintained and painted in the
past. Signs of painted-over chipped paint were observed.
There were some signs of rust in areas of the partitions
and doors. It is recommended that the partitions be re-
placed. Additional consideration should be given to re-
view the lack of handicap-compliant stalls in the gang toi-
lets if renovations take place. Note: There are single-user
handicap toilet rooms in an adjacent area. There appears
to be a lack of teacher handicap stalls.

/ The flooring in the gang toilets is noted to be epoxy floor-
ing. These floors are showing signs of age and wear and
should refinishing or replacement should be considered.

Toilet room lavatories
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Entrances

/ Doors used as entrances to the building ideally would
have built-in entrance mats to capture moisture, sand,
and salt from entering the building. This increases the
lifespan of the flooring and reduces maintenance time
and costs. Multiple doors around the building did not have
built-in entrance mats and, if desired, further identification
of which doors are used as entrances versus exit-only is
needed.

Library

/ The skylight in the library is showing significant signs of
age. The panels have yellowed from sun exposure and it
gives off a less-than-desirable feel to the space. It was
also reported that the sound from rain on the skylight can
make it nearly impossible to teach in the space. Replace-
ment or removal of the skylight should be considered.
Note: Removal of the skylight will eliminate any natural
light from the space.

/ Light switches for the Library were in a location above
bookshelves that were difficult to find and reach. It is like-
ly that a wheelchair-bound individual would not be able to
reach the switches.

Lockers

/ The lockers were located in the classroom wing corridors.
Overall the lockers were in fair shape. It was noted that
the lockers are single-stacked and narrow. The width is
about 6” wide, making it a tight fit for backpacks or coats.
Modern locker widths are usually 12” wide for acceptable
use. Handicap-accessible lockers should be appropriate-
ly located throughout the field of lockers to accommodate
those with accessibility concerns. Numerous padlocks
were installed on the lockers, which may indicate that the
lockers are used by the students.

Lockers
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Millwork + Casework noted that some of the backsplash had separated from the
Typical classrooms contained plastic laminate finished case- counter. Some of the doors on the cabinets were misaligned
work. There tended to be a length of counter with shelving and may not close properly. Laminate counters at sinks loca-
below, flanked by tall storage units with doors. This casework tions were found to be delaminating in areas. One station was
was noted to be in fair to good condition in most locations. found to be adjusted for wheelchair bound persons. Each room

should provide handicapped accessibility.

Science casework was also noted to be plastic laminate fin-
ished casework. It was noted that several locations of laminate
counter work surfaces were delaminating or damaged. Best
practice is to keep laminate surfaces away from sinks, when
fiscally feasible, to avoid the delamination caused by moisture
getting under the laminate. Science counters are also best
suited for an epoxy top material as they resist not only mois-
ture, but chemical and physical damage. Several fume hoods
were identified and reported to be abandoned for several years.
It was unclear if this was a programmatic or functionality issue.
Limited handicap-accessible stations were found and should be
considered in future work.

The library casework was also plastic laminate finished. The
space contained several surrounding built-in shelf units, a
reception desk, computer room counter, tables, chairs, and
adjustable wall shelving. The computer counter was supported
with nominal wood lumber angled back to the wall, and the
counters—in combination with the chairs present—gave limited
adjustability for students using the stations.

Music had built-in laminate storage cabinets that appeared to be
in fair shape.

The administration/reception space utilized a tall built-in plastic
laminate and wood trim counter in front of portable desks for
the administration staff. The casework appeared to be in fair
condition, however, the space with the desks did appear to be
slightly confined if numerous individuals needed to access the
area behind the counter. There was no area at the front recep-
tion counter that addressed handicap accessibility.

The FACS rooms were again finished in plastic laminate. Overall
the casework and counters were in fair to poor shape. It was
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FACS cework

Science casework/counters

Science casework/counters
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Visual Display Boards/Projectors/Screens

Technology Integration: In the digital world of teaching, inte-
gration of technology in the school curriculum is continually
evolving. Presently, there are a variety of delivery methods in
the teaching spaces. They range from projectors and laptops
on carts with a pull-down screen, to ceiling mounted projec-
tors with a pull-down screen. Some project onto white boards
that require a non-glare surface. Other spaces have interac-
tive boards (Projector and Eno Boards). The school District’s
Technology Department, along with the Technology Committee,
is continuously exploring the latest options and evaluating their
costs.

Consideration should be given to bring all teaching spaces/walls
up to the District’s current teaching standards.

Doors and Hardware
Exterior doors are noted above in the Building Shell portion of
this report.

Interior doors are generally painted hollow metal doors with
painted hollow metal frames. According to the existing draw-
ings, any glass in the doors is a tempered glass. Door hardware
appears to meet modern day accessibly requirements. The
handles to classrooms appear to have been installed in relative-
ly recent years as they have a classroom security function. One
area of concern that was brought up by staff was that class-
rooms often have tall glass sidelights adjacent to the door that
was of concern for safety and security. Most teachers cover
the glass with paper or by some other method. Replacement of
these frames should be considered.

Sidelight at classroom door
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Code-related Items
General
Below are the code sections that are most relevant to this
analysis:
/ New Hampshire fire code or state fire code means the
adoption by reference of the:
/ Life Safety Code NFPA 101, 2015 edition
/ Fire Code NFPA 1, 2015 edition

/ New Hampshire building code or state building code
means the adoption by reference of the:
/ International Building Code 2015
/ International Energy Conservation Code 2015
/ International Existing Building Code 2015
/ International Mechanical Code 2015
/ International Plumbing Code 2015
/ International Residential Code 2015
/ National Electrical Code 2017 (NFPA 70)

As amended by the state building code review board and ratified
by the legislature in accordance with RSA 155-A: 10, per 155-
A: 2 State Building Code.

l. All buildings, building components, and structures
constructed in New Hampshire shall comply with the state
building code and state fire code. The construction, design,
structure, maintenance, and use of all buildings or structures to
be erected and the alteration, renovation, rehabilitation, repair,
removal, or demolition of all buildings and structures previously
erected shall be governed by the provisions of the state building
code.

Il. To the extent that there is any conflict between the
state building code and the state fire code, the code creating the
greater degree of life safety shall take precedence.

Construction Type and Occupancy

NFPA 101 classifies the occupancy of this facility as mixed use
of both:

HARRIMAN

/ Existing educational (E): classrooms, art, kitchen, and
offices/support spaces.

/ Existing assembly (A): gymnasiums, cafeteria, Library
and offices/support spaces. Per NFPA under Existing Ed-
ucational; these spaces can be classified as Accessory
Assembly, Offices and Storage.

Fire Protection System

Note: The sprinkler system covers the entire building. The
classrooms into the corridors that are typically part of the
means of egress need not be fire rated. They can be smoke re-
sistant without closures. All other rooms adjoining the corridor
are to be fire rated unless meeting other special requirements.
Typical adjoining spaces of different uses are required to have
fire rated separation and with a future renovation, fire rated sep-
arations will depend on the final reconfiguration of the spaces.
Refer to Fire Sprinkler Protection section of this report.

LIFE SAFETY CODE NFPA 101

Dead-Ends — 15.2.5.2

No dead-end corridor shall exceed 20 feet, other than in
buildings protected throughout by an approved, supervised
automatic sprinkler system, in which case dead-end corridors
shall not exceed 50 feet. The security gates used to separate
public spaces from the classrooms creates a dead end corridor
when closed. It is recommended these be replaced with pairs
of doors on hold opens egressing towards the public areas.
These could still separate the space while eliminating the dead
end corridor. These would also be released in an emergency
creating a better safety feature than exist now.

Travel Distance — 15.2.6

15.2.6.2 Travel distance to an exit shall not exceed 150 feet
from any point in a building, unless otherwise permitted by
15.2.6.3 or 15.2.6.4.

15.2.6.3 Travel distance shall not exceed 200 feet in education-
al occupancies protected by an automatic sprinkler system.
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INTERNATIONAL ENERGY CONSERVATION CODE 2015 -
IECC

Section 107 Scope and General Requirements

101.4 Applicability:

101.4.1 Existing buildings. Except as specified in this chapter,
this code shall not be used to require the removal, alteration
or abandonment of, nor prevent the continued use and main-
tenance of, an existing building or building system lawfully in
existence at the time of adoption of this code.

This code was adopted by New Hampshire State Building Code
Review Board and revised effective April 1, 2010. The code is
designed to regulate new construction and new work, and is not
intended to be applied retroactively to existing buildings except
where existing envelope, lighting, mechanical, or service water
heating systems are specifically affected by Section 101.4.3.
This section addresses that the code does not affect existing
buildings.

101.4.3 Additions, alterations, renovations or repairs.

This section simply states that new work must comply with the
current requirements for new work. Any alteration or addition to
an existing system involving new work is subject to the require-
ments of the code.

ACCESSIBILITY RULES AND STANDARDS - ADA

General

Note: AB (Architectural Barrier-Free) Committee has amended
the rules as they have expired. AB has adopted the 2010 ADA
Standards as the AB Code. This coincides with the Department
of Justice stating that as of March 15, 2012 the 2010 ADA
Standards for Accessibility are to be used.

Below are the Rules and Standards that are applicable:
/ 2010 ADA Standards
/ 2015 International Building Code (IBC). (Accessibility
scoping provisions which describe “what, where and how
many”. Ghapter 11 “control the design and construction
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of facilities for accessibility to physically disabled per-
sons”.)

/ 2003 ICC/ANSI A117.1-03 standards: Accessible and
Usable Buildings and Facilities. (Technical requirements
which describe “how”.)

New Construction and Alterations

35.151 New construction and alterations

(b) Alterations, (4) Path of Travel, (i) Primary functions. A
“Primary functions” is a major activity for which the facility is
intended. Areas that contain a primary function include, but not
limited to, the dining area of a cafeteria, the meeting rooms in
a conference center, as well as offices and other work areas

in which the activities of the public entity using the facility are
carried out.
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STRUCTURAL ANALYSIS

General

Accessible structural roof framing was observed within the
building to review the existing structure, record the framing ar-
rangement of the structural system, and identify any structural
concerns. The documented existing structural framing system
was reviewed for conformance with the structural provisions for
the 2015 International Building Code (IBC), the 2015 Interna-
tional Existing Building Code (IEBC) and ASCE 7-10. The site
investigation conducted on February 27, 2019 was used to
complete this evaluation.

HARRIMAN

For this structure, the 2015 IBC provisions stipulate a design
flat roof snow load magnitude of 47 pounds per square foot
(psf). This roof snow load is calculated by multiplying certain
adjustment factors to the code-prescribed ground snow load of
60 psf, based on the location, type, and use of the structure.

Current code also requires that roof structures be evaluated for
possible drift snow loading conditions, in which the snow is
anticipated to drift from a higher roof to an adjacent lower roof,
resulting in higher snow loads on the lower roof against the wall
between the higher and lower roofs.

To meet current code requirements, the roof framing must be
capable of supporting the code specified roof snow loads and
the dead weight of the framing system.

The 2015 IBC identifies minimum live loads to be considered for
a variety of building uses. These live loads are provided below:

FLOOR AREA 2015 IBC
TABLE 16071.1

Classrooms 40 psf
Offices 50 psf
Lobbies 100 psf
Storage Areas (Light) 125 psf
Gymnasium Floor 100 psf

The IBC also identifies wind and seismic forces to be resisted
by the structural framing system. These forces are determined
through consideration of numerous criteria related to soil type,
exposure, height, and structural system.

When evaluating an existing structure, it is important to note
that the structural system is not required to be capable of sup-
porting current building code requirements unless renovations
or alternations are made which impact the existing structure
beyond specific thresholds.
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Structural Framing System Description

The Pennichuck school is a single story building that was
constructed in 1988 and has not had any major additions since
then. The school’s general layout consists of four classroom
wings that are connected to a center core. The classroom
wings have a wood framed gable roof structure that bears
directly on concrete masonry (CMU) walls at the exterior of

the building and at the center corridors. The corridors have
concrete headers over the openings at the classroom doors.
The corridors are also noted to have steel plate reinforcement
spanning from floor to ceiling.

The center core of the building has a flat roof that appears to
be supported by CMU walls that divide the rooms. The flat
roof framing in this area was not accessible for observation
during the site visit. On either side of the center core, a corri-
dor connects to the classroom wings. These corridors have
a monoslope wood truss system that ties into the classroom
roofs. The wood framed trusses are braced to transfer lateral
loads.

The gymnasium roof system was observed to be steel double
angle open web roof trusses spanning approximately 73’-0”
between bearing supports. The truss is 3’-6”+/- deep and has
braced top and bottom chords. The bracing was not continuous
for the entire system. At the wall that divides the gym from the
locker rooms, the x-bracing was terminated. This will be further
discussed in the recommendations section. This bracing needs
to be continuous between bearing walls to distribute lateral
loads. The bracing and joists above the locker rooms were not
observed during the visit.

The roof framing supporting the high roof above the cafeteria
was inaccessible during the visit. This roof is flat and bears on
CMU walls similar to the gymnasium.

Summary Of Findings
As a result of our limited site observations and field measure-
ments, localized components of the structural framing systems
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were documented and evaluated. The following summary of
findings are provided:

Roof Structure

All of the sloped roofs were constructed of pre-engineered
wood-framed trusses. Due to the nature of wood framed truss
design, where the wood truss manufacturer utilizes stress-
grade lumber and proprietary connections, the capacity of these
trusses cannot be evaluated with typical processes. As such
the trusses were not evaluated as part of this study. From our
observations, the wood framed trusses appear to be in overall
good condition, and lateral bracing was present.
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The lobby’s roof was constructed of metal decking supported
by steel joists spaced at 3'-6” +/-. The joists were supported
on one end by a steel beam that spanned from the corner of
the women’s bathroom to the office, a distance of 21°-9” +/-.
This steel beam was evaluated and found to have a capacity of
approximately 235 psf. This section of the roof has higher roofs
on three sides, which results in significant snow drifts onto the
low roof. The code prescribed drift load on this area of roof
would be approximately 123 psf.

The gymnasium roof members could not be analyzed during
the visit. The trusses appear to have the appropriate bracing,
but the bracing does not run continuously between both end
bearing walls.

Interior
1. The floor of the building is a concrete slab on grade. There
is an elevated floor above the locker rooms that was not
observed during the site visit. There are cracks in the caf-
eteria that appear to be the result of opened construction
joints in the slab.

&

&
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2. Expansion joints are filled with an elastomeric product.
The product has aged and should be replaced.
Exterior . o ) . -
A visual review of the building’s exterior was completed during Ly X g and Bracing Above Classroom Wing
the site visit. Areas that exhibited damage or deterioration are
identified as follows.

3

1. Areas were observed where there was damage and spall-
ing to the mortar between the bricks and precast concrete
sills.

2. Rusted Lintels were noted in certain locations around
the building and are recommended to be repaired or ad-
dressed to avoid further deterioration and potential brick
cracking above.
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Construction Joint Crack — Cafeteria
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Mortar Spalling- Corner of Gymnasium

Precast Sill Mortar Failure

Rusted Brick Veneer Lintels — Boy’s locker room exit
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MECHANICAL ANALYSIS

General

The existing Pennichuck Middle School in Nashua, NH consist
of a building that was originally constructed in the mid 1980s
(construction documents dates October 1986) with some HVAC
upgrades in 2004 which consisted of adding cooling to some
spaces.

I R naaw |

The basic mechanical systems that were reviewed consisted of: o) BOLLER 1

/ boiler plants

/ heating distribution

/ temperature control

/ air moving

/ classroom heating and ventilating
/ heating terminal units

/ air conditioning components

Boiler Plant

The primary heating system consists of two, natural gas-fired,
cast iron sectional hot water boilers manufactured by Weil-Mc-
Lain 888 and are not original to the building. The burners are
Cyclonetic series by Webster with a maximum gas input of
2,396 MBTU. The gross output rating for each boiler is 1,904
MBH. Combustion air is supplied mechanically though an inline
ducted to a wall louver in an areaway. The boilers have enough
combined capacity to heat the entire building, but not enough to
provide redundancy.

One of to ex:st/n Weil-McLain boilers '
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Heating Distribution ed pumps were installed in 2000 and have an 8.4” impeller
Two base mounted pumps (HWP-3 & 4) circulate water in a with a 7.5 HP motor. The design flow and pressure drop are
lead/standby arrangement throughout the building. The pumps unknown. None of the pumps are connected to a VFD.

are stacked vertically on a custom made rack. Each boiler is
served with a separate inline pump (HWP-1 & 2) which are
decoupled from the base mounted pumps with closed spaced
tees. The exact selection requirements for any of the pumps

are unknown as nameplate data was illegible or did not provide
ample information. The pumps are not original so information
from existing construction documents could not be used. What
nameplate data that could be used indicate that the base mount-

(A ITLIRRTRTY

Base mounted pumps j Boiler inline pump
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HVAC Systems

The classroom wings are ventilated with rooftop air handlers.
Heat is provided by a combination of duct mounted heat-

ing coils installed inside and perimeter fin tube. None of the
classrooms are cooled with the exception of 3 science rooms
which were upgraded in 2004 with dedicated heating, DX
cooling, and ventilation air handlers. These units are located in
mechanical spaces that are located in the attic area. DX cooling
coils are connected to remote roof mounted condensing units.
A computer classroom is served by a dedicated air handler
similar to the science rooms with heating and DX cooling that
was replaced in 2004. The units with cooling located inside are
in good condition while the outdoor units are at the end of their
useful life.

Other areas that include the library, band, expanded café, office,
guidance, and special education are ventilated and cooled with
packaged rooftop units. Duct mounted heating coils provide
heat. All packaged rooftop units with the exception of the York
unit are at the end of their useful life.

The gym is heated and ventilated with a custom modular air
handler located inside and is relatively new. The kitchen and
cafeteria area is served from one of the original heating and
ventilation units. Similarly, the tech ed area is served from an in-
door heating and ventilation unit. Additionally, the wood working
area has a sawdust collection system as well as recirculating
air filtration units. Both heating and ventilation units are at the
end of their useful life. The chorus room is served with a floor
mounted unit ventilator mounted on an outside wall.

York packaged RTU in good condition

Mechanical System — HVAC Controls

There is a mixture of pneumatic and limited DDGC control for
the air handlers installed in 2004, the gym, air handler, and the
makeup air unit. The pneumatic controls are problematic since
it consists of many plastic components which leaks frequently.
The compressor is located in the boiler room.

; Packaged RTU in poor condition
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PLUMBING ANALYSIS

General

The existing Pennichuck Middle School in Nashua, NH was
originally constructed in 1987. Almost all of the equipment and
fixtures are original to the building.

Domestic Water Service

The water service entrance has three water meters and water
supplies. A 3" water meter with two 1-1/2” Reduced Pressure
Zone backflow preventers serves the building. The two back-
flow preventers are original to the building and are not lead-free
models. The second meter is a 1-1/2” meter with 2” Reduced
Pressure Zone backflow preventer which serves irrigation. Gary
indicated the irrigation system is not currently utilized. The third
meter serves the boiler water make-up. The meter is located

on the wall at the back of the boilers. The meter is 1” with a
Double Check valve backflow preventer and pressure reducing
valve on the supply to the boilers. The two backflow preventers
are original to the building and are not lead-free models. The
water service equipment appears to be in good condition and
well-supported.

Domestic Hot Water

There is a gas fired domestic water heater and storage tank
which are original to the building and over 30 years old. The
heater is a Rheem model RC627 copper fin water heater. The
water heater has an input capacity of 627 MBH and a capacity
to generate 602 gallons per hour with a 100 degree temperature
rise. The heater is mated to a 750 gallon horizontal storage
tank. The tank is stored at 130°f based on thermometers on the
piping above the tank. An aquastat in the tank, set at 125°f, op-
erates the water heater to maintain temperature in the tank. An
aquastat set to maximum controls the domestic hot water return
to run 24-7. The domestic hot water supply from the storage
tank is mixed through a Honeywell MX130C. The mixing valve
looks new (within two years). Hot water is delivered through the
mixing valve to the building at 120°f. A separate hot water line
to the kitchen is supplied directly from the storage tank at 130°f.
The water heating system is larger than required for the facility.

HARRIMAN

Natural Gas

The building is served by Natural Gas supplied by Liberty
Natural Gas. The gas service is located outside the boiler room.
The gas service enters the building at 7” water column. The
meter has a capacity of 5 Million BTUH. The pressure regulator
and meter are located directly in front of the building’s Fire
Department Connection. It is surprising that the fire department
accepted this location for the Fire Department Connection.

/ Gas Meter: Roots model 5M175, 5,000 CFH @ %" differ-
ential. The meter operates at low pressure downstream of
the pressure regulator.

/ Boiler #1: 2,396 CFH

/ Boiler #2: 2,396 CFH

/ Main Boiler Room Water Heater: 627 CFH

/ Kitchen Equipment (Estimated): 364 CFH

/ Total connected gas load: 5,783 CFH or 5.78 Million BTUH
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Gas Water Heater and Storage Tank
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Restrooms The toilets and urinals are not low flow to meet current water
The main restrooms have floor-mounted toilets with manual saving standards. Toilets flush with 3.5 gallons per flush. Uri-
flush valves. The girl’s restroom has an ADA compliant toilet nals flush at 1.0 gallons per flush.

stall and ADA compliant wall-hung lavatory. The women’s
restroom has an ADA compliant lavatory with a goose-neck
spout with wristblade lever handles. The boy’s restroom has
floor-mounted toilets, wall-hung urinals with manual flush and
counter-mounted lavatories. Lavatories are vitreous china oval
drop-in sinks with manual two-handle faucets. Lavatory faucets
have a flow rate of 2.2 gpm. All lavatory faucets look new
within two years except the ADA compliant lavatory and kitchen
restroom lavatory. Floor drains are located within the restrooms.

Lavatories in Girl’s Restroom

Urinals Lavatories and Boy’s Restroom
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Science and Art Rooms

The science rooms have stainless steel sinks with goose-neck
faucets. The faucets are supplied with hot and cold water. None
of the sinks in are ADA compliant. Emergency eyewash stations
are not installed in either Art or Science rooms.

E=

Inusable Instructor’s Table Sink b, Art Sink
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Compressed Air

There is a compressed air system located above the paint spray
booth. The air compressor serves the Art room and Tech Ed
spaces. The compressor was not evaluated in this study. We
were not alerted of any concerns with the compressor.

Life Skills Room

The Life Skills room has stainless steel drop-in sinks with swing
spout faucets. The fixtures are in good condition. There are no
ADA compliant stations in the room.

Life Skills Inst}uctor Station
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Kitchen

The kitchen has a staff restroom and custodial closet. A grease
interceptor is recessed in the floor in front of the dishwasher.
The grease interceptor serves the three bay Power-Soak Sink
and the dishwasher. The food disposal pre-rinse sink bypasses
the grease interceptor which is in compliance with code. All
kitchen fixtures appear to be in good working order.

Natural Gas Fired Appliances
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FIRE PROTECTION ANALYSIS

General

The existing Pennichuck Middle School in Nashua, NH was
originally constructed in 1987. Almost all of the equipment and
fixtures are original to the building.

Fire Protection Water Service

There are two sprinkler services into the building. One service

is located in the boiler room. Both locations have a 4” wet and
dry pipe riser valve. The dry pipe riser serves all of the cold attic
spaces.

The wet pipe riser serves the remainder of the building. A
floor-mounted air compressor maintains air pressure in the dry
system. The compressor appears to be original to the building.
There are no signs of leaking or failure of the air compressor.

A 4” double check backflow preventer is installed below the
sprinkler risers. Static pressure is 60 psi at the base of the
riser valves. Air pressure in the boiler room is maintained at 30
psi above the dry valve. The dry valve requires a 4 to 1 ratio

of water to air pressure. It appears the air pressure is being
maintained above the recommended air pressure for the valve,
which would be 20 psi.

Standard response sprinklers are installed throughout the build- Sprinkler Service Entrance in Boiler Room with 4”
ing and combustible attic spaces. The sprinklers are original to LG A IER L COET
the 1987 construction, making the heads 32 years old. Testing
of sprinklers is required when sprinklers are 50 years old
according to NFPA 25.

Sprinklers mounted in the ceilings are chrome pendant style
with metal fusible links.

100000¢

—

. S pr/nkler Head Cabinet
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ELECTRICAL ANALYSIS

General

The existing Pennichuck Middle School in Nashua, NH was
constructed in the mid 1980’s. The building does not appear
to have experienced any major renovation work since it was
constructed.

The basic electrical systems that will be reviewed consist of:
/ Electrical Service Entrance Equipment
/ Portable Emergency Power System

/ Lighting and Power Panelboards :
/ Interior Lighting Pad Mounted Transformer — Meter, Portable Generator
/ Exterior Lighting Connection and Transfer Switch Located on the Building

/ Lighting Controls

/ Emergency Egress Lighting

/ Classroom Power Outlets

/ Fire Alarm System

/ Security Systems (CCTV, Intrusion Detection and Access
Control)

/ Intercom/Public Address System

/ Data Infrastructure

/ Overall Recommendations for Proposed Building Addi-
tions and Renovations

Electrical Service Entrance Equipment

Pennichuck Middle School is served by a 500kVA pad mounted
transformer located on the back side of the building near the
Kitchen and Boiler Room entrances. Primary / Utility Co. over-
head lines pass along the school property (following route 3),
the buildings riser pole is fed from these lines. Primary / Utility
Co. lines then run underground to the pad mounted transformer.
Metering is provided at the transformer pad.

Maximum demand for this service in the past twelve months is
reported to be 173kW (approximately 192kVA / .90pf). Approx-
imately 2.02VA/ft2.

The pad mounted transformer is owned by the city of Nashua.

e

o

Overhead Pr;mary Power Lines to Riser Pole
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The building is served by a single service entrance main distri-
bution switchboard (MDP).

The MDP is a I-T-E FCI series 6, 277/480V, 3@-4W service
entrance main distribution switchboard with a 1,200A main
switch. Main and distribution section bus ratings are 1,200A.
MDP is located in a dedicated electrical room, located between
the boiler room and kitchen.

There is a transfer switch and generator connection box located
on the exterior of the building. The transfer switch is located
ahead of MDP allowing the portable generator to power the
entire building.

MDP was manufactured in June of 1987 and appears to be is
good condition. However, it may be difficult to obtain circuit
breakers and the main circuit breaker should not be relied upon
for de-energizing / energizing the building. MDP contains a
variety of breaker which feed downstream panelboards. There
is “SPACE” available for additional breakers (if available) and a
number of “SPARE” circuit breakers.

MDP is capable of providing a maximum of 797kVA (or 8.38VA/
ft2 based on the buildings existing square footage).

/ Any work to the distribution system will require upgrading
/ replacement of the MDP. While electrical equipment can
continue to serve a facility much longer, general accepted
life expectancy of electrical equipment is 30 years.

Portable Emergency Power System

Provisions to connect a portable generator are located on the
building exterior outside the kitchen (see image above). The
generator can power the entire distribution system.

Lighting and Power Panelhoards

Lighting and power panelboards are located throughout the
facility. 120/208V panelboards observed where either full or
nearly full (no room to feed additional circuits), 277/480V
panelboards observed has space to accommodate additional
circuits.

HARRIMAN

A majority of the electrical equipment is located in dedicated
electrical rooms. In areas where a panelboard serving a class-
room, the panelboard is located in an adjacent office that serves
as an office to that classroom.

Nearly all electrical equipment was manufactured by I-T-E and
was built in July of 1987.

All of the electrical equipment has been in service since the
1980’s putting the equipment just beyond the 30 year life
expectancy. Some of the panelboards look dirty but all appears
to be in good condition.

While electrical equipment can continue to serve a facility much
longer, general accepted life expectancy of electrical equipment
is 30 years.

/ Add additional panelboards and / or replace panelboards
with tubs containing larger quantities of circuit breakers to
allow additional circuits as needed.

/ Open and clean all panelboards. Visually check condition
panelboard interiors.

/ Open, clean and test all dry-type transformers.
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Typical 120/208V I-T-E panelboard manufactured
and installed in the 1980’s

TBANEL poat FAOM__ LFB

age Lightle

ing |

Directory card indicating a full panelboard with no
Main Distribution Switchboard - MDP room to add additional circuits
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Interior Lighting

In general, lighting is in fair to good condition. Lighting fixtures
exist using both fluorescent and LED technologies. Lighting
levels throughout the building are adequate.

Gymnasium lighting has been upgraded to LED, fluorescent
remains elsewhere.

/ Lighting fixtures could be replaced with energy efficient
LED fixtures.

/ There are often energy incentives available through the
utility company to assist with the cost of energy efficient
upgrades.

Exterior Lighting
Exterior lighting is mainly wall mounted LED fixtures. Lighting in
the parking areas around the building is minimal.

/ Additional lighting is needed in the parking and drive ar-
eas.

Lighting Controls
Lighting is currently controlled via wall mounted switch for most
interior spaces with time clocks for exterior lighting.

/ The state of New Hampshire currently enforces IECC
2015 (International Energy Conservation Code).

/ The energy code requires automatic “off” of all lighting
not required for safety or security. This can be accom-
plished with occupancy sensors, centrally located light-
ing control relay panels, time clocks and / or distributed
lighting controls.

/ Energy code also requires switching of lighting within
“daylight” areas be controlled separately from lighting
outside these areas.

/ Provide occupancy sensor control with local toggle
switches to comply with state energy code.

HARRIMAN

Emergency Egress Lighting

Emergency Egress lighting is achieved with a self-contained
emergency battery units and battery units with remote heads.
Exit signs are of the self-powered, internally illuminated.

There is no emergency egress lighting outside the building.
NFPA requires emergency lighting to a “public way” outside the
building.

/ Emergency Egress lighting appears to provide proper
lighting levels.

/ Emergency Egress lighting in shop classrooms should be
reviewed further.

/ Provide additional emergency battery units to provide the
code required egress from exterior egress doors.

Classroom Power Outlets

There are wall mounted grounded outlets located throughout
the building; classrooms appear to have an adequate number to
serve each space.

NASHUA MIDDLE SCHOOLS FACILITY ANALYSIS & CONCEPT DESIGN REPORT / 165



EXISTING CONDITIONS/FINDINGS (CONT.)—PMS
SECTION 2: FACILITY ANALYSIS

‘ A
Exterior Building Mounted Wall Pack - LED

/ / S e
Typical Classroom Lighting Typical Remote Battery Unit for Emergency Egress Remote Heads

Gymnasium Lighting Fixture - LED : Typical Exit Sign
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Fire Alarm System

The fire alarm system is a zoned (non-addressable) Simplex
system. Smoke detectors, notification appliances and pull sta-
tions are located throughout the building. Generally, coverage of
notification appliances is adequate. In the event of an alarm, the
system reports directly to Nashua monitoring / dispatch facility
via the city loop system.

There is currently no “Ansul” system for each of the ranges for
the Fire Alarm System and the Fire Alarm System does not shut
off power to the ranges located in the Family and Consumer
Science Classroom.

/ Replace the existing Fire Alarm System with new through-
out with a full voice evacuation system.

/ Recent changes in NFPA requires voice evacuation
throughout educational facilities.

Security Systems ( CCTV, Intrusion Detection and Access
Control)

The school is served by a S2 Security System installed by
Securadyne Systems. The system encompasses video sur-
veillance, access control, panic alarm and intrusion detection.
Surveillance cameras are installed at various locations through-
out the building and mounted to the exterior of the building. The
motion detectors system is IP based with remote monitoring
and control capabilities and an integral Network Video Recorder
(NVR). The system has some expansion capabilities should
additional devices need to be installed.

Based on a recent Physical Security Enhancement Master Plan
report, technology has far advanced since their installation on
the surveillance system. At minimum, recommend replacing
existing and adding new exterior and interior cameras.

/ Based on a recent Physical Security Enhancement Mas-
ter Plan report, technology has far advanced since their
installation on the surveillance system.

/ CCTV cameras should be upgraded and many should be
added to the interior and exterior of the building covering

HARRIMAN

the entire building perimeter and parking, corridors, lob-
bies, cafeteria and gymnasium.

/ Access control is limited and the main administration of-
fice has no direct contact with the main entrance. An Al
Phone allows the administration office to communicate
with someone at the main entrance and allow them to
enter the building.

/ The building has two main entrances:

/ One at administration office.
/ One at the gymnasium.

/ Currently there is no way for anyone to know that the
building perimeter doors are closed and / or locked creat-
ing an insecure building.

Electronic locks should be provided at all main entrances that
are controlled by the main administration office to control
access to the building during the school day.

Door contacts should be provided at all perimeter doors to
ensure visitors are forced to enter the building at the main
entrance so the main administration office can control access
during school hours.

an-ADA Compliant Ntification Appliance
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Fire Alarm System Control Panel

Typical Exterior Camera at Main Entrance
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Intercom/Public Address System
The Intercom/Paging System is an old system that appears to
be original to the building.

/ Consideration should be given to upgrade and completely
replace the existing Public Address System with new. =

Data Infrastructure

Data cabling throughout the building does not meet current
industry standards. Most current installations are provided

with Cat 6A cabling, most recent renovation Harriman had
involvement with was the Sunset Height school in 2015, Sunset
Heights project used Cat 5E.

Public Address System Head End

The quantity of communications drops throughout the building fifi i
are low relative to most Middle schools and quantity of drops
requested at the Sunset Height project.

Communications racks observed are wall mounted, had little to
no space to accommodate additional patch panels or switches
and are not in rooms dedicated to IT.

/ To accommodate future needs floor mounted communi-
cations racks should be provided in rooms dedicated to
IT.

/ Replace and upgrade cabling, jacks, patch panels and
switches to current standards.

/ Provide additional drops as required to accommodate the
requirements of today and the near future.

Typical Communications Rack
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SURVEYS, STUDIES, AND REPORTS

SECTION 2: FACILITY ANALYSIS

ELM STREET MIDDLE SCHOOL
This section contains the following items.
/ AHERA
/ Hazardous Material Report
/ Site Survey
/ Traffic Study
/ Roof Trac Report
/ Floor Cores and Ceiling Panel Evaluation
/ Snow Load Report
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JK)|RPF Environmental

TESTING & CONSULTING SERVICES

Hazardous Materials Inspection & Assessment
Asbestos, Mold, Lead Paint, Radon, PCBs

Air Quality Testing and Investigations
Industrial Hygiene, Safety & Training

August 31, 2017

Christopher Lessard

SAU 42, Nashua School District
Assistant Director for Safety & Security
38 Riverside Drive

Nashua, NH 03062

Re:  3-Year AHERA Reinspection
RPF File No.: 178129

Dear Mr. Lessard,

RPF Environmental, Inc. (RPF) conducted an asbestos reinspection for the Nashua School District
on July 31 and August 1, 2017 with EPA Asbestos Hazard Emergency Response Act (AHERA)
requirement. The reinspection included a visual inspection of the areas known to contain asbestos-
containing building materials (ACBM) and assumed ACBM, as stated in the AHERA inspection
records provided to RPF for review.

In general, the ACBM inspected by RPF during this reinspection was observed to be in good to
fair condition and the school should continue to manage the materials in accordance with the
AHERA Management Plan and updated recommendations enclosed. However, it is important to
note that RPF observed damaged friable ACBM pipe and pipe fitting insulation at the El Street Jr.
High School. The areas with damaged ACBM should be addressed as soon as feasible, and care
must be used to prevent further disturbance and to avoid the creation of dust.

Buildings included in this reinspection included Amherst Street, Dr. Crisp, Bicentennial, Birch
Hill, Broad Street, Charlotte Avenue, Fairgrounds Elementary School, Fairgrounds Middle
School, Ledge Street, Main Dunstable, Mt. Pleasant, New Searles, Sunset Heights and Elm Street
Jr. High.

Records used to conduct the reinspection included the initial AHERA survey listings provided in
the 1988 initial inspection report prepared by Air Quality Consultants, and the 2014 reinspection
report prepared by EndPoint Associates. In addition, several bulk sampling and removal reports
prepared by Desmaris Environmental and RPF since the 2014 report were reviewed.

This reinspection report should be filed with the AHERA plans for each school building, as well
as the central facilities office. Appendix A contains a listing of the ACBM reinspected during this
project and the AHERA assessment and minimum recommended actions for each area of ACBM
in the school. Appendix B includes management plan recommendations and updates to be used in
conjunction with your original management plan for each building.

®RPF Environmental « www.airpf.com
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S.A.U. 42; Nashua School District RPF File No.: 178129
3-Year AHERA Reinspection Page 2

The Asbestos Program Manager (AHERA-designated person) for the school is required, pursuant
to the AHERA Rule, to review this report and the appendices and to then develop a written plan
to implement recommendations for management, abatement or additional testing work, as
applicable.

If you have any questions or comments, or if you would like assistance with the recommendations
provided herein, please do not hesitate to call me.

Sincerely,
RPF ENVIRONMENTAL, INC.

Gt

Kara Forsythe
EH&S Consultant, Inspector

Enclosures:

Appendix A: ACBM Inventory
Appendix B: Management Plan Updates
Appendix C: Example Pictures

Appendix D: Reinspection Accreditation
Appendix E:  Methodology and Limitations

178129 3 Year AHERA 080117 Rpt

®RPF Environmental « www.airpf.com
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APPENDIX A
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CODE DESCRIPTIONS

(Index sheet for use with room by room listings in this appendix)
EPA Assessment Codes:

Damaged or significantly damaged thermal systems insulation asbestos containing material (ACM)
Damaged friable surfacing ACM
Significantly damaged friable surfacing ACM
Damaged or significantly damaged friable miscellaneous ACM
ACBM with the potential for damage
ACBM with the potential for significant damage
Any remaining ACBM or friable suspected ACBM
F. Material is nonfriable and assessments are not required by AHERA.

ZNn AW =

Response Summary Codes: (Summary of minimum recommendations only, please reference text of report and Appendix
for additional recommendations.)

Code  Description

Ju—

Continue to manage this ACBM under the buildings Management Plan, Operations and Maintenance (O&M)
Program and AHERA. Conduct spot maintenance repairs of any minor damage present (nonfriable ACBM) or that
occurs in accordance with AHERA and the School O&M Program. Complete periodic cleaning with HEPA vacuums
and wet wiping in all areas with friable ACBM on a 6 month basis, at a minimum.

2. Conduct repair, surface cleaning, encapsulation or enclosure response actions for this ACBM in accordance with
AHERA. Use care to not create dust in the area and to prevent further disturbance. Continue to manage this ACBM
under the building Management Plan, O&M Program and AHERA (See Summary Code 1). A licensed consultant
design firm must prepare repair specifications (design) prior to obtaining pricing or bids for response actions by
licensed asbestos contractors. Some small-scale maintenance work (<3 linear/square feet) can be completed by the
school’s maintenance staff if they qualify for the licensing exemption and they possess adequate training, current
refresher training, and the necessary personal protective equipment and safety programs in place. It recommended
that pricing for removal also be obtained as an option for consideration. Complete periodic cleaning with HEPA
vacuums and wet wiping in all areas with friable ACBM on a 6 month basis at a minimum.

3. Remove the ACBM and conduct surface decontamination as recommended by accredited/licensed project designer
in accordance with AHERA. Use care to not create dust in the area and to prevent further disturbance. Continue to
manage any remaining ACBM under the building Management Plan, O&M Program and AHERA (See Summary
Code 1). All assumed ACBM should be properly tested by a licensed inspection prior to abatement work or as soon
as feasible, and the AHERA records updated accordingly. A licensed consultant design firm must prepare repair
specifications (design) prior to obtaining pricing or bids for response actions by licensed asbestos contractors. All
abatement activities must be conducted by properly accredited and licensed personnel/companies.

4. Complete verification of AHERA Inspection documentation. A Licensed inspector must assume materials are
ACBM or properly test additional suspect ACBM. Exterior materials, except under certain circumstances, are not
covered under AHERA but still must be inspected and handled as ACBM in accordance with other State, local, and
federal regulations. Licensed inspector and management planner must update ACBM listings and Management Plans
as needed. Obtain architectural statements for new construction/renovation areas in accordance with AHERA.
Confirm that proper numbers of samples have been collected.

5. Accessible ACBM Removed. Removed material may be deleted from the ACBM listings. Abatement records should
be reviewed to verify that all required records are on file at the school. RPF did not audit records for completeness or
accuracy.

6. Material could not be located and may have been removed or enclosed, or it was not possible to confirm if the
materials observed were in fact newer replacement materials. Verify abatement records and, if all records are obtained

and complete, update the ACBM listings to reflect the abatement work. If an MNO listing is due to an inaccessible
area or locked room, such areas should be inspected when feasible.

®RPF Environmental « www.airpf.com
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AHERA Management Plan — 2017 Update Recommendations

The following comments and recommendations should be reviewed in conjunction with
the findings and discussions contained in the text of the report, attachments, the school’s
1989 initial AHERA Report and Management Plan, and the federal standard 40 CFR Part
763. In particular, the existing Operations and Maintenance program should be
referenced for additional work methods, minimum requirements and procedures, and
safety and health.

Documentation review during the reinspection consisted of only those specific documents
which list ACBM and were provided by the school for RPF to review. A full review or
audit of the AHERA Plans for each building (including abatement records), other record-
keeping requirements, or AHERA implementation records was not completed as part of
this service. Except as otherwise noted, the reinspection work only included ACBM’s
identified in the inspection report provided to RPF by the school. During the reinspection
and initial inspections, abatement documentation and other record-keeping items were
not completely reviewed or audited for accuracy and completeness. This type of review
was beyond the scope of services for the project.

A full inspection (for confirmation of previous inspection results) was also not completed
during this project. In the event that other readily accessible suspect materials were
observed by the inspector during the course of the reinspection (materials that may have
been missed during the initial inspection or may require confirmation testing), the
inspector provided preliminary notation on the reinspection reports to make the school
aware that additional inspection or review may be required. Based on the RPF
preliminary review of the records provided to RPF, it is RPF’s opinion that the AHERA
Plans may not address all of the possible ACBM present. However, in accordance with
AHERA reinspection requirements, the inspector did not conduct full initial inspection
during the course of the reinspection work.

Asbestos Program Manager

The school must maintain a current true and correct statement, signed by the individual
designated by the school (the Asbestos Program Manager) that certifies that the general,
local education agency responsibilities, as stipulated by the AHERA regulation, have
been met or will be met. It is important to update this as personnel changes occur and
that a copy is maintained with the current Management Plan documentation. The
Asbestos Program Manager must be sure to receive and maintain adequate training and to
obtain and file all necessary recordkeeping requirements pursuant to AHERA and the
Management Plan, including but not limited to: training, reinspections, surveillance,
O&M activity, abatement design and final reports, annual notifications, and other related
asbestos management information and documentation.

Resources

Below is an estimated cost for various training and requirements of the AHERA
management plan with reasonable cost assumptions over the next three years:

®RPF Environmental - www.airpf.com
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Task/Description Estimated Costs
Annual 2-hour Awareness Training $700

O&M Initial Training - up to 5 $1,600

O&M Refresher Training $750

6-month Periodic Surveillance (if outsourced and not | $1,500
performed by the trained in-house staff)

3-year AHERA Reinspection 2020 $3,500
Additional Inspection, Lab Work, Updates $1,200

In addition, it is anticipated that some of the repair and cleaning work (small-scale and of
short duration) that is recommended will be completed by in-house O&M level trained
facilities staff, in accordance with the school’s existing O&M Program and AHERA
requirements. As such, the incremental increase in cost will likely be approximately
$1,500 for various materials and disposal.

3-Year Reinspection

The school must continue to have a reinspection completed by a licensed inspector and
management planner at least once during every three-year period from the inception of
the Management Plan.

6-Month Surveillance

The school must continue to have periodic surveillance of all ACBM at least every 6-
months, by either an adequately trained O&M level staff member or an outside licensed
inspector.

Maintenance and Custodial Staff Training

The school shall ensure that all custodial and maintenance employees are properly trained
in accordance with AHERA and other applicable rules and regulations

2 Hour Awareness: All janitorial, custodial and maintenance staff shall have a
minimum of 2-hour asbestos awareness training upon hiring and each year

O&M Level Training: Maintenance staff who may come in contact or who may
disturb asbestos shall have a minimum of 16-hours of training upon hire and

annual refresher training per State and EPA/OSHA requirements.

O&M Level Activity

The school must continue to ensure that all appropriate procedures are taken to protect
building occupants for any O&M activity undertaken, including but not limited to:

e Restrict entry into the area by persons other than those necessary to perform the
maintenance project, either by physically isolating the area or by scheduling.

®RPF Environmental - www.airpf.com
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e Post signs to prevent entry by unauthorized persons.

e Shut off or temporarily modify the air-handling system and restrict other sources
of air movement.

e Use work practices or other controls, such as wet methods, protective clothing,
HEPA-vacuums, mini-enclosures, and glove bags, as necessary to inhibit the
spread of any released fibers.

e Clean all fixtures or other components in the immediate work area.

e Place the asbestos debris and other cleaning materials in a sealed, leak-tight
container for proper disposal at a permitted site.

O&M activity is typically limited to small-scale, short duration work where the primary
intent is building maintenance, repair, or renovation where the removal of ACBM is not
the primary goal of the job; and, the amount of ACBM to be disturbed or repaired is less
than 3 linear or 3 square feet. Larger projects or activity cannot be broken up or
scheduled in groups to minimize the quantity of ACBM for the purposes of classifying
work as small-scale, short duration O&M activity.

Worker Protection

The school must comply with either the OSHA Asbestos Construction Standard at 29
CFR 1926.1101 (or for public employees the Asbestos Worker Protection Rule at 40 CFR
763.120) including proper training, personal protective equipment, respiratory protection
programs, medical surveillance, proper equipment and engineering controls, and other
relevant work and safety requirements.

General O&M Cleaning

Cleaning should be completed through each entire room marked (or as otherwise
indicated on the attached room-by-room inventory) as having damaged ACBM or friable
ACBM present, as stated in AHERA, on a semi-annual basis.

(i) HEPA-vacuum or steam-clean all carpets.

(i) HEPA-vacuum or wet-clean all other floors and all other horizontal surfaces.

(iii) Dispose of all debris, filters, mop heads, and cloths in sealed, leak-tight containers

Fiber Release Episodes

In the event of the falling or dislodging of small amounts, less than 3 square or 3 linear
feet of ACBM, ensure the following is completed by O&M level trained, qualified staff:

®RPF Environmental - www.airpf.com
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Immediately restrict access and thoroughly saturate the debris using wet methods.
Clean the area using appropriate O&M level methods.

Place the asbestos debris in a sealed, leak-tight container for proper disposal
Repair the area of damaged ACBM as applicable according to the AHERA rule.

In the event of the falling or dislodging of more than 3 square or 3 linear feet of ACBM:

o Immediately restrict entry to the area and post signs to prevent entry into the area
by persons other than those necessary to perform the response action.

o Shut off or temporarily modify the air-handling system to prevent the distribution
of fibers to other areas in the building.

e Contact the school’s outside consultant for assistance with testing and design of
the appropriate response action. Use the design plan to obtain pricing from
qualified abatement contractors to complete the response action.

Other Specific ACBM Updates

Flooring

The floor tile/flooring mastic is present at most of the school and is nonfriable
ACBM with the potential for damage. No immediate response action is required,
as these materials can safely be managed in place. The materials were in good
condition with some minor wear and tear observed. Care should be used not to
disturb the underlying flooring (i.e. drilling or cutting holes for
electrical/plumbing work). Regarding the flooring that is not covered with
carpeting and/or newer 12” floor tile, care should be taken to avoid activities
which will abrade the surface of the floor tile. Buffing, stripping, and other
flooring maintenance activity should be completed in accordance with the most
current guidelines for ACBM flooring. High speed buffing or use of abrasive
pads must not be conducted on the ACBM floors. (References the Draft EPA
Region I Guidance Document enclosed herein.)

The flooring ACBM must be managed properly in accordance with AHERA and
this management plan until they are completely removed.

It should be noted that a recent EPA advisory statement recommends that flooring
which was previously tested as asbestos-free be confirmed using electron
microscopy prior to any removal or other activities that may results in the
disturbance of the flooring.

Pipe and Pipe Fitting Insulation

The insulation was observed the Elm St Jr. High School. Remaining School’s
materials may be concealed within the wall and ceiling spaces; however, it was
not accessible. Much of the materials in the Elm St. Jr. High was observed to be

®RPF Environmental - www.airpf.com
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damaged without protective wrap present, and is classified as damaged or
significantly damaged ACBM. Repairs/removal is required by licensed and
trained personnel. Special care should be used when accessing areas to avoid
accidental disturbance to the ACBM insulation or any possible debris and
contaminated dust. It is also likely that additional material is present in locations
not accessed for the reinspection work or in concealed locations. Initial and
periodic cleaning of the adjacent surfaces should be performed on an annual basis
at a minimum, using wet-wiping and HEPA vacuuming.

Transite Window Panels

No immediate response action is required. The ACBM is nonfriable with the
potential for damage. The ACBM must be managed properly in accordance with
AHERA and this management plan until they are completely removed. In the
event that any renovation work or other construction, repairs or maintenance is to
be completed, then the APM must review the work to determine that the ACBM
will not be impacted either directly or indirectly by the work. If there exists a
potential that the ACBM may be disturbed, then an accredited project
designer/management planner should review the project and prepare abatement
specification as required.

Assumed ACBM

Assumed ACBM that does not require any immediate response actions includes
the following materials:

Sink basin undercoat

Building seam caulk throughout the buildings

Ceramic tile mastic and grout (2 types) in bathrooms and kitchens
Gypsum Board with Joint Compound various locations

Glue Daubs

Interior Door Caulk

Covebase, stair treads and adhesive throughout the building
Various exterior materials.

The gypsum board with joint compound throughout the buildings also requires
initial testing and is assumed ACBM. Care should be used not to disturb the
materials during the interim including notification and facilities staff, faculty and
others that may disturb the gypsum or joint compound materials.

The non-friable assumed ACBM listed above are classified under AHERA as
ACBM with the potential for damage. However, it should be noted that
nonfriable ACBM and nonfriable assumed ACBM can be rendered friable when,
for example, they are subjected to certain forces such as cutting, grinding, sawing,
sanding, drilling, high-speed buffing, and other abrasive forces. This is
particularly true during demolition or removal of nonfriable ACBM.

®RPF Environmental - www.airpf.com
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Under normal building conditions, the assumed nonfriable ACBM does not pose
an immediate hazard. The materials are in good to fair condition in general, with
some minor wear and tear. Care should be taken to ensure that the chalkboards
are not broken or chipped. The exterior roofing, caulking, and glazing materials
should not be subjected to grinding, cutting, abrasion, or other forces which
would result in the production of dust.

The assumed nonfriable ACBM must be managed properly in accordance with
AHERA and this management plan until they are completely removed. In the
event that any renovation work or other construction, repairs or maintenance is to
be completed, then the APM must review the work to determine that the ACBM
will not be impacted, either directly or indirectly. If there exists a possibility that
the ACBM may be disturbed, then an accredited project designer/management
planner should review the project and prepare abatement specification as required.

Testing of the interior, accessible assumed ACBM should be completed as soon
as feasible by a licensed inspector and the management plan be updated

accordingly by a licensed management planner.

Exterior Suspected ACBM

Exterior ACBM (in many cases) is not directly regulated by AHERA but are
regulated by other state and federal regulations. Prior to any disturbance,
renovation, or demolition, a licensed inspector must inspect for and sample any
suspect exterior ACBM to be impacted or disturbed. If ACBM is found, a
licensed project designer should prepare abatement plans as needed to facilitate
work.

Warning Labels

The schools must ensure warning labels are and continue to be immediately adjacent to
any friable and nonfriable ACBM, suspected ACBM, and assumed to be ACM located in
routine maintenance areas (such as boiler rooms, mechanical space and maintenance
areas) at each school building. The warning label must read (in print which is readily
visible because of large size or bright color) as follows: CAUTION: ASBESTOS.
HAZARDOUS. DO NOT DISTURB WITHOUT PROPER TRAINING AND
EQUIPMENT.

Asbestos Abatement Activity

Asbestos response actions, as defined by AHERA, must be detailed in a specification
(project design) prepared by a licensed asbestos abatement project designer in accordance
with AHERA and State regulations. Licensed personnel/contractors must carry out the
response actions. Abatement activity itself is beyond the scope of the management
plan/O&M program.

®RPF Environmental - www.airpf.com
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New Construction, Additions and Renovated Space

For any new buildings or renovated space, obtain architectural/engineering (A/E)
statements for new construction/renovation areas in accordance with AHERA, certifying
that no asbestos was specified or used. In lieu of A/E statements, all newly installed
buildings materials must be tested pursuant to the AHERA inspection requirements.

Prior to any renovation or demolition activity, additional inspection and testing by a
licensed inspector is required to satisfy current state, EPA and OSHA requirements that
may exceed the inspection requirements under AHERA and the existing inspection
documentation for the school buildings.

In the event that any renovation work or other construction, repairs or maintenance is to
be completed, then the APM must review the work to determine that the ACBM will not
be impacted, either directly or indirectly. If there exists a potential that the ACBM may
be disturbed, then an accredited project designer/management planner should review the
project and prepare abatement specification as required. Only properly accredited and
licensed personnel should complete the work.

Conflict of Interest

Pursuant to the EPA AHERA requirements and industry standards, abatement contractors
should be engaged for inspection, testing, lab work, design or oversight, and clearance
testing services. These services must be performed by qualified, certified firms
completely independent of any abatement contractors used to complete work for the
school.

*Note: Also reference the 2017 Reinspection Report for additional comments and recommendations.

®RPF Environmental - www.airpf.com
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RPF Associates, Inc.
1-888-SAFE AIR

OSHA ASBESTOS FLOORING MAINTENANCE SECTION

1926.1161(1)(3) Care of asbestos-containing flooring material.

1926.1181()(3)()

All vinyl and asphalt flooring material shall be maintained in accordance with this paragraph
unless the building/facility owner demonstrates, pursuant to paragraph (g)(8)(G)(I) of this section
that the flooring does not contain asbestos.

1926.1161(1)(3)(ii)

Sanding of flooring material i3 prehibited.

1926.1101(1)(3)(ii)

Stripping of finishes shall be conducted using low abrasion pads at speeds lower than 300 rpm
and wet methods,

1926.1101(I)(3)(iv)

Burnishing or dry buffing may be performed onty on flooring which has sufficient finish so that
the pad cannot contact the flooring material.

+1926.1101()(4)
1926.1101()(4)

Waste and debris and accompanying dust in an area containing accessible thermal system
insulation or surfacing ACM/PACM or visibly deteriorated ACM:

1926.1101(1)(4)(1)
shall not be dusted or swept dry, or vacuumed without using a HEPA filter;
1926.1101(0)(4) (i)

shall be promptly cieaned up and disposed of in leak tight containers.
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OSHA Standards Interpretation

and Compliance Letters

11/05/1999 - Questions regarding the
cleaning of asbestos-containing floor tile.

QSHA Standard Interpretation and Compliance Letters - Table of €
Contents

Interpretation :Record Type -

(1)(3)1926.1101;(k)(7)1910.1001 :Standard Number «

Questions regarding the cleaning of ashestos-containing :Subject »
~ .floor tile

11/05/1999 :Information Date

November 5, 1999

William A. Onderick, President
RFM Inc.

1008 Dogwood Lane

West Chester, Pennsylvania 19382

Dear Mr, Onderick:

Thank you for your July 27 letter regarding the cleaning of asbestos-
containing floor tile. You wish clarification of the provisions in the
Occupational Safety and Health Administration (OSHA) asbestos
standards which regulate this activity. Your questions and our answers
are provided below.

:Question 1
Are we correct that asbestos floor tile eleaning activities (normal
maintenance such as stripping and buffing operations) are covered
under both the Asbestos General Industry Standard (§1910.1001)
and the Asbestos Construction Standard (§1926.1101)7?

Answer

http://www.osha-sle.gov/OshDoc/Interp_data/I19991105.html 12721700
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control methods for only Class I or II asbestos work. The fact that
the asbestos PELs are not exceeded when the fioor stripping uses
low abrasion pads at speeds greater than 300 revolutions per
minute (rpm) is not a sufficient condition to warrant the receipt of
a variance permitting such use. In order to receive a variance, the
employer must have implemented some means of maintaining
asbestos aerosol levels in the employees’ breathing zones at levels
equal to or less than the levels occurring at speeds lower than 300
pm.

:Question 4

While the Construction Standard discusses submitting alternative
work procedures, the General Industry Standard does not. How
does one handle an alternative work procedure regarding the
General Industry Standard?

tAnswer

As we noted in our reply to your third question, the Construction
Asbestos Standard makes allowances for alternative control
methods for only Class I or II asbestos work. Therefore, whether
the stripping or buffing of asbestos-containing flooring material is
covered by the Construction Asbestos Standard or the General
Industry Asbestos Standard, the employer who wishes to use
alternative stripping or buffing procedures must seek a permanent
variance,

Thank you for your interest in occupational safety and health. We hope
you find this information helpful. Please be aware that OSHA’s
enforcement guidance is subject to periodic review and clarification,
amplification, or correction. Such guidance could also be affected by
subsequent rulemaking. In the future, should you wish to verify that the
guidance provided herein remains current, you may consult OSHA’s
website at http://www.osha.gov. If you have any further questions,
please feel free to contact OSHA's Office of Health Compliance Assistance
at (202) 693-2190.

Sincerely,

Richard E. Fairfax, Director
Directorate of Compliance Programs

QSHA Standard Interpretation and Compliance Letters - Tahle of 4
Contents

hitp:/rwww.osha-slc.gov/OshDoc/Interp_data/119991105 . html 12/21/00
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L5, Segmimpmat of Labor

Oocupaional Safely and Health Adrunistratioy

{‘! ext Only
- Standard Interpretations

02/09/2000 ~ Use of electric floor buffer with rotating
blade attachment to remove asbestos-containing mastic.

ggg Standard Interpretations - Table of Contents

e Standard Number: 1926.1101(g}{8); 1926.1101(b)

OSHA requiremants are set by statute, standards and regulations. Our
interpretation letters explain these requirements and how they apply to
particular circumstances, but they cannot create additional employer
obligations. This letter constitutes OSHA's interpretation of the requirements
discussed. Note that cur enforcement guidance may be affected by changes
to OSHA rules. Also, from time to time we update our guidance in response
to new information. To keep apprised of such developments, you can consult |
OSHA's website at hitp:/ /www.osha.gov. 1

— ki

February 9, 2000

Ms. Paula K. Smith

Attorney for Utah OSHA

State of Utah

Labor Commission

Office of General Counsel

160 East 300 South, 3rd Floor
P.O. Box 146600

Salt Lake City, Utah 84114-6600

Dear Ms, Smith:

Thank you for your December 14, 1999 letter to the Occupational Safety and Health
Administration's (OSHA's) Directorate of Compliance Programs (DCP). We are providing
you with interpretations of the Construction Asbestos Standard, 29 CFR 1926.1101,
based on the specific situation you describe pertaining to floor tile and associated mastic
removal.

Scenario: You describe an empioyer in Utah who was using an electric floor buffer with a
rotating blade attachment to remove asbestos-containing mastic without first erecting a
negative pressure enciosure (NPE) in which to perform the work. The employer in this
scenario had wetted the floor, Utah OSHA (UOSH) believes the floor buffer was a

http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=INTERPRETATIONS&p_i... 6/28/2002

HARRIMAN NASHUA MIDDLE SCHOOLS FACILITY ANALYSIS & CONCEPT DESIGN REPORT / 205



SECTION 2: FACILITY ANALYSIS

SEPA

tnited States
Environmental Protection
Agency

‘National Risk Management

Research l.aboratory
Cincinnati, OH 45268

Research and Development

EPA/600/SR-85/121 August 1995

Project Summary

Airborne Asbestos |
Concentrations During Buifing,
Burnishing, and Stripping of
Resilient Floor Tile

John R, Kominsky, Ronald W. Freyberg, and James M. Bolano

This study was conducted to evaiu-
ate airborne asbestos concentrations
during low-speed spray-buffing, ulira

high~speed burnishing, and wet-strip-

ping of asbestos-containing resilient
floor tile under pre-exisiing and pre-
pared levels of floor care maintenance.
Alrborne asbestos concenirations were
measured before and during each fioor-
care procedure to determine the mag-
nitude of the increase in airborne
asbestos ievels during each procedure.
Airborne total fiber concentrations were
also measured for comparison with the
Occupational Safety and Heailth Admin-
istration (OSHA) Permissibie Exposure
Limit (PEL) of 0.1 fiem®, &-hr. time-
weighted average (TWA). Low-spesd
spray-buffing and wet-siripping weare
evaluated on pre-existing fioor condi-
tions and three ievels of prepared ficor-
care conditions (poor, medium, and
good). Wira high-spesd burhishing and
wet-siripping were evaluated on two
ievels of prepared floor-care conditions
{poor and good). Ali of the computed
8-hr. TWA personal sampie resuits were
below the OSHA PEL. It is noted that
the fioor tile in this study was of iow
ashestes content and in good condi-
iion, hence it is conceivabie that floor
file with higher percentages of ashes-
tos could result in higher jevels of aig-
borme asbestos during routine fioor
care maintenance activities. TEM analy-
sis showed higher exposures to fibers
predominantly iess than 5 pm in length,
whereas these shorter fibers were not
counted by PCM.
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This study shows that low-speed
spray-buffing, ultra high-speed burnish-
ing, and wet-stripping of ashesios-con-
taining resiiient fioor tile can be sources
of aitberne asbestos in building air.
The resuits suggest that multiple iay-
ers of sealant applied to the floor prior
to the application of the fioor finish
can reduce the reiease of asbestos fi-

“bers during polish removal. The results

of this study further support the U.S.
EPA Recommended interim Guidance
for Maintenance of Asbestos-Contain-
ing Floor Caverings.

This Project Summary was deveioped
by EPA’s National Risk Management
Research Laboratory, Cincinnati, OH,
to announce ksy findings of the re-
search project that is fully documented
in a separate report of the same title
(see Project Report ordering informa-
tion at back).

Introduction

Three principal types of preventive main-
tenance are rouinely performed on resil-
ient floor tile: spray-buffing, ultra
high-speed bumishing, and wet-stripping
foliowed by refinishing. Spray-buffing is
the restorative maintenance of a previ-
ously polished floor by use of a fioor-
polishing -machine (operafing at 175 to
1000 rpm) immediately after the surface
has been mist-sprayed with a restorative
product whereby the fioor is buffed to dry-
ness. Ultra high-speed bumishing is the
buffing of a previously polished floor by
using & floor polishing machine (operating
at greatet than 1500 rpm) without using a
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restorative spray product. Wet-stripping is
the removal of the finish from the fioor
using a chemical floor-polish stripper and
2 175 rpm floor machine equipped with an
appropriate strip pad. This current study
was conducted to evaluate airbome as-
bestos coneentrations during low-speed
spray-buffing, ultra high-speed burnishing,
and wat-stripping of asbestos-containing
resifient floor tile under pre-existing and
prepared levels of fioor care maintenance.

Objectives

The objectives of the study were as

follows:

* To deiermine the airborne asbestos
concentrations during low-speed
spray-buffing of asbestos-containing
resilient floor tile in pre-existing floor
condition.

= To determine airbomne asbestos con-
centralions during polish removal from
asbestos-coniaining resifient floor tile
in pre-existing floor condition.

= To determine and compare the air-
berne asbestos concentrations dur-
ing low-speed spray-buffing of
asbestos-containing resilient ficor tile
in poor, medium, and good floor con-
-ditions.

* To determine and compare aithorne
asbestos concentrations during pol-
ish removal after low-speed spray-
buffing of asbestos-containing resilient
ftoor tile in medium and good condi-
fions using a manual floor machine.

¢ To determine and compare the air-
bome asbestos concentrations dur-
ing uitra high-speed burnishing of
asbestos-containing resilient fioor tile
in poor and good floor conditions.

* To determine and compare the air-
bome asbestos concenirations dur-
ing polish removal after ulira
high-speed burishing - of asbestos-
containing resifient floor tile in poor
and good floor conditions using an
autornated floor machine.

» To determine whether personai
breathing zone concentrations during
low-speed spray-buffing of floors in
pre-existing, poor, medium, and good
canditions exceed the OSHA Permis-
sible Exposure Limit (PEL) of 0.1 ¢
em?, 8-hr. Time-Weighted Average
{TWA).

* To determine whether personal
breathing zone concentrations during
ultra. high-speed burnishing of fioors
in poor and good conditions exceed
the OBSHA PEL of 0.1 flom®, 8-hr.
TWA.

= To determine whether personal
breathing zone concentrations during
polish removal after low-speed spray-
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buffing of floors in pre-existing, poor,
medium, and good condition exceed
the OSHA PEL of 0.1 flem®, 8-hr.
TWA.

* To determine whether personal
breathing zone concentrations during
peiish removal after ultra high-speed
bumishing of floors in poor and good
conditions excesd the OSHA PEL of
0.1 flem?, 8-hr. TWA,

Site Description

This study was conducted in an unoc-
cupied building located at the decommis-
sioned Chanute Air Force Base (AFB) in

Rantoul, IL. The study was conducted in & -

room which contained approximately 8600
ft? of open floor space tiled with 9-inch by
8-in. resilient floor tile containing approxi-
mately 5% chrysotits asbestos. Represen-
tatives of the Chemical Specialties
Manufacturers Association (C8MA) and &
floor products manutacturer visually in-
spected the physical condition of the ficor.
Their inspection focused on the svenness
of the floor plane and the physical condi-
tion of the tile. They concluded that the
floor was acceptable for the proposed
study.

Cenfiguration for Low-speed

Spray-buffing and Wet-

stripping Experiments
Approximately 8500 f® of floor space

" was isolated as the experimental test area.

A containment shell was constructed from
2-in. by 4-in. and 2-in. by 6-in. lumber to
provide five equally-dimensioned test
rooms, sach with approximaiely 1300 fi2
of floor space and 7-ft ceiling height. The
containment shell was then surfaced with
6-mil polysthylene sheeting to provide air-
tight walls and ceflings for the five test
roomg. The ceiling for sach test room
consisted of a single layer of polyethylene
sheeting. The walls of sach ifest room
were surfaced with seven layers of poly-
ethylere sheeting. Four high-efficiency
particulate air (HEPA) filtration units were
placed in the haliway cutside of the five
test rooms to ventilate the test rooms and
reduce the airborne asbestos concentra-
fions to background levels after each ex-
periment.

Configuration for Ulira High-
Speed Burnishing and Wet-
Stripping Experiments

Upon complstion of the low-speed
spray-bufiing and wet-stripping experi-
ments, the fest area was reconfigured. to
accommodate the ultra high-speed bur-
nishing and wet-stripping experiments. The
test area was reconfigured io provide a
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single test room of approximately 8500 f2
of floor space and 7-f. ceiling height. The
ceiling for the test room consisted of a
single layer of polyethylene sheeting. The
walls were surfaced with sight layers of
poiyethylene sheeting. Three HEPA filtra-
tion units were placed in the haliway out-
side of the test room to ventilate the test
room and reduce the airbome asbestos
concentrations to background levels after
each experiment. The units were oper-
ated during the preparation phase of each
experiment but not during the actual bur-
nishing or wat-stripping experiments.” Afl
three HEPA units discharged the air out-
doors via 12-in. diameter flexible ducting.
Fresh air Into the test room was obtained
directly from outdoors through windows.

Experimental Design

Low-Speed Spray-Buffing and
Wet-Stripping

Pre-existing Conditions
Low-speed spray-buffing was first evalu-
ated on the pre-existing fioor-care condi-

‘tion. Pre-existing condition was the

condition of the floor as it existed in the
room prior to evaluating the prepared floor-
care conditions. Pre-existing floor condi-
fions consisted of an undetermined number
of coats of a Carnauba-type, buffable pol-
ish on the floor tile, Low-speed spray-
buffing of the pre-existing floor-care
condition was evaluated five fimes, once
in each of the five test rooms. Wet-strip-
ping (including polish and sealant removal)
was also evaluated on the pre-existing
floor-care conditon. Wet-stripping of the
pre-existing floor-care condilion was evalu-
ated five times, once in each of the five
test rooms.

Prepared Floor Care Conditions
Low-speed spray-buffing was evaluated
on three jevels of prepared floor-care con-
ditions: 1) poor flcor-care condition, 2)
medium floor-care condition, and 3) good
floor-care condition. Paoor floor-care con-
dition was defined as a floor with one coat
of sealant and one coat of polish. Medium
ficor-care condition was defined as a fioor
with one coat of sealant and two coats of
polish. Good floor-care condition was de-
fined as a floor with two coats of sealant
and three coats of polish. Fioor-care con-
ditions were defined in consultation with
the CSMA and other representatives of
fioor-care products manufacturers. Each
floor-care condition was evaluated five
times, once in each of the five test rooms,
to yield a total of 15 experiments.
Wet-stripping after low-spead spray-buff-
ing was evaluated on two jevels of floor-
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dure had a statistically significant effect
on airborne asbestos concentrations mea-
sured during the procedure (p=0.0128).
Specifically, larger increases in airborne
asbestos concentrations were cobserved
during wet-stripping than during spray-buft:
ing. The estimated airborne ashestos con-
centrations during spray-butfing and
wet-stripping as a proportion of the re-
spective baseline concentrations were cal-
culated along with the corresponding 85%
confidence interval. The average aitborne
ashestos concentration measurad during
low-speed spray-buffing was approximately
11 times greater than the average baseline
concentration. The 95% confidence inter-
val for this proportion is (2.8, 47). The
lower 95% confidence limit is greater than
1, which indicates this is a statistically
significant increase, The average airborne
asbesios concentration measured during
wet-stipping was approximately 186 times
greater than baseline concentrations. The
95% confidence -interval for this propor-
tion is (44, 788). The lower 95% gonfi-
dence limit is grealer than 1, which
indicates this is a statistically significant
increase.

PCM Conceniralions

Two: personal breathing zone samples
were collected during each experiment and
analyzed by PCM. None of the individual

PCM concentrations exceeded the OSHA -

10

PEL of 0.1 ffem® The highest individuat
PCM concentration (0.023 flem?®) was mea-
sured during wel-stripping. The 8-hr TWA
concentrations associated with the mea-
sured ievels were calculated by assuming
zero exposure beyond that which was
measured during the experiment. The 8-
hr TWA concentrations ranged from 0.001
to 0.003 fem® during low-speed spray-
buffing and from 0.0003 f 0.003 flom?®
during wet-stripping of floors in pre-exist-
ing condition. None of the &hr TWA con-
centrations exceeded the OSHA PEL of
0.1 flem®.

Although the results of the personal
breathing zone samples analyzed by PCM
were all below the OSHA PEL, consider-
ahly higher exposures were shown by the
personal breathing zone samples analyzed
by TEM. Two primary reasons explain why
the TEM concentrations were consider-
ably higher than the PCM concentraiions.
First, PCM cannot detect fibers thinner
than 0.25 pm in width. Second, the PCM
method used in this study {i.e., NIOSH
7400} dees not count fibers shorter than &
um in length. Over 99% of the asbestos

structures measured during low-speed

spray-buffing and wet-stripping of ficors in
pre-existing condition were shorter than 5
pm in length and would therefore not be

- counted by the PCM method.

Caution should be exercised in extrapo-
lating the PCM measurements collected

during this siudy to conditions at other
sites. These file were of low asbésios
content and in good condition, and no
other asbestos exposure activity was-as-
sumed. :

Prepared Floor Conditions

TEM Concentrations

Figure 1 illustrates the overall average
(geometric mean) concentrations mea-
sured before and during low-speed spray-

" buffing and wet-stripping on floors in

prepared floor condifions, Although the
mean relative increase in aitbome asbes-
tos concentrations during low-speed spray-
buffing tended to decrease as the fioar
care condition improved (i.e., poor condi-
tion resulted in a larger relative increase
than medium, and medium condition
showed a larger relative increase than
good), the differences betwsen the three
levels of floor care were not statistically
significant (p=0.1149). Overall, the aver-
age airborne asbestos concentration dur-
ing low-speed spray-buffing was
approximately 2.6 fimes higher than the
average baseiine conceniration. This in-
crease was statistically significant
(p=0.0017). A 95% confidence interval for
the mean airbome asbestos concentra-
tion during spray-buffing as a proportion
of the baseline concentration showed that
the overall mean airborne asbestes con-
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Baseline B During

154
e

Low-Speed Spray-Buffing

©
o
et

doerage Airborme dsbestos Concantration, s an ¥

0.001

Poor

Me dium

Good
Prepared Floor Care Condition

Me dium

Good

Figure 1. Avsrage airborne ashestos concentrations during low-speed spraying of floors in prepared condiions.
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Sample Period
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Figure 2. Average aiborne asbesios concenirations me.

conditions.

TWA concentrations.measured during wet-
stripping (after ultra high-speed bumigh-
ing) exceeded the OSHA PEL of 0.1 fom?
for total fibers, all of the 8-hr TWA con-
centrations measured during ultra high-
speed burnishing exceeded the OSHA
PEL. These exceedances, however, were
due to the excess nonashestos-coniain-
ing particulate generated during the bur

nishing process and not to elevated -

airborne asbestos particles.

Conclusions
The following are the principal conciu-
sions reached during this study:

1) Larger increases in airborne ashes-
tos concentrations were observed dur-
ing wet-stripping than during
low-speed spray-buifing of fisors in
pre-existing conditian. The average
airborne asbestos concentration mea-
sured during low-speed spray-bufiing
-was approximately 11 times greater
than the average baseline concentra-
tion. The average airborme asbestos
cencentration measured during wet-
stripping was approximately 186 times
greater than the respective average

HARRIMAN

3)

Good
Frepared Floor Care Condition

asured before and during ultra high-speed burnishing and wet-stripping of floars in prepared

bassline concentration, In both cases,
the increases in aitbome asbestos
concentrations were statistically sig-
nHficant.

The average airborne asbestos con-
centration measured during low-speed
spray-buffing of ficors in the three
levels of prepared ficor-care condi-
tions {poor, medium, and good) was
approximately 2.6 times higher than
the average baseline concentration.
This increase was statistically signifi-
cant.

The fevel of prepared fioor care did
not significantly affect the airbome
asbestos concenirations measured
duting low-speed spray-buffing. Al-
though the average increase in- air-
bormne asbestos concentrations tended
to decrease as the level of floor care
improved, the differences due io the
three levels of floor care were not
siatistically significant.

Wet-stripping of fioors in medium and
good condition (after low-speed spray-
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buffing) resulted in statistically signifi-
cant increases in airbome asbesios
concentrations. The average airbome
asbestos concentration measured dur-
ing wet-stripping of floors in medium
condition was approximately 108 fimes
higher than the average bassiine con-
centration, whereas the average air-
borne ashestos concentration
measured during wet-stripping of
floors in good condition was approxi-
mately 8.0 times higher than the av-
erage baseline concentration, The
increase was staiistically significant
for both floor-care conditions.

A second layer of sealant appears to
significantly decrease airborme asbes-
tos levels during wet-stripping (after
low-speed spray buffing). Larger in-
creases in airborne asbesios concen-
trations were observed during
wet-stripping of floors in medium con-
difion than on floors in good condi-
tion. The average increase (relative
to baseiine measurements) in airbormne
ashestos concentration during wet-
stripping of floors in medium condi-
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John R. Kominsky, Ronald W. Freyberg, and James M. Boiano are with
Environmentai Quality Management, Inc., Ginginnati, OH 45240

Alva Edwards is the Technical Project Officer (see below) and

Thomas Sharp is the EPA Project Officer :

The complete report, entitled "Airborne Asbestos Concentrations During
Butfing, Burnishing, and Stripping of Resilient Floor Tite,” (Order No.
PB05-280212; Cost: §27.00, subject to change} will be available only
from:

Nationat Technical Information Service
5285 Pori Royal Road
Springfield, VA 22161
Telaphone: 708-487-4650

The EPA Technical Project Officer can be contacted at:
National Risk Management Research Laboratory
U.8, Environmental Proiection Agency
Cincinnati, OH 45268

United States : BULK RATE
Environmental Protsction Agency POSTAGE;% EEES PAID
Technology Transfer and Supporn Division {CERY) PERMIT No. G-35
Cincinnati, OH 45268 :

Official Business
Penally for Private Use
$300

EPA/GO0/SR-85/121
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machine speeds and the release of asbestos particles from asbestos containin
" floor coveringe. ~ The higher the machine speed the greater the probability o
agbestos fibar relezse.

5. Wwhen stripping floore becomes necessary, the machine used for stripping th
finian should be egquipped with the leset abrapive pad as pomeible, a black pa
being the most abrasive and the white pad the least abrasive. Consult with you
floor tile and floor finish product manufacturer for recommendatlons on whic
pad to use on 2 particular floor covering. Incorporate the manufacturer
recommandations Ilnto your floor maintenance worlk procedures.

~ Do not opesrats & flooy maching with an ebragive pad on unwaxed or unfinishe
loor containing-asbestos materiale. '

th

Finishing of Vinvl Rebegtos Floor Coverincs

l. Prior to applying a finish cost to & vinyl asbestos floor covering, appl
2 te 3 coats of senler. Continue o finisgh the floor with & high percent soli
fFimieh. :

It is an industry recommendation to'apply severel thin coats of a high percen
B0lid finish to abtain a2 good. sealing of the floor's surface, thersby minimizin
the releass of asbestop particles from the floor's surface.

2. If ppray-buffing of fldéore ig used, always operate the floor wachine at &h
lowest rates of speed possible and equip the floor machine with the laas
abrasive pad as possible. & recent USEPR study indieated that spray-buffing wit

" high-speed floor machines resulted in significantly highér airborne asbesto
concentrations than spray-buffing with low spoed machines.

3. When dry-burnishing of floore is used, always operate the floor mechine a
the lowest rate of speéd possible to accomplish the task {l.e., 12D0-1750 roma)
and equip the floor machine with the least abrasive pad ag pomsible. o

4. ‘After stripping & floor and applying a new coat of sesaler end finish, us
& wet mop for routine cleaning whenever pogsible. When dry mopping, a
petroleun-based mop treatment Lg not recommended for use.

B. During the winter months whare sanding and/or salting of icy parking lot
bacomers necessary, it £s an indugtry recommendation that a 16-24 £t, matting b
used at the entrance way to ths pehool building dnd where fezmibls inside &h
dovrway. Thip would significantly eliminate the dcuffing of floors by zbrasiv
anding materials brought inte the building on the shoes of studsnts. Alsp mor
frequent wet mopping and dry mopping of floors should be performed during th
wintar months to minimizas damage to the floors,

&. Custodizal and maintenance perzonnel respongible for daily VAT maintananc
should be limited to maintaining VAT floors toteling ne more than 15,000-25,00
Square feet per person/S-hour day, depending on condition® and othe
respongibilities of the custodial and maintenance personnel.
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' DEFINITIONS
T L. YRE: VLAyl kzhestos Ti}e.

2. Hop~Frisble: Any'Aabestca Containing Materlal that, when dry, cannot
be crumbled, pulverized, or reduced to powder by hand pressure.

S« Bpray Buffing or Burpishinze: The act of buffing or burnishing a floor

finieh while using & polishing or rejuvenating liguid. This liguid is
gprayed on the floor in front of the buffer or burnisher z small zres
&t 2 time. The [loor machine ie then used to polish the floor with thie
liguid. s a rule, polishes only polish while rejuvenaters help £il)
in minute scratches while pelishing. Some of these products contain
cleeners to help remove soilling on lightly smoiled floors. How often
these procedurse sre performed depende on many factors, such 'as, floor
finish, "traffis, machinery used, ete. :

4. Prv Burnjshing:  The act of burniehing (high speed polishing} without
any pollshars, rejuvenazters or cleaners. ~Just the burnighing machine
and the proper pad. This procedure hatdans the finigh and brings out

' the shine. Burnisghing is performed uaing what is calied = high spsed
burnisher or buffer. Simply put, this machine is a standard floor
machine with an additional set of wheels for stabillty. These machines
operate between 1,000 and 3,000 rpm. The faster the rpm, the faster
and bstter the job can be performed. .

5. Wet Scrubbing; . A lightly abrasive (scrub) pad or brush is used op a
175~-300 rpm floor machine to remove surface wear and dirt from the f£loor
without rammving ell the floor finish. The floor Le sorubbed with -3
neutr#l floor claaner and weter. This liguld is then removed with & mop
or preferably with a wet vacuum. After rinsing, the floor im then re=-
coated with a compatible floor f£inish. The number of coats depends on
the given situation and materizleg used.

&. Floop stripping: When the floor finish has begome heavily imbesdded with
solling or discolored, it becomes necessary to totally remove {strip)
the  existing finish. Thiz le sccomplished by first applying- a
‘compatible flioor finish remover or stripper. hiter the appropriats
dwell time, the finish iz liguified. The floor ig then gorubbed using
an abrasive pad or brush on & 175~300 rpm floor machine. The resulting
liguid Le then removed using & wet vacuum., These steps, in some cases,
have to be repsated two or more times o assure the removal of 51l the
existing finish. The floor i# now rinsed as iz appropriate with the
products being usad. The floor iz now ready for finishing.
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{ vyl UNITED STATES ENVIRUNMENTAL FROTECTION AGENG Y
‘ ’%‘,Mg WASHINGTON, D.C. 20460
e, aqotid\
J¥ 25 1930
OFFICE OF
PESTICIDES AND TOXIZ SUBSTANC
MEMORANDUM

SUBJECT: Recommended Interim Guidance for Maintenance of
- Asbestos-Containing Floor ¢ rings

FROM: Rebert C. McHNally, Chief
Assistance Programs Develdp rén
EZnvironmental Assistance Division (TS-798)

TO: Interested Parties

Attached are recommended interim guidelines for strioping
wax or finish coat from asbestos-~containing floors in your
buildings. -They were daveloped by the U.S. Environmental
Protection Agency (EPA) in consultation with asbestos control
professionals .and several flooring material and floor care
product manufacturers to reduce any possible exposure “o asbestos

fibers.

In November 1989%, the local NBC affiliate in Washington,
D.C. produced and alred a 3-part series on the potential danger
of stripping asbestos-containing floor tiles. The NBC network
news carried a brief porticn of the series on November 25. The
series concluded that stripping excess wax or finish coat from
asbestos~containing floor tilesz in schools may increase the
asbestes exposure of school maintehance personnel and school

children.

The series has precipitated numerous telephone calls to EPA
Headquarters and to the ten EPA Regional offices. Perhaps many
of you have alsoc received calls from parents, staff, custodial

workers, and others.

Since its airing, EPA's Environmental Assistance Divisioen
has tried to explain more clearly what the series did and did not
demonstrate. First, there is no clear evidence that the
"routine" stripping activities described in the series produced
SLgnlfmcantly elevated levels of asbestos fibers. In fact, the
air levels generated during routine stripping weare below those
which regquire special procedures under federal regulation. Thus,

(continued on pack)
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APPENDIX C
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1. Ledge Street School, example of cracked floor tile along 2. Ledge Street School, example of cracked floor tile along the
the entrance. entrance.

3. Charlotte Avenue, example floor tile damage. 4. Charlotte Avenue, example of flooring damaged.

5. Mt. Pleasant, damaged flooring with ACBM mastic 6. Mt. Pleasant, damaged and chipped flooring with mastic
exposed in chair room. exposed.
RPF Environmental
EXAMPLE PICTURES @ TESTING & CONSULTING SERVICES
Site Address: SAU 42; Nashua School District www.airpf.com

888-SAFE AIR

File No. 178129
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7. Broad Street School, example chipped flooring along a 8. Elm Street, damaged pipe fitting outside Room 30 above
floor hatch with ACBM mastic. ceiling.

9. Elm Street School, damaged ACBM pipe fitting insulation

above ceiling. 10. Elm Street School, damaged pipe insulation in stage area.

11. PACM Stage Curtain at Elm Street School. 12. Assumed Kiln at New Searles School.

J<|RPF Environmental

TESTING & CONSULTING SERVICES

EXAMPLE PICTURES

Site Address: SAU 42; Nashua School District www.airpf.com
888-SAFE AIR

File No. 178129
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13. Flooring chipped with ACBM Mastic at Main Dunstable. 14. Assumed ACB roof drain at Main Dunstable.

@ RPF Environmental

TESTING & CONSULTING SERVICES

EXAMPLE PICTURES

www.airpf.com

Site Address: SAU 42; Nashua School District
888-SAFE AIR

File No. 178129
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APPENDIX D
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STATE OF NEW HAMPSHIRE

Department of Environmental Services
Asbestos Management & Control Program

ASBESTOS Inspector
Kara L Forsythe

DOB:  10-19-1978

Eff. Date:  10/2716 AT 0 0 0 2 1 1

Exp. Date: 10/26/17 s )
P Loy & g Lf
R Craig A Wright, Director

Air Resources Division
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STATE OF NEW HAMPSHIRE

Department of Environmental Services
Asbestos Management & Control Program

ASBESTOS MANAGEMENT PLANNER
KARA L FORSYTHE

DOB: {0/19/78 AMl 0002 0

Eff. Date: 11/02/16

Exp. Date: 11/01/17 g Avi«?%
Grni?A. Wright, Director

Air Resources Division
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SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS AHERA REPORT
SECTION 2: FACILITY ANALYSIS

AHERA REINSPECTION METHODS & LIMITATIONS
(Page 1 of 2)

Reinspection Methods

The reinspection was completed in accordance with Part 763.85 (b) of 40 CFR Part 763, Subpart E -
Asbestos Hazard Emergency Response Act (AHERA). Accessible ACBM’s which were identified in the
existing AHERA reports were visually reinspected in accordance with AHERA, to (a) observe whether the
materials are friable, (b) observe the conditions of the ACBM and potential for disturbance, and (c) to assess
the hazard potential of the ACBM. Documentation review consisted of only those specific documents
which list ACBM which were provided by the school to RPF for review. A full review or audit of the
AHERA Plans for the building (including abatement records), other record keeping requirements, and
AHERA implementation records were not completed as part of this service. Please note that this
reinspection report is intended to comply with the federal regulation and the report should not be considered
or referenced as a detailed, full initial AHERA room-by-room inspection. Please also reference the initial
AHERA Inspection Report prepared for the building by RPF and subsequent update records. This
reinspection does not meet the requirements for full inspections prior to renovation or demolition activity.

A full inspection (for confirmation of previous inspection results) was also not completed during this
project. In the event that other readily accessible suspect materials were observed by the inspector during
the course of the reinspections (materials that may have been missed during the initial inspection or may
require confirmation testing), the inspector provided preliminary notation on the reinspection reports to
make the school aware that additional inspection or review may be required. However, in accordance with
the AHERA reinspection requirements, the inspector did not conduct full initial inspection during the course
of the reinspection work.

Limitations

e This reinspection only included the school buildings designated in the RPF listing. If other buildings
are used as school buildings in accordance with 40 CFR Part 763 and need to be reinspected, please
notify our office to make necessary arrangements. This reinspection and report does not meet the
requirements set forth by US EPA, OSHA, and State agencies for conducting full asbestos inspections
prior to renovation or demolition.

e The observations and conclusions presented in the report were based solely upon the services described
herein, and not on scientific tasks or procedures beyond the Scope of Services as discussed in the
proposal and text of the report. The conclusions and recommendations are based on visual observations
and testing (which was limited as indicated in the report), and were arrived at in accordance with
generally accepted standards of industrial hygiene practice and asbestos professionals. In addition and
as applicable, where sample analyses were conducted by an outside laboratory, RPF has relied upon
the data provided and has not conducted an independent evaluation of the reliability of this data.

e Observations were made of the designated accessible areas of the site as indicated in the report. While
it was the intent of RPF to conduct a survey to the degree indicated, it is important to note that not all
suspect ACBM material at the site(s) were specifically assessed. Visibility was limited, as indicated,
due to the presence of furnishings, equipment, solid walls, and solid or suspended ceilings throughout
the facility. Suspect material may have been used and may be present in areas where detection and
assessment is difficult until renovation and/or demolition proceeds.

®RPF Environmental « www.airpf.com
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e Although some assumptions may have been stated regarding the potential presence of inaccessible or
hidden ACBM, a full inspection for all ACBM or a destructive inspection for possible inaccessible
suspect ACBM was not conducted. This inspection did not include a hazard assessment survey or
testing to determine current dust concentrations of asbestos in and around the building. The survey was
limited to ACBM as indicated herein and a site assessment for other possible environmental health and
safety hazards or subsurface pollution was not performed as part of the scope of this initial site
inspection.

e Where access to portions of the surveyed area was unavailable or limited, RPF renders no opinion of
the condition and assessment of these areas. The survey results only apply to areas specifically accessed
by RPF during the site inspection.

e Interiors of mechanical equipment and other building or process equipment may also have ACBM
gaskets or insulation present and were not included in this inspection. Further inspections would likely
be required prior to renovation or demolition activity.

o Existing reports, drawings and analytical results provided by the Client to RPF (as applicable), were
not verified and, as such, RPF has relied upon the data provided as indicated and has not conducted an
independent evaluation of the reliability of this data.

e All hazard communication and notification requirements, as required by 40 CFR Part 763, U.S. OSHA
regulation 29 CFR Part 1926, 29 CFR Part 1910, and other applicable rules and regulations, by and
between the Client, general contractors, subcontractors, building occupants, employees, and other
affected persons were the responsibility of the Client and Client’s abatement contractor and are not part
of the Scope of Services to be provided by RPF.

e Results presented in the report are limited to the materials and conditions present at the time that the
site inspection was actually performed by RPF. The applicability of the observations and
recommendations presented in this report to other portions of the site were not determined as part of
this scope of work. Many accidents, injuries and exposures, and environmental conditions are a result
of individual employee/employer actions and behaviors, which vary from day to day and with
operations being conducted. Changes to the site that occur subsequent to the RPF inspection may result
in conditions which differ from those present during the survey and presented in the findings of the
report. For example, during construction changes it is possible that previously inaccessible suspect
material may be encountered. As such, the contractors, employer’s OSHA-competent persons, and
other affected staff should be advised of the possible presence of inaccessible ACBM and suspect
ACBM. In the event that newly identified suspect material is encountered, please contact RPF to
arrange for proper inspection, assessment and testing as applicable.

e Typically, hazardous building materials such as asbestos, lead paint, PCB’s, mercury, refrigerants,
hydraulic fluids and other materials may be present in buildings. The survey performed by RPF only
addresses the specific items as indicated in the report. In general, it is recommended that surveys for
all accessible hazardous building material be performed. Notify RPF to arrange for additional survey
work as needed.

®RPF Environmental « www.airpf.com
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desmarais

environmental

HAZARDOUS MATERIAL REPORT

ELM STREET SCHOOL
NASHUA, NEW HAMPSHIRE

2019

320 Hemlock Lane, Barrington, NH 03825 ph 603-664-5500 fax 603-664-5600 www.denvironmental.com

HARRIMAN NASHUA MIDDLE SCHOOLS FACILITY ANALYSIS & CONCEPT DESIGN REPORT / 227



SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS HAZARDOUS MATERIAL REPORT
SECTION 2: FACILITY ANALYSIS

Asbestos Survey Report August 2019
Elm Street School- Nashua, NH Page 2

August 4, 2019

Re: Asbestos Survey Elm Street School — Nashua, NH

Desmarais Environmental, Inc. conducted a non-destructive asbestos and PCB survey of the Elm Street
School in Nashua, New Hampshire.

The purpose of this survey was to determine the presence of asbestos and PCB -containing materials in order
to ensure compliance with the regulatory requirements to renovate the building.

Reasonable efforts have been made by Desmarais Environmental, Inc personnel to locate and sample suspect
asbestos-containing materials (ACM). However, for any facility, the existence of unique or concealed
ACMs and debris is a possibility. In addition, sampling and laboratory analysis constraints typically hinder
the investigation. Desmarais Environmental, Inc. does not warrant, guarantee or profess to have the ability
to located or identify all asbestos containing materials within the area surveyed.

BACKGROUND INFORMATION

Asbestos is a term to describe six naturally occurring mineral fibers that are commonly found in a wide array
of building construction materials due to the fiber strength and heat resistant properties. When asbestos
containing materials become damaged or are disturbed during repair, remodeling or demolition activities;
microscopic fibers become airborne. Asbestos fibers are so tiny and light that they can remain airborne for
many hours. When inhaled, they can cause health problems. The three (3) most common types of asbestos
are chrysotile, amosite and crocidolite. The lesser common types are tremolite, anthophyllite, and actinolite.
Nearly 95% of all asbestos in the United States is chrysotile.

The Environmental Protection Agency classifies asbestos-containing building materials (ACBM) into three
(3) general categories.
1. Surfacing Materials
a. Any material that has been sprayed-on or troweled-on, or otherwise applied to
surfaces. Textured ceilings, joint compound, and fireproofing are some examples of
surfacing materials.
2. Thermal System Insulation (TSI)
a. Any material applied to pipes, fittings, boilers, breeching, tanks, ducts, or other
interior mechanical components designed to prevent heat loss or water condensation.
3. Miscellaneous Materials
a. Any material that is not surfacing or thermal system insulation. Floor tiles, ceiling
tiles, and transite board are some examples of miscellaneous materials.

The condition of asbestos containing materials is classified according to its friability, the current state of
condition and its potential for disturbance. Friability is determined by the ability, when dry, to be crumbled,

pulverized, or reduced to powder by hand pressure. The current state of condition is broken up into three
categories

320 Hemlock Lane, Barrington, NH 03825 ph 603-664-5500 fax 603-664-5600 www.denvironmental.com
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Asbestos Survey Report August 2019
Elm Street School- Nashua, NH Page 3

1. Significantly Damaged
a. Over 10% evenly distributed damage or over 25% of the localized damage.

2. Damaged
a. Less than 10% evenly distributed damage or less than 25% of the localized damage.
3. Good

a. No visible damage or very little damage.

The potential for disturbance is categorized by answering three (3) questions with high, moderate or low.
The three questions are as follows,

1. The potential for contact with the material?

2. The influence of vibration on the material?

3. The potential for air erosion on the material?
Any question with a high answer shows potential for significant damage, any question answered with
moderate shows potential for damage and all questions answered with low shows low potential.

The Environmental Protection Agency established the National Emission Standards for Hazardous Air
Pollutants, 40 CFR 61, regulation to require the owner of a demolition or renovation activity and prior to
commencement of the demolition or renovation, to thoroughly inspect the affected facility or part of the
facility where the demolition or renovation operation will occur for the presence of asbestos. EPA defines a
facility as any institutional, commercial, public, industrial, or residential structure, installation or building. It
includes any structure, installation, or building containing condominiums or individual dwelling units
operated as a residential cooperative, but excludes residential buildings having four or fewer dwelling units.

The State of New Hampshire established Env-A 1800 (Asbestos Management and Control) to better deal
with asbestos within residential buildings. Under Env-A 1804.01, the State of New Hampshire requires that
the owner/operator of a facility has an asbestos survey completed on the affected portion(s) prior to
undertaking any demolition or renovation activity. According to Env-A 1802.31, the State of New
Hampshire defines a facility as any institutional, commercial, public, or private building or structure, work
place, ship, installation, active waste disposal site, inactive waste disposal site operated after July 9, 1981, or
rental dwelling.

Asbestos samples of suspect materials were collected as described below according to type and quantity of
material per homogeneous area. A homogeneous area is defined as a suspect material of similar age,
appearance, function and texture.

Material Samples
Miscellaneous materials One sample per homogeneous area
Surfacing materials Three samples per homogeneous area
Thermal system insulation Three samples per homogeneous area

320 Hemlock Lane, Barrington, NH 03825 ph 603-664-5500 fax 603-664-5600 www.denvironmental.com
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Asbestos Survey Report August 2019
Elm Street School- Nashua, NH Page 4

LABORATORY ANALYTICAL METHOD

All bulk samples collected were forwarded to Optimum Analytical, Inc. located in Salem, NH. Optimum is a
NIST/NVLAP and AIHA-accredited laboratory.

Analyses were performed using standard optical microscopy and petrographic techniques. A representative
portion of the bulk sample was placed on a glass slide, immersed and macerated in the appropriate index oils.
This was then examined under plane and fully polarized light on the petrographic microscope. The
following features were used to identify unknown particles and fibers: Morphology, index of refraction,
birefringence, size, color, etc.

Analytical results (compositions and percentages) are listed on the bulk report form attached. For the
purpose of these analyses, asbestos determination and identification is based on definitions as set forth in the
US. EPA Environmental Monitoring Systems Laboratory TEST METHOD "Interim Method for the
Determination of Asbestos in Bulk Insulation Samples," EPA-600/M4-82-020.

Polarized-light microscopy is not consistently reliable in detecting asbestos in floor tiles. Confirmation by
Transmission Electron Microscopy is recommended for negative floor tile samples.

RESULTS

Asbestos Ceiling Plaster Asbestos Ceiling Tile

320 Hemlock Lane, Barrington, NH 03825 ph 603-664-5500 fax 603-664-5600 www.denvironmental.com
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Asbestos Survey Report August 2019
Elm Street School- Nashua, NH Page 5

A
Floor Core non-Asbestos Non-Asbestos Glue Dots

Assumed Asbestos Blackboard Asbestos Floor Tile & Mastic
Asbestos Mastic on 12X12

Asbestos Pipe Fittings
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Asbestos Survey Report August 2019
Elm Street School- Nashua, NH Page 6
TABLE OF ASBESTOS BULK SAMPLING RESULTS
Sample # Description Location Results
Unit
1 12X12 Tan Mosaic Floor Tile Room 7 None
2 Adhesive Room 7 None
3 Leveler Hall Ground None
4 Black Tile under leveler Hall Ground 5% Chrysotile
Asbestos
5 No sample None
6 No Sample None
7 Tan Cove Base Room #6 None
8 Adhesive Room #6 None
9 Brown Cove Base SE Entry None
10 Adhesive SE Entry None
11 12X12 Light Blue Floor Tile Art None
12 Adhesive Art None
13 Short Brown Cove Base Art None
14 Adhesive Art None
15 Tall Brown Cove Base Hall Outside Room #20 None
16 Adhesive Hall Outside Room #20 None
17 Aqua Tile under #11&12 Art 5% Chrysotile
Asbestos
18 Nastic Art 2% Chrysotile
Asbestos
19 Glue Dot First Hall above drop None
Ceiling
20 Plaster First Hall above drop None
Ceiling
21 Plaster First Hall above drop 2% Chrysotile
Ceiling Asbestos
22 Plaster First Hall above drop None
Ceiling
23 12X12 Tan Mosaic Room #101 None
24 Adhesive Room #101 None
25 Lightweight Concrete Room #101 None
26 12X12 Wal Tile First Hall None
27 Rubber Flooring SE Entry None
28 Adhesive SE Entry None
29 Wall Plaster 202 None
30 Wall Plaster Hall First None
31 Wall Plaster 101 None
32 12X12 Tan Mosaic Hall outside 32 None

320 Hemlock Lane, Barrington, NH 03825 ph 603-664-5500 fax 603-664-5600 www.denvironmental.com
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Asbestos Survey Report August 2019
Elm Street School- Nashua, NH Page 7
33 Adhesive Hall outside 32 2% Chrysotile
Asbestos
34 9X9 Green Floor Tile Custodian Outside #32 5% Chrysotile
Asbestos
35 Mastic Custodian Outside #32 2% Chrysotile
Asbestos
36 Glue Dot Caf Ceiling Tile Caf None
37 Ceiling Tile Caf 2% Amosite
Asbestos
38 Ceiling Tile Hall near Gym B None
39 Glue Dot Hall near Gym B None
40 Window Caulk Room 33 None
41 Uninvent Caul Room 33 None
42 Window Caulk Room 1 None
43 Window Caulk Room 43 None
44 Window Caulk Room 46 None
45 Window Caulk Gym B None

HARRIMAN
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None = No Asbestos Structures Detected or material not present
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Asbestos Survey Report August 2019
Elm Street School- Nashua, NH Page 8

DISCUSSION

Asbestos (Known)

Floors

Asbestos flooring is present on the ground floor of the original building. The asbestos flooring and mastic
are under a layer of non-asbestos floor tile and the hallways include a layer of floor leveler between the non-
asbestos tile and asbestos tile and mastic below.

The upper floors of the original building have a non-asbestos tile with a thick layer of gypsum. Coring tools
were not able to penetrate the depth of the gypsum. There is a possibility of an asbestos tile beneath the
gypsum or an asbestos vapor barrier or paper. A larger destructive hole would need to be made to access
below the gypsum when building is taken out of service.

The cafeteria and 30’s rooms are either asbestos floor tile and mastic or non-asbestos floor tile and asbestos
mastic.

Ceilings

Ceilings in the original building are a drop ceiling with a plaster ceiling on metal lathe above. The plaster
above the drop ceiling appears to have had the topcoat partially removed but still contains asbestos. Plaster
ceilings throughout the original building are asbestos containing.

12X12 ceilings in the café area and 30’s wing is asbestos. Similar ceiling in the Gym B hall are non-
asbestos.

Pipe Insulation
Pipe fittings are present above spline ceilings and likely present above plaster and other hard ceilings. Roof
drains are also likely asbestos where they attach to roof deck and any horizontal runs.

Previous inspections identified the following asbestos-containing materials
Stage curtain

2°X4” Ceiling Tile Stage

Transite in the Penthouse Projector Room

Textured wall Auditorium

Transite Panels in window walls

Transite Panels in roof system
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Asbestos (Assumed)

Blackboards and glue dots should be considered asbestos. Most blackboards are covered with other boards
or white boards.

Waterproofing may be present behind any masonry exterior wall, frost and basement walls.
Vermiculite may be in some CMU block walls or attic spaces and should be assumed asbestos-containing.

Majority of roofs are membrane but could have an asbestos-roof that was covered.
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POLYCHLORINATED BIPHENYLS (PCBs

Polychlorinated Biphenyls (PCBs) were used in the construction, renovation and repair of many buildings,
including schools, from the 1950°s through the late 1970’s. PCBs may be present in products and materials
produced before the 1979 PCB ban. PCB’s were used in industrial and commercial applications including
electrical, heat transfer, and hydraulic equipment. They were also used as plasticizers in paints, plastics and
rubber compounds; and in pigments in dyes and some papers. PCBs commonly found in building
construction include exterior window and door caulking and expansion joints. Most commercial PCB
mixtures are known in the United States by their industrial trade names; the most common name is Aroclor.
The primary focus in identifying polychlorinated biphenyls (PCBs) for this survey was in caulk within the
buildings in preparation for its renovation or demolition.

All bulk samples collected were forwarded Phoenix Environmental Laboratories located in Manchester,
Connecticut.

Analyses were performed using EPA Method 8082 PCBs by gas chromatography. This method is used to
determine the concentrations of PCBs as Aroclors or as individual PCB congeners in extracts from solids. A

measured weight of the sample is extracted and analyzed using electron capture detectors (ECD) or
electrolytic conductivity detectors (ELCD).
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Photographs
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POLYCHLORINATED BIPHENYLS (PCBs) RESULTS

Sample # Description Location Results
PPM
PCB 1 Window Caulk Room 33 53
PCB 2 Univent Caulk Room 33 980
PCB 3 Window Caulk Room 1 ND
PCB 4 Window Caulk Room 43 32
PCB 5 Window Caulk Room 46 260
PCB 6 Window Caulk Gym B 25

ND = None Detected
1,000 pg/Kg =1 PPM

Three of the six caulks exceeded regulatory limits and will require some action depending if the building is
renovated or demolished. All six caulks tested appear similar.

PCB materials above 50 PPM fall under EPA regulations requiring removal or encapsulation.

PCB removal could require masonry removal as the clean-up requires achieving less than 1 PPM in all
substrates. PCB’s migrate into surrounding masonry require its removal to below 1 PPM.

Encapsulation is possible typically requiring significant testing and an application to the EPA as a temporary
landfill. Factor six months to a year for the approval process to EPA.

A contingent of $500 will be used as a median figure.

PCB remediation can vary greatly depending on approach.
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Remediation Estimate

Note: If quantities could be estimated a remediation price was included. If a material is assumed or
could not be quantified a contingency figure was provided.

Material Asbestos | Contingent Estimate
Confirmed
or
| Assumed
Floor Tile and Mastic (2 | Confirmed $210,000.00
layers)
Floor Tile and mastic (1 | Confirmed $225,000.00
layer)
Ceiling Plaster Confirmed $644,000.00
Ceiling Tile Confirmed $150,000.00

Pipe Insulation/Fittings | Confirmed | $50,000.00
Blackboards & Glue Assumed $25,000.00

dots
Roof Drains Assumed $10,000.00
Waterproofing Assumed
$100,000.00
Roofing Assumed | $50,000.00
Vermiculite Assumed $100,000
2’X4’ Ceiling Tile Confirmed
Transite Confirmed | $30,000.00
Textured Wall Confirmed $10,000.00
Transite Window Wall | Confirmed $100,000.00
Radiator Shield Confirmed | $10,000.00
Vermiculite Assumed | $25,000.00
PCB Window Caulking | Confirmed
$500,000.00

Subtotal Remediation
$800,000.00 | $1,339,000.00

IH/Consulting
$160,000.00 | $267,800.00

Total $2,566,800.00
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The laboratory reports are presented in Appendix 1 and marked-up floor plans in Appendix 2.

If you have any questions regarding this report or require additional services, please do not hesitate to
contact our office at (603) 664-5500.

Respectively submitted,
Desmarais Environmental, Inc.

4=

Raymond G. Desmarais, CIH, CSP
New Hampshire Licensed Inspector, Management Planner & Designer
New Hampshire License #024-IMD
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Appendix 1
Laboratory Reports
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OPTIMUM 85 Stiles Road, Suite 201
‘ ' Salem, NH 03079
()

Analytical and Consulting, LLC 603-458-5247
Ray Desmarais Project Reference:
Desmarais Environmental, Inc. Laboratory Batch #: 1930420
320 Hemlock Lane Date Samples Received: 07/16/2019
Barrington NH 03825 Date Samples Analyzed:  07/23/2019
Date of Final Report: 07/24/2019

SAMPLE IDENTIFICATION:
Forty Five (45) samples from Elm St. School; Nashua, NH project were submitted by Ray Desmarais on 07/16/2019

This bulk sample(s) was delivered to Optimum Analytical Consulting, LLC (Optimum) located in Salem, New
Hampshire for asbestos content determination.

ANALYTICAL METHOD:

Analytical procedures were performed in accordance with the U.S. Environmental Protection Agency (EPA) Recommended
Method for the Determination of Asbestos in Bulk Samples by Polarized Light Microscopy and Dispersion Staining
(PLM/DS)(EPA-600/M4-82-020, EPA-600/ R-93-116). This report relates only to those samples analyzed, and may not be
indicative of other similar appearing materials existing at this, or other sites. Quantification of asbestos content was
determined by Calibrated Visual Estimation. Optimum is not responsible for sample collection activities or analytical
method limitations. The laboratory is not responsible for the accuracy of results when requested to physically separate and
analyze layered samples.

In any given material, fibers with a small diameter (<0.25um) may not be detected by the PLM method. Floor tile and other
resinously bound material may yield a false negative if the asbestos fibers are too small to be resolved using PLM.
Additional analytical methods may be required. Optimum recommends using Transmission Electron Microscopy (TEM) for
a more definitive analysis.

Optimum will retain all samples for a minimum of three months. Further analysis or return of samples must be requested
within this three month period to guarantee their availability. This report may not be reproduced except in full, without the
written approval of Optimum Analytical and Consulting, LLC.

Use of the NVLAP and AIHA Logo in no way constitutes or implies product certification, approval, or endorsement by the
National Institute of Standards and Technology or the American Industrial Hygiene Association.

Detection Limit <1%, Reporting Limits: CVES = 1%, 400 Point Count = .25%, 1000 Point Count = 0.1%; Present or Absent
are observations made during a qualitative analysis.

This report is considered preliminary until signed by both the Laboratory Analyst and Laboratory Director or Supervisor. If
you have any questions regarding this report, please do not hesitate to contact us.

) :'\_; — L

N R D
Jamie L. Noel Kristina Scaviola
Laboratory Director Laboratory Supervisor

NVLAP Lab ID#: 101433-0
PAGE: 1 of 8
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OPTIMUM

Analytical and Consulting, LLC

85 Stiles Road, Suite 201, Salem, NH 03079 Phone: (603)-458-5247

CLIENT:
ADDRESS:

CITY /| STATE / ZIP:

CONTACT:
DESCRIPTION:
LOCATION:

Desmarais Environmental, Inc.
320 Hemlock Lane

Barrington NH 03825

Ray Desmarais

PLM Analysis

Elm St. School; Nashua, NH

BULK SAMPLE ANALYSIS REPORT
POLARIZED LIGHT MICROSCOPY

ORDER #:
PROJECT #:

DATE COLLECTED:
COLLECTED BY:
DATE RECEIVED:
ANALYSIS DATE:
REPORT DATE:

ANALYST:

REPORT OF ANALYSIS

PLM (EPA-600/M4-82-020, EPA-600/ R-93-116) NVLAP Lab Code: 101433-0

1930420

07/16/2019

Ray Desmarais
07/16/2019
07/23/2019
07/24/2019
Kristina Scaviola

Laboratory ID Sample Location Layer No. Asbestos Non-Asbestos
Sample No. Description Layer % Type (%) Components (%)
1930420-001 Room 7
1 12x12 Floor Tile, Gray LAYER 1 None Detected Cellulose Fiber 1%
100% Non-Fibrous Material 99%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-002 Room 7
2 Adhesive, Tan LAYER 1 None Detected Cellulose Fiber 1%
100% Non-Fibrous Material 99%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-003 Hall Ground
3 Leveler, White LAYER 1 None Detected Cellulose Fiber 1%
100% Non-Fibrous Material 99%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-004 Hall Ground
4 Black Tile Under Leveler, Black LAYER 1 Chrysotile 5% Cellulose Fiber 1%
100% Non-Fibrous Material 94%
Total % Asbestos: 5.0% Total % Non-Asbestos: 95.0%
1930420-005 No Sample
5 LAYER 1
100%
1930420-006 No Sample
6 LAYER 1
100%
1930420-007 Room 6
7 Cove Base, Gray LAYER 1 None Detected Cellulose Fiber 1%
100% Non-Fibrous Material 99%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%

1930420-008

Room 6

8 Cove Base Adhesive, Tan LAYER 1 None Detected Cellulose Fiber 1%
100% Non-Fibrous Material 99%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
PAGE: 2 of 8
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Analytical and Consulting, LLC
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85 Stiles Road, Suite 201, Salem, NH 03079 Phone: (603)-458-5247

CLIENT: Desmarais Environmental, Inc.
ADDRESS: 320 Hemlock Lane

CITY / STATE / ZIP: Barrington NH 03825
CONTACT: Ray Desmarais
DESCRIPTION: PLM Analysis

LOCATION: Elm St. School; Nashua, NH

BULK SAMPLE ANALYSIS REPORT
POLARIZED LIGHT MICROSCOPY

ORDER #: 1930420
PROJECT #:

DATE COLLECTED: 07/16/2019
COLLECTED BY: Ray Desmarais
DATE RECEIVED: 07/16/2019
ANALYSIS DATE: 07/23/2019
REPORT DATE: 07/24/2019
ANALYST: Kristina Scaviola

REPORT OF ANALYSIS

PLM (EPA-600/M4-82-020, EPA-600/ R-93-116) NVLAP Lab Code: 101433-0

Laboratory ID Sample Location Layer No. Asbestos Non-Asbestos
Sample No. Description Layer % Type (%) Components (%)
1930420-009 SE Entry
9 Cove Base, Brown LAYER 1 None Detected Cellulose Fiber 1%
100% Non-Fibrous Material 99%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-010 SE Entry
10 Cove Base Mastic, Tan LAYER 1 None Detected Cellulose Fiber 1%
100% Non-Fibrous Material 99%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-011 Art
11 12x12 Floor Tile, Gray LAYER 1 None Detected Cellulose Fiber 1%
100% Non-Fibrous Material 99%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-012 Art
12 Mastic, Tan LAYER 1 None Detected Cellulose Fiber 1%
100% Non-Fibrous Material 99%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-013 Art
13 Cove Base, Gray LAYER 1 None Detected Cellulose Fiber 1%
100% Non-Fibrous Material 99%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-014 Art
14 Cove Base Adhesive, Tan LAYER 1 None Detected Cellulose Fiber 1%
100% Non-Fibrous Material 99%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-015 Hall Outside Room #20
15 Cove Base, Gray LAYER 1 None Detected Cellulose Fiber 1%
100% Non-Fibrous Material 99%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-016 Hall Outside Room #20
16 Cove Base Adhesive, Tan LAYER 1 None Detected Cellulose Fiber 1%
100% Non-Fibrous Material 99%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
PAGE: 3 of 8
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Analytical and Consulting, LLC

BULK SAMPLE ANALYSIS REPORT
POLARIZED LIGHT MICROSCOPY

PLM (EPA-600/M4-82-020, EPA-600/ R-93-116) NVLAP Lab Code: 101433-0

) > 4

85 Stiles Road, Suite 201, Salem, NH 03079 Phone: (603)-458-5247 ORDER #: 1930420
CLIENT: Desmarais Environmental, Inc. PROJECT #:
ADDRESS: 320 Hemlock Lane DATE COLLECTED: 07/16/2019
CITY / STATE / ZIP: Barrington NH 03825 COLLECTED BY: Ray Desmarais
CONTACT: Ray Desmarais DATE RECEIVED: 07/16/2019
DESCRIPTION: PLM Analysis ANALYSIS DATE: 07/23/2019
LOCATION: Elm St. School; Nashua, NH REPORT DATE: 07/24/2019
ANALYST: Kristina Scaviola
REPORT OF ANALYSIS
Laboratory ID Sample Location Layer No. Asbestos Non-Asbestos
Sample No. Description Layer % Type (%) Components (%)
1930420-017 Art
17 Aqua Tile Under #11 and #12, Green LAYER 1 Chrysotile 5% Cellulose Fiber 2%
100% Non-Fibrous Material 93%
Total % Asbestos: 5.0% Total % Non-Asbestos: 95.0%
1930420-018 Art
18 Mastic, Black LAYER 1 Chrysotile 2% Cellulose Fiber 2%
100% Non-Fibrous Material 96%
Total % Asbestos: 2.0% Total % Non-Asbestos: 98.0%
1930420-019 First Hall Above Drop Ceiling
19 Glue Dot, Brown LAYER 1 None Detected Cellulose Fiber 1%
100% Non-Fibrous Material 99%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-020 First Hall Above Drop Ceiling
20 Plaster, White LAYER 1 None Detected Cellulose Fiber 5%
100% Non-Fibrous Material 95%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-021 First Hall Above Drop Ceiling
21 Plaster, White LAYER 1 Chrysotile 2% Cellulose Fiber 5%
100% Non-Fibrous Material 93%
Total % Asbestos: 2.0% Total % Non-Asbestos: 98.0%
1930420-022 First Hall Above Drop Ceiling
22 Plaster, White LAYER 1 None Detected Cellulose Fiber 5%
Note: Very Small Amount of Plaster 100% Non-Fibrous Material 95%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-023 Room #101
23 12x12 Mosaic, Gray LAYER 1 None Detected Cellulose Fiber 1%
100% Non-Fibrous Material 99%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-024 Room #101
24 Adhesive, Tan LAYER 1 None Detected Cellulose Fiber 1%
100% Non-Fibrous Material 99%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
PAGE: 4 of 8
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BULK SAMPLE ANALYSIS REPORT
POLARIZED LIGHT MICROSCOPY

PLM (EPA-600/M4-82-020, EPA-600/ R-93-116) NVLAP Lab Code: 101433-0

Analytical and Consulting, LLC

85 Stiles Road, Suite 201, Salem, NH 03079 Phone: (603)-458-5247 ORDER #: 1930420
CLIENT: Desmarais Environmental, Inc. PROJECT #:
ADDRESS: 320 Hemlock Lane DATE COLLECTED: 07/16/2019

COLLECTED BY: Ray Desmarais

CITY / STATE / ZIP: Barrington NH 03825

CONTACT: Ray Desmarais DATE RECEIVED: 07/16/2019
DESCRIPTION: PLM Analysis ANALYSIS DATE: 07/23/2019
LOCATION: Elm St. School; Nashua, NH REPORT DATE: 07/24/2019
ANALYST: Kristina Scaviola
REPORT OF ANALYSIS
Laboratory ID Sample Location Layer No. Asbestos Non-Asbestos
Sample No. Description Layer % Type (%) Components (%)
1930420-025 Room #101
25 LAYER 1 LAYER 1 None Detected Cellulose Fiber 15%
Lightweight Concrete, Gray 100% Non-Fibrous Material 85%
LAYER 2 LAYER 2 None Detected Cellulose Fiber 2%
Adhesive, Black 100% Non-Fibrous Material 98%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-026 First Hall
26 12x12 Wall Tile, White LAYER 1 None Detected Cellulose Fiber 5%
100% Mineral Wool 65%
Fibrous Glass 15%
Non-Fibrous Material 15%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-027 SE Entry
27 Rubber Flooring, Gray LAYER 1 None Detected Cellulose Fiber 1%
100% Non-Fibrous Material 99%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-028 SE Entry
28 Adhesive, Tan LAYER 1 None Detected Cellulose Fiber 1%
100% Non-Fibrous Material 99%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-029 202
29 Wall Plaster, White LAYER 1 None Detected Cellulose Fiber 1%
100% Non-Fibrous Material 99%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-030 Hall First
30 Wall Plaster, White LAYER 1 None Detected Cellulose Fiber 1%
100% Non-Fibrous Material 99%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-031 101
31 Wall Plaster, White LAYER 1 None Detected Cellulose Fiber 1%
100% Non-Fibrous Material 99%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
PAGE: 5 of 8
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Analytical and Consulting, LLC
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85 Stiles Road, Suite 201, Salem, NH 03079 Phone: (603)-458-5247

CLIENT:
ADDRESS:

CITY /| STATE / ZIP:

CONTACT:
DESCRIPTION:
LOCATION:

Desmarais Environmental, Inc.

320 Hemlock Lane

Ray Desmarais
PLM Analysis

Elm St. School; Nashua, NH

Barrington NH 03825

BULK SAMPLE ANALYSIS REPORT
POLARIZED LIGHT MICROSCOPY

PLM (EPA-600/M4-82-020, EPA-600/ R-93-116) NVLAP Lab Code: 101433-0

ORDER #: 1930420
PROJECT #:

DATE COLLECTED: 07/16/2019
COLLECTED BY: Ray Desmarais
DATE RECEIVED: 07/16/2019
ANALYSIS DATE: 07/23/2019
REPORT DATE: 07/24/2019
ANALYST: Kristina Scaviola

REPORT OF ANALYSIS

Laboratory ID Sample Location Layer No. Asbestos Non-Asbestos
Sample No. Description Layer % Type (%) Components (%)
1930420-032 Hall Outside 32
32 12x12 Floor Tile, Beige LAYER 1 None Detected Cellulose Fiber 1%
100% Non-Fibrous Material 99%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-033 Hall Outside 32
33 Mastic, Black LAYER 1 Chrysotile 2% Cellulose Fiber 2%
100% Non-Fibrous Material 96%
Total % Asbestos: 2.0% Total % Non-Asbestos: 98.0%
1930420-034 Custodian Outside #32
34 9x9 Floor Tile, Green LAYER 1 Chrysotile 5% Cellulose Fiber 1%
100% Non-Fibrous Material 94%
Total % Asbestos: 5.0% Total % Non-Asbestos: 95.0%
1930420-035 Custodian Outside #32
35 Mastic, Black LAYER 1 Chrysotile 2% Cellulose Fiber 2%
Note: Very small amount of mastic 100% Non-Fibrous Material 96%
Total % Asbestos: 2.0% Total % Non-Asbestos: 98.0%
1930420-036 Caf
36 Glue Dot, Brown LAYER 1 None Detected Cellulose Fiber 3%
100% Non-Fibrous Material 97%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-037 Caf
37 Ceiling Tile, Gray LAYER 1 Amosite 2% Cellulose Fiber 65%
100% Fibrous Glass 15%
Non-Fibrous Material 18%
Total % Asbestos: 2.0% Total % Non-Asbestos: 98.0%
1930420-038 Hall Near Gym B
38 Ceiling Tile, Gray LAYER 1 None Detected Cellulose Fiber 65%
100% Fibrous Glass 15%
Non-Fibrous Material 20%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
PAGE: 6 of 8
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OPTIMUM

Analytical and Consulting, LLC
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85 Stiles Road, Suite 201, Salem, NH 03079 Phone: (603)-458-5247

CLIENT:
ADDRESS:

CITY /| STATE / ZIP:

CONTACT:
DESCRIPTION:
LOCATION:

Desmarais Environmental, Inc.

320 Hemlock Lane
Barrington NH 03825

Ray Desmarais

PLM Analysis

Elm St. School; Nashua, NH

BULK SAMPLE ANALYSIS REPORT
POLARIZED LIGHT MICROSCOPY

ORDER #:
PROJECT #:

1930420

DATE COLLECTED: 07/16/2019

COLLECTED BY:

Ray Desmarais

DATE RECEIVED: 07/16/2019
ANALYSIS DATE: 07/23/2019
REPORT DATE: 07/24/2019
ANALYST: Kristina Scaviola

REPORT OF ANALYSIS

PLM (EPA-600/M4-82-020, EPA-600/ R-93-116) NVLAP Lab Code: 101433-0

Laboratory ID Sample Location Layer No. Asbestos Non-Asbestos
Sample No. Description Layer % Type (%) Components (%)
1930420-039 Hall Near Gym B
39 Glue Dot, Brown LAYER 1 None Detected Wollastonite 5%
100% Cellulose Fiber 1%
Non-Fibrous Material 94%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-040 Room 33
40 Window Caulk, Gray LAYER 1 None Detected Cellulose Fiber 1%
100% Fibrous Glass 1%
Non-Fibrous Material 98%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-041 Room 33
41 Univent Caulk, Gray LAYER 1 None Detected Cellulose Fiber 1%
100% Fibrous Glass 1%
Non-Fibrous Material 98%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-042 Room 1
42 Window Caulk, Gray LAYER 1 None Detected Cellulose Fiber 1%
100% Fibrous Glass 1%
Non-Fibrous Material 98%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-043 Room 43
43 Window Caulk, Gray LAYER 1 None Detected Cellulose Fiber 1%
100% Fibrous Glass 1%
Non-Fibrous Material 98%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-044 Room 46
44 Window Caulk, Gray LAYER 1 None Detected Cellulose Fiber 1%
100% Fibrous Glass 1%
Non-Fibrous Material 98%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
1930420-045 Gym B
45 Window Caulk, Gray LAYER 1 None Detected Cellulose Fiber 1%
100% Fibrous Glass 1%
Non-Fibrous Material 98%
Total % Asbestos: No Asbestos Detected Total % Non-Asbestos: 100.0%
PAGE: 7 of 8
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SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS HAZARDOUS MATERIAL REPORT
SECTION 2: FACILITY ANALYSIS

OPTIMI IM BULK SAMPLE ANALYSIS REPORT
‘ ' POLARIZED LIGHT MICROSCOPY
@)

Analytical and Consulting, LLC PLM (EPA-600/M4-82-020, EPA-600/ R-93-116) NVLAP Lab Code: 101433-0
85 Stiles Road, Suite 201, Salem, NH 03079 Phone: (603)-458-5247 ORDER #: 1930420
CLIENT: Desmarais Environmental, Inc. PROJECT #:
ADDRESS: 320 Hemlock Lane DATE COLLECTED: 07/16/2019
CITY / STATE / ZIP: Barrington NH 03825 COLLECTED BY: Ray Desmarais
CONTACT: Ray Desmarais DATE RECEIVED:  07/16/2019
DESCRIPTION: PLM Analysis ANALYSIS DATE: 07/23/2019
LOCATION: Elm St. School; Nashua, NH REPORT DATE: 07/24/2019
ANALYST: Kristina Scaviola
REPORT OF ANALYSIS |
Laboratory ID Sample Location Layer No. Asbestos Non-Asbestos
Sample No. Description Layer % Type (%) Components (%)

i)
Analyst i
G VR
Kristina Scaviola f\‘k \ M)

Lab Code: 101433-0

PAGE: 8 of 8
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SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS HAZARDOUS MATERIAL REPORT
SECTION 2: FACILITY ANALYSIS

Thursday, July 25, 2019

Attn: Mr.Ray Desmarais, CIH, CSP
Desmarais Environmental, Inc.
320 Hemlock Lane

Barrington, NH 03825

Project ID: ELM STREET SCHOOL
SDG ID: GCD59737
Sample ID#s: CD59737 - CD59742

This laboratory is in compliance with the NELAC requirements of procedures used
except where indicated.

This report contains results for the parameters tested, under the sampling conditions
described on the Chain Of Custody, as received by the laboratory. This report is
incomplete unless all pages indicated in the pagination at the bottom of the page are
included.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted
in the sample comments.

A scanned version of the COC form accompanies the analytical report and is an exact
duplicate of the original.

If you are the client above and have any questions concerning this testing, please do
not hesitate to contact Phoenix Client Services at ext.200. The contents of this report
cannot be discussed with anyone other than the client listed above without their
written consent.

Sincerely yours,
Phyllisiﬂller
Laboratory Director

NJ Lab Registration #CT-003

NELAC - #NY11301 NY Lab Registration #11301
CT Lab Registration #PH-0618 PA Lab Registration #68-03530
MA Lab Registration #M-CT007 RI Lab Registration #63

ME Lab Registration #CT-007 UT Lab Registration #CT00007
NH Lab Registration #213693-A,B VT Lab Registration #VT11301

587 East Middle Turnpike, P.O. Box 370, Manchester, CT 06040
Telephone (860) 645-1102 Fax (860) 645-0823

Page 10f 19
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SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS HAZARDOUS MATERIAL REPORT
SECTION 2: FACILITY ANALYSIS

Environmental Laboratories, Inc.

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
Tel. (860) 645-1102 Fax (860) 645-0823

WY # 11301

Sample Id Cross Reference

July 25, 2019
SDG I.D.: GCD59737

Project ID: ELM STREET SCHOOL

Client Id Lab Id Matrix

PCB1 CD59737 CAULK
PCB2 CD59738 CAULK
PCB3 CD59739 CAULK
PCB4 CD59740 CAULK
PCB5 CD59741 CAULK
PCB6 CD59742 CAULK

Page 2 of 19
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SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS HAZARDOUS MATERIAL REPORT

SECTION 2: FACILITY ANALYSIS

Analysis Report
July 25, 2019

Sample Information
Matrix: CAULK
Location Code: DESMAR
Rush Request: Standard
P.O.#:

PHOENIX *

Environmental Laboratories, Inc.

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045

Tel. (860) 645-1102

FOR:

Custody Information

Fax (860) 645-0823

4%
o
)

L
&
]
v
-

HL

NY # 11301

Attn: Mr.Ray Desmarais, CIH, CSP

Desmarais Environmental, Inc.
320 Hemlock Lane
Barrington, NH 03825

Collected by:
Received by:
Analyzed by:

see "By" below

Laboratory Data

Project ID: ELM STREET SCHOOL

Date Time
07/16/19 11:00
07/18/19 10:37

SDG ID: GCD59737
Phoenix ID: CD59737

Client ID: PCB1

RL/
Parameter Result PQL Units Dilution Date/Time By Reference
Caulk Extraction for PCB Completed 07/21/19 BX/KL/SB SW3540C
PCB (Soxhlet SW3540C)
PCB-1016 ND 7100 ug/Kg 10 07/23/19 SC SWB8082A
PCB-1221 ND 7100 ug/Kg 10 07/23/19 SC SW8082A
PCB-1232 ND 7100 ug/Kg 10 07/23/19 SC SW8082A
PCB-1242 ND 7100 ug/Kg 10 07/23/19 SC SWB8082A
PCB-1248 ND 7100 ug/Kg 10 07/23/19 SC SWB8082A
PCB-1254 53000 7100 ug/Kg 10 07/23/19 SC SW8082A
PCB-1260 ND 7100 ug/Kg 10 07/23/19 SC SW8082A
PCB-1262 ND 7100 ug/Kg 10 07/23/19 SC SW8082A
PCB-1268 ND 7100 ug/Kg 10 07/23/19 SC SW8082A
QA/QC Surrogates
% DCBP 96 % 10 07/23/19 SC 30-150%
% DCBP (Confirmation) 103 % 10 07/23/19 SC  30-150 %
% TCMX 107 % 10 07/23/19 SC  30-150 %
% TCMX (Confirmation) 111 % 10 07/23/19 SC 30-150%
Ver 1
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SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS HAZARDOUS MATERIAL REPORT
SECTION 2: FACILITY ANALYSIS

Project ID: ELM STREET SCHOOL Phoenix I.D.: CD59737
Client ID: PCB1
RL/
Parameter Result PQL Units Dilution Date/Time By Reference

RL/PQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOQ, Limit of Quantitation) ND=Not Detected at RL/PQL
BRL=Below Reporting Level L=Biased Low

QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency. Surrogate
results(%) listed in the report are not "detected" compounds.

Comments:
Results are reported on an “as received'" basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

@% Iy

Phyllis Shiller, Laboratory Director

July 25, 2019
Reviewed and Released by: Greg Lawrence, Assistant Lab Director

Ver 1
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SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS HAZARDOUS MATERIAL REPORT
SECTION 2: FACILITY ANALYSIS

PHOENIX *

Environmental Laboratories, Inc.

4%
o
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&
]
v
-

HL

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045 NY # 11301
Tel. (860) 645-1102 Fax (860) 645-0823
Ana|ysis Report FOR:  Attn: Mr.Ray Desmarais, CIH, CSP
Desmarais Environmental, Inc.
July 25, 2019 320 Hemlock Lane

Barrington, NH 03825

Sample Information Custody Information Date Time
Matrix: CAULK Collected by: 07/16/19 11:00
Location Code: DESMAR Received by: CP 07/18/19 10:37
Rush Request: Standard Analyzed by: see "By" below

P.O# Laboratory Data SDG ID: GCD59737

Phoenix ID: CD59738
Project ID: ELM STREET SCHOOL

Client ID: PCB2

RL/
Parameter Result PQL Units Dilution Date/Time By Reference
Caulk Extraction for PCB Completed 07/21/19 BX/KL/SB SW3540C
PCB (Soxhlet SW3540C)
PCB-1016 ND 110000 ug/Kg 100 07/22/19 SC SWB8082A
PCB-1221 ND 110000 ug/Kg 100 07/22/19 SC SW8082A
PCB-1232 ND 110000 ug/Kg 100 07/22/19 SC SW8082A
PCB-1242 ND 110000 ug/Kg 100 07/22/19 SC SWB8082A
PCB-1248 ND 110000 ug/Kg 100 07/22/19 SC SWB8082A
PCB-1254 980000 110000 ug/Kg 100 07/22/19 SC SW8082A
PCB-1260 ND 110000 ug/Kg 100 07/22/19 SC SW8082A
PCB-1262 ND 110000 ug/Kg 100 07/22/19 SC SW8082A
PCB-1268 ND 110000 ug/Kg 100 07/22/19 SC SW8082A
QA/QC Surrogates
% DCBP Diluted Out % 100 07/22/19 SC 30-150%
% DCBP (Confirmation) Diluted Out % 100 07/22/19 SC  30-150 %
% TCMX Diluted Out % 100 07/22/19 SC  30-150 %
% TCMX (Confirmation) Diluted Out % 100 07/22/19 SC 30-150%
Ver 1
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SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS HAZARDOUS MATERIAL REPORT
SECTION 2: FACILITY ANALYSIS

Project ID: ELM STREET SCHOOL Phoenix I.D.: CD59738
Client ID: PCB2
RL/
Parameter Result PQL Units Dilution Date/Time By Reference

RL/PQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOQ, Limit of Quantitation) ND=Not Detected at RL/PQL
BRL=Below Reporting Level L=Biased Low

QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency. Surrogate
results(%) listed in the report are not "detected" compounds.

Comments:
Results are reported on an “as received'" basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

@% Iy

Phyllis Shiller, Laboratory Director

July 25, 2019
Reviewed and Released by: Greg Lawrence, Assistant Lab Director

Ver 1
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SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS HAZARDOUS MATERIAL REPORT

SECTION 2: FACILITY ANALYSIS

Analysis Report
July 25, 2019

Sample Information
Matrix: CAULK
Location Code: DESMAR
Rush Request: Standard
P.O.#:

PHOENIX *

Environmental Laboratories, Inc.

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045

Tel. (860) 645-1102

FOR:

Fax (860) 645-0823
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NY # 11301

Attn: Mr.Ray Desmarais, CIH, CSP

Desmarais Environmental, Inc.
320 Hemlock Lane
Barrington, NH 03825

Custody Information

Collected by:
Received by:
Analyzed by:

CP
see "By" below

Laboratory Data

Project ID: ELM STREET SCHOOL

Date Time
07/16/19 11:00
07/18/19 10:37

SDG ID: GCD59737
Phoenix ID: CD59739

Client ID: PCB3

RL/
Parameter Result PQL Units Dilution Date/Time By Reference
Caulk Extraction for PCB Completed 07/21/19 BX/KL/SB SW3540C
PCB (Soxhlet SW3540C)
PCB-1016 ND 710 ug/Kg 1 07/25/19 SC SWB8082A
PCB-1221 ND 710 ug/Kg 1 07/25/19 SC SWB8082A
PCB-1232 ND 710 ug/Kg 1 07/25/19 SC SWB8082A
PCB-1242 ND 710 ug/Kg 1 07/25/19 SC SWB8082A
PCB-1248 ND 710 ug/Kg 1 07/25/19 SC SWB8082A
PCB-1254 ND 710 ug/Kg 1 07/25/19 SC SWB8082A
PCB-1260 ND 710 ug/Kg 1 07/25/19 SC SWB8082A
PCB-1262 ND 710 ug/Kg 1 07/25/19 SC SWB8082A
PCB-1268 ND 710 ug/Kg 1 07/25/19 SC SWB8082A
QA/QC Surrogates
% DCBP 69 % 1 07/25/19 SC 30-150 %
% DCBP (Confirmation) 52 % 1 07/25/19 SC 30-150%
% TCMX 55 % 1 07/25/19 SC 30-150 %
% TCMX (Confirmation) 46 % 1 07/25/19 SC  30-150 %
Ver 1
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SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS HAZARDOUS MATERIAL REPORT
SECTION 2: FACILITY ANALYSIS

Project ID: ELM STREET SCHOOL Phoenix I.D.: CD59739
Client ID: PCB3
RL/
Parameter Result PQL Units Dilution Date/Time By Reference

RL/PQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOQ, Limit of Quantitation) ND=Not Detected at RL/PQL
BRL=Below Reporting Level L=Biased Low

QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency. Surrogate
results(%) listed in the report are not "detected" compounds.

Comments:
Results are reported on an “as received'" basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

@% Iy

Phyllis Shiller, Laboratory Director

July 25, 2019
Reviewed and Released by: Greg Lawrence, Assistant Lab Director

Ver 1
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SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS HAZARDOUS MATERIAL REPORT

SECTION 2: FACILITY ANALYSIS

Analysis Report
July 25, 2019

Sample Information
Matrix: CAULK
Location Code: DESMAR
Rush Request: Standard
P.O.#:

PHOENIX *

Environmental Laboratories, Inc.

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045

Tel. (860) 645-1102

Fax (860) 645-0823

FOR:

Custody Information
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NY # 11301

Attn: Mr.Ray Desmarais, CIH, CSP
Desmarais Environmental, Inc.

320 Hemlock Lane

Collected by:
Received by:
Analyzed by:

see "By" below

Laboratory Data

Project ID: ELM STREET SCHOOL

Barrington, NH 03825

Date Time
07/16/19 11:00
07/18/19 10:37

SDG ID: GCD59737
Phoenix ID: CD59740

Client ID: PCB4

RL/
Parameter Result PQL Units Dilution Date/Time By Reference
Caulk Extraction for PCB Completed 07/21/19 BX/KL/SB SW3540C
PCB (Soxhlet SW3540C)
PCB-1016 ND 8900 ug/Kg 10 07/23/19 SC SWB8082A
PCB-1221 ND 8900 ug/Kg 10 07/23/19 SC SW8082A
PCB-1232 ND 8900 ug/Kg 10 07/23/19 SC SW8082A
PCB-1242 ND 8900 ug/Kg 10 07/23/19 SC SWB8082A
PCB-1248 ND 8900 ug/Kg 10 07/23/19 SC SWB8082A
PCB-1254 32000 8900 ug/Kg 10 07/23/19 SC SW8082A
PCB-1260 ND 8900 ug/Kg 10 07/23/19 SC SW8082A
PCB-1262 ND 8900 ug/Kg 10 07/23/19 SC SW8082A
PCB-1268 ND 8900 ug/Kg 10 07/23/19 SC SW8082A
QA/QC Surrogates
% DCBP 92 % 10 07/23/19 SC 30-150%
% DCBP (Confirmation) 99 % 10 07/23/19 SC  30-150 %
% TCMX 102 % 10 07/23/19 SC  30-150 %
% TCMX (Confirmation) 108 % 10 07/23/19 SC 30-150%
Ver 1
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SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS HAZARDOUS MATERIAL REPORT
SECTION 2: FACILITY ANALYSIS

Project ID: ELM STREET SCHOOL Phoenix I.D.: CD59740
Client ID: PCB4
RL/
Parameter Result PQL Units Dilution Date/Time By Reference

RL/PQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOQ, Limit of Quantitation) ND=Not Detected at RL/PQL
BRL=Below Reporting Level L=Biased Low

QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency. Surrogate
results(%) listed in the report are not "detected" compounds.

Comments:
Results are reported on an “as received'" basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

@% Iy

Phyllis Shiller, Laboratory Director

July 25, 2019
Reviewed and Released by: Greg Lawrence, Assistant Lab Director

Ver 1
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SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS HAZARDOUS MATERIAL REPORT

SECTION 2: FACILITY ANALYSIS

Analysis Report
July 25, 2019

Sample Information
Matrix: CAULK
Location Code: DESMAR
Rush Request: Standard
P.O.#:

Project ID: ELM STREET SCHOOL

PHOENIX *

Environmental Laboratories, Inc.

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045

Tel. (860) 645-1102

FOR:

Custody Information

Fax (860) 645-0823
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NY # 11301

Attn: Mr.Ray Desmarais, CIH, CSP

Desmarais Environmental, Inc.
320 Hemlock Lane
Barrington, NH 03825

Collected by:
Received by:
Analyzed by:

see "By" below

Laboratory Data

Date Time
07/16/19 11:00
07/18/19 10:37

SDG ID: GCD59737
Phoenix ID: CD59741

Client ID: PCB5

RL/
Parameter Result PQL Units Dilution Date/Time By Reference
Caulk Extraction for PCB Completed 07/21/19 BX/KL/SB SW3540C
PCB (Soxhlet SW3540C)
PCB-1016 ND 79000 ug/Kg 100 07/24/19 SC SWB8082A
PCB-1221 ND 79000 ug/Kg 100 07/24/19 SC SW8082A
PCB-1232 ND 79000 ug/Kg 100 07/24/19 SC SW8082A
PCB-1242 ND 79000 ug/Kg 100 07/24/19 SC SWB8082A
PCB-1248 260000 79000 ug/Kg 100 07/24/19 SC SW8082A
PCB-1254 ND 79000 ug/Kg 100 07/24/19 SC SW8082A
PCB-1260 ND 79000 ug/Kg 100 07/24/19 SC SW8082A
PCB-1262 ND 79000 ug/Kg 100 07/24/19 SC SW8082A
PCB-1268 ND 79000 ug/Kg 100 07/24/19 SC SW8082A
QA/QC Surrogates
% DCBP Diluted Out % 100 07/24/19 SC 30-150%
% DCBP (Confirmation) Diluted Out % 100 07/24/19 SC  30-150 %
% TCMX Diluted Out % 100 07/24/19 SC  30-150 %
% TCMX (Confirmation) Diluted Out % 100 07/24/19 SC 30-150%
Ver 1
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SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS HAZARDOUS MATERIAL REPORT
SECTION 2: FACILITY ANALYSIS

Project ID: ELM STREET SCHOOL Phoenix I.D.: CD59741
Client ID: PCB5
RL/
Parameter Result PQL Units Dilution Date/Time By Reference

RL/PQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOQ, Limit of Quantitation) ND=Not Detected at RL/PQL
BRL=Below Reporting Level L=Biased Low

QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency. Surrogate
results(%) listed in the report are not "detected" compounds.

Comments:
Results are reported on an “as received'" basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

@% Iy

Phyllis Shiller, Laboratory Director

July 25, 2019
Reviewed and Released by: Greg Lawrence, Assistant Lab Director

Ver 1
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SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS HAZARDOUS MATERIAL REPORT
SECTION 2: FACILITY ANALYSIS

PHOENIX *

Environmental Laboratories, Inc.

4%
o
)

L
&
]
v
-

HL

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045 NY # 11301
Tel. (860) 645-1102 Fax (860) 645-0823
Ana|ysis Report FOR:  Attn: Mr.Ray Desmarais, CIH, CSP
Desmarais Environmental, Inc.
July 25, 2019 320 Hemlock Lane

Barrington, NH 03825

Sample Information Custody Information Date Time
Matrix: CAULK Collected by: 07/16/19 11:00
Location Code: DESMAR Received by: CP 07/18/19 10:37
Rush Request: Standard Analyzed by: see "By" below

P.O# Laboratory Data SDG ID: GCD59737

Phoenix ID: CD59742
Project ID: ELM STREET SCHOOL

Client ID: PCB6

RL/
Parameter Result PQL Units Dilution Date/Time By Reference
Caulk Extraction for PCB Completed 07/2119 BX/KL/SB SW3540C
PCB (Soxhlet SW3540C)
PCB-1016 ND 7100 ug/Kg 10 07/24/19 SC SWB8082A
PCB-1221 ND 7100 ug/Kg 10 07/24/19 SC SW8082A
PCB-1232 ND 7100 ug/Kg 10 07/24/19 SC SW8082A
PCB-1242 ND 7100 ug/Kg 10 07/24/19 SC SWB8082A
PCB-1248 25000 7100 ug/Kg 10 07/24/19 SC SWB8082A
PCB-1254 ND 7100 ug/Kg 10 07/24/19 SC SW8082A
PCB-1260 ND 7100 ug/Kg 10 07/24/19 SC SW8082A
PCB-1262 ND 7100 ug/Kg 10 07/24/19 SC SW8082A
PCB-1268 ND 7100 ug/Kg 10 07/24/19 SC SW8082A
QA/QC Surrogates
% DCBP 99 % 10 07/24/19 SC 30-150%
% DCBP (Confirmation) 90 % 10 07/24/19 SC  30-150 %
% TCMX 109 % 10 07/24/19 SC  30-150 %
% TCMX (Confirmation) 95 % 10 07/24/19 SC 30-150%
Ver 1
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SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS HAZARDOUS MATERIAL REPORT
SECTION 2: FACILITY ANALYSIS

Project ID: ELM STREET SCHOOL Phoenix I.D.: CD59742
Client ID: PCB6
RL/
Parameter Result PQL Units Dilution Date/Time By Reference

RL/PQL=Reporting/Practical Quantitation Level (Equivalent to NELAC LOQ, Limit of Quantitation) ND=Not Detected at RL/PQL
BRL=Below Reporting Level L=Biased Low

QA/QC Surrogates: Surrogates are compounds (preceeded with a %) added by the lab to determine analysis efficiency. Surrogate
results(%) listed in the report are not "detected" compounds.

Comments:
Results are reported on an “as received'" basis, and are not corrected for dry weight.

All soils, solids and sludges are reported on a dry weight basis unless otherwise noted in the sample comments.

If you are the client above and have any questions concerning this testing, please do not hesitate to contact Phoenix Client Services at ext.200.
The contents of this report cannot be discussed with anyone other than the client listed above without their written consent.

@% Iy

Phyllis Shiller, Laboratory Director

July 25, 2019
Reviewed and Released by: Greg Lawrence, Assistant Lab Director

Ver 1
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SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS HAZARDOUS MATERIAL REPORT
SECTION 2: FACILITY ANALYSIS

1

PHOENIX®

Environmental Laboratories, Inc.

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045 NY # 11301
Tel. (860) 645-1102 Fax (860) 645-0823
QA/QC Report
July 25, 2019 QA/QC Data SDG I.D.: GCD59737
% %
Blk LCS LCSD LCS MS MSD MS Rec RPD
Parameter Blank RL % % RPD % % RPD Limits Limits

QA/QC Batch 488714 (ug/Kg), QC Sample No: CD59738 10X (CD59737, CD59738, CD59739, CD59740, CD59741, CD59742)
Polychlorinated Biphenyls

PCB-1016 ND 170 87 80 8.4 40-140 30
PCB-1221 ND 170 40-140 30
PCB-1232 ND 170 40-140 30
PCB-1242 ND 170 40-140 30
PCB-1248 ND 170 40-140 30
PCB-1254 ND 170 40-140 30
PCB-1260 ND 170 83 82 1.2 40-140 30
PCB-1262 ND 170 40-140 30
PCB-1268 ND 170 40-140 30
% DCBP (Surrogate Rec) 91 % 80 81 1.2 30-150 30
% DCBP (Surrogate Rec) (Confirm 91 % 81 82 1.2 30-150 30
% TCMX (Surrogate Rec) 87 % 92 77 17.8 30-150 30
% TCMX (Surrogate Rec) (Confirm 82 % 88 73 18.6 30-150 30
Comment:

A LCS and LCS Duplicate were performed instead of a matrix spike and matrix spike duplicate.

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.
RPD - Relative Percent Difference
LCS - Laboratory Control Sample y
LCSD - Laboratory Control Sample Duplicate % /3 !E- é?é!
MS - Matrix Spike
MS Dup - Matrix Spike Duplicate

NC - No Criteria
Intf - Interference

Phyllis/Shiller, Laboratory Director
July 25, 2019
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PHOENIX =7

Environmental Laboratories, Inc.
587 East Middle Turnpike, P.0.Box 370, Manchester, CT 06045
Tel. (860) 645-1102 Fax (860) 645-0823

NY # 11301

Analysis Comments
July 25, 2019 SDG I.D.: GCD59737

The following analysis comments are made regarding exceptions to criteria not already noted in the Analysis Report or
QA/QC Report: None.
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Asbestos Survey Report August 2019
Elm Street School- Nashua, NH Page 16

Appendix 2
Diagrams

320 Hemlock Lane, Barrington, NH 03825 ph 603-664-5500 fax 603-664-5600 www.denvironmental.com
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(i

320 Hemlock Lane, Barrington, NH 03825 ph 603-664-5500 fax 603-664-5600 www.denvironmental.com

environmenta:
Floor Tile and Mastic 2 Layers

Plaster on Wire Lathe
Blackboards and Adhesive
Hidden Pipe Insulation

Floor Tile and Mastic

Pipe Fittings above Ceiling
12X12 Asbestos Ceilings
Plaster on Wire Lathe
Blackboards and Adhesive
Suspect Hidden Pipe insulation

[]
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JOINT SPECIAL SCHOOL BUILDING COMMITTER
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ScALE:

12 JUNE 2012

1 <
1"=6.096 Meters

1 PLAN AND PROFILE OF LAKE STREET FROM MAIN TO ASH, CITY OF NASHUA,
DATED 1890 ON FILE WITH THE CITY OF NASHUA ENGINEERING DEPARTMENT

AS PLAN No. 311

LAND IN NASHUA, NEW HAMPSHIRE, BOSTON & MAINE CORPORATION TO

NASHUA GLASS CO., INC., DATED 15 NOVEMBER 1988, BY ALLAN H. SWANSON,

INC. AND RECORDED AS H.C.R.D. PLAN No. 23178.

LAND IN NASHUA, N.H., BOSTON AND MAINE RAILROAD TO IDO E. KASHULINES,

D,

3
DATED AUG. 1947, IDENTIFIED AS PLAN R6-47B-3 AND RECORDED AS H.C.R
PLAN No. 1658.

4. RIGHT OF WAY AND TRACK MAP, NASHUA & ACTON R.R., OPERATED BY THE
BOSTON AND MAINE R.R., ON FILE WITH PANAM RAILWAYS (F/ B&M RR.) AS VAL

SHEETVENH./47°B.
LOT LINE RELOCATION PLAN, SHEET 98 LOTS 40, 23, 24 AND 25, LAND OF 125
CHESTNUT STREET LLC, JOHN H. SPOFFORD & ERIC L. PARENT, CHESTNUT
AND NEVADA STREETS, NASHUA, NEW HAMPSHIRE, BY CUOCO & CORMIER
ENGINEERING ASSOCIATES, INC. AND RECORDED AS H.C.R.D. PLAN No. 37630,

1 PURPOSE OF PLAN:
TO DEPICT THE RESULTS OF A LIMITED TOPOGRAPHIC SURVEY
CONDUCTED BY THIS OFFICE IN APRIL THROUGH JUNE OF 2019,

2 PRESENT ZONING: RC; URBAN RESIDENCE

LOT NUMBERS REFER TO THE CITY OF NASHUA ASSESSORS MAP 98

4 THE 1816 LAYOUT FOR THIS SECTION OF LAKE STREET CALLS FOR AWIDTH OF
33 FEET. PLAN REFERENCE No. 1 ABOVE DEPICTS THIS SECTION OF LAKE
STREET HAVING A VARIABLE WIDTH. THE APPROXIMATE RIGHT OF WAY FOR
LAKE STREET DEPICTED HEREON IS BASED ON THE CONSTRUCTED
IMPROVEMENTS (SIDEWALKS) AND THE SCALED WIDTH FROM PLAN
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MEMORANDUM
TO: Mr. Shawn Smith FROM: F. Giles Ham, P.E.
Joint Special School Building Derek Roach, E.I.T
Committee Vanasse & Associates, Inc.
38 Riverside Street 35 New England Business Center Drive
Nashua, MA 03062 Suite 140

Andover, MA 01810
(978) 474-8800

DATE: September 20, 2019 RE: 8286

SUBJECT: Middle School Construction and/or Renovations
Nashua, New Hampshire

As requested, Vanasse & Associates, Inc. (VAI) has evaluated the potential middle school projects at three
existing middle schools in Nashua, New Hampshire as well as at the proposed site for a potential middle
school to be located off Buckmeadow Road. This report identifies existing vehicle, pedestrian, and bicycle
volumes within the study area for each location, identifies the parking demand at the existing middle
schools, provides queue observations, evaluates safety, and provides recommendations. The following
provides a brief summary of the study findings.

PROJECT DESCRIPTION

The City of Nashua has determined the need to either build a new middle school or renovate existing schools
in the city. Currently, Nashua has 3 middle schools in operation: Elm Street Middle School, Fairgrounds
Middle School, and Pennichuck Middle School. If the Elm Street Middle School is to remain open then
the three existing middle school would be renovated and the students would be dispersed among the schools
such that each school has approximately 800 students. If the Elm Street Middle School is closed then the
other two existing middle schools would be renovated and a new middle school would be built off of
Buckmeadow Road. In this scenario the students would also be dispersed such that each school has
approximately 800 students.

ELM STREET MIDDLE SCHOOL

The Elm Street Middle School is located at 117 Elm Street and is bounded by Lake Street to the south,
West Otterson Street to the north, Chestnut Street to the west, and Elm Street to the east. The school has
approximately 166 staff employees and approximately 1,039 enrolled students. The school uses 26 buses
to transport approximately 660 students to and from school while another 489 students walk to and from
school. The study area is listed below and graphically depicted in Figure 1.

West Otterson Street at Chestnut Street

West Otterson Street at East School Driveway
West Otterson Street at West School Driveway
West Otterson Street at Elm Street

Elm Street at Belmont Street
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Lake Street at EIm Street

Lake Street at East School Driveway
Lake Street at Middle School Driveway
Lake Street at West School Driveway
Lake Street at Chestnut Street

Chestnut Street at School Driveway

Existing Traffic Volumes

In order to establish baseline traffic-volume conditions within the study area, manual turning movement
counts (TMCs) were completed in June 2019. Counts included vehicles, pedestrians, and bicyclists. The
TMCs were conducted during the weekday morning (6:30 to 8:30 AM) and weekday afternoon (1:00 to
3:00 PM) peak periods, which represent the peak periods for school traffic. The existing weekday morning
and weekday afternoon vehicular volumes for all the study area intersections are graphically depicted in
Figure 2 and Figure 3, respectively. The existing weekday morning and weekday afternoon pedestrian and
bicycle volumes for all the study area intersections are graphically depicted in Figure 4 and Figure 5,
respectively.

Parking Demand

Parking observations were conducted on-site and on the adjacent streets to the school property to determine
the parking demand for the school. The number of parked vehicles was recoded at 8:10 AM and 2:10 PM.
At 8:10 AM, 74 vehicles were parked on-site (2 lots) and 33 were parked on Elm Street adjacent to the
school. At 2:10 PM, 65 vehicles were parked on-site and 29 were parked on Elm Street adjacent to the
school. The West Otterson Street lot is at capacity and additional teacher parking appears to be needed.

Queue Observations

Vehicle queue observations were conducted during the weekday morning drop-off and weekday afternoon
pick-up periods on Elm Street where drop-offs and pick-ups are designated. Based on these observation,
vehicle queue ranged from 5 to 10 vehicles.

Overall, traffic operations are as expected during drop-off and pick-up times. Additional off-street parking
appears to be needed and all school zone signage needs to be upgraded.

Proposed Modifications

Redistributing the students such that each school has approximately 800 students will decrease the existing
number of enrolled students at this school and would correspond to a decrease in traffic in the area. The
proposed renovations will include changing the drop-off and pick-up operations on-site and upgrading the
school zone signage. Based on good engineering principles the buses will have a separate drop-off and
pick-up area from the parents drop-off and pick-up area. The new circulation will have buses enter and exit
from Chestnut Street and parent traffic enter from Lake Street and exit out Chestnut Street. Based on the
review of the exiting middle school signage, it was determined that the signage does not meet the Manual
on Uniform Traffic Devices (MUTCD)'! standards for school signage. The signage at the school will be
upgraded to meet MUTCD standards. Figure 6 lists the MUTCD standard signage for schools.

IManual on Uniform Traffic Control Devices, 2009 Edition; Federal Highway Administration; 2009
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FAIRGROUND MIDDLE SCHOOL

The Fairgrounds Middle School is located at 27 Cleveland Street and is bounded by Cleveland Street to the
north and Fairview Avenue to the west. The school has approximately 130 staff employees and
approximately 703 students enrolled. The school uses 10 buses to transport approximately 343 students to
and from school while another 383 students walk to and from school. The study area is listed below and
graphically depicted in Figure 7.

e Fairview Avenue at Cleveland Street

e C(Cleveland Street at School Main Entrance
e Cleveland Street at East School Driveway
e  Almont Street at Cleveland Street

Existing Traffic Volumes

In order to establish base traffic-volume conditions within the study area, manual turning movement counts
(TMCs) were completed in June 2019. Counts included vehicles, pedestrians, and bicyclists. The TMCs
were conducted during the weekday morning (6:30 to 8:30 AM) and weekday afternoon (1:00 to 3:00 PM)
peak periods, which represent the peak periods for school traffic. The existing weekday morning and
weekday afternoon vehicular volumes for all the study area intersections are graphically depicted in
Figure 8. The existing weekday morning and weekday afternoon pedestrian and bicycle volumes for all the
study area intersections are graphically depicted in Figure 9.

Parking Demand

Parking observations were conducted on-site to determine the parking demand for the school. The number
of parked vehicles was recoded at 8:15 AM and 1:45 PM. At 8:15 AM, 97 vehicles were parked on-site and
at 1:45 PM 101 vehicles were parked on-site.

Queue Observations

Vehicle queue observations were conducted during the weekday morning drop-off and weekday afternoon
pick-up periods on Cleveland Street where drop-offs and pick-ups are designated. Based on these
observation, the maximum vehicle queue on Cleveland Street was 14 vehicles in the westbound direction.
Additional drop-off and pick-ups occur along both sides of Cleveland Street

Overall, traffic conditions are quite busy and are complicated by the simultaneous school hours of the
Fairgrounds Elementary School. Most drop-off and pick-up activity occurs on-street and could be aided by
a striped shoulder. All school zone signage in the area needs to be upgraded.

Trip Generation

Whether the new middle school is built or not, the Fairgrounds Middle School will have its student
population increase from 703 students to approximately 800 students. To estimate the traffic increase due
to the increase in enrolment, trip generation rates published by the Institute of Transportation Engineers
(ITE) Trip Generation manual for Land Use Codes (LUC) 522 — Middle School/Junior High School were
used. A summary of the expected vehicle trip generation is summarized in Table 1.
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Traffic Analysis for Middle School Construction and/or Renovations - Nashua, New Hampshire
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Traffic Analysis for Middle School Construction and/or Renovations - Nashua, New Hampshire
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As can be seen from Table 1, the expansion is expected to generate 68 new vehicle trips (37 vehicles
entering and 31 exiting) during the weekday morning peak hour. During the weekday afternoon peak hour,
the expansion is expected to generate 34 new vehicle trips (16 vehicles entering and 18 exiting). Overall,
the increase in traffic will not result in a significant change in traffic operation

Table 1
TRIP-GENERATION

Fairground Middle School®

Time Period/ 703 to 800 Student
Directional Distribution Increase

Weekday Morning Peak Hour:

Entering 37
Exiting 31
Total 68

Weekday Afternoon Peak Hour:

Entering 16
Exiting 18
Total 34

“Based on ITE LUC 522, Middle School/Junior High School.

Proposed Modifications

The proposed renovations will include changing the drop-off and pick-up operations on-site and upgrading
the school zone signage. Based on good engineering principles the buses will have a separate drop-off and
pick-up area from the parents drop-off and pick-up area. Cleveland Street should be restriped to
accommodate two 12-foot lanes and 8-foot shoulders on either side of the roadway. The shoulders will
allow for drop-off and pick-ups to be completed without blocking through traffic on Cleveland Street. The
shoulder areas should be signed “no parking student loading zone driver must remain in vehicle”. The
shoulder area on the school side and eastbound may need to be no parking such that during the afternoon
period this can be utilized for the parent pick-up queueing area. Based on the review of the exiting middle
school signage, it was determined that the signage does not meet the Manual on Uniform Traffic Devices
(MUTCD)? standards for school signage. The signage at the school will be upgraded to meet MUTCD
standards. Figure 6 lists the MUTCD standard signage for schools.

PENNICHUCK MIDDLE SCHOOL

The Pennichuck Middle School is located at 207 Manchester Street and is bounded by Manchester Street
to the west, Henri A Burque Highway (Route 3) to the south, and by open and wooded areas to the north
and east. The school has approximately 112 staff employees and approximately 639 students enrolled. The
school uses 11 buses to transport approximately 435 students to and from school while another 228 students
walk to and from school. The study area is listed below and graphically depicted in Figure 10.

e Route 3 at Manchester Street

2Manual on Uniform Traffic Control Devices, 2009 Edition; Federal Highway Administration; 2009
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e Manchester Street at Ferry Road and School Driveway
e School Driveway at Internal Drive

Existing Traffic Volumes

In order to establish base traffic-volume conditions within the study area, manual turning movement counts
(TMCs) were completed in June 2019. Counts included vehicles, pedestrians, and cyclists. The TMCs were
conducted during the weekday morning (6:30 to 8:30 AM) and weekday afternoon (1:00 to 3:00 PM) peak
periods, which represent the peak periods for school traffic. The existing weekday morning and weekday
afternoon vehicular volumes for all the study area intersections are graphically depicted in Figure 11. The
existing weekday morning and weekday afternoon pedestrian and bicycle volumes for all the study area
intersections are graphically depicted in Figure 12.

Parking Demand
Parking observations were conducted on-site to determine the parking demand rate for the school. The

number of parked vehicles was recoded at 8:10 AM and 1:30 PM. At 8:10 AM, 75 vehicles were parked
on-site and at 1:30 PM 84 vehicles were parked on-site.

Queue Observations

Vehicle queue observations were conducted during the weekday morning drop-off and weekday afternoon
pick-up periods on-site where drop-offs and pick-ups are designated. Based on these observation, the
maximum vehicle queue was 32 vehicles which queue in two rows in the afternoon period.

Trip Generation

The school is set up such that the drops-off and pick-up area is on the internal roadway that circles the
school. Therefore the schools trip generation can be estimated based on the traffic counts that were
conducted at the intersection of the School Driveway at Internal Drive. Table 2 summarizes the peak hour
traffic volumes.

Table 2
TRIP-GENERATION

Time Period/ Pennichuck
Directional Distribution Middle School®

Weekday Morning Peak Hour:

Entering 264

Exiting 210

Total 474
Weekday Afternoon Peak Hour:

Entering 88

Exiting 107

Total 195

2Based on counts conducted by VAI in June 2019.
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SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS TRAFFIC STUDY
SECTION 2: FACILITY ANALYSIS

As can be seen in Table 2, the school generates 474 vehicle trips with 264 vehicles entering and 210 exiting
during the weekday morning peak hour. During the weekday afternoon peak hour the school generates 195
vehicle trips with 88 vehicles entering and 107 exiting.

Overall, traffic conditions at this school are as expected. During the observation periods, no crossing guard
was located at Manchester Street. This location should be considered for a traffic signal. School zone
signage needs to be upgraded.

Whether the new middle school is built or not, this school will have its student population increase from
639 students to approximately 800 students. To estimate the traffic increase due to the increase in enrolment,
trip rates developed from the counts conducted by VAI in June were used. Table 3 summarizes the existing
trip rates and proposed trip generation of the school expansion.

Table 3
TRIP-GENERATION

Pennichuck Middle School

Time Period/ Existing® Proposed®
Directional Distribution (639 Students)  Trip Rates® (800 Students)  Increase

Weekday Morning Peak Hour:

Entering 264 0.41 328 64
Exiting 210 033 264 54
Total 474 0.74 592 118
Weekday Afternoon Peak Hour:
Entering 88 0.14 112 24
Exiting 107 0.17 136 29
Total 195 0.31 248 53
“From Table 1.

Based on existing trip generation divided by the existing student enrollment.
“Based on trip rates multiplied by the propose number of enrolled students.

As can be seen from Table 3, the expansion is expected to generate 118 new vehicle trips (64 vehicles
entering and 54 exiting) during the weekday morning peak hour. During the weekday afternoon peak hour,
the expansion is expected to generate 53 new vehicle trips (24 vehicles entering and 29 exiting).

Proposed Modifications

The proposed renovations will include changing the drop-off and pick-up operations on-site, redesigning
the intersection of Manchester Street at Ferry Road/School Driveway, constructing a second entrance only
driveway from Manchester Street, and upgrading the school zone signage. Based on good engineering
principles the buses will have a separate drop-off and pick-up area from the parents srop-off and pick-up
area. The entrance only driveway will connect to Manchester Street approximately 370 feet south of the
existing driveway and an exclusive right-turn lane will be striped on Manchester Street. The intersection of
Manchester Street at Ferry Road/School Driveway will be redesigned to accommodate a traffic signal and
a southbound left-turn lane on Manchester Street, a northbound right-turn lane on Manchester Street, and
an exclusive left-turn lane and exclusive right turn lane exiting the school. The internal intersection exiting
traffic will be placed under traffic signal control such that exiting traffic can alternate traffic flow. A
conceptual design plan for the proposed changes is depicted in Figure 13. Based on the review of the exiting
middle school signage, it was determined that the signage does not meet the Manual on Uniform Traffic

G:\8286 Nashua\Memo\Shawn Smith 092019.docx 6
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Devices (MUTCD)? standards for school signage. The signage at the school will be upgraded to meet
MUTCD standards. Figure 6 lists the MUTCD standard signage for schools.

PROPOSED NEW MIDDLE SCHOOL

The proposed new middle school would be bounded by Buckmeadow Road to the west, Cherrywood Drive
to the north and east, and by Medallion Court to the south. The study area is listed below and graphically
depicted in Figure 14

Main Dunstable Road (Route 111A) at Buckmeadow Road/Gilson Road
Ridge Road at Buckmeadow Road/ Winn Road

Ridge Road at Cherrywood Drive/Covey Road

Cherrywood Drive at Medallion Court

Cherrywood Drive at Hibiscus Way

Existing Traffic Volumes

In order to establish base traffic-volume conditions within the study area, manual turning movement counts
(TMCs) were completed in June 2019. Counts included vehicles, pedestrians, and cyclists. The TMCs were
conducted during the weekday morning (6:30 to 8:30 AM) and weekday afternoon (1:00 to 3:00 PM) peak
periods, which represent the peak periods for school traffic. The existing weekday morning and weekday
afternoon vehicular volumes for all the study area intersections are graphically depicted in Figure 15 and
Figure 16, respectively. The existing weekday morning and weekday afternoon pedestrian and bicycle
volumes for all the study area intersections are graphically depicted in Figure 17 and Figure 18,
respectively.

Trip Generation

The proposed middle school would have approximately 800 enrolled students. To estimate the traffic for
the new middle school, trip generation rates published by the Institute of Transportation Engineers (ITE)
Trip Generation manual for Land Use Codes (LUC) 522 — Middle School/Junior High School were used.
A summary of the expected vehicle trip generation is summarized in Table 4.

As can be seen in Table 4, the school is estimated to generate 560 vehicle trips with 308 vehicles entering
and 252 exiting during the weekday morning peak hour. During the weekday afternoon peak hour the school
is expected to generate 280 vehicle trips with 129 vehicles entering and 151 exiting.

3Manual on Uniform Traffic Control Devices, 2009 Edition; Federal Highway Administration; 2009
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SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS TRAFFIC STUDY
SECTION 2: FACILITY ANALYSIS

Table 4
TRIP-GENERATION

Time Period/ New Middle School®
Directional Distribution (800 Students)

Weekday Morning Peak Hour:

Entering 308

Exiting 252

Total 560
Weekday Afternoon Peak Hour:

Entering 129

Exiting 151

Total 280

aBased on ITE LUC 522, Middle School/Junior High School.

New School Design

If the Elm Street School is closed then a new school will be built. The new school will be constructed with
full access from Buckmeadow Road and emergency access from Medallion Court. The new school will
have a separate drop-off and pick-up location for buses and parents. The newly created intersection of
Buckmeadow Road at the School Driveway will have an exclusive left-turn lane on Buckmeadow Road
southbound, and exclusive right-turn lane on Buckmeadow Road northbound, and an exclusive left-turn
lane and exclusive right-turn lane exiting the school. A traffic signal is proposed at the new driveway and
a traffic signal warrant analysis should be conducted at this location.

cc: File
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Roof Trac

Nashua School District (SAU #42)

Bicentennial Elementary School
Elm Street Middle School

Main Dunstable Elementary School

Created By:

M

ARM Consultants LLC
PO Box 4
Chester, NH 03036
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SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS ROOF TRAC REPORT
SECTION 2: FACILITY ANALYSIS

Nashua

A » School District
s

JUCATE. INSPIRE. EMPOWER

Roof: Type #1 Building: Bicentennial Owner: Nashua School District -
Elementary SAU #42

Date of inspection: 7-16-19 Address: 296 E. Dunstable Rd
Nashua, NH 03062

Roof area square footage: 57,728 +/- SF

Remaining Service Life: 3-4 years
Action: Approximate Cost: Description:
Remedial maintenance: $1,500 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is 22 years old and showing signs of its age. Open flashings, shaling ballast stone, etc

Roofing Contractor/Installer: AJ Desjardins Roofing Co Inc
Approx. Year Installed: 1997
Manufacturer: Carlisle

Assembly (from the top down):

Surfacing: Stone Ballast

Membrane: .045 EPDM (Loose Laid)

Insualtion: 1 1/2" Polyisocyanurate(Loose Laid)

Membrane #2: Asphalt Built up roof (With gravel surface still intact)
Insulation #2: 2" Foam

Deck Type: 1 1/2" type "B" steel

Drainage Type: 4" Internal drains

Replacement Cost: Approximate square foot cost:
$990,000 $17.15 SF

Price does not include any potential asbestos abatement.
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Nashua

w School District

JUCATE. INSPIRE. EMPOWER.

Roof: Type #2 Building: Bicentennial Owner: Nashua School District -
Elementary SAU #42

Date of inspection: 7-16-19 Address: 296 E. Dunstable Rd
Nashua, NH 03062

Roof area square footage: 1,648 +/- SF

Remaining Service Life: 4-5 years
Action: Approximate Cost: Description:
Remedial maintenance: $500 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is 22 years old and showing signs of its age. Open flashings, shaling ballast stone, etc

Roofing Contractor/Installer: AJ Desjardins Roofing Co Inc
Approx. Year Installed: 1997
Manufacturer: Carlisle

Assembly (from the top down):

Surfacing: Stone Ballast

Membrane: .045 EPDM (Loose Laid)

Insualtion: 1 1/2" Polyisocyanurate(Loose Laid)
Deck Type: 1 1/2" type "B" steel

Drainage Type: 4" Internal drains

Replacement Cost: Approximate square foot cost:
$27,000 $16.38 SF
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Nashua

A » School District
s

JUCATE. INSPIRE. EMPOWER

Roof: Type #3 Building: Bicentennial Owner: Nashua School District -
Elementary SAU #42

Date of inspection: 7-16-19 Address: 296 E. Dunstable Rd
Nashua, NH 03062

Roof area square footage: 330 +/- SF

Remaining Service Life: 6-8 years
Action: Approximate Cost: Description:
Remedial maintenance: $0 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is 22 years old and in fair condition

Roofing Contractor/Installer: AJ Desjardins Roofing Co Inc
Approx. Year Installed: 1997
Manufacturer: Carlisle

Assembly (from the top down):

Membrane: .045 EPDM (Fully Adhered)

Insualtion: 1 1/2" Polyisocyanurate(Mechanically Fastened)

Membrane #2: 1" thick Asphalt Built up roof (With gravel surface still intact)
Insulation #2: 2" Foam

Deck Type: 1 1/2" type "B" steel

Drainage Type: Sloped to other roof area

Replacement Cost: Approximate square foot cost:
$5,610 $17.00 SF

Price does not include any potential asbestos abatement.
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Nashua

w School District

JUCATE. INSPIRE. EMPOWER.

Roof: Type #4 Building: Bicentennial Owner: Nashua School District -
Elementary SAU #42

Date of inspection: 7-16-19 Address: 296 E. Dunstable Rd
Nashua, NH 03062

Roof area square footage: 11,780 +/- SF

Remaining Service Life: 4-5 years
Action: Approximate Cost: Description:
Remedial maintenance: $500 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is 22 years old and showing signs of its age. Open flashings, shaling ballast stone, etc

Roofing Contractor/Installer: AJ Desjardins Roofing Co Inc
Approx. Year Installed: 1997
Manufacturer: Carlisle

Assembly (from the top down):

Surfacing: Stone Ballast

Membrane: .045 EPDM (Loose Laid)
Insualtion: 3" Polyisocyanurate(Loose Laid)
Deck Type: 1 1/2" type "B" steel

Drainage Type: 4" Internal drains

Replacement Cost: Approximate square foot cost:
$180,000 $15.32 SF
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Nashua

s A » School District
V JUCATE. INSPIRE. EMPOWER.
Roof area: #1 Building: EIm Street Middle Owner: Nashua School District -
School SAU #42
Date of inspection: 7-16-19 Address: 117 EIm Street
Nashua, NH 03062

Roof area square footage: 11,715 +/- SF

Remaining Service Life: 2-4 years
Action: Approximate Cost: Description:
Remedial maintenance: $0 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is 22 years old and showing signs of its age. Membrane is brittle and difficult to weld to. Warranty expired
in 2017.

Roofing Contractor/Installer: Unknown
Approx. Year Installed: 1997
Manufacturer: Sarnafil

Assembly (from the top down):

Membrane: .072 $327 PVC (Fully Adhered)

Insualtion: 2.7" Polyisocyanurate (Mechanically Fastened)
Membrane #2: Unknown (no access to the roof area)
Insulation #2: Unknown

Deck Type: 3" +/- Tectum

Drainage Type: Sloped to edges

Replacement Cost: Approximate square foot cost:
$200,000 $17.07 SF

Price does not include any potential asbestos abatement.
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Nashua

A » School District
s

JUCATE. INSPIRE. EMPOWER

Roof area: #2 Building: Elm Street Middle Owner: Nashua School District -
School SAU #42

Date of inspection: 7-16-19 Address: 117 Elm Street
Nashua, NH 03062

Roof area square footage: 6,015 +/- SF

Remaining Service Life: 2-3 years
Action: Approximate Cost: Description:
Remedial maintenance: $500 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is 22 years old and showing signs of its age. Membrane is brittle and difficult to weld to. Warranty expired
in 2017.

Roofing Contractor/Installer: Unknown
Approx. Year Installed: 1997
Manufacturer: Sarnafil

Assembly (from the top down):

Membrane: .072 S$327 PVC fleece back (Fully Adhered)
Insualtion: 2.7" Polyisocyanurate (Mechanically Fastened)
Membrane #2: Asphalt built up roof (no gravel surface)
Insulation #2: none

Deck Type: Concrete

Drainage Type: 4" diameter internal

Replacement Cost: Approximate square foot cost:
$126,500 $21.03 SF

Price does not include any potential asbestos abatement.
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Nashua

s A » School District
V JUCATE. INSPIRE. EMPOWER.
Roof area: #3 Building: EIm Street Middle Owner: Nashua School District -
School SAU #42
Date of inspection: 7-16-19 Address: 117 EIm Street
Nashua, NH 03062

Roof area square footage: 535 +/- SF

Remaining Service Life: 2-3 years
Action: Approximate Cost: Description:
Remedial maintenance: $500 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is 22 years old and showing signs of its age. Membrane is brittle and difficult to weld to. Warranty expired
in 2017.

Roofing Contractor/Installer: Unknown
Approx. Year Installed: 1997
Manufacturer: Sarnafil

Assembly (from the top down):

Membrane: .072 $327 PVC fleece back (Mechanically attached)
Insualtion: 2.7" Polyisocyanurate (Mechanically Fastened)
Deck Type: Concrete

Drainage Type: 4" diameter internal

Replacement Cost: Approximate square foot cost:
$10,700 $20.00 SF

HARRIMAN NASHUA MIDDLE SCHOOLS FACILITY ANALYSIS & CONCEPT DESIGN REPORT / 311



SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS ROOF TRAC REPORT
SECTION 2: FACILITY ANALYSIS

Nashua

A » School District
s

JUCATE. INSPIRE. EMPOWER

Roof area: #4 Building: Elm Street Middle Owner: Nashua School District -
School SAU #42

Date of inspection: 7-16-19 Address: 117 Elm Street
Nashua, NH 03062

Roof area square footage: 8,600 +/- SF

Remaining Service Life: 2-4 years
Action: Approximate Cost: Description:
Remedial maintenance: $2,500 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is 22 years old and showing signs of its age. Membrane is brittle and difficult to weld to. Warranty expired
in 2017. There is a drain missing in one of the alley ways.

Roofing Contractor/Installer: Unknown
Approx. Year Installed: 1997
Manufacturer: Sarnafil

Assembly (from the top down):

Membrane: .072 S$327 PVC fleece (Fully Adhered)
Insualtion: 2.7" Polyisocyanurate (Mechanically Fastened)
Membrane #2: 2 layers of asphalt built up roofing
Insulation #2: None

Deck Type: Concrete

Drainage Type: 4" diameter internal

Replacement Cost: Approximate square foot cost:
$165,000 $19.18 SF

Price does not include any potential asbestos abatement.
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Nashua

s A » School District
V JUCATE. INSPIRE. EMPOWER.
Roof area: #5 Building: EIm Street Middle Owner: Nashua School District -
School SAU #42
Date of inspection: 7-16-19 Address: 117 EIm Street
Nashua, NH 03062

Roof area square footage: 3,518 +/- SF

Remaining Service Life: 10-12 years
Action: Approximate Cost: Description:
Remedial maintenance: $150 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is 8 years old and in fair condition. There is no warranty information availble from Carlisle

Roofing Contractor/Installer: Unknown
Approx. Year Installed: 2011
Manufacturer: Carlisle

Assembly (from the top down):

Membrane: .060 EPDM (Fully Adhered)

Thermal Barrier: 5/8" Dens Deck (Mechanically Fastened)
Insulation: 2" min 1/4" per foot tapered polyisocyanurate
Seperation layer: Loose felt

Vapor Barrier: Self adhered synthetic

Membrane #2: Asphalt built up roof (2 layers)

Deck Type: Concrete

Drainage Type: 4" diameter internal

Replacement Cost: Approximate square foot cost:
$88,000 $25.02 SF

Price does not include any potential asbestos abatement.

HARRIMAN NASHUA MIDDLE SCHOOLS FACILITY ANALYSIS & CONCEPT DESIGN REPORT / 313



SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS ROOF TRAC REPORT
SECTION 2: FACILITY ANALYSIS

Nashua

A » School District
s

JUCATE. INSPIRE. EMPOWER

Roof area: #6 Building: Elm Street Middle Owner: Nashua School District -
School SAU #42

Date of inspection: 7-16-19 Address: 117 Elm Street
Nashua, NH 03062

Roof area square footage: 24,542 +/- SF

Remaining Service Life: 16-18 years
Action: Approximate Cost: Description:
Remedial maintenance: $0 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is 4 years old and in good condition. The seams are stripped in as designed by Noblen & Assoc..

Roofing Contractor/Installer: A&M Roofing and Sheetmetal
Approx. Year Installed: 2015
Manufacturer: Firestone

Assembly (from the top down):

Membrane: .060 EPDM (Fully Adhered)

Thermal Barrier: 5/8" Dens Deck (Mechanically Fastened)
Insulation: 2" + 2" = 4" total polyisocyanurate

Membrane #2: Asphalt built up roof

Deck Type: Concrete

Drainage Type: 4" diameter internal

Replacement Cost: Approximate square foot cost:
$300,000 $12.22 SF

Price does not include any potential asbestos abatement.
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Nashua

s A » School District
V JUCATE. INSPIRE. EMPOWER.
Roof area: #7 Building: EIm Street Middle Owner: Nashua School District -
School SAU #42
Date of inspection: 7-16-19 Address: 117 EIm Street
Nashua, NH 03062

Roof area square footage: 5,270+/- SF

Remaining Service Life: 12-14 years
Action: Approximate Cost: Description:
Remedial maintenance: $0 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is 8 years old and in fair condition. There is no warranty information availble from Carlisle

Roofing Contractor/Installer: Unknown
Approx. Year Installed: 2011
Manufacturer: Carlisle

Assembly (from the top down):

Membrane: .060 EPDM (Fully Adhered)

Thermal Barrier: 5/8" Dens Deck (Mechanically Fastened)
Insulation: 2" + 2" = 4" total polyisocyanurate

Thermal Barrier: 5/8" Dens Deck

Deck Type: Concrete

Drainage Type: 4" diameter internal

Replacement Cost: Approximate square foot cost:
$110,000 $20.87 SF
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Nashua

A » School District
s

JUCATE. INSPIRE. EMPOWER

Roof area: #8 Building: Elm Street Middle Owner: Nashua School District -
School SAU #42

Date of inspection: 7-16-19 Address: 117 Elm Street
Nashua, NH 03062

Roof area square footage: 5,100+/- SF

Remaining Service Life: 12-14 years
Action: Approximate Cost: Description:
Remedial maintenance: $0 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is 8 years old and in fair condition. There is no warranty information availble from Carlisle

Roofing Contractor/Installer: Unknown
Approx. Year Installed: 2011
Manufacturer: Carlisle

Assembly (from the top down):

Membrane: .060 EPDM (Fully Adhered)

Thermal Barrier: 5/8" Dens Deck (Mechanically Fastened)
Insulation: 2" + 2" = 4" total polyisocyanurate

Thermal Barrier: 5/8" Dens Deck

Deck Type: Wood

Drainage Type: 4" diameter internal

Replacement Cost: Approximate square foot cost:
$105,000 $20.59 SF
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Nashua

s A » School District
V JUCATE. INSPIRE. EMPOWER.
Roof area: #9 Building: EIm Street Middle Owner: Nashua School District -
School SAU #42
Date of inspection: 7-16-19 Address: 117 EIm Street
Nashua, NH 03062

Roof area square footage: 4,256+/- SF

Remaining Service Life: 2-4 years
Action: Approximate Cost: Description:
Remedial maintenance: $250 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is 16 years old and in poor condition. Ponding water and cover tape starting to delaminate.

Roofing Contractor/Installer: Unknown
Approx. Year Installed: 2003
Manufacturer: Carlisle

Assembly (from the top down):

Membrane: .060 EPDM (Fully Adhered)

Insulation: 1 1/4" + 1 3/4" = 3" total polyisocyanurate
Deck Type: Concrete

Drainage Type: 4" diameter internal

Replacement Cost: Approximate square foot cost:
$77,000 $18.09 SF

Price does not include any potential asbestos abatement.
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Nashua

A » School District
s

JUCATE. INSPIRE. EMPOWER

Roof area: #10 Building: Elm Street Middle Owner: Nashua School District -
School SAU #42

Date of inspection: 7-16-19 Address: 117 Elm Street
Nashua, NH 03062

Roof area square footage: 10,084+/- SF

Remaining Service Life: 2-4 years
Action: Approximate Cost: Description:
Remedial maintenance: $850 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is 16 years old and in poor condition. Ponding water and cover tape starting to delaminate.

Roofing Contractor/Installer: Unknown
Approx. Year Installed: 2011
Manufacturer: Carlisle

Assembly (from the top down):

Membrane: .060 EPDM (Fully Adhered)

Insulation: 1 1/2" + 1 1/2" = 3" total polyisocyanurate (Mopped down)
Vapor Barrier: Asphaltic membrane

Deck Type: Concrete

Drainage Type: 4" diameter internal

Replacement Cost: Approximate square foot cost:
$185,000 $18.35 SF

Price does not include any potential asbestos abatement.
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Nashua

s A » School District
V JUCATE. INSPIRE. EMPOWER.
Roof area: #11 Building: EIm Street Middle Owner: Nashua School District -
School SAU #42
Date of inspection: 7-16-19 Address: 117 EIm Street
Nashua, NH 03062

Roof area square footage: 10,825 +/- SF

Remaining Service Life: 5-7 years
Action: Approximate Cost: Description:
Remedial maintenance: $0 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is 17 years old and in fair condition. The defects in the membrane were repaired at the time of the
inspection.

Roofing Contractor/Installer: Unknown
Approx. Year Installed: 2002
Manufacturer: Carlisle

Assembly (from the top down):

Membrane: .060 EPDM (Fully Adhered)

Insulation: 1 1/2" + 1 1/2" = 3" total polyisocyanurate (Mechanically fastened)
Deck Type: 1 1/2" type "B" steel

Drainage Type: 4" diameter internal

Replacement Cost: Approximate square foot cost:
$175,000 $16.17 SF

HARRIMAN NASHUA MIDDLE SCHOOLS FACILITY ANALYSIS & CONCEPT DESIGN REPORT / 319



SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS ROOF TRAC REPORT
SECTION 2: FACILITY ANALYSIS

Nashua

A » School District
s

JUCATE. INSPIRE. EMPOWER

Roof area: #12 Building: Elm Street Middle Owner: Nashua School District -
School SAU #42

Date of inspection: 7-16-19 Address: 117 Elm Street
Nashua, NH 03062

Roof area square footage: 7,164+/- SF

Remaining Service Life: 14-16 years
Action: Approximate Cost: Description:
Remedial maintenance: $300 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is 8 years old and in good condition.

Roofing Contractor/Installer: Unknown
Approx. Year Installed: 2011
Manufacturer: Carlisle

Assembly (from the top down):

Membrane: .060 EPDM (Fully Adhered)

Thermal Barrier: 5/8" Dens Deck (Mechanically Fastened)
Insulation: 2" + 2" = 4" total polyisocyanurate

Deck Type: 1 1/2" type "B" steel

Drainage Type: 4" diameter internal

Replacement Cost: Approximate square foot cost:
$115,000 $16.05 SF
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Nashua

s A » School District
V JUCATE. INSPIRE. EMPOWER.
Roof area: #13 Building: EIm Street Middle Owner: Nashua School District -
School SAU #42
Date of inspection: 7-16-19 Address: 117 EIm Street
Nashua, NH 03062

Roof area square footage: 9,885 +/- SF

Remaining Service Life: 3-5 years
Action: Approximate Cost: Description:
Remedial maintenance: $150 (clean off debris) See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is 17 years old and in fair condition. All of the defects were repaired at the time of the inspection.

Roofing Contractor/Installer: Unknown
Approx. Year Installed: 2002
Manufacturer: Carlisle

Assembly (from the top down):

Membrane: .060 EPDM (Fully Adhered)

Insulation: 1 1/2" + 1 1/2" = 3" total polyisocyanurate (Mopped down)
Membrane #2: Coal tar pitch built up roof (with gravel surface)

Deck Type: Concrete (poured in place pans)

Drainage Type: 4" diameter internal

Replacement Cost: Approximate square foot cost:
$208,000 $21.04 SF

Price does not include any potential asbestos abatement
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Nashua

A » School District
s

JUCATE. INSPIRE. EMPOWER

Roof area: #14 Building: Elm Street Middle Owner: Nashua School District -
School SAU #42

Date of inspection: 7-16-19 Address: 117 Elm Street
Nashua, NH 03062

Roof area square footage: 7,035 +/- SF

Remaining Service Life: 16-18 years
Action: Approximate Cost: Description:
Remedial maintenance: $700 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is 4 years old and in good condition. All seams are stripped in as designed by Noblen & Assoc..

Roofing Contractor/Installer: A&M Roofing and Sheetmetal
Approx. Year Installed: 2015
Manufacturer: Firestone

Assembly (from the top down):

Membrane: .060 EPDM (Fully Adhered)

Thermal Barrier: 5/8" Dens Deck (Mechanically Fastened)
Insulation: 2" + 2" = 4" total polyisocyanurate

Thermal Barrier: 5/8" Dens Deck

Deck Type: 1 1/2" type "B" steel

Drainage Type: 4" diameter internal

Replacement Cost: Approximate square foot cost:
$115,000 $16.35 SF
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Nashua

s A » School District
V JUCATE. INSPIRE. EMPOWER.
Roof area: #15 Building: EIm Street Middle Owner: Nashua School District -
School SAU #42
Date of inspection: 7-16-19 Address: 117 EIm Street
Nashua, NH 03062

Roof area square footage: 7,098 +/- SF

Remaining Service Life: 14-16 years
Action: Approximate Cost: Description:
Remedial maintenance: $300 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is 7 years old and in good condition.

Roofing Contractor/Installer: Unknown
Approx. Year Installed: 2012
Manufacturer: Carlisle

Assembly (from the top down):

Membrane: .060 EPDM (Fully Adhered)

Thermal Barrier: 5/8" Dens Deck (Mechanically Fastened)
Insulation: 2" + 2" = 4" total polyisocyanurate

Deck Type: 1 1/2" type "B" steel

Drainage Type: 4" diameter internal

Replacement Cost: Approximate square foot cost:
$115,000 $16.20 SF

HARRIMAN NASHUA MIDDLE SCHOOLS FACILITY ANALYSIS & CONCEPT DESIGN REPORT / 323



SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS ROOF TRAC REPORT
SECTION 2: FACILITY ANALYSIS

Nashua

A » School District
s

JUCATE. INSPIRE. EMPOWER

Roof area: #16 Building: Elm Street Middle Owner: Nashua School District -
School SAU #42

Date of inspection: 7-16-19 Address: 117 Elm Street
Nashua, NH 03062

Roof area square footage: 2,593 +/- SF

Remaining Service Life: 2-4 years
Action: Approximate Cost: Description:
Remedial maintenance: $150 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is 16 years old and in poor condition. Ponding water and strip ins are delaminating.

Roofing Contractor/Installer: Unknown
Approx. Year Installed: 2003
Manufacturer: Carlisle

Assembly (from the top down):

Membrane: .060 EPDM (Fully Adhered)

Insulation: 1 1/2" + 1 1/2" = 3" total polyisocyanurate (mechanically fastened)
Membrane #2: Asphalt built up roof (with gravel surface)

Deck Type: Concrete

Drainage Type: 4" diameter internal

Replacement Cost: Approximate square foot cost:
$47,000 $18.13 SF

Price does not include any potential asbestos abatement.
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Nashua

A » School District
s

JUCATE. INSPIRE. EMPOWER

Roof area: #1 Building: Main Dunstable Owner: Nashua School District -
Elementary SAU #42

Date of inspection: 7-16-19 Address: 20 Whitford Rd
Nashua, NH 03062

Roof area square footage: 3,206 +/- SF

Remaining Service Life: 2-4 years
Action: Approximate Cost: Description:
Remedial maintenance: $200 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is very old and showing significant signs of its age. It has only lasted this long due to the stone ballast.

Roofing Contractor/Installer: Unknown
Approx. Year Installed: Unknown
Manufacturer: Firestone

Assembly (from the top down):

Surfacing: Stone Ballast

Membrane: .045 EPDM (Loose Laid)

Insualtion: 1 1/2" Polyisocyanurate(Loose Laid)

Membrane #2: 1" thick Asphalt built up roof (With gravel surface still intact)
Insulation #2: 1 1/2"Polyisocyanurate

Membrane #3: 3 ply Asphalt built up roof

Insulation #3: 1 1/2" Perlite

Deck Type: 1 1/2" type "B" steel

Drainage Type: 4" Internal drains

Replacement Cost: Approximate square foot cost:
$65,000 $20.28 SF

Price does not include any potential asbestos abatement.
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Nashua

w School District

JUCATE. INSPIRE. EMPOWER.

Roof area: #2 Building: Main Dunstable Owner: Nashua School District -
Elementary SAU #42

Date of inspection: 7-16-19 Address: 20 Whitford Rd
Nashua, NH 03062

Roof area square footage: 572 +/- SF

Remaining Service Life: 4-6 years
Action: Approximate Cost: Description:
Remedial maintenance: $300 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is 27 years old and showing signs of its age. Currently out of warranty (ended in 2007).

Roofing Contractor/Installer: Unknown
Approx. Year Installed: 1992
Manufacturer: Firestone

Assembly (from the top down):

Membrane: .060 EPDM (Fully Adhered)

Insualtion: 2" Top + 1 1/2" Bottom = 3 1/2" total Polyisocyanurate (Mechanically Fastened)
Deck Type: 1 1/2" type "B" steel

Drainage Type: 4" Internal drains

Replacement Cost: Approximate square foot cost:
$6,900 $12.06 SF

Price does not include any potential asbestos abatement.
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Nashua
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s

JUCATE. INSPIRE. EMPOWER

Roof area: #3 Building: Main Dunstable Owner: Nashua School District -
Elementary SAU #42

Date of inspection: 7-16-19 Address: 20 Whitford Rd
Nashua, NH 03062

Roof area square footage: 1,873 +/- SF

Remaining Service Life: 3-5 years
Action: Approximate Cost: Description:
Remedial maintenance: $300 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is very old and showing signs of its age.

Roofing Contractor/Installer: Unknown
Approx. Year Installed: 1992
Manufacturer: Firestone

Assembly (from the top down):

Membrane: .060 EPDM (Fully Adhered)

Insualtion: 1 3/4" Polyisocyanurate (Mechanically Fastened)
Membrane #2: 1" thick Asphalt built up roof (no gravel surface)
Insulation #2: 1 1/2"Polyisocyanurate

Deck Type: 1 1/2" type "B" steel

Drainage Type: 4" Internal drains

Replacement Cost: Approximate square foot cost:
$30,000 $16.02 SF

Price does not include any potential asbestos abatement.
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Nashua

w School District

JUCATE. INSPIRE. EMPOWER.

Roof area: #4 Building: Main Dunstable Owner: Nashua School District -
Elementary SAU #42

Date of inspection: 7-16-19 Address: 20 Whitford Rd
Nashua, NH 03062

Roof area square footage: 8,615 +/- SF

Remaining Service Life: 2-4 years
Action: Approximate Cost: Description:
Remedial maintenance: $2,200 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is very old and showing signs of its age. All of the skylights are in poor shape.

Roofing Contractor/Installer: Unknown
Approx. Year Installed: 1992
Manufacturer: Firestone

Assembly (from the top down):

Membrane: .060 EPDM (Fully Adhered)

Insualtion: 1 1/2" Polyisocyanurate (Mechanically Fastened)

Membrane #2: 1" thick Asphalt built up roof (no gravel surface)

Insulation #2: 1 1/2"Polyisocyanurate top + 3/4" Perlite bottom = 2 1/4" total
Deck Type: 1 1/2" type "B" steel

Drainage Type: 4" Internal drains

Replacement Cost: Approximate square foot cost:
$140,000 $16.25 SF

Price does not include any potential asbestos abatement.
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s

JUCATE. INSPIRE. EMPOWER

Roof area: #5 Building: Main Dunstable Owner: Nashua School District -
Elementary SAU #42

Date of inspection: 7-16-19 Address: 20 Whitford Rd
Nashua, NH 03062

Roof area square footage: 4,957 +/- SF

Remaining Service Life: 2-4 years
Action: Approximate Cost: Description:
Remedial maintenance: $200 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is very old and showing significant signs of its age. It has only lasted this long due to the stone ballast.

Roofing Contractor/Installer: Unknown
Approx. Year Installed: 25+ years (Estimated)
Manufacturer: Firestone

Assembly (from the top down):

Surfacing: Stone Ballast

Membrane: .045 EPDM (Loose Laid)

Insualtion: 1" Polyisocyanurate(Loose Laid)

Membrane #2: 1" thick Asphalt built up roof (With gravel surface still intact)
Insulation #2: 2"Polyisocyanurate

Deck Type: 1 1/2" type "B" steel

Drainage Type: 4" Internal drains

Replacement Cost: Approximate square foot cost:
$80,000 $16.14 SF

Price does not include any potential asbestos abatement.
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Nashua

w School District

JUCATE. INSPIRE. EMPOWER.

Roof area: #6 Building: Main Dunstable Owner: Nashua School District -
Elementary SAU #42

Date of inspection: 7-16-19 Address: 20 Whitford Rd
Nashua, NH 03062

Roof area square footage: 2,965 +/- SF

Remaining Service Life: 4-6 years
Action: Approximate Cost: Description:
Remedial maintenance: $300 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is very old and showing signs of its age.

Roofing Contractor/Installer: Unknown
Approx. Year Installed: 1992
Manufacturer: Firestone

Assembly (from the top down):

Membrane: .060 EPDM (Fully Adhered)

Insualtion: 1 1/2" + 1 1/2" = 3" total Polyisocyanurate (Mechanically Fastened)
Deck Type: 1 1/2" type "B" steel

Drainage Type: 4" Internal drains

Replacement Cost: Approximate square foot cost:
$36,000 $12.14 SF
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s

JUCATE. INSPIRE. EMPOWER

Roof area: #7 Building: Main Dunstable Owner: Nashua School District -
Elementary SAU #42

Date of inspection: 7-16-19 Address: 20 Whitford Rd
Nashua, NH 03062

Roof area square footage: 16,625 +/- SF

Remaining Service Life: 4-6 years
Action: Approximate Cost: Description:
Remedial maintenance: $1,200 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is very old and showing signs of its age.

Roofing Contractor/Installer: Unknown
Approx. Year Installed: 1992
Manufacturer: Firestone

Assembly (from the top down):

Membrane: .060 EPDM (Fully Adhered)

Insualtion: 1 1/2" Polyisocyanurate (Mechanically Fastened)

Membrane #2: 1" thick Asphalt built up roof (no gravel surface)

Insulation #2: 1 1/2" Polyisocyanurate top + 3/4" Perlite bottom = 2 1/4" total
Vapor Barrier: Self adhering synthetic

Deck Type: 1 1/2" type "B" steel

Drainage Type: 4" Internal drains

Replacement Cost: Approximate square foot cost:
$270,000 $16.24 SF

Price does not include any potential asbestos abatement.
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Nashua

w School District

JUCATE. INSPIRE. EMPOWER.

Roof area: #8 Building: Main Dunstable Owner: Nashua School District -
Elementary SAU #42

Date of inspection: 7-16-19 Address: 20 Whitford Rd
Nashua, NH 03062

Roof area square footage: 2,800 +/- SF

Remaining Service Life: 4-6 years
Action: Approximate Cost: Description:
Remedial maintenance: $300 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is very old and showing signs of its age.

Roofing Contractor/Installer: Unknown
Approx. Year Installed: 1992
Manufacturer: Firestone

Assembly (from the top down):

Membrane: .060 EPDM (Fully Adhered)

Insualtion: 1 1/2" + 1 1/2" = 3" Polyisocyanurate total (Mechanically Fastened)
Deck Type: 1 1/2" type "B" steel

Drainage Type: 4" Internal drains

Replacement Cost: Approximate square foot cost:
$34,000 $12.14 SF
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Nashua
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s

JUCATE. INSPIRE. EMPOWER

Roof area: #9 Building: Main Dunstable Owner: Nashua School District -
Elementary SAU #42

Date of inspection: 7-16-19 Address: 20 Whitford Rd
Nashua, NH 03062

Roof area square footage: 227 +/- SF

Remaining Service Life: 1-2 years
Action: Approximate Cost: Description:
Remedial maintenance: $200 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is very old and showing signs of its age. Insulation is crushed and wet.

Roofing Contractor/Installer: Unknown
Approx. Year Installed: 1992
Manufacturer: Firestone

Assembly (from the top down):

Membrane: .060 EPDM (Fully Adhered)

Insualtion: 1 1/2" Polyisocyanurate (Mechanically Fastened)
Membrane #2: 1" thick Asphalt built up roof (with gravel surface)
Deck Type: Plywood

Drainage Type: 4" Internal drains

Replacement Cost: Approximate square foot cost:
$3,700 $16.30 SF

Price does not include any potential asbestos abatement.
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Nashua

w School District

JUCATE. INSPIRE. EMPOWER.

Roof area: #10 Building: Main Dunstable Owner: Nashua School District -
Elementary SAU #42

Date of inspection: 7-16-19 Address: 20 Whitford Rd
Nashua, NH 03062

Roof area square footage: 266 +/- SF

Remaining Service Life: 10-12 years
Action: Approximate Cost: Description:
Remedial maintenance: $0 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roof is in good condition.
Roofing Contractor/Installer: Unknown
Approx. Year Installed: 2002

Manufacturer: Unknown

Assembly (from the top down):
Membrane: Standing seam steel decking (Face fastened with grommeted fasteners)

Drainage Type: Over edge

Replacement Cost: Approximate square foot cost:
$3,500 $13.16 SF

Price does not include any potential asbestos abatement.
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JUCATE. INSPIRE. EMPOWER

Roof areas: #11 Building: Main Dunstable Owner: Nashua School District -
Elementary SAU #42

Date of inspection: 7-16-19 Address: 20 Whitford Rd
Nashua, NH 03062

Roof area square footage: 2 x 114 = 228 +/- SF

Remaining Service Life: 2-4 years
Action: Approximate Cost: Description:
Remedial maintenance: $200 See attached drawing

Short term maintenance:
Long term maintenance:

Comments: Roofs are very old and showing signs of its age. Tie ins to the EPDM are in poor shape.

Roofing Contractor/Installer: Unknown
Approx. Year Installed: 1980 +/-
Manufacturer: Shop fabricated

Assembly (from the top down):

Membrane: 160z Red Copper standing seam (Hidden fasteners)
Vapor Barrier: 15# felt paper

Deck Type: Plywood

Drainage Type: Sloped to other roof areas

Replacement Cost: Approximate square foot cost:
$9,500 $41.67 SF

Price does not include any potential asbestos abatement.
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153 Clinton Road, Sterling, MA 01564
Main: 978-563-1327 | Fax: 978-563-1340
eMail: Info@NDTCorporation.com

M NDT CORPORATION NDT CORPORATION

Concrete & Geophysical Testing

August 23, 2019

Mr. Shawn Smith
Nashua NH School Committee

Elm Street Middle School, Nashua, New Hampshire
Floor Cores and Ceiling Panel Removal for inspection

NDT Corporation conducted post GPR survey evaluation of results at the Elm Street
Middle School located in Nashua, New Hampshire. This evaluation was conducted on
August 23", 2019. Included in this investigation the Nashua Maintenance Department
conduct floor tile removal and ceiling panel removal to assess the floor condition.

Several cores were conducted where floor tile was removed to observe the condition of the
flooring. Results indicated that the large majority of the floor tested with GPR was in fact
tile over wood planking flooring. The attached figures show the location of the core
locations.

The attached Figures and Photographs show the results of this evaluation.

NDTCORPORATION.COM
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Figure 2 Wood Bore Hole
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Figure 4 Gypsum Panel Bore hole

344 / NASHUA MIDDLE SCHOOLS FACILITY ANALYSIS & CONCEPT DESIGN REPORT HARRIMAN



SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS FLOOR CORES AND CEILING PANEL EVALUATION
SECTION 2: FACILITY ANALYSIS

Figure 5 Gypsum Core with Gypsum Top Layer

Figure 6 Room 12 Ceiling
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Figure 7 Room 12 Ceiling

Figure 8 Room 12 Ceiling
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Figure 9 Room 12 Ceiling

Figure 10 Room 12 Ceiling
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Figure 11 Room 12 Ceiling

Figure 12 Room 7 Ceiling
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Figure 13 Room 7 Ceiling

Figure 14 Room 7 Ceiling w/ Drill Holes
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Figure 15 Room 7 Ceiling w/ Drill Holes

Figure 16 Room 7 Ceiling w/ Spall
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Figure 18 Room 7 Ceiling
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Figure 20 Room 3 Ceiling
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Figure 21 Room 3 Ceiling

Figure 22 Room 3 Ceiling
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Figure 24 Room 3 Ceiling w/ Minor Spalling

354 / NASHUA MIDDLE SCHOOLS FACILITY ANALYSIS & CONCEPT DESIGN REPORT HARRIMAN



SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS FLOOR CORES AND CEILING PANEL EVALUATION
SECTION 2: FACILITY ANALYSIS

Figure 25 Room 3 Ceiling
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Figure 26 Tongue and Grove over I-Beam Room 305

Figure 27 Tongue and Grove over I-Beam Room 305
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Figure 28 Example of Wood Plank Flooring

Figure 29 Example of Wood Plank Flooring and Gypsum Panel near Vent Shaft (2" floor looking up)
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Fairgrounds Junior High School Nashua, NH

Dates of Construction: 1961: Areas 1-8

t (refer to keyplan) 1995: Areas 9-15
Description by Plan Area (see key plan) and Structural Systems:
Area 1 Tectum plank on steel plate girders.
Area 2: Tectum plank on open web steel joists with steel and/or masonry
substructure

Areas 4, 10, 11, 14, 15: Cold-formed steel deck on open web steel joists with steel and/or
masonry substructure

Area 3, 5,6, 8 Deep long span coid-formed steel deck on steel beam and/or
masonry substructure

AreaT: Cold-formed steel deck on rolled steel beams.

Areas 9, 12, 13: Plywood deck on metal plate connected wood scissor frusses.

Roof Type:

Areas 1-8, 10, 11, 14, 15:  Adhered single ply membrane (various types) on flat roofs

Area 9, 12, 13: Asphalt shingles, pitched roofs

Design Snow Load Summaries (psf):

Original| Code Present

Plans | Design Code

Construction; Design | Load at | Snow Drift | Design

Description Date Loads | Time |Provisions? Load
Original School 1961 40 30" No 47
First Addition 1995 42+ 42 Yes 47

*Code requirements prior to 1965 are uncertain.

Rated Snow Load Capacities (psf):

Construction
Description Date L.imitin Average Range
Original School (1, 4) 1961 53 58 53-60
Original School (2) 1961 59 59 59
Original School (3, 5-8) 1961 37 58 37-86
First Addition (10,11,14,15) 1995 82 107 82-124
First Addition (9,12,13) 1995 [2] [2] [2]

See “Limiting Components” below for references shown in brackets.

Limiting Components:

1. The limiting components in the original building and first addition are the open web steel
joists or the deep rib metal decking.

2. The metal plate connected scissor trusses in areas 9, 12 and 13 were visually inspected
but not analyzed. Access to these trusses was limited.

Observations:

1. In Area 8, some of the roof drains are clogged and/or loose. The adhered membrane
had become unattached in places near the middle and on the west side.
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Fairgrounds Junior High School Nashua, NH

2. There is no uplift bridging on the bottom chords of the open web stee! joists in the original
areas (1, 2, 4) or the new Media Center (10).

3. The original design and construction did not include provisions for snow drift conditions
on low roof areas adjacent to higher walls (not required by the Building Code in effect at
that time).

Recommendations (numbers are keyed to Observations above):

1. FBE recommends replacement and/or repair of all roof drain covers. Drains should be
cleared of debris that may clog the drainage system. This should be done on a regularly
scheduled basis, 2 or 3 times a year. The roof membrane in Area 8 should be re-secured
to the roof to prevent further damage from wind.

2. Consideration should be given to adding uplift bridging to the open web steel joists in the
original areas due to the reduced roofing dead load (new adhered roof membrane
installed in the early 1990s to replace the old tar and gravel roof) and the increased wind
uplift loads specified in the present Building Code. This is a low priority upgrade item.
FBE recommends that this be addressed during the next remodeling or reroofing.

3. FBE recommends shoveling of drifted snow on low roofs adjacent to higher areas of the
building. Generally, this should be done when and where the depth of the drift exceeds
27 inches. In the area around the rotunda (7), the depth of drifted snow should not be
allowed to exceed 18 inches.

Building Specific Qualifications:

1. Joist weights and load capacities were obtained from the appropriate edition of the Steel
Joist Institutes (SJ1) Standard Specifications, Load Tables and Weight Tables for Steel
Joist and Joist Girders.

2. Maximum snow depth calculations were based on a snow density of 24 pcf.

3. The roof members of Area 5 and Area 7 were not inspected because they are
inaccessible due to the hard ceiling paneling.

4. Limited access to the scissor trusses {areas 9, 12, 13) prohibits a detailed analysis of the
truss capacity, however considering the date of construction and condition of the
inspected trusses, FBE sees no reason why the trusses would not adequately support
the code mandated design loads.

5. Masonry bearing walls and foundations were not rated in this study and would not limit
roof snow load capaclty.

Maximum Recommended Snow Load (non-drift areas): 27 inches (all areas except the low
roof in Area 8 immediately around the Rotunda (7), where snow load should not exceed 18

inches).

Commentary:

Low roof areas surrounding the cafeteria, gymnasium and rotunda are potential drift areas which
should be monitored for snow buildup and cleared of snow to limit maximum snow depths.

The lower capacity of the Area 8 roof surrounding the Rotunda (7) was based on the deck gauge
shown on the original construction drawings. The deck span in this area reaches a maximum
span of 28 feet. Similar span lengths are common in the surrounding wings of Area 8. However,
the surrounding wings used a 14 gauge deck, while deck surrounding the Rotunda is only 16
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Fairgrounds Junior High School Nashua, NH

gauge. (See architectural drawing 16 and structural drawing $-4 from the 1961 construction
“drawings.)

FBE notes that these long deck spans around the Rotunda do pass over non-load bearing
masonry partition walls below. These non-load bearing masonry partitions have an expansion
head detail, designed to prevent the roof from transmitting loads to the walls, We suspect that
under heavy snow conditions these long deck spans would simply deflect 1o the point where the
expansion head detail would close up and be ineffective and the deck would eventually bear on
these partitions. This provides some measure of unintended safety and redundancy in this area
and makes the 16 gauge deck much less of a concern than it would be if the area beneath this
deck was entirely open space. Therefore, FBE is not recommending any corrective repairs in this
area.
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SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS SNOW LOAD REPORT
SECTION 2: FACILITY ANALYSIS

Elm Street Junior High School Nashua, NH

Dates of Construction: 1937 Areas 1-6
(refer to keyplan) 1961: Areas 7-15
1991: Areas 2, 16-19

Description by Plan Area (see key plan) and Structural Systems:

Areas 1, 1a, 1b, 6: Gypsum plank on rolled steel framing, on masonry and /or steel
columns.

Area 2: Metal decking over rolled steel purlins, steel trusses on masonry
substructure

Area 3, 4: {Areas are inaccessible for inspection)

Area 5. Gypsum plank over rolled steel purlins, steel trusses on masonry
bearing walls.

Areas 7, 8, 11, 13b-15: 2% concrete slab on corrugated steel form deck over open web
steel joists. Rolled steel beams on masonry and/or steel

substructure
Area 9: 4” precast concrete beams on precast columns.
Area 10: 4.5" Concrete slab on masonry and/or timber substructure
Area 12: Tectum panels on box subpurlins over steel beam purlins, on
fabricated steel trusses. Rolled steel columns.
Area 13a: 6" concrete slab on precast tees and precast concrete columns
Areas 16, 17. Wood rafters with plywood roof sheathing and/for standing seam

metal roofing. Primary framing is rolled steel rolled shapes with
a masonry and/or steel substructure

Area 18: Parallel chord wood trusses on a masonry and/or steel
substructure

Area 19: Metal plate connected wood truss on a masonry and/or steel
substructure

Roof Type:

Area 5-7, 10, 11: Tar and Grave! (appears original in areas 5 and 6)

Area 9,12-15: White PVC adhered membrane

Area 1, 2,10, 11, 16, 17, 19: EPDM Black Adhered Membrane

Area 3,4,18: Standing seam metal roof

Design Snow Load Summaries (psf):

Original | Code Present
Plans | Design Code
Construction| Design | Load at | Snow Drift | Design
Description Date Loads Time [Provisions?| Load
Original School (1-6) 1937 NP* None No 47
First Addition (7-15) 1961 NL** 307 No 47
Second Addition (16-19) 1991 42 42 Yes 47

*NP = No plans of original construction available.
**NL = Not listed on original construction drawings.
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Elm Street Junior High School Nashua, NH

Rated Snow Load Capacities {psf):

Construction
Description Date Limiting |Average| Range
Original School (Area 1, 1a, 1b) 1937 75 112 75-158
Original Auditorium (Area 5, 6) 1937 30 [2] 30-47
First Addition (Area 7, 8, 11, 13b-15) 1961 40 57 40-89
First Addition (Area 9, 13a) 1961 Unknown [3] -
First Addition Gym (Area 12) 1961 30 30 30
First Addition Corridor (Area 10) 1961 90 90 90
Second Addition (Areas 16-17) 1991 55 55 55
Second Addition (Areas 18-19) 1991 97 97 97

Numbers in brackets thus [1] refer to comments under “Limiting Components” below.

Limiting Components:

The limiting components in the original building (area 1, 1a, 1b) are the steel roof beams.

2. The limiting components in the Auditorium roof structure are the web diagonals in the end
panels of the long span steel truss (the panels nearest the bearings). Strengthening of
the end diagonals would increase the snow load capacity of the truss to approximately 45
psf.

3. The reinforcement in the precast-prestressed concrete girders (area 9) and Tees (area
13a) is unknown. Extensive destructive testing would be required to establish the
reinforcing pattemns. Since these concrete elements display no obvious signs of overload
or distress, we do not recommend that this testing be done.

4. The limiting components on the new gym (area 12) roof trusses are the end diagonals,
knee brace and columns.

5. The parallel chord wood trusses in area 18 were not analyzed. Accessibility in this area
was limited to the area over the computer room. Visually, the framing in this area
appears to be well constructed and in good condition.

Observations:

1. The toggle bolts used to fasten the EPDM roofing membrane in Areas 1, 1a and 1b have
penetrated all the way through the gypsum roof deck and caused some spailling on the
underside of the plank at every bolt. Otherwise, the underside gypsum plank appeared
to be in good condition except for a small area behind the parapet at the east end of Area
1, where there was some evidence of earlier water penetration. It appears that this
damage may have preceded the current roofing membrane.

2. The Auditorium (area 5) still has the original tar-and-gravel roofing. There are no toggle
bolts and therefore no spalling of the gypsum plank in this area, but the underside of the
plank in this area was in fair to good condition, with some minor corrosion of the steel

channel plank frames.

3. The underside of the gypsum roof plank over the Stage Fly (Area 6) was badly
discolored, cracked and deteriorated.

4, Analysis of the auditorium truss indicates that the diagonal web members in the end
panels (nearest the supports) limit the capacity of the roof trusses to approximately 30
psf.
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Elm Street Junior High School Nashua, NH

5. Joist bridging in area 8 is not properly terminated at the east end wall adjacent to the
original building.

6. Visual inspection of the precast-prestressed concrete girders (9) and Tees (13a) showed
no signs of an overload condition. All prestressed elements were in good condition with
no visible cracking or deflection.

7. Protective coating on the exterior of the cafeteria prestressed concrete beams and Vees
is peeling and flaking off in some areas.

8. Analysis of the roof truss and columns in the new gym (12) indicates that the columns,
knee brace and second panel web diagonals (at both ends) limit the capacity of the roof
system to approximately 30 pst.

9. Inspection of the parallel chord wood trusses in the library (18} did not reveal any
indications that the trusses were not performing adequately. No sag or other evidence of
overstressing was apparent.

10. The original and first addition design and construction did not include provisions for snow
drift conditions on low roof areas adjacent to higher walls (not required by original Codes
prior to 1975). The shaded areas shown on the Key Plan would be subject to snow drift
provisions in the current building code.

Recommendations (numbers are keyed to Observations above):

1. The bolting used to secure the existing membrane (installed circa 1988) did damage the
gypsum plank. However, the damage is limited to a 3 to 6 inch diameter around each
bolt, and the bolt spacing is such that damaged areas are typically separated by
undamaged gypsum. Furthermore, these planks derive much of their span capability
from the steel channel frames. Finally, the plank spans in Areas 1, 1a and 1b are
typically no more than 4 feet, which is a short span for this type of plank. Accordingly,
FBE does not recommend any remedial work to repair or replace this gypsum roof plank
at this time. However, it is very important that an altemative means be used to secure
the roofing when this membrane is repaired or replaced. The condition of the plank at
the east end of Area 1 (behind the parapet) should be assessed from the top side via
removal of test patches of the existing roofing prior to reroofing of this area.

2. The School District is planning to remove patches of the existing roofing this Spring in
order to inspect the condition of the top side of the planks in this area. If the condition of
the top surface is similar to the appearance of the underside, then deck replacement
should not be required. Reroofing of this area will be done in the Spring or Summer of
2002. ‘

3. FBE recommends that the gypsum roof deck over the stage fly be wholly replaced with
new steel deck. This work should be given a fairly high priority.

4. Auditorium Trusses (Area 5): The capacity of this roof can be upgraded relatively easily
(up to approximately 40 to 47 psf) by adding steel reinforcing plates to the web diagonals
in the end bays of each truss. Alternatively, this roof should be monitored and shoveled
to keep the maximum snow depth to no more than 15 inches.

5. Joist bracing is primary used to temporarily brace the joists during construction and
provide bracing of the chords in reverse bending situations such as uplift on the roof.
The obstructed nature of the area in question would dictate that uplift loads on the roof
are unlikely and therefore the lack of bracing terminations is not a concern.

6. FBE has no reason to be concerned about the capacity of the prestressed elements and
does not recommend further testing (required to establish material properties and
reinforcing patterns for further analysis) at this time.
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Eim Street Junior High School Nashua, NH

(/o

9.

10.

FBE recommends blast cleaning and recoating exposed concrete beams where peeling
and flaking has occurred. Appropriate finish products should be specified by an Architect
or Engineer.

New Gym (Area 12) roof trusses: After extensive analysis, FBE concludes that these
trusses were originally designed as simply-supported elements, with the knee braces
added solely to provide resistance to lateral (wind and seismic) loads. These are
sometimes known as “smart” members, since the knee brace is supposed to function to
resist wind and seismic forces, but is not considered functional with respect to gravity
loads. This was an accepted design practice at the time this gym was built. However,
the computer analysis done for this study reveals the actual situation: the knee braces
will try to act as the principal load path carrying gravity roof ioads from ihe truss to the
supporting columns. The result is high loads in the column, knee brace and the second
panel web diagonal that effectively limit the capacity of this roof system to about 30 psf.
Reinforcement or augmentation is difficult due to the nature and arrangement of these
components (particularly the columns, since they are enclosed in the masonry walls).
Further study of the feasibility of reinforcing this truss-column-brace system is
recommended. For now, FBE recommends limiting accumulated snow depths on this
roof to 15 inches. Consideration might also be given to removing the folding partition in
this gym, which adds a significant dead load to these trusses.

Analysis of the other areas constructed in 1991 indicates that the roofs have been
designed for snow and drift loads equivalent to the code mandated loads of today.
Coupled with the visual inspection, FBE concludes that the library roof (18) is adequate
for the current design loads.

FBE recommends shoveling of drifted snow on low roofs adjacent to higher areas of the
building when and where the depth of the drift exceeds 24 inches.

Building Specific Qualifications.

1.

Joist weights and load capacities were obtained from the appropriate edition of the Steel
Joist Institutes (SJ1) Standard Specifications, Load Tables and Weight Tables for Steel
Joist and Joist Girders.

Al structural steel not designated on the available drawings was assumed to have yield
strength of 36 ksi. Structural steel for the original building was assumed to have a yield
strength of 33 ksl and an allowable of 20 ksi based on the AISC Historical Record
Dimensions and Properties of Rolled Shapes.

The 2x wood truss framing in the second addition (16 and 17) was visually judged to be
roughly equivalent to Hem-Fir North No.2 grade.

The top chord for the metal plate connected truss in area 19 was stamped Spruce-Pine-
Fir machine stress rated (MSR) with an Fb of 1650 psi and E of 1.5 ksi. The bottom
chord and web members were visually judged to be roughly equivalent to Spruce-Pine-Fir
No. 2 grade.

Maximum show depth calculations were based on a snow density of 24 pcf.

Masonry bearing walls and foundations were not rated in this study and are not expected
to control roof snow load capacities.

The roof structure of the original gym (area 2) was replaced during the 1991 renovations.
This structure was visually inspected from the gym floor and observed to be in very good
condition. No rating was performed on this gym roof.

The entry roofs (areas 3 and 4) were inaccessible and were not inspected or rated in this
study.
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Elm Street Junior High School Nashua, NH

Maximum Recommended Snow Load {non-drift areas):

Auditorium (Area 5) 15 inches
New Gym (Area 12) 15 inches
All other areas: 24 inches.

Commentary and Summary:

Replacement of the roof deck on the Stage Fly (Area 6) shouid be a fairly high priority.

The Auditorium roof deck will be subject to a topside inspection to review the condition of the
gypsum plank from the top side prior to the planned reroofing, scheduled for this Summer. The
inspection will involve removing test patches of the existing roofing. FBE will participate in
inspection of this roof deck when these patches are removed. This work is scheduled for March
2002.

The spalls on the underside of the gypsum plank roof deck (Areas 1, 1a and 1b) were caused by
the hardware used to secure the 1988 reroofing. While the decks have been damaged, we do not
believe replacement of the deck is warranted at this time. However, itis critical that this type of
roofing attachment (i.e., using toggle bolts or threaded inserts) NOT be permitted in the future.

Analysis shows that the snow load capacity of the Auditorium roof (Area 5) is limited to 30 psf by
the size of the web diagonals in the end panels of the roof trusses. These members are relatively
accessible, and there are relatively few of them. Upgrading these web members by welding on
steel plates is a feasible option that the School District may want to consider. This upgrade would
raise the capacity of the entire area to 40-47 psf.

The capacity of the New Gym roof (Area 12) is limited by truss-column-knee brace interaction that
was not considered in the original design of this structure. As a result, FBE rates the snow load
capacity in this gym at around 30 psf. Upgrades are difficuit due to the number of members
involved, the connection details of the existing structure, and the accessibility of the columns.

This condition is somewhat mitigated by the fact that this is a high roof area (and therefore it has
no drift potential) and that this roof has a 3:12 pitch.  The feasibility of reinforcing this system
requires further study that is beyond the scope of this report. One possible way to marginally
improve the situation would be to remove the existing folding partition in the gym.

HARRIMAN NASHUA MIDDLE SCHOOLS FACILITY ANALYSIS & CONCEPT DESIGN REPORT / 367



00 000000000000 0000000000000000000000000000000000000000000000000000000000000000000000000000000009

SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS SNOW LOAD REPORT
SECTION 2: FACILITY ANALYSIS

oy o
" ) Q% 8l X == §
g o &‘ g L. &
~ T X H
: 0 CNEIRE —
ST \§ 2 P
§ o NHEE
N . ~Jq % QT
§ RN
B SRR S |° &3; mof &
TR
w3 1 Ii "
§§ '3 é 3§ s | E%é
E N Ch HIE i
“% ] § [l EEEE
2 . R:8e
F -
s R ;Ls

368 / NASHUA MIDDLE SCHOOLS FACILITY ANALYSIS & CONCEPT DESIGN REPORT HARRIMAN



SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS SNOW LOAD REPORT

SECTION 2: FACILITY ANALYSIS

| abey S00Z Bupjisa - HoS |00YDg - SPEO] MOUg Jooy
200¢ "2z Aseruge pejeq poday |yng Asjo uo paseg
whs) Bumngy SBA 65-99 19 002 62¢ [ 2661 (9} uonippy 'H yoag
ON 25 zs 002 e 2] 2661 (g) uonippy I'H yoag
ON 1S 1S 002 gLe 1S 1461 (g) looyag [euibup IH Yoag
ON 85-2¥ 05 002 Gl [44 126l (¥) j00yog [euiBuQ {iH yauig
ON [ [44 002 Gl (44 1161 {1) lo0yas [euiblIO lIH youg
0l pue eualejeo TN ¥E1-01 08 002 Z6'L of 0/61 (1) 100y2s [eUIBUO [eluusjuedlg
‘WwAB Bumnqy
ON L] zs 002 Lz Z5 961 (€ '2} looyog [euiBuUO [Bluugjus0Ig
ON 06-9v 8y 00’z z6'L or 9.6l (9) l00yag |euibup [Bluusjusolg
ON or oy 002 z6'L or 0661 (6 ‘g) uonippy |eluugjusolg
ON or o 00¢C Z6L oF 961 (2) 100yog [euiBlLO [BIUURJUBDIG
ON or 9 002 Z6'L of 9/61 () 100428 [euiblIO [BluUBjuBIg
WAB Bugngy SOA 0S¥ oF 002 £8°L e 9.6l (¥) Iooyog [eulblIO [eluuBjUBIIg
oN = = 002 . 9661 (5L 'pL) uonippy payL 18 1858y
uonIppy S9A - e 00z . 8661 (€121} L) uomppy payL 1S 1sIeywy
8261 Bumngqy
ON = = 002 & 8661 (01) uonippy pay L 1S Isieyuy
Jamo} 320[0 SOA = = 00z = 9661 (8) uonippy payL 18 Jsieywy
pue wAB Bupnqy
OoN = = szl STl - 2681 (1} 100408 eUIBUO 1S 1sleywy
SISUI0D IS B IS S9A 99| 991 00% 269 991 8661 (91) uowppy pay1 1S 1sleyuy
Buiping zegL pue SOA GeL-0EL| 2ZgL 00¥ s otL 8/61 (g) uonippy puoodsg 1S IsIeywy
eus)eje0 Bugngy
ON 18-1L Sl 00'e 96'¢ 1L 9661 {g) uonippy pay L 1S Isiayuy
ON 1812 [ 00'¢ 95°C [V 8661 {2) uomppy payL 1S 1sI9ywy
OoN 14-0S 09 00¢ 80°C 0s 8/61 (9) uonippy pucdag 1S Isiayuy
ON 12-0S 09 002 80'C i) 8/61 (5} uonppy puogeg 18 1sieyuy
ON 12-0S 09 002 80'Z 0S 961 () uonippy puosesg 1S 1slayuy
wcoJsse}D sy EN og [\ ST STl [\ v961 {Z) uonippy 18414 1S 1818YyWy
Bumnge ‘1auloa gN
juswwod yua | suopjpuo) | ebuey [ ebeieAy | 3gised | (y)tpdeq | Gsd) | ming uopdusseq uopeso
yug peoymoug |  moug | Buplwil | Jeaj
wnwixew Bunwi .
A3AMNS Av01 MONS J00Y
LORMLSIA TOOHOS YNHSYN

NASHUA MIDDLE SCHOOLS FACILITY ANALYSIS & CONCEPT DESIGN REPORT / 369

HARRIMAN



HARRIMAN

SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS SNOW LOAD REPORT

SECTION 2: FACILITY ANALYSIS

z abed S00Z Bupug - Hes jsouds - speo mous jooy
200z ‘zZ Aienuged pejeq poday |yng Asjo4 o peseg
wis Bugnqy SOA 06 06 00z 3
I 06 1961 |(01 Ealy) JopILoD uonippy 18i14 j90.8 W
Buip woousses|  SaA 88-0v | ZS 002 . = DY ] .
A 191 oF 1961 | (Sl-G€1 ealy) uopippy Isig Jos4lg Wi
eusiee) 3 SeA 69-0¢ 1S 00'g P ‘g’
ST 191 oY 1961 | (11 "8 ‘L E8MY) UORIPPY JSiI4 198415 Wig
sbum woolssep SOA GS -1} 00'e g
ey 6z¢ ] 1661 | (21-91 seauy) uonippy pliodag 19848 Wig
ON 0e 0t STl 6Z'1L 0g 1961 | (Z1 eduy) whg uonippy 1silq jeals wig
who B S8A 0Zl=< 00’ j : :
=L 00 ozl 0861 (z°1) |o0yos [euiblLo dsug g
euajsjen bumnqy S8A 81188 002 19¢ 88 9661 () uonippy 38414 dsug g
I— Mu_f 0 mm‘m 002 2T 75 0661 {g) uonippy isu4 dsug "ig
00z z i
e 191 oP 9681 {€) uonippy 18114 dsug “ig
ON 29 29 002 892 29 861 (€) 100yosg rBUIBLO 8A
i . 161 Y 8pouBeyD
- m___w:w uj SBA ¥ ) 00z SZT ) G061 (9) uonippy 15114 8Ay 8yjopey
moo_m q..u qy SBA 1G-4¥ 05 00z 96'L ¥ 0661 (01-2) uonippy puodeg Ay ayoMByD
u.u : ” SN H_u._m.h M”» - wﬂ - M" 002 Gl (44 Go6L {(g) uonippy 18414 BAY ajjoNeyD
| °°-N n . I 0
T Gl [T ¥e6l (¥ Z 1} 1e040s [BUBLO OAY ajloleyD
pua JS3M moo_,\_, ml_‘ 002 umowjun | go6) wAg (1) jooyos |eulbuo 19841 peo.g
‘ 002 88’} s¥ 0661 {(61-51) vomppy 18114 jsa4g peoig
wAg Bumngy SBA St 002 88 Sr G961 80140 (v) |ooyas [eulBuQ 1sa1g peo.g
”u “w ”W.w 19} or G961 : (€l ‘11 '6 "2) 100yag euIBLQ je81)s peo.g
; 29'1 or G961 [(¥) ‘Z1 ‘Ol '8 ‘9)looyss jeubug| 39818 peoig
Bupjing Buminqy SOA oe a5’k sZ'1 [ $96) | Adoue) (g) jooyos leuibug 198.4¢ peoig
whs Bumnqy S9A 12199 | 9zl 002 5.2 99
2661 (1) uonippy IIH yoag
UoHIpPY WiNog | S8A 8ZLes | v8 00z : IH Yo
o 122 €5 1261 (2) looyosg feuibuUG IH yauig
juswwog yuq | suopipuoy | oBUBY eBeieAY | ggiied | (W) pydeq | Gsd) ing uonduaseq uoyeso
Bua peoT moug Mmoug Bupiwy | Jesyp )
wnwpew | Bupjuny ,
ASAYNS QvO1 MONS J00Y
LOLSIA TOOHIS VNHSYN

370 / NASHUA MIDDLE SCHOOLS FACILITY ANALYSIS & CONCEPT DESIGN REPORT



SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS SNOW LOAD REPORT

SECTION 2: FACILITY ANALYSIS

€ abeq G002 Bumuq - Hog jooyos - SpeoT moug Jooy
Z00Z ‘zZ Aerugad pajeq Jodsy jung Aejo4 uo peseg
Adoueo SBA 181% ) 002 96'L It -1) uo sy B
e 0661 (01-2) uonippy pucosg Jsang abpe
3 wAs Bumnqy
wmu_w :Mw,, ___._M SBA Zy [ 002 Gl') [44 596) () uoppy 15214 19a4g abpa
] SaA 8¥-5¢ of 002 oL ge 1561 (¥ ‘z 1) lo0yog [eu|Bl abpa
Bumnge @ ,sj/em, uj © s
ON = = sz'e = G661 (€1 ‘Z1 '6) uonippy isJid "4 spuncubae
ON PZL-28 | 201 sTT Zre z8 S66L | (S1 ‘¥l ‘LI '0L) UONIpPpY ISlid | “if Spuncibiie]
ON 65 65 44 ore 65 1961 (2) 1004og [euiBlIO "Jp spunc.baie
ON 09-€5 [ 522 ¥44 €5 1961 (¥ ‘1) 1o0yog |eUIBLO P spunoJbiey
sBuip pug SOA 98-/¢ 85 (epunjoy} 'L Y5l 18 1961 (8} jooyag [euIbuUO "Ir spunosBiie
‘epunjoy Bumngy )
eualajed bumnqy S8A 9g8-/¢ 95 %4 ¥5'L 18 1961 (2-6) 100yos reuibug Jp spunoJbue
Spu3 jseg @ yinog S9A 98-/€ 8c [T A A 51 IT3 1961 (€) 100yos [euBuE "Ir spuno.bieq
‘wAg Bumnqy .
Jl9M, U] SOA Z9 z9 00z 852 Z9 ¥961 (9) uomppy 15114 '3 spunosbie
- ON 29 z9 002 852 z9 7561 (g) 100yas [eulbLO '3 spunosbie
5) %:EEN M> 68-I¥ €9 002 96°L iy 0661 (01-Z) uonippy puodes ‘|3 spunoJbae
Lalee A 95 (4 00z €8l (4 ¥G61l (¥ 2 ‘1) 100y2s [eUIB] ‘I3 spunoibie
Sumnge 2 siem, uj o = -
S9pIs dnoy ||y SOA zr ¥ 002 5L [ 7961 (g} uonippy Jsa4 '3 spunosbie
ON - = 00Z umowiun | 1961 | (vel ‘6 ealy) uonippy isii4 P!
B ON 708 = 002 szt 0e 1¢61 |(g e8ly) A14 wnuoypny [BUIBLO 984§ Wiz
IM Wooisse|) SaA 1908 = ST1 ST 0¢ 2€61 | (g eary) wnuoypny [BuBLO 19045 Wig
‘Al4 Bupngy
Buip sseip 10 BTN 861-G/ FAN 00¢ €1'e Sl 2661 [(gi ‘w1 'L eary)
! L 1004og |ewb 19218 W
pny ‘wAs Bumngy o s
Buipn woosssen SOA 16 16 00’z (R 16 166 uof| uco9
oL e I | (6181 sealy) uonippy pucoag 19948 W3
WewWwWoD Yiug | suopipuo) | @BuBY | oBeleAY | 3gjed | (i) yideq | (sd) jng uonduasaqg uoE30T
Bug peomoug |  moug | Bumwi | Jesp
wnwixey | Bunpwi .
ASAYUNS AYO1 MONS 400d
LIRILSIA TOOHIS VNHSYN

NASHUA MIDDLE SCHOOLS FACILITY ANALYSIS & CONCEPT DESIGN REPORT / 371

HARRIMAN



SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS SNOW LOAD REPORT

SECTION 2: FACILITY ANALYSIS

i ebeq 00z Bupuq - Hog j00YSS - SPEGT MOUS JOOY
2002 ‘2z Ateruge pajeq podey jung Aejo- uo paseq
ON 7R 002 [T (12 1961 (8-2) uonppy pucoe:
T S SJybISH josung
eualsje $9, - i 7
S “n_w A G/-0v 00z 9] oF 0661 (¥ 1) vonippy paiyL s)yBieH Jesung
ON 05-0v 00Z 191 of 0661 (€1 "L1-6) uonippy
I NIPPY pAUL s)yBieH jesung
eusiajes bumngy wo> EL-I€ 00z ¥S'L i€ #961 (¥ e “2) I00y2g [eUIBLO siybiey jesung
°z 0¢ 05 szl 0g G961 (9) uonippy 1s1id slyBiay josung
N 0g 0g'L 5Tl 0g 7961 (1) 100yog fBUBLIO sbieH jesung
wAB asu._m,n Mw» H.M" uw 002 ¥02 6 8961 (g1) 100yos [euibpug Sopeag MeN
- 00z i
—— P02 ¥ 9961 (V1) 100yas reubug Soleeg MeN
wAB Bumngy SOA 89-Lp G5 002 96°L ¥ ¥661 (1) uonippy SOLE3G MIN
”z 891 zs oonw €91l (44 #6861 (9) uonippy Sollesg MaN
N 05+ ¥ oo.m £8°L (14 896 (g) looyag [euBUC sapeag meN
- Mﬂ m.w.wv ww 002 z6'L or 8961 () I00yag [euibuo Sa|jeag MeN
00 .
. 0¢ 191 ob 8961 (€) 100yos [eujBug So|/eag mMaN
ON 0t [ 05’} 6zl 0g 8961 (2) Io0yos euIbUO saleag meN
sjedesed Buynqy mom> 9e1-69 05Z oF'e 85 261 (z-1) Buipng jeuibug ueses|d JA
oz 69-1S 00 N4 ] 9861 | (-} woousse|) uoyippy 1S | Jueses)d I
N Tl-lY 00Z 96'L Iy 9961 (€) WAH uonippy 18114 Juesesid ‘I
E:%N M.wahhm “w» .m "MM wwn 1 (4 8.7 99 2661 (2) vonippy s|gejsung ulepy
] 002 122 €5 L1261 (2) 1004og [euIBUG s|geysung urepy
WAB Buminqe easy Mﬁ 65-95 15 00z 62T [ 2661 (9) uonippy s|qejsung ulepy
oz 25 z8 00z 1z zs 2661 (g) uonippy e|gejsunq uiepy
oz 18 1S 002 A 5 1161 (€) 1ooyas [eubug a|gejsung urepy
oz 86-2h 0g 00Z SLL zr 1161 (¥) 100Yas JeuIBUO sjgeisung uiepy
N 144 [4 002 [ Fi 1461 (1) 100y0s [euBLO o|gejsung uiepy
J1em, | SBA Z9 29 00Z 852 29 8961 (9) uonippy 18114 Jeeys afipa
ON 29 z9 002 86'C 29 | g6l (€) looyas feuibLO jeeyS ebpa]
uewwo) yug | suopipuoy | obuey | eBeseAy 394 10d {¥) ydeqg (3sd) ang uonduoseq uopeso]
¥ua pecIMoug |  mous | Bumwyy | Jeep .
wnwixep Buiyan
AIAYNS AvOT MONS JOON
LORILSIA TOOHIS VNHSYN

HARRIMAN

372 / NASHUA MIDDLE SCHOOLS FACILITY ANALYSIS & CONCEPT DESIGN REPORT



SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS SNOW LOAD REPORT

SECTION 2: FACILITY ANALYSIS

g abeq 5002 Bupiq - Log |00udg - Spec moug jooy
200z ‘zz Aienuqed pejeq podey [yng A9jod uo paseg

00} 2Iqna/sq| g JO AJISUSP MOUS Setinsse ydap mous Bupiwr ‘QJON .

S8A 00z 197 or 9861 suonosg ey Yonyojuued

SaA 002 80¢ 0s 1002 pajBuiys/payld Aenyoluue

S9A 002 96l v 00z SBale ||y yinog gHN

SOA 00¢ 96'L v 2002 Seale Iy YUON SHN

ON 29 00z 6.2 19 G961 (g) uojippy j8u14 siybleH jesung

ON iy 00'C 96'L 1 0611 (Z1) uonippy payL slyBisly Jesung

Juswwo) yua | suopipuop | oBuey [eBeleAy | 3gjied | (y)yideq | Usd) | g uonduosaqg uopesoT

wua peoymous |  moug | Bupiwi | Jesp
wnwpe | Buywrg,
A3AMNS AvO01 MONS 400d
LORILSIA TOOHIS YNHSVYN

NASHUA MIDDLE SCHOOLS FACILITY ANALYSIS & CONCEPT DESIGN REPORT / 373

HARRIMAN



00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

SURVEYS, STUDIES, AND REPORTS (CONT.)—EMS HAZARDOUS MATERIAL REPORT
SECTION 2: FACILITY ANALYSIS

374 / NASHUA MIDDLE SCHOOLS FACILITY ANALYSIS & CONCEPT DESIGN REPORT HARRIMAN



SURVEYS, STUDIES, AND REPORTS (CONT.)—FMS
SECTION 2: FACILITY ANALYSIS

FAIRGROUNDS MIDDLE SCHOOL
The following information can be found in this section.
/ AHERA
/ Hazardous Material Report
/ Site Survey
/ Traffic Study
/ Snow Load Report
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SURVEYS, STUDIES, AND REPORTS (CONT.)—FMS AHERA REPORT
SECTION 2: FACILITY ANALYSIS

AHERA information for Fairgrounds Middle School can be found
in the compiled report beginning on page 172 of this document.
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SURVEYS, STUDIES, AND REPORTS (CONT.)—FMS TRAFFIC STUDY
SECTION 2: FACILITY ANALYSIS

The Fairgrounds Middle School Traffic Study can be found in the
compiled report beginning on page 275 of this document.
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SURVEYS, STUDIES, AND REPORTS (CONT.)—FMS SNOW LOAD REPORT
SECTION 2: FACILITY ANALYSIS

The Fairgrounds Middle School Snow Load Report can be found
in the compiled report beginning on page 359 of this document.
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SURVEYS, STUDIES, AND REPORTS (CONT.)—PMS
SECTION 2: FACILITY ANALYSIS

PENNICHUCK MIDDLE SCHOOL
The following information can be found in this section.
/ AHERA (not available for Pennichuck Middle School)
/ Hazardous Materials Report
/ Site Survey
/ Traffic Study
/ Geotechnical Exploration
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SURVEYS, STUDIES, AND REPORTS (CONT.)—PMS AHERA REPORT
SECTION 2: FACILITY ANALYSIS

AHERA information is not available for Pennichuck Middle
School.
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The Pennichuck Middle School Traffic Study can be found in the
compiled report beginning on page 275 of this document.
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%'\ MILONE & MACBROOM

A
May 22, 2019

Mr. Shawn Smith, Director of Plant Operations
Joint Special School Building Committes

38 Riverside Street

Mashua, New Hampshire 03062

RE: Design-Phase Geotechnical Engineering Report
Proposed Addition
Pennichuck Middle School
207 Manchester Street
Mashua, Mew Hampshire

Dear Shawn:

Milone & MacBroom, Inc. (MMI) is pleased to submit herewith our Geotechnical Engineering Report for
the above-referenced project. We trust that our findings and recommendations outlined in this report will
be responsive to your needs at this time.

We appreciate the opportunity to be of service to your office and will be available for contact to discuss any
questions you may have. Please do not hesitate to contact the undersigned should you have any questions
or if we can be of further assistance.

Very truly yours,
Milone & MacBroom, Inc.

Em///—é y }rif/a, 5 LL

Erich A Adler, EIT Charles E. Teale, PE, L5F, LEP

Project Engineer - Geotechnical Manager of Geotechnical Engineering &
Environmental Services

bE119-03 city of nashua elm street schoolpms6119 geo report.dooe

2 Cote Lane, Suite 1, Bedford, MH 0310 | Tel: 603.6681654 | Fax G03.668.0608 | www. MMInC.com
CT | MA | ME | NH | MY | %T
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LOINTRODUCTION

This report presents the resulis of a design-phase gectechnical engineering study performed by
Milone & MacBroom (MMI) at the site of the proposed Pennichuck Middle School Addition
located at 207 Manchester Street, Nashua, New Hampshire. A Locus Plan is enclosed as Figure 1.

This report has been prepared for The City of Nashua - Joint Special School Building Committes,
Included in this report is a summary of subsurface explorations performed, subsurface conditions
observed and the geotechnical implications of these conditions with respect to the initial design
and preliminary construction considerations for the proposed development. Please note that this
report is subject to the limitations contained in Appendix A.

It is important that the Design Team {Owner, Engineers and Architects), and Contractors
read and understand this Report and all attachments {Tables, Figures and Appendices) in its
entirety in order to fully understand MMI's initial geotechnical engineering
recommendations. As the various geotechnical engineering recommendations are
comingled and inter-dependent, they cannof be taken as stand-alone or out of context.

Additionally, it is important to note that this report and the subsurface conditions outlined
herein pertain only to those immediate areas where subsurface explorations were
performed and shouwld not be considered to be representative of soil conditions throughout
the rest of the site, or in areas where test borings were not performed.

1.1 Objective of Study

The objective of our services was to explore subsurface conditions within the proposed structure
vicinity, and to develop gectechnical engineering recommendations for the design and
construction of the proposed building. This report is based on the City of Mashua Joint Special
School Building Committee RFP for Geotechnical Services for Middle 5chool Constructon and/aor
Renovation and comments by Harriman in reference to the RFP dated April 2, 2019,

1.2 5cope of Services

The scope of services performed by MMI to meet the above stated objectives included the

following:

a. Performance of a site reconnaissance by a MMI geotechnical engineer.

b. Review of published geclogic data.

[ Feview of the proposed possible addition areas, and coordination and observation of a

subsurface exploration program consisting five test borings, designated as MMI-1 to
MMI-5 and one test pit, designated as TP-1; at the approximate locations shown on
enclosed Figure 2, entitled “Subsurface Exploration Location Plan™. The explorations were
observed and documented by a geotechnical engineer from our office. Also, preparation
of a test boring exploration summary table which is enclosed as Table 1.

Proposed School Addition 1of 17 "j.le' MILOME & MACBROOM
May 22, 2019 “
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d. Preparation of recommendations for foundation support for the proposed structure;
including allowable bearing pressures, bearing depths and estimated setdements.

e, Frost depth considerations and effects are discussed.
f. Preparation of recommendations for slab support.
g. A discussion of groundwater conditions including seascnal variations was prepared

including its impact on construction activities, The implications of groundwater were
evaluated and recommendations regarding construction-phase dewatering, and
subdrainage systems were developed.

h. Preparation of recommendations for soil subgrades, gradation and material specifications
for fill and backfill, compaction requirements and earthwork considerations.

i Specific recommendations regarding soil excavation and reuse considerations are given.

Je Flexible pavement designs were developed for parking lots and truck traffic areas based
on the test boring data.
k. Seismic considerations regarding foundation design are given based on the 2009

Internaticnal Building Code and include an assessment of liquefaction potential and
determination of the Site Class per [BC Section 1613,

Recommended lateral earth pressures (i.e. active, at-rest and passive) against walls below
grade with acive and passive soil coefficients are presented along with soil sliding
coefficients for use in wall design.

mi. Construction considerations regarding excavation and earthwork to be considered during
the construction-phase of this project have been provided.,

. Preparation of this gectechnical engineering report summarizing our findings and
recommendations.

Services with respect to preparation of plans and specifications, performance of additional
subsurface explorations, vibrating equipment support considerations, sidewalk support
recommendations, pavement design, uplift resisting anchor design, soil laboratory testing,
miznitoring well installations, attendance at meetings, construction phase quality contral,
environmental services, vibration studies, and any other services not specfically outlined herein
were not included in our current work scope.

1.3 Site and Project Description

Knowledge of the site is based on our site reconnaissance during the current subsurface
explorations and review of uiility plans and site plans for the construction of additions to the
Pennichuck Junior High Schoaol.

Proposed School Addition 2ofl7 "jl'&' MILOME & MACEROOM
May 22, 2013 -
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The development site is occupied by the Pennichuck Middle School, a single story brick clad slab
on grade structure dating to the mid-1980s. Surrounding the school are paved walk and
driveways as well as landscaped areas. 5ite topography is generally flat,

MMI understands that the proposed addition(s) location is not yet set but will consist of the
construction of a 2-story slab-on-grade addition with a finish floor (FF) elevation planned to
match the existing school. This proposed FF grade will result in nominal cuts and fills.

Although structural loadings for the proposed building have not yet been determined, itis
anticipated that the proposed development will liekly result in column loads of up to about 25
kips, continuous wall loads of up to 3% kips per lineal foot, and slab-on-grade loads averaging
150+ pounds per square fook

1.4 Existing Structures

Based on discussion review of exising school drawings, and our site observations, MMI
understands that the existing school will have additions added either to its north, west, or south
side. Existing foundations plans for the school were reviewed with the structure noted to be
founded on spread footings supported on underlying natural soil depaosits or fill.

2.0 SUBSURFACE EXPLORATIONS

As part of our current scope of work, MMI coordinated and observed a subsurface exploration
program consisting of five test borings designated MMI-1 to MMI-5 and one test pit designated
as TP-1. Proposed subsurface exploration locations were marked in the field by MML The as-
drilled/excavated exploration locations and their respective designations are approximately
shown on Figure 2. Accordingly, the boring locations and elevations should be considered
accurate to the degree implied by the measuring method used.

2.1 Test Borings

The five test borings, designated as MMI-1 through MMI-5, were performed by Mew England
Boring Contractors of Derry, New Hampshire on April 26, 2019, Logs of these explorations, as
prepared by MMI, are enclosed in Appendix B.

The test borings were drilled using standard hollow stem auger boring drilling technigues to
depths of 22+ feet to 27+, Standard Penetration Tests (SPTs) were performed in general
accordance with ASTM D 1586 in each test boring, with split spoon samples recovered generally
at five-foot intervals. The SPT consists of driving a 1-3/8 inch LD. split spoon sampler with a 140-
pound hammer falling 30 inches, The blows for each 6 inches of penetration are recorded for a
total of 12 or 24-inches. The sum of the blows required to drive the sampler from & inches to 18
inches penetration is referred to as the Standard Penetration Resistance or M-value which is an
index measure of in-situ soil density or consistency.

The explorations were performed under the observation of a MMI geotechnical engineer, Soil
samples from the test borings were dassified in the field by MMI in general accordance with the

Proposed School Addition 3ofl7 '3'&' MILONE & MACEROOM
May 22, 2019 -
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Burmister Soil Classification System. A copy of the Burmister Soil Classification system is enclosed
with the MMI boring logs at the end of Appendix B.

2.1 Test Pit

The test pit, designated as TP-1 was performed by TDD Earth Tech of Hudson, Mew Hampshire on
May 7, 2019, A log of this exploration, as prepared by MM], is enclosed in Appendix B.

The test pit was excavated with a CAT 304 mini-excavator to a depth of 4.6% feet
The exploration was performed under the observation of a MMI gectechnical engineer. Soil
samples from the test borings were classified in the field by MMI in general accordance with the

Burmister Soil Classification System. Measurements of the existing foundation system
encountered are included on the log.

3.05UBSURFACE COMDITIONS

The surface and near-surface shallow soil conditions at the site consist largely of granular fill to
depiths of up to about 10+ feet.

The existing natural overburden soils encountered in the explorations below the fill materials
generally consist of medium dense glacial oubtwash which in turn are underlain by glacal till that
was encountered at a depth of about 18+ feet below ground surface (bgs).

3.1 Fill Materials

Miscellaneous granular fill consisting fine to coarse sand with varying quantities of silt and gravel
were encountered in each exploration to depths of up to 10+ feet

3.2 Glacial Outwash Deposits

Each test boring encountered loose to dense glacial outwash deposits below the fill. These
deposits consist of brown to grey fine to medium sand with trace to little silt

3.3 Glacial Till Deposits

Glacial Till consisting of dense brown fine to coarse sand, litde to some gravel, trace Silt. With M-
values ranging from 34 to 46 this deposit is considered to be dense,

3.4 Groundwater

Groundwater was encountered in each test boring except MMI-1 at depths ranging from 19 {o
26% feet below ground surface.

Proposed School Addition 4 of 17 -ﬁ'@ MILONE & MACBROOM
May 22, 2019 -
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40IMPUCATIONS OFSUBSURFACE COMDITIONS
4.1 Fill Materials

The existing fill materials and underlying topsoil are not considered suitable for direct or indirect
support of the proposed structure footings, and should therefore be completely removed from
below the respective foundation bearing zones, Portions of the fill materials, upon removal of
visible vegetation, organic matter, roots and any delebterious fractions, may potentially be reused
in landscape areas for the proposed development or as structural fill provided it meets the
gradation requirements referenced in Section 6.5 or is approved by the engineer.

4.2 Glacial Outwash Deposits

Glacial outwash deposits were encountered in each test boring with thicknesses varying from 15
feet to greater than 25.5% feet These oubwash are suitable for direct or indirect support of lightdy
loaded spread footings and floor slabs after proof-compaction as recommended in Section 6.6,

4.3 Glacial Till Deposits

Glacial till deposits consisting of coarse to fine sand with varying amounts of gravel and silt, were
encountered beneath the outwash in MMI-2, The M-values for these deposits ranged from 34 to
45 comresponding to dense in-situ density. These glacial till deposits are suitable for direct or
indirect support of spread footings after proof-compachon as recommended herein,

4.4 Groundwater

Groundwater was encountered in each test boring, except MMI-1, at depths of 19+ to 24+ feet
below existing grades at the time of exploration.

It should be noted that long term equilibrated groundwater measurements were not obtained in
any of the explorations and that fluctuations in water conditions and groundwater levels should
be anticipated to occur with variations in precipitation, snowmelt, site development, and other
factors not present during the exploration program. Groundwater levels should be anticipated to
vary and perched water conditions may occur during and after periods of intense precipitation
and snowmelt due 1o shallow bedrock and low permeability glacial till.

The project building FF grade is expected to approximately match the existing building slab,
Based on observed field conditions at the time of the exploration program, groundwater will likehy
not be encountered during excavation for foundations or for utility/drainage structure
excavations. However, depending on groundwater and dlimatic conditions at the time of
construction, the Contractor should be prepared to provide for local filkered dewatering using a
miethod that is familiar to him and that is acceptable to the Engineer.

Given the potential for temporary perched groundwater conditions, MMI recommends the
installation of building extericr perimeter subdrains, as identified on Figure 3 and as discussed in
Secton 5.60 of this report. The adual layout of the subdrainage system should be determined
based on field conditions at the ime of construction in conjunction with final design grades and
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addition(s) footprint locations. The final design of the subdrainage system should be performed
by the site-civil engineer in coordination with the foundation and plumbing plans.

5.0 DESIGM COMDITIONS

5.1 Foundation Support

Based on the test boring data developed as part of this geotechnical engineering study, MMI
recommends that the proposed buildings be supported on regular spread footing foundations as
outlined herein. Generalized sections depicting recommended foundation support are illustrated
on Figure 3.

All spread footing foundations should be supported directly on suitable new compacted
structural fill placed directly over suitable undisturbed natural glacial outwash deposits, or directy
on suitable undisturbed glacial outwash deposits in accordance with the recommendations
outlined herein,

All existing fill, woody debris and any other deleterious materials (i.e. roots, stumps, woodchips,
arganic matter, etc.), including all existing foundation remnants, underground utilities, septic
systems, wells, etc. should be completely removed where located below all footings, and the
footing bearing zones, and be replaced with new compacted structural fill. The footing bearing
zone is defined herein as the area encompassed within a zone beginning 1 foot horizontally
beyond the bottom edge of the footing and extending outward and downward at a 1H:1V slope
until suitable natural glacial deposits are encountered.

Footings bearing on new compacted structural fill placed over suitable undisturbed natural glacial
outwash deposits, or directly on suitable natural glacial oubtwash may be proportioned for a net
allowable soil bearing pressure of 2,500 pounds per square foot (psf). All replacement and raise-
in-grade compacted structural fill, as well as the upper 12 inches of the natural glacial outwash
deposits, should be compacted to a minimumn of 95 percent maximum dry density per ASTM D
1557,

Estimated total settlements are not anticipated to exceed about 1% inch with differential
settlements of less than half this value for footings founded as recommended herein. Angular
distortions of not more than about 1/200 are anticipated along continuous spread footing
foundations when supported as recommended herein. Angular distorion represents the
differential vertical movement between two points divided by the horizontal distance between the
points.

For frost protection, exterior footings should be founded at least 4 feet below finished exterior
grades. Interior footings below heated areas may be founded a minimum of 24 inches below the
top of floor slab or finished grade.

A slope of 1H:1Y should be maintained between the bottom edges of adjacent underground
utility trenches and between adjacent footings. Footings should be stepped, as required, in
transition areas where different footing levels occur.
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It is further recommended that the minimurm width of isolated spread footings be 36 inches and
that the minimum width of continuous footings be 24 inches

5.2 Floor Slab-on-Grade

Floor slabs should be supported on a minimum 2-inch thick crushed aggregate base course
(meeting MNH-DOT 304.33: Crushed Gravel for Shoulders) placed and compacted to a minimum of
95 percent of maximum dry density per ASTM D 1557, Excavated on site fill materials and glacial
outwash deposits should not be reused as floor slab base course material. The floor slab base
course should be placed directly over new compacted structural fill, proof rolled in-situ granular
fill or surtable undisturbed glacial outwash deposits in accordance with the recommendations
outlined herein.

As with footings, all existing topscil and any other deleterious materials (i.e. roots, stumps,
woodchips, organic matter, etc) including all existing foundation remnants, underground utilities,
septic systems, wells, etc, should be completely removed where located below all floor slabs, and
be replaced with new compacted structural fill where necessarny.

A vapor barrier should be placed below the slab to protect against capillary moisture impact to
the concrete and limit the transmission of moisture into the floor slab. The Architect and/or
Structural Engineer should specify the location of the vapor barrier placement relative to the base
course material and take the placement of this vapor barrier inte account in the concrete slab
design curing specifications for the project. It is recornmended that a heavy-duty vapor barrier
consisting of a single layer of Griffolyn® Type-65G high performance high density reinforced
polyethylene, Stego Wrap (www.stegoindustries.com) or an approved similar product be used.

A modulus of subgrade reaction, ky of no greater than 75 pounds per cubic inch {pdi) should be
used for design of the slab. Mote, however, that the value of kg is for a 1 square foot area. The kg
value should be adjusted for larger areas using the following equation:

Maodulus of Subgrade Reaction (k) = ka (B+1/2BF

Where: k: = Coefficient of vertical subgrade reaction for loaded area
k;i = Coefficient of vertical subgrade reaction for 1 x 1 square foot area
E = Width of area loaded, in feet

Please note that limited cracking of slabs-on-grade is normal and should be expected. Cracking
may occur not anly as a result of heaving or compression of the underlying soil, but also as a
result of concrete curing stresses. To reduce the potential for floor slab cracking, it is
recommended that the measures listed below should be followed during construction:

*=  The installation of floor slab construction joints as recommended by the American Concrete
Institute (ACT) between the columns and walls and between columns to account for
differential settlements.

= Al backfill in areas supporting slabs should be moisture conditioned and compacted. Backfill
in all utility trenches should be carefully compacted.

&  Exterior slabs should be structurally isolated from the building.
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= A minimum &-inches of compacted structural fill should be placed between the bothom of
floor slabs and the top of footings, to serve as a cushion layer.

5.3 Sidewalks

Entrance slabs and sidewalks adjacent to the building should be designed to reduce the effeds of
differential frost action between adjacent pavement, doorways and entrances. Although
preparation of recommendations for sidewalk support was not part of our work scope for this
project, it should be noted that sidewalk performance and stability can be jeopardized by
frequent de-icing applications as well as the infiltration of surface water, precipitation and snow
melt through joints, where it can then freeze below the concrete resulting in frost heaves,

The exising underlying fill materials and glacial oubwash deposits are considered to be
moderately frost susceptible. Accordingly, MMI recommends that a non-frost susceptible
miaterial, such as NHDOT Fem 304.4 crushed stone —fine) or similar be provided to a frost
penetration depth of 4 feet below the top of entrance slabs and all sidewalks. This thickness of
crushed aggregate should extend the full width of the entrance slab and all sidewalks, and
outward at least 4 feet, thereafter transitioning up to the bottom of the adjacent pavement
subbase course materials at a 1H:1V or flatter slope.

Additionally, MMI suggests the following be included as part of the design considerations for
sidewalks:

1) sealing all sidewalk surface joints (2.9, against walls, curbing, etc) with a 30+ year water-stop
caulk of sufficient durability and elongation without failure:

2} diversion of roof and other runoff away from sidewalks:

3) the placement of plantings through or adjacent to sidewalks should be avoided as they
provide entrance peoints for surface water infiltration; and

4} steel reinforcement doweling of sidewalks to foundation walls and continuous steel
reinforcement across sidewalk construction joints to prevent differential movemnent between
sidewalk sections and door jams.

Excavated existing fill or glacial outwash materials are not anticipated to be suitable for reuse as
slab or sidewalk base course material.

5.4 Seismic Considerations

MMI has evaluated the site seismic Site Class in accordance with the 2009 International Building
Code (IBC) Section 1613 and ASCE 7. Based on the existing subsurface soil profile encountered in
the borings, the site meets the general parameters of Site Class D.

An evaluation of the liquefaction potential for the existing subsurface soils was performed and is
included in Appendix C. Liquefaction denotes a condition where a soil undergoes continued
deformation during the course of cydic stress (i.e. earthquake induced) applications where the
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pore-water pressure becomes equal to the confining pressure (i.e. effective siress approaches
zero) and large deformations occur. Significant factors influencing liquefaction include grain size
distribution of sand, in-situ density, and vibration characteristics (L.e. design earthquake and
acceleration coefficient). Resulis of the liquefaction analysis indicate that these dense granular
soils have a factor of safety of greater than one and liquefaction is not likely.

5.5 Walls below Grade

Retaining walls or unbalanced load condition foundation walls should be designed to resist the
combined lateral forces resulting from earth pressures as well as those posed by any surcharge
loading. Backfill materials behind these walls should consist of new compacted structural fill
except that a 2-foot thick chimney drain should be placed behind the wall as shown on Figure 4.
Considering the recommended backfill soil, it is recommended that earth pressures be calculated
based upon an equivalent fluid weight of 40 pounds per cubic foot {pdf) for the active condition
(i.e. unbraced top of wall), 60 pcf for the at-rest condition (ji.e. braced top of wall), and 225 psf for
passive pressures; with any surcharge loadings applied over the face of the wall at an intensity
equal to 0.3, 0.5 and 3 times the surcharge loading for the active, at-rest and passive conditions,
respectively.

Where the calculated earth pressure behind walls is less than 200 pounds per square foot (psf), it
should be increased to 200 psf to account for stresses created by compachion within 5-feet of the
wall. The minimum design factors of safety for sliding and overiurning under static loads should
be 1.5 and 2, respectively. Passive pressure at the toe of retaining walls subject to freezefthaw
conditions should not be included as a resisting force when analyzing for overturning and sliding.
A coefficient of sliding friction of 0.35 between mass concrete and existing in-place glacial
deposits or compacted structural fill and may be considered for wall desigm,

The above-referenced lateral earth loads do not include hydrostatic forces, as they are based on
construction of a subdrainage system behind all walls to collect and discharge any potential
groundwater, perched water or water from sub-slab utilities that could leak or become damaged,
as illustrated on Figure 4.

Equivalent seizmic lateral loading against walls may be defined as 0.045Y.H* where . is the total
weight of the soil acting against the wall and H is the height over which the backfill soil acts.
Considering the existing subsurface conditions, an equivalent fluid weight of 12 pounds per cubic
foot psf, as illustrated on Figure 6, should be considered.

Where modular block retaining walls are proposed, both the internal stability of the wall {usually
designed by the supplier/vendor’s Engineer) and the overall global stability (usuwally analyzed by
the Owner's Engineer) will need to be performed in order to result in a complete, well-
coordinated and satisfactorily designed wall system.

5.6 Subdrainage Systems

The existing site topography and groundwater depths encountered during the exploration
program indicate that perched groundwater may occur and tend to collect around building
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foundations. Accordingly, exterior perimeter footing subdrains, as shown on Figure 3, are
recommended to limit accumulation of water and fugitive moisture near the addition(s).

Subdrains should consist of slotted corrugated polyethylene tubing of 4-inch minimum diameter,
meeting the requirements of ASTM F 405 or AASHTO M252, surrounded by NHDOT Ikem #67
Aggregate( ¥a-inch stone), and be enfirely enveloped by non-woven geotextile, as detailed on
Figure 3. The use of geotextile will limit the migration of fines from fills and natural soils into the
coarse aggregate, thus reducing long term clogging. The subdrain inverts should be set a
minimum of 4 feet below adjacent exterior grades to protect against frost penetration. Cleanouts
should be provided at every other @0-degree bend, in order to provide for future flushing of the
system in the event that siltaion or other clogging of the piping should occur.

Subdrains should generally be installed at a minimum 0.5 percent slope and discharge to a
suitable system outlet, The system should be gravity drained, if possible, to storm water catch
basins or other suitable discharge locations, Subdrain inverts into catch basins should be at least
1%z feet higher than catch basin outlet inverts, If gravity draining of the subdrain system is not
possible, a suitable sized holding tank with integral sump pump, including a backup sump pump,
will be required, A sump invert at a minimum 18 inches below the lowest subdrain pipe invert
elevation should be maintained if a sump is used. No subdrain system should be connected to
roof drain systems.

The final outlet of all subdrainage systems must be designed by the Project Site-Civil Engineer in
consideration of all City of Nashua, State of Mew Hampshire and Federal regulations. The final
design site plans should be provided to MMI for our review to determine the actual extent of the
various subdrainage systems particularly after project final design grades and addition(s) footprint
locations have been selected, Additionally, it will be further necessary for the Engineer to
determine actual subdrainage requirements in the field during construction based on his/her
observations.

5.7 Pavement Considerations

Pricr to placement of any reguired new raise-in-grade compacted structural fill within proposed
pavement areas, all existing loam fill, woody debris, former foundation remnants, underground
utilities, and all cther deleterious materials (i.e. roots, stumps, woodchips, organic matter, etc) and
any excessively loose or soft surficial in-place fill materials should be removed. All resultant
subgrade surfaces to potentially remain below pavement areas should then be assessed by
proofralling under the observation of the Engineer prior to placement of any new raise-in-grade
materials and pavement support materials,

Evaluation of the necessity for this proofrolling, and interpretation of the results to ascertain
suitability of these subgrade materials for support of new raise-in-grade materials and proposed
pavement support materials should be made by the Engineer during construcion. Proofralling
should be performed with at least 4 passes of a steel drum compactor weighing at least 10 tons,
without the use of vibratony compaction.
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After proofrolling operations have been completed to the satisfaction of the Engineer, the upper
12 inches of all subgrade soils to remain in place should be compacted to at least 95% of ASTM D
1557.

The subgrade soil for support of pavement sections should consist of suitable proofrolled fill
materials, glacial oubwash deposits or compacted structural fill (C5F) placed over suitable subgrade
surfaces. Depending upon final grading plan cuts and fills, and as determined by the Engineer
during construction, it may also be necessary to place a geotextile stabilization layer over subgrade
surfaces prior to placement of pavement support materials. Although fraffic loadings are not
currently developed, based on typical school campus vehicular traffic, MMI has considered the
following ranges of pavement sections:

STANDARD DUTY HEAVY DUTY
PAVEMENT SECTION PAVEMENT SECTION
BITUMINOUS CONCRETE:

Top Course Thickness 1.5 inches 2.0 inches
Binder Course Thickness 2.0 inches 2.5 inches
SUPPORT MATERIALS:

Base Course Thickness 6 inches 9 inches

(NHDOT 304.4)
Subbase Course Thickness 12 inches 15 inches
(NHDOT 304.3)

The base course and subbase should be compacted to at least 95% of the optimum dry density per
ASTM D 1557, Underlying raise in grade C5F, where required, should be compacted to at least 95%
of the optimum dry density per ASTM D 1557.

6.0 CONSTRUCTION COMNSIDERATIOMNS

6.1 5pread Footings

All spread footing foundations should be supported directly on suitable natural glacial outwash
deposits, or on compacted structural fill placed directly over suitable natural glacial outwash
materials, in accordance with the recommendations outined herein.

All existing unsuitable soils should be completely removed from below all footings, and the
footing bearing zones and be replaced with new compacted structural fill. The footing bearing
zone is defined herein as the area encompassed within a zone beginning 1 foot horizontally
beyond the bottom edge of the footing and extending outward and downward at a 1H:1V slope
until suitable natural outwash deposits are encountered. All replacement struchural fill required
below footings should meet the requirements given in Sectdon 6.5.1.

The contractor should be required to maintain a dry (dewatered, if necessary) stable-working soil
subgrade bottom during footing constructon. Subgrades should slope to sumps as necessary.
Footing subgrades should be constructed essentially level prior to placement of reinforcing steel
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and concrete, It is recommended that all footings be excavated and concrete placed the same
day in order to avoid ponding of any surface water runoff in the excavations, Disturbed, frozen or
loosened soils should be removed prior to placement of concrete, The footing subgrades should
be free of water for the final observation and during placement of concrete. Ground surface
grades in the vidinity of the excavations should be graded to promote positive drainage away
from the open excavations.

6.2 Floor Slab-on Grade

Floor slabs should be supported on a minimum 9-inch-thick base course of NHDOT 304.33
(Crushed Aggregate for Shoulders) placed and compacted to a minimum of 95 percent of
maximum dry density per ASTM D 1557, Excavated on site materials should not be reused as floor
slab base course material. The floor slab base course should be placed direcdy on new compacted
structural fill, on proof-rolled and compacted existing granular fill materials or suitable natural in-
place glacial outwash deposits in accordance with the recommendations outlined herein.

The recommended vapor barrier should be placed below the slab to protect against capillary
mizisture impact to the concrete and limit the transmission of maoisture into the floor slab. All
vapor barrier joints should be glued or taped in accordance with the manufacturer's
recommendations. Additicnally, the vapor barrier should be similarly affixed to the sides of the
footing, column or basement wall concrete in order to provide for a water/moisture tight barrier.

Prior to placement of new compacted structural fill, the in-situ subgrade soils should be assessed
for proctfrolling. This will allow the Engineer to evaluate for the presence of any soft or weaving
unsuitable existing subgrade materials. Any such soft or weaving unsuitable existing subgrade
materials should be locally over-excavated and replaced with new compacted structural fill.

As with footings, all existing topsecil and any other unsuitable materials should be completely
removed from below all floor slabs and be replaced with compacted structural fill where
necessary. Raise-in-grade structural fill required for below the floor slabs should consist of
suitable non-plastic granular material generally meeting the requirements given in Section 6.5.1.

6.3 Subgrade Stabilization

Due to the moderately sensitive nature of the natural glacial outwash deposits; excessive
snowmelt, precipitation, runoff, perched water, subgrade disturbance or other construchion-phase
conditions may result in areas of subgrade instability {i.e. weaving, pumping, etc.). Mo geotextile
or crushed gravel replacement materials should be placed over unstable subgrade surfaces.
Should an area of unstable subgrade be encountered, the area should eithen

a. Be locally over-excavated as necessary and replaced with a layer woven geotextile
stabilization fabric and crushed gravel; or

b. Ee locally over-excavated as necessary and a minimum 4 inch thick lean concrete
mud mat placed: or
. Be allowed to dry and be re-procfrolled.
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The need for excavation and replacement of unstable subgrade soils should be assessed by the
Engineer.

6.4 Materials Reuse

It is anticipated that limited portions of the excavated existing on-site (non-organic containing) fill
may potentially be suitable for reuse as new structural fill, provided that they meet the gradation

reguirements of Section 6.5.1 and/or are approved by the Engineer. The Contrachor should
consider additional efforts that will be required to screen out boulders and cobbles, and to reduce

the moisture content of excessively wet excavated soils prior to placement and compaction.

Loam fill and in-place fill not able to be used in proposed landscape areas should be removed
from the site. All potentially re-usable materials should be segregated and reused only following
approval by the Engineer. All boulders, excessively silty material, organic and foreign debris
should be removed from all material prior to approval for reuse,

6.5 Materials Placement & Compaction

6.5.1 Compacted Structural Fill

Compacted Structural Fill to be used for raise-in-grade fill, below footings and floor slabs (except
for the floor slab base course material), should have a liquid limit and plastic limit not exceeding
40 and 15, respectively, and meeting the following gradation requirements:

STRUCTURAL FILL
SIEVE SIZE

4 inch 100

Mo. 4 50-85

Mo. 10 25-75

Mo. 40 10-50
Mo. 100 8-35
Mo, 200 4-10 jtotal)

6.5.2 Crushed Aggregate for Shoulders (NHDOT 304.33)

Crushed Aggregate to be used the recommended 9-inch-thick slab base course, for chimney
drains behind retaining walls, should be free of ice and snow, roots, stumips, rubbish and other
deleterious materials and consist of crushed aggregate conforming to New Hampshire
Department of Transportation (NHDOT) kem 304.33 (Crushed Aggregate for Shoulders), and
meeting the following gradation requirements:
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HARRIMAN

CRUSHED AGGREGATE (NHDOT Item 304.33)

SIEVE SITE PERCENT FINER BY WEIGHT
1 %: inch 100

1 inch 90-100

Mo. 4 30-65
No. 200 0-10 ftotal)

6.5.3

Crushed Stone (3/4°)

Crushed stone to be used for utility construction, subdrainage systems or for use as a stabilization
material over wet and sensitive subgrades should be free of ice and snow, roeots, stumps, rubbish

and other deleterious materials and should consist of hard durable sand and gravel conforming
to the NHDOT #67 Stone as follows:

%" CRUSHED STONE (NHDOT #67 Stone)

SIEVE SIZE PERCENT FIMER BY WEIGHT
linch 100
34 inch 90 — 100
3/8 inch 20-55
Mo, 4 0-10
Mo, § 0-5

6.5.4

Crushed Stone Fine

Crushed stone (fine) to be wused as sidewalk subbase material should be free of ice and snow,
roots, stumps, rubbish and other deleterious materials and consist of crushed aggregate
conforming to New Hampshire Depariment of Transportation (MHDOT) Item 304, (Crushed Stone

(Fing)), and meeting the following gradation requirernents:

CRUSHED AGGREGATE (NHDOT Hem 304.4)

SIEVE SIZE PERCENT FIMER BY WEIGHT
2 inch 100

1 %: inch B5-100

3% inch 45-75
Mo. 4 10-45

Mo. 200 0-5 {total)
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6.5.5 Material Placement

All compacted structural fill, crushed gravel, and stone material should be placed in loose lifts not
exceeding 12 inches in thickness, unless recommended elsewhere herein, and should be
compacted to a minimum of 93% of maximum dry density per ASTM D 1357, Method C, with the
moisture content no less than 3 percent below or 1 percent above the optimum moisture content
as determined by ASTM D 1557.

Backfill within a zone defined by a 45 degree (1H: 1Y) from vertical extending upward and
outward from the bottom edge of frost walls should be placed in maximum &-inch loose lifts and
compacted using manually operated eguipment to avoid damaging the frost walls.,

6.5.6 Geotextile

Geotextile for use in subdrain construction or subgrade stabilization should consist nonwaven
geotextile fabric such as Mirafi 140N or similar.

6.5.7 Vapor Barrier
Vapor Barrier material to be placed below the floor slab should consist of 15 mil Griffolyn Type-

650G, Stego Wrap or a similar product, approved by the Enginesr meeting the following
reguirerments:

VAPOR BARRIER (ASTM E 1745: Class A)

TEST METHOD MIN. AVG. ROLL VALUE
Water Vapor Permeance ASTM E 96 0.037 grains/hr/ftfin
Tensile Strength ASTM D 882 240 |bs
PPT Resistance ASTM D 2582 51 lbs
Puncture Strength ASTM D 4833 185 lbs
Drop Dart ASTM D 1709 3,500 g
Weight ASTM D 3776 76 1bs/1 000 it

6.6 Proofrolling

Pricr to placement of new raise in grade materials over existing subgrade surfaces to be
potentially left in-place should be assessed by proofrolling. This will allow the Engineer to
evaluate for the presence of any soft or weaving unsuitable existing subgrade materials. Any such
soft or weaving unsuitable existing subgrade materials assessed by proofrolling should be locally
over-excavated and replaced with new compacted structural fill.

Ewvaluation of the necessity for this proofrolling, and interpretation of the results to ascertain
suitability of these subgrade materials for support of new compacted structural fill should be
made by the Engineer during construction. Proofrolling should be performed with at least 4
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passes of a steel drum compactor weighing at least 10 tons, without the use of vibratony
compaction.

After proofrolling operations have been completed to the satisfaction of the Engineer, the upper

12 inches of all subgrade soils, including exposed glacial, outwash deposits, to remain in place
should be compacted to at least 95% of ASTM D 1557,

6.7 Freezing Conditions

Dwring freezing conditions, additional care must be exercised during construction to prevent
disturbance of the soil subgrades and to achieve the required degree of fill compacton. The
subgrades and each lift of backfill should be compacted before the water in the subgrade or
backfill can freeze.

Frozen material should not be placed as backfill, nor should backfill or foundations be placed on
frozen soil. If, during construction, the top layer of soil becomes frozen, the frozen soil should be
removed before backfill or foundations are placed on it. When the air temperature is below 32?2 F,
the confractor should not be allowed to place fill or expose final subgrades unless special
procedures, approved by a qualified Engineer, are used to prevent freezing. If foundations are
buwilt and left exposed during the winter season, precautions should be implemented to prevent
damage due to frost heave,

6.8 Removal of Unsuitable Materials

AllFill, topsail, building reminants, abandoned utilities and any other deleterious materials within
the proposed foundation bearing zones should be completely removed and disposed of in a legal
manner off-site. However, to the extent practicable, all excess soil should remain on-site
otherwise additional costs will be incurred for off-site disposal. All potentially reusable materials
should be segregated and assessed by the engineer.

All resulting excavations should be backfilled with new structural fill and be compacted to a
minimum of 95% of maximum dny density per ASTM D 1537, All suitable existing glacial material
which becomes loose or disturbed as a result of earthwork operations should be re-compacted to
a minimum 95% of maximum dry density per ASTM D 1557,

6.9 Deep Excavations

Deep excavations may be necesszary for construction of the proposed attendant underground
utilities. As an alternative to temporany slopes, vertical excavations can be temporarily shored. The
Conftractor or the Contractor's specialty subcontractor should be responsible for the design and
adequacy of any temporary shoring in accordance with all applicable regulatory requirements.,
The Owner and Contractor should make themselves aware of and become familiar with applicable
lzcal, state and federal safety regulations, including the current Occupational Safety and Health
Administration (O5HA) Excavation and Trench Safety Standards. Construction site safety generally
is the sole responsibility of the Contractor, who shall also be solely responsible for the means,
methods and sequencing of construction operations.

Proposed School Addition 16 of 17 40 MILONE & MACBROOM
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The Contractor should be aware that slope height, slope inclination, and excavation depths,
including utility trench excavations, should in no case exceed those specified in local, state or
federal safety regulations, e.g., O5HA Health and Safety Standards for Excavations, 29 CFR Part
1926, and all successor regulations. Such regulations are strictly enforced and, if they are not
followed, the Owner, Contractor, and/or earthwork and utility subcontractors may be liable for
substantial penalties. MMI is providing this information solely as a service to the City of Nashua,
Under no drcumstances should the information provided herein be interpreted to mean that MMI
iz assuming responsibility for construction site safety or the Contractor’s activities; such
responsibility is not being imiplied and should not be inferred.

7.0 CONSTRUCTION MONITORING

It is recommended that MMI be retained to provide construction observation services, including
abservation and monitoring of all operations invalving soil excavation, removal of unsuitable
materials and overburden soils, assessment of existing in-situ soils as potentially may be
considered to remain in place or be reused, and for inspedtion of subgrade surfaces/material to
potentially remain below the proposed structures.

The purpose of these observations and testing is to verify that construction is being performed in
accordance with the intent of the recommendations given in this report and to observe any
changes in subsurface conditions which may warrant modification to the foundation systems
recommended herein.

If MMI is not retained to provide full-time observation of earthwork during the construction-
phase of this project, we cannot be held responsible if unforeseen conditions are not identified
and addressed, or if conditions identified in this report are not addressed as we intended.

2.0 REVIEW OF FINAL PLANS

It is strongly recommended that once final site, grading and foundation plans have been
developed, that the plans be reviewed by MMI in order to assess whether any of the
recommendations outlined herein will reguire revision, or if additional explorations, subdrainage,
ar other recommendations are required based on proposed final grades and structural layouts.
The recommendations provided herein shall not be considerad valid unless MMI is provided the
opportunity to review the final site, grading, and foundation plans.
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4 MILONE &
.V MACBROOM

TABLE 1

SUMMARY OF SUBSURFACE EXPLORATIONS

PROPOSED PENNICHUCK MIDDLE SCHOOL ADDITION
207 MANCHETSTER 5T, NASHUA, NEW HAMPSHIRE

PROJECT NO. 6119-03-01-1

OBSERVED
GROUNDWATER
BOTTOM OF FiLL | TOP OF OUTWASH | TOP OF GLACIAL BOTTOM OF LEVELS DURING
EXPLORATION DEPOSITS TILL DEPOSITS EXPLORATION
DESIGNATION e
OPERATIONS

DEPTH (FT) DEPTH (FT) DEPTH (FT) DEPTH (FT) DEPTH (FT)
MMI-1 100 + 100 + NE + 220 + NE +
MMI-2 30+ 304 180 & 270 + 240
MMI-3 B0 + 80 + NE + 270 + 260 +
MMI-4 15 + 15+ NE + 270 + 190 +
MMI-5 55 & 55 4 NE & 270 + 200 +
TP-1 46 + NE + NE + 46 + NE +

Motes:

1) Test Borings were performed on April 26, 2019 by Mew England Boring Contractors of Derry, Mew Hampshire.
2} Test Pit was performed by TDD Earth Tech, Inc. of Hudson, New Hampshire
3) Groundwater levels were measured during exploration advancement and therefore are not indicative of stabilized groundwater conditions.

4) "NE" indicates not encountered.

B:\8118-02 City of Nashua BEim Sireet SchoollPMS4E110 Table 1.dsx
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%\ MILONE & MACBROOM
APPENDIX A

LIMITATIONS OM WORK PRODUCT
Site Ot -

1 The analyses and recommendations submitted in this report are based in part upon the data obtained from
limited subsurface observations. The nature and extent of subsurface variations may not become evident until
construction. If variations then appear evident, it will be necessary to reevaluate the recommendations of this

report.

2 The generalized soil profile described in the text is intended to convey trends in subsurface conditions. The
boundaries bebween strata are approximnate and idealized and have been developed by interpretations of limited
observations [no engineering subsurface samples were obtained; actwal soil and bedrock transitions are probably
rmare erratic.

3 Water level readings have been made under conditions stated. These data have been reviewed and
interpretations have been made in the text of this report However, it must be noted that fluctuations in the level
of groundwater may occur due to variations in rainfall, temperature and other factors ocourring since the time
observations were made.

4. In the event that any changes in the proposed general project development are planned (e.g. floor slab on grade
elevations, column and wall loads, building footprint size and location, etc), the concusions and
recommendations contained in this report shall not be considered valid unless the changes are reviewed and
conclusions of this report modified or verified in writing by Milone & MacBroom, Inc. (MMI). It is recommended
that this firm be provided the opportunity to review the final design plans and specifications in order to verify
that earthwaork and foundation recommendations have been properly interpreted and implemented.

Construction

5 It is also recommended that this firm be provided the opporunity to perform the recommended construction
phase monitoring services to verify that the intent of our recommendations is being properly implernented in the
field during construction. The recommendations given in this report shall not be considered valid unless we are
given the opportunity to perform in this capacity.

Topographic Data

G Site topographic data was not available for our review during the performance of our current geotechnical
Eengineering services.

Use of Report

7. This Geotechnical Engineering Report has been prepared for the exdusive use of the City of Mashua relative to
the proposed addition(s) planned for the Pennichuck Middle School located in Nashua, New Hampshire and is
intended to be in accordance with genesally accepted soil and foundation engineering practices. No other
warranty, expressed or implied is made.

8 This Geotechnical Engineering Report has been prepared for this project by Milone 8 MacBroom, Inc. This
report is for design purposes only and is not sufficient to prepare an accurate bid. Contractors wishing a copy of
the report may secure it only with the authorization of the owner and then with the understanding that its scope
is limited to design considerations only.
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Imcuacr.- Proposed Middle School Addition BORIMG NOL: MMI-1 SHEET:  1ofl
g!e_ MILONE & II-C'CATJUN: 207 Manchester Street, Nashua, MH conTrRACTOR: Mew England Boring Contractors
A¥ MACBROOM [pci ne: 6119-03-01 roreman: M. Mattarozzo
F (ot Lar, Suite 1 -
Beatferd] '\r\:l-i" ::.Ii--:ftEl.J CLIENT: City of Mashua sPECTOR:  E. Adler
&5-568- 1854
DATE: April 26, 2019 GROUND SURFACE ELEVATION:
IB.'JJ.H!HENT: AUGER CASING SAMPLER | CORESHL GROUNCWWATER DESERVA TIONE [ QLD T
I"rPE HE M — 5 - ELAFSED TIME [HR) E[macmma- TESTING
| EEgn ] 21 — 138 - (CAEING AT [FT) E[mw.—cmua WELL INSTALLED
HAMMIER WT [LE] - -— 140 - DEPTH (FT} l:[l‘:: SCREEMING
HAMMER FALL (TN} -- - 30 -- [m MO GROUMDW ATER ENCOUNTERED E
Dty SAMPLE RECCIVERY BLOWWS SO AND BOOE CLASSRCATION-DESCRIFTION STEATLIM PO
T} NUMEER i) FERE" BLEADSTER SYSTEM (SOML) LLE DOEPS OF ENEENEERS SYSTEM [ROCK] DESCRIPTION (PP
€1 16 2 4" Loam Fill 0.3
1 3 Medium dense brown coarse to fine SAND, Tittle Gravel, trace FILL
11 ilt, no structure, no odor, moist.
Silt, truct d t
2 11
3
4
5 57 16 12 Dense grey-brown coarse to fine SAND, some Gravel, trace FILL
& 18 Silt, no structure, no odor, moist.
22
7 19
8
9
10 53 14 18 |Very dense brown coarse to fine SAND, trace Gravel, trace Silt, OUTWASH
a5 layered, no odor, moist
11
23
12 19
13
14
1% 54 16 10 Dense brown coarse to fine SAND, trace (+) Gravel, trace 5ilt, QUTWASH
15 16 layered, no odor, moist
15
17 11
13
19
20 55 14 B Medium dense brown coarse to fine SAND, trace Gravel, trace OUTWASH
11 Silt, layered, moist
21 =
22 12 22
Bottorn of Exploration at + 22
[ Tonnine e Lonenr e TRATLE TTIT Troronnone |
1} TYPE OF Rl Mobale Dnll 8-4F, Tnack Mounteo M= 0-4=VERYLOOSE M= 0-2 = VERYSOFT C = ROCK CORE tace = 0L - DO
) HAMPAERHOET TYPE: Automatc 410 = LOOSE 2-4 = 0FT 5 = SPUT SPOOHN me = 106 - A
L0-30 = MEDILR 4- & = MEDILEA UP = UMCETURBED PIETOMN wofe = 3R - 35%
30-50 = DEMSE B-15 = ETFF UT = UNCISTURBED THIMWALL ard = 35% - 50R
ﬂ i119-03 Gy of Mashus Elrn Strest ScheslPRENEL 1S TELog )b 50 & = WERY :sués 30+ = HARD
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Imcuscr.- Proposed Middle School Addition BORING NOL: MMI-2 SHEET:  1ofZ
F In MILONE & II-C'CATJGN: 207 Manchester Street, Mashua, MH conTrRacTOR: New England Boring Contractors
“.‘ MACBROOM IPn.cu. wo:  6119-03-01 FOREMAMN: M. Mattarozzo
F{oae Lare; Site .
Batfird mln-- it CLIENT. City of Nashua sPecToR: B Adler
603568 1
DATE: April 26, 2019 GROUND SURFACE ELEVATION: ————
IEQI.HPHENT: kl.lSTl: I:ASTNG uuﬁ m;ﬂL GROUNDWATER OBSERVA TIONS DFIEI. D TESTING
I"rPE HE 8 - 5 — ELAFSED TIME (HR) o E[n.mcmma- TESTING
| B ] 2174 - 138 - CASIMG AT [FT) 25 E[M.'.INTSPJHE WELL TNSTALLED:
HARMMER WT L] - -— 140 - DEPTH ({FT) 24 I:[l‘:: SCREENING
HAMMER FALL (TN} - - 30 - ] MO GROUNDWATER ENCOUNTERED u
R ZARPLE RECCIVESY BLOAWS SO AND ROCE CLASSRCATION-DESCRIPTION STAATUM CHANGE o
OFT} RURAZER (0 PERE" ELRMWISTER SYSTEM (S0IL) LS. OORPS OF EMGIMEERS SYSTEM [ROCK] DIESCRIFTION PPt
51 13 1 4™ Loam Fill 03
1 5 Medium dense yellow-brown coarse to fine SAND, Tittle Gravel, FILL
E trace Silt, no structure, no odor, moist.
E
2
3 Auger action indicates strata change at £3 3
4
s 7 20 B Medium dense tan medium to fine SAND, trace Silt, layered, OUTWASH
6 9 no odor, moist.
10
7 10
]
9
10 53 18 z Loose tan medium to fine SAND, trace Gravel, trace Silt, layered, OUTWASH
11 1 no odor, moist.
12 1
13
14
13 4 18 2 medium dense tan medium to fine SAMD, trace Gravel, trace OUTWASH
16 7 Silt, layered, no odor, moist
3
17 1
18 Auger action indicates gravel or cobbles at +18 18
19
20 S5 18 3 Dense brown coarse to fine SAND, little Gravel, trace Silt, no TILL
71 18 structure, no odor, moist
28
22 20
Auger action indicates cobbles from 22" to £24'
e COFESIOTILESS SO TONESIVE SOILS TRGATLE TTTT Troronone ]
1} TYPE OF Rl Mobile Dnll 8-47F, Truck Mounted M= 0-4=VERYLOOSE M= 0-2= VERYSOFT C = ROCK CORE tracE = 09 - DOF%
2} HAMMERSHOIST TYPE: Automatic 410 = LICOSE 3-4 = S0FT S = SPUT SPOOH me = LI - 20%
10-30 = MECALM 4.8 = MEDILIM UPF = UWMDIETURBED FISTOMN woin = 20 - 35%
30-50 = DIENSE B-15 = 5TFF UT = UMDISTURBED THIMWALL aral = 35% - 50RL
FILE iL19-03 ey ol Mashua Bl Stieed SchoaaPRWENELLS TELOG sk 50 4 = WERY DEMCE 304 = HARD
— _
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IFncuBcr.- Proposed Middle School Addition BORING NO.: MMI-2 SHEET: 2 of2
LOCATION: conTracTOR: Mew England Boring Contractors
"}‘Q MILONE & I 207 Manchester Street, Mashua, MH v Eng [v}
4¥ MACBROOM o) wo: 5119-03-01 roreman: M. Mattarozzo
Z {one Lar; Sl 1 .
Baniford, Meaw Hamgrabing 03150 CLIENT: Clt'l" le NaShJﬂ INEPECTON: E AdIE‘r
&E-568- 1854
DATE: April 26, 2019 GROUND SURFALCE ELEVATION:
— — — - ———— p—
EQLIPRAENT: BLRGER CASING SAMPLER OOREERL GROUNDWATER OBSERVA TIONS DI‘IEL D TESTING
I"rl".= HSHA -— 5 - ELAFSED TIME HR)] o l:[LﬁBGPAT-.‘R- TESTING
| EE) ] 2174 -— 138 - CAEIMG AT (FT) 25 E[ML‘.I'\._SPJNE WELL THETALLED:
HAMMIER WT LB} - -— 140 - DEPTH (FT) 24 I:[l‘:: SCREENING
HAMMIER FALL (I} - - 30 - D oD GROUNDWATER ENCOUNTERED u
P— SAMPLE RECTIVESY BLOWS SOIL AND ROCE CLASSIRCATION - DESCRIPTION STAATUN CHANGE o
CFTY HUBZER ] FERE" BLURMESTER SYSTEM (SOIL) LS OORPS OF EMEMEERS SYSTEM [ROCK] DESCRIPTION PPas,
28 Dense brown coarse to fing SAND, little Gravel, trace 5ilt, no TILL
22 20 structure, no odor, moist 22
23 Auger action indicates cobbles from £22' to 24
4
24 2
25 56 16 E Dense brown coarse to fine SAND, sorme Gravel, trace (+) Silt, TILL
26 15 no structure, no odor, wet.
19
27 17 27
Bottomn of Exploration at £ 27
28
29
30
31
32
33
34
35
316
37
33
39
40
41
42
43
T TonEonLnE T onoheone TRAPLE TEIT Troronone ]
1} TYPE OF Rlizz Mobile Drll B-47, Truck Mourted M= 0-4=VERYLOOSE M= 0-2= VERYSOFT C = ROCK CORE trace = 08 - DR
2} HAMPMERSHOIST TYPE: Automatc 410 = LOOSE 2 = SOFT 5 = SPLT SPOOH me = 106 - %
10-30 = WMEDILR 4-E8 = MEDILIA UP = UMDETURBED PIETOMN wofim = 200 - 35%
30-50 = DIEMSE B-15 = 5TIFF UT = UMDISTURBED THIMWALL arad = 35% - 508
FILE i119-03 Gy of Mashua Elim Strest SchaslPEJEL 1S THLog sl 50 ¢ = YERY DEMSE 304 = HARD
— _

HARRIMAN NASHUA MIDDLE SCHOOLS FACILITY ANALYSIS & CONCEPT DESIGN REPORT / 427



SECTION 2: FACILITY ANALYSIS

Imuscr.- Proposed Middle School Addition BORING NOL: MMI-3 SHEET:  1lofZ
;‘!& MILONE & Il-c'cmcw: 207 Manchester Street, Mashua, MH coNTRACTOR: Mew England Boring Contractors
4?* MACBROOM |;p0i no:  5119-03-01 FoREMAN: M. Mattarozzo
Z ot Lane; Suite 1 .
Beddfierd ‘\r\:ri" ::xli-.:r:=.|.J CLIENT: City of Mashua mspecToR: B Adler
&8558 1854
DATE: April 26, 2019 GROUND SURFACE ELEVATION:
ECHLIFRAENT: AUGER CASING CAMPLER | COREERL GROUNDWAT ER DBSERVATIONS T JFELD TEETIE
I"rl"E HSMA - 5 - ELAPSED TIME (HR] o ':[MSP.AT-.‘R- TESTING
| G (=D 2144 - 138 - CASIMG AT (FT) 25 I:[ML'.I'\._SPJHE WELL IMETALLED
HAMMIER 'WT (LE] - - 140 - DEPTH (FT} 26 I:[l‘:: SCREENING
HAMMER FALL (N} - 30 - ] MO GROUNMDWATER ENCOUNTERED u
— SAMPLE RECCVESY BLOWS SOIL AND ROCE CLASSRCATION- DESCRIFTION TTRATLIM CHANGE o
[FT} HLIMZER ] PERE" BLIEAESTER SYSTEM (SOIL) LLE OORFS OF EMGIMEERS SYETEM [ROCK) DESTRPTION [PPRE
5] 14 2 3" Asphalt 0.3
1 E Mediurn dense Brown coarse 1o fine SAND, Tittle Gravel, trace FILL
14 Silt, no structure, no odor, moist.
2 11
3
4
’ 57 3 E Very dense brown coarse to fine SAND, little Gravel, trace Silt, FILL
& 24 no structure, no odor, moist
27
7 10
8 Auger action indicates strata chanage at +8 8
9
0 53 18 3 Medium dense brown coarse to fine SAMND, trace (-) Gravel, OUTWASH
1 5 trace 5ilt, layered, no odor, moist.
12 B
13
14
13 <4 19 3 Loose brown coarse to fine SAND, trace (-) Gravel, trace (+) Silt, OUTWASH
16 4 layered, no odor, moist
1
17 10
18
19
20 55 18 5 Medium dense brown coarse to fine SAND, trace (-) Gravel, OUTWASH
71 5 trace Silt, redoximorphic staining to £20.5°, trending to grey fine
7 SAND, some Silt, layered no odor, moist.
22 £
[P CURESIOTLESS SIS TUFESVE SOILS TAMILE THIE TROrOR o]
1} TYPE OF RIiz: Maobile Drll 8-4.7, Truck Mourted M= 0-d4=VER¥LOOSE M= 0.2 = VERYSOFT C = ROCK CORE tace = 090 - BDFE
2} HAMMERHOEET TYPE: Aufomatc 410 = LWTEE 3.4 = BOFT & = SPLIT SPO0H me = 10AL - 3FE
10-30 = MEDILM 4-E8 = MEDILIA UP = UNDETURBED PETOM wofrm = 306 - 35%
30-50 = DEMSE B-15 = 5TIFF UT = UNDISTURBED THIMWEALL ardd = 35% - 50
FILE iL19-03 Gy of Mashua Bl Street Schaa\PMEWEL 19 TELOg wki)b 53 ¢ = VERY DEMEE 30+ = HARD
— __
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SECTION 2: FACILITY ANALYSIS

IanBcr: Proposed Middle School Addition BORING HO.: MMI-3 SHEET:  20of2
""I'!e MILOMNE & II-C'CATJUN: 207 Manchester Street, Mashua, NH conTRACTOR: Mew England Boring Contractors
@' MACBROOM [0, no: §119-03-01 FOREMAN: M. Mattarozzo
F (i Laree; Suite 1 N
Bedferd, Mew Hampatire 03130 [JCLIENT: City of Mashua INSPECTOR: . Adler
&05-568- 1654
DATE: April 26, 2019 GROUND SURFACE ELEVATION:
EQUIFRAENT: BUGER, TAGING CAMPLER | COREERL GROUNDWATER DESERVATIONS N
I'YFE HSH& -_— 5 - ELAPSED TIME HR] o ':[l.d\BGP.AT-.'R- TESTING
| Gragere] 21/ — 138 - (CASING AT [FT) 25 E[Wn.—cunswm IMETALLED
HAMMIER 'WT (LEB] - -— 140 - DEPTH (FT) 26 I:[l‘:: ECOREENING
HAMMER FALL (TN} - — 30 - ] MO GROUMATER ENCOUNTERED u
— SAMPLE RECOVERY BLOWS SOIL AND ROCK CLASSRCATION-DESCRIPFTION TTRATLM CHANGE oo
[FT} HLMZER ] PERE" ELRMESTER: SYSTEM (SOILY LIS QORFS OF ENGEMEERS SYSTEM (ROCK) DESCRIFTION (PP
7 Medium dense brown coarse to fine SAMD, trace (-} Gravel, OUTWASH
33 3 trace 5ilt, redoximorphic staining to £20.5°, trending to grey fine
SAND, some Silt, layered no odor, moist.
23
24
23 T |Loose grey brown fine SAND, little Silt, layered with OUTWASH
56 16
25 4 redoximorphic staining within fine sand layers, no odor, wet.
4
27 3 27
Bottorn of Exploration at £ 27
28
29
30
31
32
33
34
EL
36
37
EL:
39
40
41
42
43
[T TORENONLEDS SO COPESIVE SIS SARATLE TTIE TROTon e ]
1} TYPE OF RIG: Mobile Dnll 8-4F, Tnuck Mounted Hoe= 0-4=VERFLOOSE He= 0.2 = VERYSOFT C = ROCK CORE trace = O - 10
2} HAMMERHOET TYPE: Automatc 410 = LOOSE 2-4 = S0FT 5 = SPUT SPOON me = 105 - A1
10-30 = MEDALM 4-E = MEDILIA P = UNDETURBED PIETOMN s = 305 - 35%
30-50 = DEMSE B-15 = ETIFF LT = UMDISTURBED THIMWALL ardd = 35% - 5050
FILE iL19-013 Gty of Mashua Elm Street SchoalPEJEL 19 TELog sl 53 & = VERY DEMSE 304 = HARD
— _
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SECTION 2: FACILITY ANALYSIS

IFmJEn: Proposed Middle School Addition BORING NOL: MMI-4 SHEET:  1ofl
g!e MILONE & ILUCAHUN: 207 Manchester Street, Mashua, NH conTrRacToR: Mew England Boring Contractors
A* MACBROODM ooy no- £119-03-01 FoREMAN: M. Mattarozzo
2 ete Lars, Suite 1 N
Betfies] mlr... ::.';..:n;._J CLIENT: City of Nashua mspecToR:  E Adler
&8-S5 1854
DATE: April 26, 2019 GROUND SURFACE ELEVATION:
EQUIFTAENT: AUGER CASING CARMAPLER | COREERL GROUNDWATER OBSERVA TIOHS T JFELD TESTiE
I"rl"E HSA -— 5 - ELAFSED TIME [HR)] I:[L#BGPAT-.R- TESTING
| CRv ] 2174 - 138 - CASING AT [FT) 20 E[H.‘.l'\._GPJHE WELL INSTALLED:
HAMMER 'WT (LB] - - 140 - DEPTH (FT} 19 I:[l‘:: ECREENING
HAMMER FALL [N} - 30 - ] MO GROUMDWATER ENCOUNTERED u
R SARPLE RECCIVERY BLOAWS SOIL AND ROCE CLASSRCATION-DESCRIFTION STRATUM CHANGE B
CFTY MUMZER: il FER E” BLRMESTER SYSTEM (SOIL) LLE O08PS OF ENGINEERS SYSTEM [ROCK) DESCRIPTION PP
51 7 4" Asphalt 0.3
1 5 Very dense brown coarse to fine SAND and Gravel, trace il FILL
56 no structure, no odor, moist 15
2 soy0r [Auger action indicates cobble at 15
3
4
s 57 18 5 Medium dense light brown fine SAND, trace (+) Silt, faint OUTWASH
P 3 redoximorphic mottling from £5° to £6', layered, no odor, moist.
7 5
]
9
W 53 17 3 Loose fine SAND, trace (-) Silt, layered, no ador, dry. OUTWASH
11 1
12 1
13
14
13 54 16 3 Medium dense grey-brown fine SAND, little Silt, redoximornphic OUTWASH
16 3 layers, no odor, wet.
1
17 1
18
19
20 55 14 3 Loose grey-brown fine SAND, little (-) Silt, layered, no odor, OUTWASH
271 3 wiat.
1
22 2
[P [ L S TOIESIVE SOILS TAGATLE TTTL TROTORTIoRE ]
1} TYPE OF BRIz Mobile Drill 8-4-F, Truck Mounted M= 0-4=VERFLOOSE MW= 0-2=\ERYSOF C = ROCK CORE Wadi = 09 - DOFG
) HAMMERMHOET TYPE: Automatc 4-10 = LOATISE 2-4 = SOFT S = SPLIT SPOON me = 106 - 307G
10-31 = MEDILM 4- B = MEDILILA UPF = UNSETURBED PESTOM wormm = 306 - 35%
30-50 = DENSE B-15 = ETFF UT = UNDISTURBED THIMWALL ared = 35% - 506
ﬁ L1803 Gy ool Mashus Bl Street SchealWPREENELL TELOg sh)id 50 & = WERY :sués 30+ = HARD
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SECTION 2: FACILITY ANALYSIS

IFm:uBcr.- Proposed Middle School Addition BORING NO.: MMI-4 SHEET: 2 of2
. COMT! : i 0 L tracton
Jr'!e_ MILONE & II-C'CATJUN. 207 Manchester Street, Mashua, NH racTor: Mew England Boring Contractors
4 MACBROOM |..0i no: 6119-03-01 FOREMAN: M. Mattarozzo
3 Tt Larwe; St 1 N
Bandfiord, Bew Harm pabine 03150 CLIENT: Clt'r' of Mashua INSPECTOR: E. Adler
alE-56- 1854
DATE: April 26, 2019 GROUND SURFACE ELEVATION:
EQLIPRAENT: huGTI: EﬁSTNG SkMPLE-ﬂ CNEHL GROUNDWATER DBSERVATIONS UI‘IELE TEETING
I'YPF HSH& -— 5 - ELAPSED TIME HR)] o I:[IABGP.ATCR- TESTIMG
| Grg ] 21 - 138 - (CAEING AT [FT) 20 E[w.n.—cunz.wsu TMETALLED
HAKMER WT (LE] -- -— 140 - DEFTH (FT} 19 I:[PC: SOREENIMG
HEMMER FALL (TN} - - 30 - ] MO GROUNDW ATER ENCOUNTERED u
— SAMPLE RECTTVESY BLOWS SOIL AND ROCE CLASSRCATION - DESCRIPTION STRATUN CHANGE o
T} HUMEESR ] FER & BURMESTER SYSTEM (SOIL) LS COORFS OF ENGEMEERS SYSTEM [ROCK) DESCRIPTION [PPag
cg 14 1 Loose grey-brown fine SAND, little (-) Silt, layered, no odor, OUTWASH
22 5 wiat.
23
24
23 2 Medium dense grey-brown fine SAND, little (-) Silt, layered, no OUTWASH
b 23 1 ador, wet
26 L wet
&
27 5 27
Bottom of Exploration at £ 27
28
29
30
31
32
33
34
35
36
37
E
39
40
41
42
43
T [ T2 o - B =< 3T TRTLE TTIT Froronone |
1} TYPE OF Rlizz Mobile Drll B-47, Trusck Mourted M= 0-4=VERYLOOSE M= 0.2 = VERYSOFT C = ROCK CORE trace = O - BFG
2} HAMMERHOIET TYPE: Automatc 410 = LOOSE 2-4 = SOFT S = SPLT SPOOH me = 10 - %
10-30 = MEDILM 4-E = MEDILIA UP = UNCETURBED FIETON wofren = 2R - 35%
30-50 = DEMSE B-15 = 5TFF UT = UMDASTURBED THIMWGALL arel = 35% - SR
ﬁ iL19-03 Gy ol Mashua Elin Street SchosdPREVJELLD TELOG 286 50 & = WERY D EN;E 30 & = HARD
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SECTION 2: FACILITY ANALYSIS

IFlu:uBcr.- Proposed Middle School Addition BORIMG NOL: MMI-5 SHEET:  1ofl
/ I MILONE & II-C'CATJUN: 207 Manchester Street, Mashua, MH conTrRacToR: Mew England Boring Contractors
“‘." MACBROOM o) wo:  65119-03-01 roreman: M. Mattarozzo
a,.,«:ff::-f.i.';f.;qa._; CLIENT: City of Mashua mspEcTOR:  E. Adler
aE-56- 1854
DATE: April 26, 2019 GROUND SURFACE ELEVATION:
EQLIPRAENT: .M.FSTI: I:ASTNG Skhlﬁ CNEHL GROUNDWATER OBSERVATIONS DFIELE TEETIHNG
I"rl"E HSH& - 5 - ELAPSED TIME HR)] o l:[mBGP.ATCR- TESTIMG
| g L] 2174 - 138 - CASING AT (FT) 25 E[ML‘.I'\._SPJNE WELL THETALLED
HAMMIER WT LB} - - 140 - DEPTH (FT) 20 I:[l‘:: SCREENING
HAMMER FALL (TN} - 30 - ] MO GROUNMDW ATER ENCOUNTERED u
— SAMPLE RECTTVESY BLOWS SOIL AND ROCE CLASSIACATION - DESCRIPTION STRATUN CHANGE o
T} HUMEESR ] FER & BURMESTER SYSTEM (SOIL) LS COORFS OF ENGEMNEERS SYSTEM [ROCK) DESCRIPTION [PPag
£1 17 1 2" Asphalt 0.2
1 9 Mediurn dense brown coarse 1o fine SAND, Tittle Gravel, trace FILL
17 Silt, well blended, no odor, moist.
2 10
3
4
s 57 17 16 Medium dense, Similar to above., 5.5
6 23 Dense brown fine SAND, trace (+] 3ilt, Tayered, no odor, moist. OUTWASH
11
7 14
8
9
W 53 18 F] Medium dense brown fine SAND, trace (+) Silt, layered, no OUTWASH
1 5 odar, moist to dry.
3
12 !
13
14
13 54 19 4 Madium dense grey-brown coarse to fine SAMD, trace (-} Silt, OUTWASH
16 4 layered, with redoximorphic features, no odor, diy.
17 T
13
19
20 55 17 2 Medium dense grey medium to fine SAND, trace Silt, layered, OUTWASH
21 1 redoximorphic features, no ador, wet.
3
2 B
[T NN T TOIESTVE SOIS TRTLE TTIT Froronone |
1} TYPE OF Rlizz Mobile Drll 8-47, Truck Mourted M= 0-4=VERYLOOSE M= 0.2 = VERYSOFT C = ROCK CORE trace = O - BFG
2} HAMMERHOIET TYPE: Automatc 410 = LOOSE 2-4 = SOFT S = SPLT SPOOH me = 10 - %
10-30 = MEDILM 4-E = MEDILEA UP = UNCETURBED PFIETON wifren = 2R - 35%
30-50 = DEMSE B-15 = ETFF UT = UNDISTURBED THIMWALL arad = 35% - 508
N iL19-03 Cey ol Mashua Elrn Street SchosdPREVJEL 1D TELOg stibd 50 ¢ = YERY D EHEE 30 & = HARD
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SECTION 2: FACILITY ANALYSIS

IFm:uscr: Proposed Middle School Addition BORING MO MMI-5 SHEET:  2of2
: COMNTRACTOR: ¢ Eng L tractor
g!& MILONE & II-C'CAH':'N- 207 Manchester Street, Mashua, MH Mew England Boring Contractors
@' MACBROOM |.c0i o 6119-03-01 roREMaN: M. Mattarozzo
I Qo Lares; Suite 1 .
Bedferd Mew Hampabire 03150 [|CLIENT: City of Nashua msrecToR:  E Adler
&05-568- 1654
DATE: April 26, 2019 GROUND SURFACE ELEVATION:
—— — - - T —————————————— N
IEQLIIPHENT: BUGER CASING SAMPLER COREERL. GROUNDWATER OBSERVATIONS DI‘IELZ TEETING
I"rl".: HS# -— 5 - ELAFSED TIME (HR] ] E[LABCPAT-.‘.IE- TESTING
| Grg ] 21 — 1338 - (CASING AT [FT) 25 E[w.n.—cmn:wm IMETALLED
HAMMIZR WT [LE| - -— 140 - DEPTH {FT} 20 I:[l':: SCREENING
HAMMIZR FALL (N} - -— 30 - D MO GROUMDWATER ENCOUNTERED E
— SAMPLE RECTIVESY BLOWS SOIL AND ROCE CLASSIRCATION - DEECRIPTION STRATLM CHANGE Mo
T} HUMSES: ] FERE" BURMESTER SYSTEM (SOIL) LLE OOEFS OF ENGINEERS SYSTEM [ROCK) DESCRIPTION PP
cE 17 7 Medium dense*grey medium to fine SAND, trace Silt, layered, OUTWASH
22 11 redoximorphic features, no odor, wet.
23
24
25 " ) - .
2 Medium dense olive brown fine SAND, trace Silt, layered, no OUTWASH
56 23 s
4 odor, wet
26
3
27 3 27
Bottom of Exploration at £ 27
28
29
30
31
32
33
34
35
36
37
E
39
40
41
42
43
Lo COREONLE S SO LUMEIVE SOIs TRMTLE TTTT TRoron o |
1} TYPE OF Rl Mobile Drill B-47, Truck Mourted M= 0-4=VERFLOOSE M= 0.2 = WERYSOFT C = ROCK CORE trace = O - DOFG,
2} HAMMERHOET TYPE: Automatc 4-10 = LOGOSE 2-4 = SOFT 5 = SPUT SPOCH me = 106 - 2%
10-31 = MEDILM 4-E = MEDILIM UP = UMDETURBED PIETOM & = 206 - 35%
30-50 = DEMSE B-15 = ETFF LT = UMDISTURBED THIMNWALL ared = 35% - 50R
ﬂ iL19-03 ey ol Bashua Elin Steet SchaaDPREEVJEL 1D TELOG )b 50 & = WERY :_:NEF 304 = HARD
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SECTION 2: FACILITY ANALYSIS

Immact: Proposed Middle School Addition TEST PIT NO.: TP-1 SHEET 1af1
LOCATION: CONTRACTOR:
“;1‘ MILONE & I 207 Manchester Street, Nashua, NH TDD Earth Tech, Inc
A MACEROOM Ipn.cu. mo: §119-03-01 FOREMAMN: 1 .ﬁ.}-er
2ok Lane. Bulie 1 CLIENT: City of Mashua msPecToR:  E Adler
Bsctford, New Hampehirs 03410
(503} BE-16:54 In“E May 7, 2019 GROUND SURFACE ELEVATION:
EQUIFMENT TEST PIT DIMENSIONS OTHER
— GROUNDWATER OBSERVATIONS —
TYPE Excawator (FT1 :[I'IELZ TEETING
MAKEMODEL CATS04 LENGTH 5 ELAPSED TIME (HR) [Juseoratcer TesmiNG
Jrea 12 WIDTH DEFTH (7T} [Treo scseenimG
CAPBOITY [CV) 0.2 DEFTH 15 [m N0 GROUNDWATER ENCOUNTERED
= —
Duepth | ExcevaTEn miml REMARAE STRATLM SOIL AND 50K CLASSERCATION DESCRIPTION SERATI] -
7 =t - B - P L‘—M T .
0T} e VTR LA ALEER FIECH, BLIRMESTER, SYSTEM (S0IL) LLE. CORPS OF EMEMEERS SYSTEM [ROCK] T
3" Loam Fil
1 ) .
E Brown coarse to fine SAMD, little Gravel, trace cobbles, FILL
3 trace (-] boulders, trace 5ilt, no structure, no odor, moist. 43
’ {
£ 4
d -
5 - :
Bottom of Exploration at + 4.6
&
T
g
9
10
11
12
13
14
15
[Fremmare: B B T Ao oo
SIZE (M) DESIGHATION trace = (% to 10%
- E = EASY
Gto 18 ) o little = 100% to 20%
M = MODERATE
18 ta 36 B some = 20 to 35%
) O = DIFFICLLT
T 4 and = 25 to S0%
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SURVEYS, STUDIES, AND REPORTS (CONT.)—PMS GEOTECHNICAL REPORT
SECTION 2: FACILITY ANALYSIS

4T MILONE & BUBMISTER SOIL CLASSIFICATION SYSTEM
4% maceroOM
T CLACEIFIC AT GF SOML L MP e TS E TIOER T ATICH OF DT Tene |
—— —
SMALLEET OWERALL
PRINCEFAL DESCRIFTIVE CIAMETER OF SIEVE SITE PLASTICITY DESCRIFTION OF 500 FERCENTAGE OF SAMPLE BY
COMPONENT | FARTICLE SIZE | ROLLED THREAD| - - AND PLASTICITY COMPONENTS WEIGHT
My MDOEX
WE DT
GRAVEL Coarsa DT
Fing Mo, 4 to 347 ERPCInAL CORIFONEMT
Coarsa Mo, 0 to M. 4 GRAVEL SAND. SLT SDor mam
SAND Madirm Ko, 40t Mo, 10 CLAY, whc.
Fina Mo 200 o Mo, 40
BINOE COMBPCMENTS
- NonFlstic
=L g fo. 00 o ang ns0
Tine 1o coarsa
- Skight SAND. and GRANEL
Clayay St e Parming Mo, 200 £
el ™ Ttas &L
Low =mE 20k 35
SILT and CLAY L} Feeming No. 700
= Stand somie Grawval some St
&L
CLAY and SILT g Ferming Mo 200 Marlm
Wko A littla Wiin 20
litthe Growal litha SHE
High L
ity Cla w3z Feeming No. 700
Ly ™ 0o 40
traca Tia1D
- . Viary High trace Graval trace SIE
CLAY 1G4 Feeming No. 700
= &0 and groatar L
PEAT Partialty decomposad Tbrous organic mather without Inng Nbars
C. DEFINITION OF TERMS IDENTIFYING THE GRADATION OF THE GRANULAR COMPOMENT 0. DENEITY OR COMSISTEMCY
CRERIN AT SONE
CRADATION DESIGNATIONS FOR IDENTIFICATION DEFMING PROPOOTIONS
Stanciard Panetration Resktanca
. | Ralatia Darsity
- 4 valus) biorwsToat
finG to coarsa all fractions greatar than 10 paroent
0-4 Wary locen
Mad LM o coarss @ss than 10 percant fing 4-0 Lamsa
¥K-30 Madum dansa
fing to madum R than 10 perent ooarse 30-50 DereR
54 Wary danse
mRCiLm ke than 10 parcant coarss and fing - -
ELESTIC S0RS
e iz Hhan 10 percent coars and madism cpanard Prngraton st ancs I
M valus) Blows!bot sancy
0-2 Vary soft
-4 Saft
4-B Madum
B-15 =ur
15-30 Wary i
30 Hard
1 E. CLOESARY OF MISCELLANEDLUE TERME
ol REARER THE LIPFE R LIMIT OF THE PROPORTION DR CYERALL PLASTICTY | CIECEA P WA TTE B (EXCL UCIRG FEAT]
1) NEARE R THE LOWERLIKIT OF THE FROPORTION OR OVERALL PLASTICITY 0N - SRS ICIAL SORLS THAT SLEPORT PLAMT LIFE AR WEICH DD LA DORSDE RAGLE
ML E RAKKIE OF THE PROPORTION OR DVERALL FLASTRITY ARACILIN TS O DEARSE RSATTER
RCHINCE L PO K EETWEEH 3 B0 INCHES DECCRAFCEET) WECE TATICN - PARTIALLY D6 COMPOISE I DRGARIC MATTER WHICH RETAINS
ROUMDED FRCES OF ROCK LARGER THAN € IRCHES T8 CHIEARAL CHARACTE R
ANCRILAR FIECES OF ROCK WHICH HEVE SEFARRTED EMITE - IMSATURS COALS WITH LOW FINED CARRON DONTENT CEMERALLY EXHIRITNG
FEOM PARENT ROCK AN ASE PRESENT M ASOL MATRIE DHESTINCT TEXTLIRE: OF W00
JOALARTT - & AR SILIZA MIRE RAL DFTEN FOLURED TR SORE SLATIAL LAYERS M . COMPLE TELY [N PO [ DRCARKILTTER
JECQHIE - CEMENTED DE POSTS OF RO CHDE WITHIN A SOL LAV R FILL. - MelAM WA [ POESIT COWTAIMING S04 BOCK OR FORS G K MATTER
JCERAEMTED SAHD - VARFDLE ST D AR CRANES CEMENTED 0¥ CALCRIY |PHOSAGLE FILL - SOOLS W ICH OORTAIN MO VSLUAL LY DETECTARLE FORE KM KSAT TER BLUT
CARSIOHATE DR CTHE R MIKERALS WITHIN THE SO0 DEPOST WIHBCH ARE: SLEFEET WITH RESPECT 10 DRCIN
[MARNED DEPOYSITS - ALTERNATIN LICHT AND EIARS LAYE RS OF COHESHT LEHSES - LAFERLESSTHAN IR MOH  LAYEES - W3 T 02 IRCH THICE LAYER
CLAYS AR LTS DEFOSITE D AS CLAZIAL LAKE SETHME NTATION |POCKET - DESOORTIRLCLE LAYERS LESS THAK 12 MCHES
JELSLIBED CLAYS - COHEERE SOLSAND EX HIERTIRG & JORT STRLICTURE. O TIM LD LAYE FS R ATE R THAN 17 INCHES
CERERALLYSLEIHILY PO HIDHLY CWER CORSOLUIDATED T Y EARRID TEH INBDCATE SUTSTARTIAL DIFFEREMCE N ODLOR
T, RACIET, D62 R PR WSRLIAL IS VAT IR
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SURVEYS, STUDIES, AND REPORTS (CONT.)—PMS GEOTECHNICAL REPORT
SECTION 2: FACILITY ANALYSIS

APPENDIX C

Liquefaction Analysis

Proposed Welcome Center "}1&" MILOME & MACBEROOM
May 22, 2019
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SURVEYS, STUDIES, AND REPORTS (CONT.)—PMS GEOTECHNICAL REPORT

SECTION 2: FACILITY ANALYSIS

m' c Hazards by Location

Search Information

Address: 207 Manchesier 51, Nashua, NH 03084, USA
Coordinates: A2 TRE0ETE, -7 1.47TA8 58000000 1
Elevation: 168

Times tamp: 201B05-1TTIBA 03 2132

Hazard Type: Semmic

Reference IBC-2012

Document:

Risk Category: 1l

Site Class: D

MCER Horizontal Response Spectrum

Map data ©2A19 Si}i}g e Imagery 2019, CNES / Alrbus, DigitabGlobe, Landsat
« onerm nuE, MassGIs, Commaonweaith of Massachusslls EOQEA, USDA Farm
Repiarta fmag e

Design Horizontal Response Spectrum

Salg) Salg)
025
030 020
020 015
010
ero 005
Q.00 000
o0 10 20 30 40 S0 60 TO Period(s) 00 10 2D 30 40 S0 &0 TO Period(s)
Basic Parameters
Name Value Description
Se 0243 MCEg ground moton { penod=0.2s)
=11 007E MCEgr ground moton {penod=1.0s)
Sz i1 Site-modified spectral acosleration valus
S 0183 Site-modified spectral acosleration valus
Sns 0258 MNumenc ssssmic design value at 0.25 5A
Sm 1z MNumenc sessmic desgn value at 1.0s 5A

~Additional Information

Name Value Description

sDC B Ssigmic design category

Fa 16 Site ampé fication factor at 0 2s

Fe 24 Site ampl fcation factor at 1.0s
HARRIMAN
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SURVEYS, STUDIES, AND REPORTS (CONT.)—PMS GEOTECHNICAL REPORT
SECTION 2: FACILITY ANALYSIS

CRe 0.891 Cosfficent of nak (0.25)

LRy 0,848 Cosffigent of sk {1.0s)

PGA 0.133 MCEg peak ground acosleration

Foaa 1.53 Site ampli fication factor at P GA

PGAgy 0204 Site modfied peak ground accelsraton

T [ Long-penod transition period {g)

SsRT 0.243 Probabiisic nsk-targeisd ground motion (0.2s)

SsUH 0273 Factored unform-nazard spectal acceleration (2% probeodity of
excesdance in 50 years)

SsD 1.5 Factored deterministic accels ration value (0.23)

S1RT 0.076 Probabistc nak-targetsd ground motion (1.0s)

S1UH 0.085 Factored unform-nazard spectal acceleration (2% probeodity of
excesdance in 50 years)

51D 0.6 Factored deterministic accels ration value (1.0s)

PGAd 0.6 Factored deterministic accele ration value (PGA)

The resuis indcafed here DO NOT reflect any stafe or local amendments fo the values orany delneaton ines made dunng the bulding cods
adopfon process. Users showd confirm any oudpuf obfaned from this fool with the local Authonfy Having Junsdicton before procesding with

design.

Disclaimer

Hazard loads are provided by the U.S. Geologcal Survey Ssamic Design Web Seneces.

‘While fre informaton presented on this website is bebeved to be correct, ATC and its sporsors and contributors assume no responsibdty or
Eabdity for its accuracy. The matenal presented n e re port showd not be used or refied upon for any specific appbcaton without competent
examination and venfication of its accuracy, suitsb®ty and appicabéty by enginesrs or other Boensed professionals. ATC doss not miend fat e
usa of fiis mformation replace e sound judgment of such compstent professionals, having expenence and knowiedgs in fe field of practice, nor
o substiute for fhe standard of care required of such professionals in interpre fng and applyng the results of fhe report provide d by thes websits.
Users of the information from s websis assums a8l babi My ansing from such use. Uss of the output of this website doss not mply aporoval by
e goveming bulding code bodes responsible for bul ding code approval end interpretaton for the bulding sie descrbed by latitudelongituds
locafon i fhe report.
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SURVEYS, STUDIES, AND REPORTS (CONT.)—PMS GEOTECHNICAL REPORT

SECTION 2: FACILITY ANALYSIS

HARRIMAN

Milone & MacBroom, Inc

MILONE & 2 cote Lane, suite 1
MACBROOM Bedlord N1

WAL TTITINC.COm

0

LIPUEFACTION ANALYSIS REPORT

Project title : Proposed Pennichuck Middle Schoo LAddition
Project subtitle : MMI-3
Input parameters and analysis data

In-situ data bype: Standand Pemnatration Test Deptih to water Ehka: 25,00 ft
Analysis type: Detesministic Earthguake magnitude Me:  5.97
Analysis method: NCEER 1958 Peak ground accesaration: 0.10 g
Fimes oorraction method: Idriss B Sead Usar dedined F.5.: 1.00
SPT data graph Ehear stress ratic Factor of safaty Satfiemants ()
.00 “‘Q: 0.009—7] .00 0.00
] o 1.00] . 1.0 100
200 ) 2.00 e 200 248
N 3.00 = 2.0 Lo
400 < 4,00 = 4.0 4007
1 A 5,00 5.0 . 54007
.00 I .00 - .00 .00
] {0y ]
l ,._../-""f 700 s 7.0 I,"'f 7.0
.00 == 4,00 &0 £.00]
E 9.00 a0 f‘,r 5.00]
1000 ——4F~ 10.00 Iy 10um
E 11.00 ] 7
! 1004 1100
= 1200 £ 12.00 ] | 7
e 1206 1200
§ 14 m- § i:: ’5'"": II']r HE':
) ’ 1406 14,00
] i:: 15 .00 ] { 15.00
nm—_ 12,00 16,00+ 1 1600
i i i
] 19.00 sl { ]
] 15,00 15,00
20,00 20.00 ] .
1 z1.uu_"| 2000 20,00+
23 00 23,00 2100 21,150
JI J| 23.00 2 0] i 23,50
24.00 24.00 3.0 7 23,00
-,” . . . . 25,00 240 24,10
0 10 M 3\ 40 50 26,001 T T T 5.0 T T 25,00 T T
o a5 1 15 2 01 2 31 4 5 Do a1 aE 032

= Field 5PT #& NGO}
 N1Edcs
|

— C5R *® CRR

M,.=T7Y2, sigma'=1 atm base curve

= Totl 4 Pont

Iln-_ * Sm—
Liguefattion

0.5

1 e

0.1 =

=

MBS

a 5 10 15 i)

fotiantein |

LigIT v.4.7.7.5 - Soil Liguefaction Assesment Software
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SURVEYS, STUDIES, AND REPORTS (CONT.)—PMS GEOTECHNICAL REPORT
SECTION 2: FACILITY ANALYSIS

Thiss software & kensed to @ Chares Teale

it Field input data ::
Paint ID Depth Fiesd Mser Unit weight  Fines content
i (Hows/fest) ipct) (%)

1 0.10 22.00 13500 5.00
s 5.00 51.00 120.00 5.00
3 10.00 10.00 120,00 5.00
4 15.00 B.0D 1000 0.00
5 20.00 12.00 110,00 5.00
& 25.00 E.0D 120.00 5.00
Depith - Depth from free surface, at which SPT was performed (i)
Pl SFT - ST blowes ressured ot fekd (Diows, fest)

Uit weight - Bl unit wesight of soil at t=st depth (pof)
Fnes content :  Percentage: of fines in soll (%)

| it Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Poink: 1D Depth Sgma u Sigma' fa CSR MSF  (SPagm=rs Kegen CSRS
i) (1) (1) (et

1 0.10 D01 0.00 0.0 Loo 00e 179 0.04 100 D04

z 5.00 D30 0.00 030 0.99 0.0 170 0.04 100 0.4

3 10.00 0.60 0.00 0.60 0.98 006 179 0.04 100 0.04

4 15.00 0.90 0.00 0.90 0.97 0.06 179 0.03 100 003

3 20.00 1.20 0.00 1.20 0.95 0.0s 179 003 097 0.0+

] 25.00 1.50 016 134 0.94 007 179 04 093 004

Depith - Degpith from free surface, at which SFT was performed (ft)

Sigrmea Total overburden presane at t=t point, during earthquake (=)

w: Water presscure 2t teat point, during esrthguake (=)

Sigma' Effertrve overbunden pressure, during earthouake [t

Ig: Noriinesr shear mass factor

ZR Cypolic ‘Stress Ratio

MEF - Magnitude Scaling Factor

s e C5R adjusted for M=7.5

K ™ Effertive owerburden stress factor

o= SR fuly adjustet

| it Cyclic Resistance Ratio calculation CRR; s

Poink I0x Field 5PFT e Ca G G G Musyy DefaN  Musie CRRr2s

1 22.00 170 090 100 075 1.00 2535 000 2535 029
] 51.00 170 0.590 1.00 0.B0) 1.00 E2.42 0.00 6242 2.00
3 10.00 132 090 100 0.B5 1.00 10.09 000 10002 0.1l
4 E.0D 108 Q.90 100 0.895 100 737 000 737 0.08
5 12.00 093 0.20 100 055 1.00 957 0.0 957 0.1
-] E.00 083 090 100 085 100 571 0u00 571 007
= ‘Overburden cometion facor

L= cormection factor

[ = Bonshole dizmeber comection factor

[ ] Fod length comecion factor

[ = Liner comection factor

g, Comecied N

Dot - inddiion to comerted M- value due to the preence of fines

Mg ‘Corected Nygsy value for fines

'L‘Rﬂ,-ﬂ: Oy neisdance rabio for M=T.5

it Settlements calculation for saturated sands =

Foint: 10 My M, 5, g, Saltle.
el (in)
1 535 2104 5.00 000 000
z 62.42 5202 5.00 000 000
3 10.09 .41 312 000 000
4 7.37 £.14 240 000 000
5 4957 7.97 296 000 000

LigIT v4.7.7.5 - Soil Liquefaction Assesment Software 2
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SURVEYS, STUDIES, AND REPORTS (CONT.)—PMS GEOTECHNICAL REPORT
SECTION 2: FACILITY ANALYSIS

This software i koensed to @ Charles Teale

i1 Settlements calculation for saturabted sands ==

Poink ID MEn Ha Fa B Balttle.
(% i)
& 571 4.76 1.73 o007 032

Total setdement : 0.32

My ey Stre=cx normalized and oomected SPT biow count
Mz Japerese equivalent cormected wake

5 Cakculsted fadtor of safety

[ ] Post-lguefaction volumentric seain (%)

Cettie. - Calculsted setiement (in)

|::Mﬂhﬂpﬂlﬂﬂm&uhm::

Point ID F Wy L
1 0.00 9.98 0.00
F 0.00 9.24 0.00
3 .00 B.4E 0.00
4 0.00 771 0.00
3 0.00 695 0.00
& 0.00 6.1% 0.00

Owerall potential I : 0.00

I, = 0,00 - No bguefaction

I, bestveeery 0U00 and 5 - Liguefaction not probabie
Iy bestvesseny & and 15 - Liguefaction probable

L, = 15 - Liquetaction certain

LigIT v.4.7.7.5 - 50i Liquefaction Assesment Solwane 3
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SURVEYS, STUDIES, AND REPORTS (CONT.)—PMS GEOTECHNICAL REPORT
SECTION 2: FACILITY ANALYSIS

Milone & MacBroom, Inc

LI\ MILONE &  2cote Lane, sute 1
‘A‘ MACBROOM b=t NR L1

WAL MMINC_Com
LIDUEFACTIOMN ANALYSIS REPORT

Project litle : Proposed Pennichuck Middle Scheo LAddition
Project subtitle : MMI-5
Input parameters and analysis data

In-situ data bype: Standard Penatration Test Depth to water @hia: 20.00 ft
Analysis type: Deterministic Earthouake magnitude Mw:  5.97
Analysis method: NCEER 1598 Peak ground accelaration: bidg
Fines oormection method: Idriss B Sesd LUsar defined F.5.: 1.00
SPT dats graph Shaar stress ratic Factor of safaty Sattigmants (o)
0.0 0.0
1 Y\ :::' - ?::' 1.0
o0 \,\\ 200 \u\ 200 2.00]
i 1.00 104 1,00
.00 % 4.00 N 4.0 4.00]
1 B s 5,00 \> &0 5.00] -
6.0 h 1
] = ==l ]
o’ 00} o] 0]
000 - 8.00 200 / B0
| / 2,00 - .00 ,.f:l 4.0
Lo 1|:|.m-_ﬂ1('/ 10,04 1 1000
£ 1200 & 11.007 | 11.04H] [ 1100+
E g 12.007 12,041 r 12.007]
13,00 13,00 13.00
rano j 14004 14.00H I 1400
15.uu-_l* 15.00H 15.00+
1600 16.00+ 16,00 1600
1800 17.007 1700 1700
] 18,00 15,00 / 1800
.00 18,00 15,00+ 1 15,00
| 20.00 M 1 20,00+
3 16 21.00 2100 I 2100
22.00 I2.00 2200
2400 23.00 2300 ; 23.00
—— . . 24.00 24.00r] I 24.00
0 10 I} 3 40 =0 25.00 — T e o o e B 2500
as 1 15 2 01 2 3 & 5 0.00
= Fiald SPT & N1G0)
* N1B0Es |— CER = ERRI = F5 — F5.=1 | - Toml & Pnl'rtl
J

M, =742, sigma'=1 atm base curve

o I ——

Liguefagtion

05

)

/

1 e

/

1]
] “'{ e 3

LT

totiasten |

as 0

LigIT v.4.7.7.5 - Soil Liguefaction Assesment Software
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SURVEYS, STUDIES, AND REPORTS (CONT.)—PMS GEOTECHNICAL REPORT
SECTION 2: FACILITY ANALYSIS

This software i koensed to @ Charles Taale

it Field input data 1
Poink 1D Depth Fiead Meer Unit weight  Fnes conbent
i { b Tt} ipef) %)

1 0.1om 21.00 12500 5.00
2 5.50 34.00 120.00 5.00
3 10100 11.00 130,00 5.00
4 15.00 11.00 120,00 0.00
5 20.00 10.00 120,00 5.00
] 25.00 10.00 120.00 5.00
Depith - Depti from free surface, at which SFT was performed (i)
Fiekd ST - T bkowwes: rriemsured ot Rk (Biows fest)

Unit wesdght - Bule unit wieight of soil at t=st depth (pof)
Fines content :  Percentage of fines in soll (%)

| it Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Poilt ID  Depth Sgma u
i [

Sigma’ F CSR MSF CSFagm=rs Magre OSSR
(=)

1 0.10 0.0l 0.0D 0.0l Loo 0ps 179 004 100 004
2 5.50 033 0.00 033 099 0.0 179 0.4 100 004
3 10.00 0.E0 0.00 0.60 0938 006 179 004 100 004
4 15.00 0.50 0.00 0.90 0.97 006 179 003 100 003
3 20.00 L0 0.00 1.20 095 0pe 179 003 097 004
-] 25.00 150 016 134 0.94 007 179 004 095 004
Depith Depith from free surface, at which SPT was performed (ft)

Sigrma Total averburden presane at =t point, during earthquake | b=

u: Water presssure at test point, during esrthguake (=)

Sigma' : Effertive overbunden pressure, during earthoquake (tf)

Gt Noriinesr shear mass factor

ZR Cyoic Stress Ratio

MEF Magnitude Scaling Factor

CFurs SR adusted for M=7.5
T Bffective overburden shress Bactor
o SR fuly adjustes

|==qd:mmuu-umm,::

Poink I Feald 3PT Ca G o G Nusay DefaN  Nuse CRR2s

1 21.00 170 050 100 0.75 1.00 2410 QDO 2410 027
2 34.00 170 0.90 1.00 0.0 1.00 4162 000 4162 200
3 11.00 132 0950 100 0B5 1.00 11.10 QDO 1110 .12
4 11.00 108 0520 100 0.55 100 10013 00 1013 0.l
5 10.00 093 090 100 0595 100 797 000 797 0.9
-] 10.00 088 0.9) 100 0595 100 754 00D 754 0.9
[ =¥ Owerburden cometion facor

G cormection factor

G Bonshole dizmeter comection factor

[ ) Rod length comedtion factor

[ = Liner comection factor

Hygey © Comeried Mo

Dt - iddiion to comerted M- value due to the preence: of fines

Mg © Conected Nygey value for fines

Rty Cychc resistance ratia for M=7.5

it Settlements calculation for saturabed sands =

Poink ID N-_m::. M, & By Saltle,
(e (i)
1 24.10 20.0B 5.00 0.00 0.00
2 41.62 34.68 5.00 0.00 0.00
3 11.10 9.25 343 0.00 0.00
4 10,13 B.44 317 0.0n .00
5 r.ar B.6% 252 0.0D 0.00
LigIT w.4.7.7.5 - S0l Liquefaction Acsesment Softwarne 2
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SURVEYS, STUDIES, AND REPORTS (CONT.)—PMS GEOTECHNICAL REPORT
SECTION 2: FACILITY ANALYSIS

Thiss software i koensed to @ Charles Teale

it Settlements calculation for saturated sands ::

Poink ID Mrme M2 F& = Saltle.
% (i}
B 7.4 E.2B 213 0.00 0.00

Total settement : 0.00

My ey Stres normalized and comected SPT blow count
Hyz Japanese equivakent cormected walue

P& Calculsted factor of safety

[ ] Post-lguefaction wolumentric srain (%]

Sestie. - Calculsted settiement (in)

|::wpmmmum::

Point ID F Wiz L
1 0.00 298 0.00
2 0.00 9.16 0.00
3 0.00 8.48 0.00
4 0.00 771 0.00
3 0.00 693 0.00
& 0.00 619 0.00

Owerall potential I : 0.00

I, =000 - No bguefaction

I betveen 000 and 5 - LUiguefaction not probabie
I bebveser 5 and 15 - Liguefaction probabie

I, > 15 - Liquefaction cestain

LiglT w.4.7.7.5 - Soil Liquelaction Assesment Software 3
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SURVEYS, STUDIES, AND REPORTS (CONT.)—PMS GEOTECHNICAL REPORT
SECTION 2: FACILITY ANALYSIS

APPENDIX D

Excerpts of selected Plans.

Proposed Welcome Center ’_j‘ﬁ MILONE & MACBROOM
May 22, 2019 “
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SECTION 2: FACILITY ANALYSIS
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SECTION 2: FACILITY ANALYSIS
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SECTION 2: FACILITY ANALYSIS
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SECTION 2: FACILITY ANALYSIS
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SURVEYS, STUDIES, AND REPORTS (CONT.)—NEW SCHOOL
SECTION 2: FACILITY ANALYSIS

NEW NASHUA MIDDLE SCHOOL
The following information can be found in this section.
/ Site Survey
/ Traffic Study
/ Preliminary Geotechnical Engineering Report
/ Geotechnical Engineering Report
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SURVEYS, STUDIES, AND REPORTS (CONT.)—NEW SCHOOL
SECTION 2: FACILITY ANALYSIS
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SECTION 2: FACILITY ANALYSIS

MATCH LINE

SEE SHEET 2 O
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3
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y3do¥d

N AL

NAD. 1983 NH STATE PLANE

5 dvh

gz 107

STONE BOUND
4.05

(NASHUA are DATUM)

E: 1029744 4

MAP C
LOT 2849

UTILITY NOTE

THE UNDEREROIND UTLITES SERCIED UEREOU UAVE BEEN LOGATED FROM
FELD SURVEY INFORUATION AN WNGS.

\ - NASHUA., NEW HAMPSHIRE
prod o) | N ¢ suH 7351 A
sumP b /0 S e = PREPARED FOR
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s ok A S G il i -
TGEReRalhe i St R B e et £ i SoMETERS
"VEY ARE LOCATED 45 ACCURATELY 43 POSSBLE FROM THE
REGRUATEN "RALRBLE™ T SURETOR A 107 SOALY LoeATED i SCALE: 17=30 Fast
HE BRBERGROUND FORTONS bF T U r 128,144 Meters
12 JUNE 2012
W Hayner/Swanson, Inc.
I It I I I Il Congress Street Nashus, NH 03062 (603) 8832057
It I I I Il lJI MM-x Turapike Burlington, MA 01803 (781) 2031501
0 | To/e77 | o0 107 c-7e o Powr o tor o o sy | www.hayners com
=T oare T fEVISION [57 ] [reww eooc 2oz & 1239 oramne nane: sarsecan 4475 TOF 3
| orawne LocaTon. o \ea75\DweEC 2018 S —

LTy
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MAP C LOT 285/

/ 84
INV. OUT = 12882

EXISTING ROM.

& (LAPE VD
o8 7uz
=127.06
NV.IN  =123.16(C8 7321) HW 7S04
INV.IN = 123,16 (CB 6671)
INV. QUT = 123.11 .| =11
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B rdz

TRANSFORMER &
UTILITY PEDESTALS

ynurr”

PEDESTALS

MAP C
Lor 2852

1 FIPE FND

&
?)\

MAP C
LoT 2855
& 1.APE FND

Z PK-NAIL-FND IN ROCK

MAP C
Lor 2854

MAP C
LOT 2853

AN

TRANSFORMER &
UTILITY PEDESTALS

& L.PPE VD

o
=
)
2
)
S
Ry
2
3
B
2 MAP C
3,
N 1eeE 0 Lor 258
P>
R
8 LAIPE FIND
MAP C
Lor 2857
o LFIFE FND
LEGEND

EXISTING GROUND CONTOUR
EXISTING SPOT ELEVATION
AP C
107 2856 —@— —— STORM DRAIN & CATCH BASIN
—— ——O— STORM DRAIN & MANHOLE
—( sToRM DRAN & HEADWALL
—8——S— SANITARY SEWER & MANHOLE
—MEI—Z= WATER MAIN & HYDRANT
—M@—->4— WATER MAIN & GATE VALVE
—a)——%— GAS LNE & GATE VALVE
¢--¢  UTIITY POLE WITH GUY SUPPORT
o STREET LIGHT

DVERHEAD ELECTRIC & TELEPHONE

-6—UcW—®  UNDERGROUND ELEC/TEL & MANHOLES
- sioN

MY W TREE LINE

STONE BOUND

IRON PIN

IRON PIPE

DRILL HOLE

SLOPE GRANITE CURS

WETLAND FLAGGING LIMIT & IDENTIFIER

e WETLAND

WIRE FENCE

UTILITY QUALITY LEGEND
02 "ASCE STANDARD GUIDELINE FOR COLLECTION AND DEPICTON
O EXTNG SUaRRFAGE UTUTY DATA

LEVEL A () PRECISE HORIONTAL aND VERTIGAL LGCATION OF UTLTES, 0BTANED 5Y
L EXPOSURE AND SUBSEQUENT WEASUREMENTS GF SUBSUY
Unimes

SUBSURFACE UTLITES 45 DFICTED Nl THS PLAW AR IDENTFED oY QUAUTY LV
R

LEVEL 5 (5)  NFGRUATION OBTANED THFOUGH THE JPPLCATIN OF APPROPRUTE
EOPHYSICAL METHCDS T TENCE AND
APPROXMATE HORZONTAL FOSTION OF SUBSURFACE UTLITES (£ DIGSAFE)
LEVEL © () NFGRUATION OSTNED BY SUREYNG AND PLOTING VISBLE ABOVE_GROUND
TURES A, O USNG FROFESIOUAL JUGKEMENT . CORELATIG
TS WFORMATEN 10 GUA
LEVEL D (¢} NFORMATION DERIVED FROM EXISTNG RECORDS OR ORAL RECOLLECTIONS.

NOTES:
1 PURPOSE OF PLAN
TO DEPICT THE RESULTS OF A LIMITED TOPOGRAPHIC SURVEY
CONDUCTED BY THIS OFFICE IN APRIL THROUGH JUNE OF 2019,
PRESENT ZONING: R40; RURAL RESIDENCE
FUOD; FLEXIBLE USE OVERLAY DISTRICT (LOT 2851)
3 LOT NUMBERS REFER TO THE CITY OF NASHUA ASSESSORS MAP C.
THE PARCEL IS LOCATED IN AN AREA DESIGNATED AS ‘ZON
DETERMINED FROM THE FLOOD INSURANCE RATE MAP (FIRM) HikkseoroucH
CCOUNTY, CITY OF NASHUA, NEW HAMPSHIRE, COMMUNITY No. 330097,
PREPARED BY THE FEDERAL EMERGENCY MANAGEMENT AGENCY, MAP
NUMBERS: 33011C0634D & 33011C0651D, HAVING AN EFFECTIVE DATE OF
SEPTEMBER 25, 20
SURVEY CONTROL INFORMATION: (PER PLAN REFERENCE No. 1)
HORIZONTAL DATUM: NAD83
HORIZONTAL PROJECTION: NH STATE PLANE
VERTICAL DATUM: CITY OF NASHUA SEWER DATUM
UNITS: US SURVEY FEET
MEDALLION COURT AND THE SECTION OF CHERRYWOOD DRIVE ON
WHICH THE SUBJECT PROPERTY HAS FRONTAGE WAS DEDICATED
ON H.C.R.D. PLAN No. 34215, HOWEVER, NO FORMAL ACCEPTANCE IS
ON FILE WITH THE CITY OF NASHUA.
OWNERS OF RECORD
OT 2851 MAP C LO
O O NASHOA SEANINE L &FAULG &
PO 1 MICHAEL J. GAGNO!
A BUCKMEADOW ROA
NASHUA, NH 03062-1726
BK. 5435, PG. 016

BK. 7683, PG. 2664

MAP C LOT 762

RACHAEL M. & JAMES L TEBBETS,

JOYCE B. £ RIGHARD L. T. PIERRE,
N

EZA,
BK. 6283, PG. 737

l SEE SHEET 2 OF 3 FOR PLAN REFERENCES

TOPOGRAPHIC WORKSHEET
(MAP C. LOTS 25, 762 & 28S51)

Cherrywood Drive, Medallion
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PLAN REFERENCES:

1 MASTER SUBDIVISION PLAN (LOTS 2409, 2410, 2411 & 2791, MAP *C") THE
GAGNON FARM, PHASE | (FINAL), RIDGE ROAD, NASHUA, NEW HAMPSHIRE
PREPARED FOR GAGNON REALTY TRUST, DATED 18 FEBRUARY 2005 WITH
REVISIONS THRU 07/26/05 AND PREPARED BY THIS OFFICE.

RECORDED AS H.C.R.D. PLAN No. 24215,

2 FINAL SUBDIVISION PLAN — MAP 'C / LOT 20, RIDGE ROAD, NASHUA, NEW
HAMPSHIRE, PREPARED FOR: LORRAINE A. KEADY, SCALE: 1" = 200', DATED:
JULY 9, 1991 WITH REVISIONS THRU 10/17/91, AND PREPARED BY CUOCO &
CORMIER ENGINEERING ASSOCIATES, INC.
RECORDED: H.C.R.D. PLAN No. 25529.

3 SURVEYED FOR ANDREW DIANTONIO, NASHUA-N.H., CONVEYED BY GEORGE A.
GAGNON, LOTS 1 &2, SCALE: 1" = 40’, DATE: APRIL 1970 AND PREPARED BY R
FOREST LUND.

RECORDED: H.C.R.D. PLAN No. 4700.

4 LOT LINE ADJUSTMENT PLAN PREPARED FOR ANDREW R. DIANTONIO,
EXECUTOR AND CYNTHIA AND ROGER LANDRY, SCALE: 1" = 50, DATED: MAY 25,
1999 AND PREPARED BY DAVID M. O'HARA AND ASSOCIATES
RECORDED: H.C.R.D. PLAN No. 30523,

5 PLAN SHOWING PROPOSED GIFTED TRACTS TO THE CITY OF NASHUA, RIDGE
ROAD, OLD RIDGE ROAD, BUCKMEADOW ROAD, AND MAIN DUNSTABLE ROAD,
NASHUA, NEW HAMPSHIRE, PREPARED FOR: TERRA VERDE, SCALE: 1' = 200,
DATED: 24 JUNE 1997 WITH REVISIONS THRU 10/22/99 AND PREPARE BY THIS
OFFICE.

RECORDED: H.C.R.D. PLAN No. 30166,

6 CONSOLIDATION, SUBDIVISION AND STREET DEDICATION PLAN, HALL'S
CORNER, NASHUA, NEW HAMPSHIRE, PREPARED FOR: TERRA VERDE, SCALE:
1" = 300', DATED: 31 JULY 1990 WITH REVISIONS THRU 09/18/99 AND PREPARED
BY ALLAN H. SWANSON, INC.
RECORDED: H.C.R.D. PLAN No 24856.
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The New Middle School Traffic Study can be found in the com-
piled report beginning on page 275 of this document.
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Preliminary Geotechnical Engineering Report
Potential New School

Cherrywood Drive

Mashua, New Hampshire
May 31, 2019

Prepared for: Prepared by:
City of Mashua — Joint Special MILOME & MACBROOM, INC.
MMI #6119-03-01-2 ‘
School Building Committee 2 Cote Lane; Suite 1
38 Riverside Street Bedford, Mew Hampshire 03110
Mashua, New Hampshire 03062 (603) 668-1654
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%'\ MILONE & MACBROOM

ERCIMEE R | D LA APE iR Ml HCE

May 31, 2019

Fr. Shawn Smith, Director pf Plant Operations
Joint Special School Building Committes

38 Riverside Street

MNashua, New Hampshire 03062

RE: Preliminary-Phase Geotechnical Engineering Report
Proposed Mew School
Chemmywood Drive
Mashua, Mew Hampshire

Dear Shawn:

Milone & MacBroom, Inc. (MMI) is pleased to submit herewith our Preliminary Geotechnical Engineering
Report for the above referenced project. We trust that our findings and recommendations outlined in this
report will be responsive to your needs at this time.

We appreciate the opportunity to be of service to your office and will be available for contact to discuss any
questions you may have and look forward to presenting this report to you in person in the near future.

Very truly yours,
Milone & MacBroom, Inc.

2 A s Ze

Erich A Adler, EIT Charles E. Teale, PE, LSP, LEP
Project Engineer Manager of Geotechnical Engineering and
Envircnmental Services

2 Cote Lane, Suite 1, Bedford, NH 0310 | Tel 6036681654 | Fax 603668 0606 | weas MMINCoom
CT | M8 | ME | MH | MY | VT

Copyrighe MILE Milzre & Marlroeem, Ine
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LOINTRODUCTION

This report presents the resulits of a preliminary screening-phase geotechnical engineering study
performed by Milone & MacBroom, Inc, (MMI) at the site of a potential New School in Mashua,
MNew Hampshire. The property which is the subject of this study currently consists of undeveloped
woodland surrounded by residential structures. The property studied is located west of
Chemmywood Drive and north of Medallion Court.

This report has been prepared for the City of Nashua — Joint Special School Building Committee,
Included in this report is a summary of subsurface explorations performed, subsurface conditions
observed and the geotechnical implications of these conditions with respect to the preliminary
design and preliminary construction considerations for the proposed development. Please note
that this report is subject to the limitations contained in Appendix A

It is important that the Design Team {(Owner, Engineers and Architects), and Contractors
read and understand this Report and all attachments {Tables, Figures and Appendices) in its
entirety in order to fully understand MMI's preliminary geotechnical engineering
recommendations. As the various preliminary geotechnical engineering recommendations
are comingled and inter-dependent, they cannot be taken alone or out of context.

Additionally, it is important to note that this report and the subsurface conditions outlined
herein pertain only to those immediate areas where subsurface explorations were
performed and may not necessarily be considered representative of soil conditions
throughout the rest of the site, or in areas where test borings were not performed.

1.1 Objective of Study

The objective of our services was to perform limited screening-level subsurface conditions (i.e.
four test boring locations) within the site, and to develop preliminary geotechnical engineering
recommendations for conceptual design and construction of the proposed building. This report is
based on the City of Nashua Joint Special School Building Committes RFP for Geotechnical
Services for Middle School Construction and/or Renovation and comments by Harriman in
reference to the RFP dated April 2, 2019,

1.2 Scope of Services

The scope of services performed by MMI to meet the above stated objectives included the
following:

a. Performance of a site reconnaissance by a MMI geotechnical engineer.

b. Review of published geclogy for the proposed development site.

¢, Review of preliminary topographic information, and coordination and observation of a
limited screening-level subsurface exploration program consisting of four test borings,

designated as MMI-1 to MMI-4, at the approximate locations shown on enclosed Figure
2, entitled "Subsurface Exploration Location Plan™. The test borings were abserved and

Preliminary Screening-Phase Geotechnical Report
Proposed Mew School
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documented by a geotechnical engineer from our office, Also, preparation of a test
boring exploration summary table which is enclosed as Table 1.

d. Exploration logs were prepared by a MMI geotechnical engineer with soil identification in
accordance with the Burmister Soils Classification System.

e.  Anoverall discussion of site surface and subsurface conditions was be prepared based on
the limited test borings. The locations where unsuitable materials and refusal depths were
encountered were evaluated.

f. A discussion of groundwater conditions was prepared, based on the limited explorations,
including preliminary construction-phase dewatering recormmendations and the necessity
of building floor slab and perimeter foundation subdrains.

g. Preliminary recommendations for shallow foundations were developed to include
allowable soil and/or rock bearing pressures and estimated setdements of the typical
foundation elements.

h. Preliminary recommendations for floor slab on grade support, including sub-slab
subdrainage requirements as necessary, along with design modulus of subgrade reaction
{K), have been developed.

i.  Preliminary recommendations for subgrade soil preparation, gradation and material
specifications for fill and backfill, compaction requirements, and earthwork considerations
were prepared based on the exploration data.

j»  Frost depth considerations and effects are discussed.

k. Preliminary recommendations regarding soil/rock excavation and reuse considerations
were provided including proofrolling and compaction requirements for subgrade soils.

l.  Seismic considerations regarding foundation design were given induding the potential
for liquefaction and the seismic Site Class per IBC Section 1613.3.2.

m. Preliminary recommended lateral earth pressures (L.e. active, at-rest and passive) against
walls below grade with active and passive soil coefficients were presented along with soil
sliding coefficients for use in wall design.

n. Preparation of preliminany pavement design sections for heavy duty truck and light duty
passenger car areas.

o. Construction considerations regarding excavation and earthwork, including excavated
soilfrock reuse potential, to be considered during the construction-phase of this project
will be provided.

p. Preparation of this screening-level preliminary gectechnical engineering report
summarizing our findings and recommendations.

Preliminary Screening-Phase Geotechnical Report
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Services with respect to performance of final geotechnical engineering explorations and
reporting, preparation of plans and specifications, performance of additional subsurface
explorations or more than one day of drilling effort, vibrating equipment support considerations,
final pavement design considerations, sidewalk support recommendations, uplift resisting rock
anchor design, utility trench backfills, soil laboratory testing, monitoring well installations,
attendance at meetings, construction phase quality control, environmental services, vibration
studies, and any other services not specifically outlined herein were not included in our current
wark scope,

1.3 5Site and Project Description

Knowledge of the site is based on our review of the preliminary topographic data shown on
Figure 4, our site reconnaissance and resulis of the four subsurface explorations.

The subject site is currently vacant, comprised of undeveloped woodland, Medallicn Court
borders the site to the south and Chermywood Drive is to the east Generally the site consists of
moderate topographic relief with several low lying wet areas.

Based on discussion with Mr. Shawn Smith of the Mashua School District and review of comments
provided by Harmiman Associates to the RFP, MMI understands that the proposed new school
design has not yet been performed awaiting results of the site screening process. Column, wall
and equipment loads have not yet been developed for this preliminary gectechnical engineering
report,

2.0 SUBSURFACE CONDITIONS

MMI referenced publizhed geologic maps for the site, including the Bedrock Geologic Map of
Mew Hampshire.

As part of our current scope of work, MMI coordinated and observed a limited subsurface
exploration program consisting of four test borings; designated MMI-1 through MMI-4.
Subsurface exploration locations were laid out in the field by MMI utilizing a consumer grade GPS
system. Accordingly, the accuracy of the exploration locations are based on the survey method
described above and should be considered approximate only to the degree implied by the
method use. The as-drilled exploration locations and designations are shown on Figure 2 and are
summarized on Table 1.

2.1 Published Geologic Information

MM referenced published geoclogic maps for the site, including the Surficial Geologic Map of
Mew Hampshire and the Bedrock Geologic Map of New Hampshire.

211 Surficial Geology

Based on review of the Surficial Geologic Map of Mew Hampshire produced by USGS and the New
Hampshire Geologic Society, the following was noted:

Preliminary Screening-Phase Geotechnical Report
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& Surficial geclogy within the site is mapped as unstratified drift (glacial fll).
212 Bedrock Geology

Basad on review of the Bedrock Geologic Map of New Hampshire produced by USGS and the
MNew Hampshire Geologic Society, the following was noted:

* The site is underlain by bedrock described as Merrimack Group, Berwick Formation -
Purple biotite-quartz-feldspar granofels or schist and interbeds of calc-silicate granofels
and minor metapelites.

2.2 Subsurface Explorations

The four test borings (designated MMI-1 through MMI-4) were performed by Mew England
Boring Contractors, Inc. of Demry, Mew Hampshire on April 26, 2019. Logs of these explorations as
prepared by MMI are enclosed in Appendix B.

The test borings were drilled by a track mounted Mabile Drill B-53 using standard hollow stem
auger drilling technigues to depths of 4.0+ feet to 10.8+ feet. Borings were backfilled with drill
cuttings and/or sand to ground surface upon completion,

Standard Penetration Tests (SPTs) were performed in general accordance with ASTM D1586 in
each test boring, with split spoon samples recovered generally at five-foot intervals. The SPT
consists of driving a 1-3/8 inch LD. split spoon sampler with a 140-pound hammer falling 30
inches. The blows for each 6 inches of penetration are recorded for a total of 18 or 24-inches. The
sum of the blows required to drive the sampler from & inches to 18 inches penetration is referred
to as the Standard Penetration Resistance or N-value which is an index measure of in-situ soil
density or consistency.

The explorations were performed under the observation of a MMI gectechnical engineer. Soil
samples from the test borings were classified in the field by MMI in general accordance with the
Burmister Soil Classification System. A copy of the Burmister Soil Classification system is enclosed
with the MMI boring logs at the end of Appendix B. A test boring exploration summary is
presented as Table 1.

3.0 SUBSURFACE CONDITIONS

A relatively thin surficial forest mat layer was encountered in each boring with varable thicknesses
of about 0.3 feet to 0.5+ feet overlying a deposit of fine sand subsoil encountered at thicknesses
of about 1.5+ feet to 3.2+ feet, Underlying the fine sand subscil materials are dense glacial till
deposits to the depth investigated. Hollow stem auger refusal conditions were encountered at the
bottom of each boring between 4.0 feet and 10,8 feet. The hollow stem auger refusal
conditions encountered are likely indicative of weathered bedrock/bedrock encounter.

Preliminary Screening-Phase Geotechnical Report
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3.1 Forest Mat and Subsoil

Up to & inches of forest mat consisting of leaf litter and organic humus was cbserved in each
boring. However, it should be noted that forest mat materials may be thicker elsewhere across the
site. Underlying the surficial forest mat materials is a subsoil consisting of loose brown fine sand,
trace to some silt with root fibers encountered in thicknesses of about 1.5 festto 3.2+ feet. The
existing forest mat and subscil are not considered suitable for support of spread footing
foundations as unacceptable settlement would be anticipated.

3.2 Glacial Till

Underlying the forest mat in MMI-1 and below the subscil in the remaining borings are glacial Gl
deposits consisting of red brown to grey brown fine sand, lithe gravel, litte silt. With M-values
ranging from &1 to 100+ this deposit is considered to be very dense.

3.3 Befusal Conditions

Refusal conditions indicative of boulders, very dense glacial till, hard weathered bedrock or
competent bedrock were encountered in all of the borings. Refusal conditions are defined herein
as the inability of the 3-1/4 inch inside diameter haollow stem augers to advance any further under
increasing drill rig {Maobile Drill B-33) torque and down pressure. Refusal conditions were
encountered in each boring at depths of 4.0 feetto 10.82 feeb

It should be moted that rock coring, which was not included in MMI's scope of services, would be
required to definitively determine top of weatherad rock and top of underlying parent bedrock.

3.4 Groundwater

Groundwater was encountered only in MMI-2 at a depth of approximately 3.5+ feet below
ground surface. It should be noted that during the initial visit to the site, areas of ponded surface
water were observed,

Additionally, it should be noted that long term equilibrated groundwater measurements were not
obtained in any of the explorations and that fluctuations in water conditions and groundwater
levels should be anticipated to occur with variations in precipitation, snowmelt, site development,
and other factors not present during the exploration programn. Groundwater levels should be
anticipated to vary and perched water conditions may occur during and after periods of intense
precipitation and snowmelt due to the low permeability glacial till deposits.

The new school building footprint and finish floor grades have not yet been established. Based on
observed field conditions at the time of the exploration program, groundwater may potentially be
encountered during excavation for the building basement and footings, and for deeper utility or
drainage structure excavations, depending upon final design grades for the site. Depending on
groundwater conditions and climatic conditions at the time of construction, the Contractor should
be prepared to provide for local dewatering using a method that is familiar to him and that is
acceptable to the Engineer.

Preliminary Screening-Phase Geotechnical Report
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4.0 PRELIMIMARY DESIGN COMNSIDERATIONS

Based on the limited test boring data developed as part of this preliminary gectechnical
engineering study, MMI has developed preliminary recommendations for supporting the
proposed school structure on regular spread footing foundations within the site as outlined
herein. These preliminary recommendations are based on the proposed structure being sited
within the general area of the current test borings. Once the actual school building footprint has
been set on the site, it will be necessary to execute a site and structure-specific subsurface
exploration program designed for the actual proposed school attributes,

4.1 Spread Footings Support

Spread footing foundations may be supported directy on i) suitable in-place glacial till deposits,
ii) on compacted choke layer fill material placed over bedrock surfaces, iii) on new compacted
structural fill {C5F) placed directy over suitable in-place glacial till deposits, iv) or on new CSF
placed directy over a compacted choke layer fill material which has been placed over bedrock
surfaces, in accordance with the recormmmendations cutlined herein.

A minimum 12-inch-thick choke layer is recommended over rock surfaces in order to chink any
exposed fractures and joint sets across rock subgrades prior to placement of foundations or new
(CSF. The choke layer material will prevent loss of overlying =oil fines from migrating into exposed
bedrock fractures and joint sets.

All existing forest mat, existing fill, woody debris, subsoil and any other deleterious materials (i.e.
roots, stumps, woodchips, organics, etc) should be completely remowved from below all footings,
floor slabs, footing bearing zones, and be replaced with new C5F. The footing bearing zone is
defined herein as the area encompassed within a zone beginning 1 foot horizontally beyond the
bottom edge of the footing and extending outward and downward at a 1H:1V slope until suitable
natural glacial till deposits or bedrock are encountered.

Footings bearing on i) suitable in-place glacial till deposits, i) on compacted choke layer fill
miaterial placed over bedrock surfaces, iii) on new compacted structural fill ({C5F) placed directly
aver suitable in-place glacial till deposits, iv) or on new C5F placed directly over a compacted
choke layer fill material which has been placed over bedrock surfaces may be proportioned for a
net allowable soil bearing pressure of 3,000 pounds per square fool (psf) to 5,000 psf (subject to
results of additional building-specific borings). All replacement and raise-in-grade compacted
structural fill should be compacted to a minimum of 95 percent maximum dry density per ASTM
D 1557.

For frost protection, exterior footings should be founded at least 4 feet below finished exterior
grades. Interior footings below heated areas may be founded a minimum of 24 inches below the
top of floor slab or finished grade.

A slope of 1H1VY should be maintained between the bottom edges of adjacent underground
utility trenches and between adjacent footings. Footings should be stepped, as required, in
transition areas where different footing levels occur.
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It is further recommended that the minimum width of isolated spread footings be 36 inches and
that the minimum width of continuous footings be 24 inches

4.2 Floor Slab-On-Grade

Floor slabs should be supported on a minimum 9-inch thick crushed aggregate base course
(NHDOT Hem 304.33) placed and compacted to a minimum of 95 percent of maximum dry
density per ASTM D 1557, Excavated on site forest mat matenal, subsoil materials, glacial till
deposits, and excavated weathered rock/competent rock should not be reused as floor slab base
course material. The floor slab base course should be placed directly on i) suitable in-place glacial
till depaosits, i) on compacted choke layer fill material placed over bedrock surfaces, iii) on new
compacted structural fill {C5F) placed directly over suitable in-place glacial till deposits, iv) or on
new CSF placed directly over a compacted choke layer fill material which has been placed over
bedrock surfaces in accordance with the recommendations outlined herein.

As with footings, all existing forest mat, any in-place fill, and all other deletericus materials (i.e.
roots, stumps, woodchips, organics, etc.) should be completely removed from below all floor slabs
and be replaced with CSF where necessary.

A vapeor barrier should be placed below all slabs on grade to protect against capillary moisture
impact to the concrete and limit the transmission of moisture into the floor slab. The Architect
and/or Structural Engineer should specify the location of the vapor barrier placement relative to
the base course material and take the placement of this vapor barrier into account in the concrete
slab design curing specifications for the project. It is recommended that a heavy-duty vapor
barrier consisting of a single layer of 15 mil minimum high density reinforced polyethylene be
used.

A modulus of subgrade reaction, k. of 100 pounds per cubic inch (pci) to 175 pci may be
considered for design of the slabs on grade {subject to resulis of additional building-specific
borings), Mote, however, that the value of ks is for a 1 square foot area, The ka value should be
adjusted for larger areas using the following equation:

Modulus of Subgrade Reaction (ki) = ka2 (B+1/2B)*
Where: k. = Coefficient of vertical subgrade reaction for loaded area
k. = Coefficient of vertical subgrade reaction for 1 x 1 square foot area
B = Width of area loaded, in feet
Please note that limited cracking of slabs-on-grade is normal and should be expected. Cracking
miay occur not only as a result of heaving or compression of the underlying soil, but also as a

result of concrete curing stresses. To reduce the potential for floor slab cracking, it is
recommended that the measures listed below should be followed during construction:

# The installation of floor slab construction joints as recommendead by the American
Concrete Institute (ACT) between the columns and walls and between columns to account
for differential settlements.
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« Al backfill in areas supporting slabs should be moisture conditioned and compacted.
Backfill in all utility trenches should be carefully compacted.

* Exterior slabs should be structurally isolated from the building.

* A minimum &-inches of compacted Crushed Aggregate should be placed bebween the
bottom of floor slabs and the top of footings, to serve as a cushion layer.

4.3 Seismic Considerations

MMI has evaluated the site seismic Site Class in accordance with the 2009 International Building
Code (IBC) Sections 1615 and 1616, Based on the existing subsurface soil profile encountered in
the borings, per 2009 IBEC Section 1613.3.2, the site class preliminarily appears to meet the
reguirements of a seismic Site Class C.

MMI performed an analysis to evaluate the susceptibility of the in-situ material to potentially
liguefy using the commercial software package “LigIT” which is based on commaonly used field
data. The calculation procedure invoked includes:

* The evaluation of CRR (Cyclic Resistance Ratio), which is the soil "strength”, according to
the available field SPT data.

+  The estimation of the induced seismic load expressed through Cyclic Strength Ratio
[CSR).

* The calculation of the factor of safety against liquefaction.

*  The post-liquefaction induced vertical settements.

Input parameters include engineering estimates of groundwater depth, percentage of soil fines,
soil unit weights and SPT values along with the design earthquake magnitude and peak
acceleration appropriate for the project area. Based on published information ebtained from the
United 5tates Geological Society (USGS), an earthquake magnitude of 5.98 with a return
frequency of 100 years and a peak acceleration of 0.075g (Site Class C) with a 2% probability of
exceedance in 50 years were selected for the analysis.

Results of the liquefaction analysis indicate that the general nature of the in-situ matenals, their
in-situ density, and absence groundwater do not render them susceptible to liquefaction. The
accompanying analytical results are included in Appendix C.

4.4 Retaining Walls and Foundation Walls below Grade

Retaining walls or unbalanced load condition foundation walls should be designed to resist the
combined lateral forces resulting from earth pressures as well as those posed by any surcharge
leading. Backfill materials behind these walls should consist of new compacted structural fill
except that a continuous 2-foot thick chimney drain should be placed behind the wall.

Considering the recommended backfill soil, it is recommended that earth pressures be calculated
based upon an equivalent fluid weight of 45 pounds per cubic foot (pcf) for the active condition
(i.e. unbraced top of wall), 65 pcf for the at-rest condition (i.e. braced top of wall), and 225 psf for
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passive pressures; with any surcharge loadings applied over the face of the wall at an intensity
equal to 0.3, 0.5 and 3 times the surcharge loading for the active, at-rest and passive conditions,
respectively.

Where the calculated earth pressure behind walls is less than 200 pounds per square fool (psf), it
should be increased to 200 psf to account for stresses created by compaction within 3-feet of the
wall. The minimum design factors of safety for sliding and overturning under static loads should
be 1.5 and 2, respectively. Passive pressure at the toe of retaining walls subject to freeze/thaw
condiions should not be included as a resisting force when analyzing for overturning and sliding.
A coefficient of sliding friction of 0.35 between mass concrete and existing in-place glacial
deposits, C5F or choke layver material and may be considered for wall design.

The above-referenced lateral earth loads do not include hydrostatic forces, as they are based on
construction of a subdrainage system behind all walls to collect and discharge any potendial
groundwater, perched water or water from sub-slab utilities that could leak or become damaged.

Equivalent seizmic lateral loading against walls represented as an inverse triangular loading may
be defined as 0.045(Y.,) H? where Y, is the total weight of the soil acting against the wall and H is
the height over which the backfill soil acks, Considering the existing subsurface conditions, an
equivalent fluid weight of 18 pounds per cubic foot (pcf) should be considered.

If modular block retaining walls are proposed, both the internal stability of the wall (usually
designed by the supplier/vendor’s Engineer) and the overall global stability (usually analyzed by
the Owner's Engineer) will need to be performed in order to result in a complete, well-
coordinated and satisfactorily designed wall system.

4.5 Foundation Drainage

Depending upon final design grading (i.e. proposed cuts and fills), and in consideration of the
existing site topography, the potential exists for ternporary perched water over the shallow
bedrock and low permeability glacial till deposits; therefor surface water runoff may collect
around building foundations. Accordingly, a subsurface subdrainage system should be
considered. As a minimum, exterior perimeter footing subdrains are recommended to limit
accumulation of water and fugitive moisture near the building. Additionally, subdrains below floor
slabs on grade may also be required to prevent concrete slabs from being impacted by
subsurface water.

Subdrains should generally consist of slotted corrugated polyethylens tubing of &-inch minimum
diameter, meeting the requirements of ASTM F 405 or AASHTO M252, surrounded by 34 inch
stone, and be entirely enveloped by non-woven geotextile, The use of geotextile will limit the
miigration of fines from fills and natural soils into the coarse aggregate, thus reducing long term
clegging. The subdrain inverts should be set a minimum of 4 feet below adjacent exterior grades
to protect against frost penetration. Cleanouts should be provided at every other 90 degree bend,
in order to provide for future flushing of the system in the event that siltation or other clogging of
the piping should occur.

Drains should generally be installed at a minimum 0.5 percent slope and discharge to a suitable
system owutlet. The system should be gravity drained, if possible, to storm water catch basins or
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other suitable discharge locations. Subdrain imverts into catch basins should be at least 1% feet
higher than catch basin cutlet inverts. If gravity draining of the subdrain system is not possible, a
suitable sized holding tank with integral sump pump, including a back-up sump pump, will be
reguired, & sump invert at a minimum 18 inches below the lowest subdrain pipe invert elevation
should be maintained if a sump is used. Mo subdrain system should be connected to roof drain
systems.

The final outlet of all subdrainage systems must be designed by the Project Site-Civil Engineer in
consideration of all City of Mashua, State of Mew Hampshire and Federal regulations. The final
design site plans should be provided to MMI for our review to determine the actual extent of the
various subdrainage systems particularly after project final design grades have been selected.

Additionally, it will be further necessary for the Engineer to determine actual subdrainage
regquirements once final design structure-spedfic test borings have been completed as well as in
the field during the construction-phase of this project based on his/her obsensations.

4.6 Pavement Considerations

Pricr to placement of any required new raise-in-grade C5F within proposed pavement areas, all
existing forest mat, subsoil and any excessively loose or soft surfidal in-place subsoil materials
should be removed. All resultant subgrade surfaces to potentially remain below pavement areas
should then be assessed by proofrolling under the observation of the Engineer prior to placement
of any new raise-in-grade materials and pavement support matenals.

Evaluation of the necessity for this proofrolling, and interpretation of the results to ascertain
suitability of these subgrade materials for support of new raise-in-grade materials and proposed
pavement support materials should be made by the Engineer during construction. Proofrolling
should be performed with at least 4 passes of a steel drum compactor weighing at least 10 tons,
without the use of vibratory compaction.

After proofrolling operations have been completed to the satisfaction of the Engineer, the upper
12 inches of all subgrade soils to remain in place should be compacted to at least 95% of ASTM D
1557.

The subgrade soil for support of pavement sections should consist of suitable proofrolled and
compacted in-place fill materials, glacial till deposits, choke layer material or CSF placed over these
subgrade surfaces. Depending upon final grading plan cuts and fill and as determined by the
Engineer during construction, it may also be necessary to place a geotextile stabilization layer over
subgrade surfaces prior to placement of pavement support materials. Although traffic loadings are
not currently developed, based on typical school vehicular loads, MMI has considered the following
ranges of pavernent sections:
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HEAVY DUTY PAVEMENT
SECTION
BITUMINOUS COMCRETE:
Top Course Thickness 1.5 inches 2.0inches
Binder Course Thickness 2.0to 2.5 inches 2.5 to 3.0 inches
SUPPORT MATERIALS:
Base Course Thickness 6 to 12 inches 9to 15 inches
(MHDOT 304.4)
Subbase Course Thickness 12 to 18 inches 15 to 24 inches
(MHDOT 304.3)

The base course and subbase should be compacted to at least 95% of the optimum dry density per
ASTM D 1557. Underlying raise in grade structural fill should be compacted to at least 95% of the
aptmum dry density per ASTM D 1557.

Actual asphalt thicknesses and support material thicknesses will be dependent upon the final
grading plans and vehicular loads yet to be determined (subject to results of additional pavement
area-specific borings).

5.0 EARTHWORK COMSIDERATIONS

All raise in grade fill placed above natural glacial materials or choke layer material should consist
of new C5F fill, meeting the requirements of Section 7.5, to subgrade elevations.

All existing forest mat, subsoil, any in-place fill, boulders, foundations, building remnants and any
other deleterious materals should be completely removed from below all footings and floor slab
areas until encounter with suitable undisturbed natural gladial soils, suitable approved soil
surfaces or weathered bedrock / bedrock.

5.1 Groundwater

Based on the in-situ depth to groundwater at the ime of the exploration program (as
encountered in MMI-1), the moderate site topography and low permeable glacial till and bedrock
surfaces, groundwater will likely be encountered during excavation for proposed building
foundations unless deep excavations are proposed based on final grading plans. However, the
Conftractor should be prepared to perform local dewatering and subgrade stabilization, in
accordance with the recommendations outlined in Section 7.3 of this report, as necessary.

It is important to note that fluctuations in groundwater and perched water conditions should be

anticipated to occur with variations in precipitation, snowmelt, site development, and other
factors not present during the exploration program.

5.2 Unsuitable Soils and Subgrade Preparation

All existing unsuitable soils should be completely removed from below all footings, floor slabs
and the footing bearing zones and be replaced with new CSF where spread footing foundations
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and floor slabs are contemplated. The footing bearing zone is defined herein as the area
encompassed within a zone beginning 1 foot horizontally beyond the bottom edge of the footing
and extending outward and downward at a 1H:1V slope until suitable natural glacial deposits or
bedrock is encountered. All replacement structural fill reguired below footings should meet the
reguiremnents given in Section 7.5.

The contractor should be required to maintain a dry (dewatered, if necessary) stable-working soil
subgrade bottom during footing construction. Subgrades should slope to sumps as necessary.

Pricr to placement of new CSF fill, the in-situ subgrade soils should be assessed for proofrolling.
This will allow the Engineer to evaluate for the presence of any soft or weaving unsuitable existing
subgrade materials. Any such soft or weaving unsuitable existing subgrade materials should be
locally over-excavated and replaced with mew C5F.

Footing subgrades should be constructed essentially level prior to placement of reinforcing steel
and concrete, It is recommended that all footings be excavated and concrete placed the same
day in order to avoid ponding of any surface water runoff in the excavations. Disturbed, frozen or
loosened soils should be removed prior to placement of concrete. The footing subgrades should
be free of water for the final observation and during placement of concrete. Ground surface
grades in the vidnity of the excavations should be graded to promote positive drainage away
from the open excavations.

5.3 Subgrade Stabilization

Due to the moderately sensitive nature of the in-situ natural glacial soils; excessive snowmelt,
precipitation, runoff, high groundwater, perched water, subgrade disturbance or other
construction phase conditions may result in areas of subgrade instability (i.e. weaving, pumping,
etc.). No footings, floor slabs, structures, or structural fill should be placed over unstable subgrade
surfaces, Should an area of unstable subgrade be encountered, the area should be either:

a. Be left undisturbed until it has dried sufficiently to allow compadion to a minimum of 93
percent of maximum dry density per ASTM D 1557 and remain in a stable condition: or

b. Be locally over-excavated as mecessary and replaced with a layer of non-wowven geotextile
stabilization fabric and crushed stone; or

. Be locally over-excavated as necessary and a minimurn 4 inch thick lean concrete mud
mat placed.

The need for excavation and replacement of unstable subgrade soils should be assessed by the
Engineer.

5.4 Materials Reuse

It is anticipated that most of the excavated on-site soils will not be suitable for reuse as new
strudtural fill; however, any limited amount of potentially reusable excavated materials that meet
the gradation requirements of Section 7.60 will need to be approved by the Engineer. The
Confractor should consider additional efforts that will be required to screen out boulders and
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cobbles, and to reduce the moisture content of excessively wet excavated soils prior to placement
and compaction.

All potentially re-usable materials should be segregated and reused only following approval by
the Engineer.

5.5 Materials, Placement and Compaction

Structural Fill to be used for raise-in-grade, in backfilling within the building areas, below
footings and floor slabs, excluding the recommended 9 inch floor slab base course, should have a

liquid limit and plastic limit not exceeding 40 and 15, respectively, and meeting the following
gradation requirements:

4 inch 100

No. 4 50-85
Mo. 10 25-75
Mo. 40 10-50
Mo. 100 8-35
Mo. 200 4-10 ftotal)

Crushed Aggregate to be used for the recommended 9 inch thick slab base course, for choke
layer material and for chimney drains behind retaining walls should consist of NHDOT Hem
304.33, a fine graded crushed gravel consisting of hard, durable particles or fragments of stone or
gravel. Materials that break up when altemately frozen and thawed or wetted and dried shall not
be used. Fine particles should consist of natural or processed sand. The materials should be free
of harmful ameounts of organic material and meet the following gradation reguirements:

CRUSHED AGGREGATE (NHDOT 304.33)

SIEVE SIZE PERCENT FINER BY WHGHT
1% inch 100
1 inch 90-100
Y inch 65-90
No. 4 30-55
No. 200 0-10 {total)

Crushed Stone (3/47) to be used for utility construction, subdrainage systems or for use as a
stabilization material over wet and sensitive subgrades should be free of ice and snow, roots,
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stumps, rubbish and other deleterious materials and should consist of hard durable sand and
gravel conforming to the NHDOT #67 Stone as follows:

¥:" CRUSHED STOME (NHDOT #67 Stone)

SIEVE SIZE PERCENT FINER BY WEIGHT
linch 100
3/4 inch 90 - 100
3/8 inch 20-55
Mo, 4 0-10
Mo, 8 0-5

All fill should be placed in loose lifts not exceeding 12 inches in thickness and should be
compacted to a minimum of 95% of maximum dry density per ASTM D 1557, Method C, with the
moisture content no less than 3 percent below or 1 percent above the optimum moisture content
as determined by ASTM D 1557.

Backfill within a zone defined by a 45 degree (1H: 1V) from vertical extending upward and
outward from the bottom edge of frost walls should be placed in maximum &-inch loose lifts and
compacted using manually operated equipment to avoid damaging the frost walls,

Geotextile for use in subdrain construction and stabilization should consist of nonwoven
geotextile fabric such as Mirafi 140N or similar.

5.6 Deep Excavations

Deep excavations may be necessary for construction of foundation elements or underground
utilities, As an alternative to temporary slopes, vertical excavations can be temporarily shored. The
Confractor or the Contractor's specialty subcontractor should be responsible for the design and
adeguacy of any temporary shoring in accordance with all applicable regulatory requirements,
The Owner and Contractor should make themselves aware of and become familiar with applicable
lecal, state and federal safety regulations, including the current Occupational Safety and Health
Administration (O5HA) Excavation and Trench Safety Standards. Construction site safety generally
iz the sole responsibility of the Contractor, who shall also be solely responsible for the means,
methods and sequencing of construction operations.

The Contractor should be aware that slope height, slope inclination, and excavation depths,
including utility trench excavations, should in no case exceed those specified in local, state or
federal safety regulations, e.g., OSHA Health and Safety Standards for Excavations, 29 CFR Part
1926, and all successor regulations. Such regulations are strictly enforced and, if they are not
followed, the Owner, Contractor, and/or earthwork and utility subcontractors may be liable for
substantial penalties. MMI iz providing this information solely as a service 1o the City of Nashua.
Under no circurnstances should the information provided herein be interpreted to mean that MMI
is assuming responsibility for construction site safety or the Contractor’s activities; such
responsibility is not being implied and should not be inferred.
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5.7 Rock Excavation Consideratiocns

As indicated previously, HSA refusal conditions were encountered in each test borings at varying
depths. Given this condition, rock excavation will likely be required for this project, depending on
final design grading plans. It should also be noted that abrupt changes in top of rock elevations
can occur over relatively short horizontal distances and should be expected on this site. Actual
rock excavation depths can only be accurately determined during construction once all
overburden materials have been removed. It is desirable to limit the depth of bedrock overblast,
since all overblast material must be removed from below proposed building footprints and
footing bearing zones.

5.7.1 Rock Removal Techniques

Controlled drilling and blasting must be carefully performed so0 as not to damage nearby
strudiures, Other methods of rock excavation such as mechanical chiseling or chemical fracturing
should also be considered, based on required quantities and economic considerations.

Any blasting operations should conform to State of New Hampshire and City of Mashua
regulations. Additdonally, all blasting should also adhere to the provisions of 29 CFR Ch., XVI
Section 1910.109 for explosives and blasting agents.

Mearby properties consist of residential structures and underground uiilities, all of which are
potentially susceptible to blasting induced vibration damage. In order to prevent any blasting
damage, all blasting should be accomplished in a safe, least disturbing manner to prevent any
damage to the abutting structures, cut rock slope and utilities, Heavy blasting mats should be
utilized on top of a minimum 3 foot layer of soil to prevent fly-rock and reduce destructive
airblast overpressures.

Upon completion of rock excavation within proposed building footprint, all loose and over
blasted materials should be completely removed from below all footing and floor slab areas prior
to placement of any new fill materials.

5.7.2 Pre-Blast Survey

Existing structures and underground utilities are suscepiible to damage due to seismic blasting
responses. Accordingly, a pre-blast survey should be conducted at all existing structures that will
be located within 500 feet of each proposed blast Prior to blasting, the following pre-blast survey
measures should be implemented:

a) Pre-blast survey requirements should be conducted in accordance with the requirements of
local authorities.

b} Contact all owners likely to be impacted by the rock excavation operations and obtain legal
access to these structures for survey.
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c) Survey methods should entail the obsenvation and documentation (video and still
photography) of the interior and exterior features of each structure being reviewed.,
Documentation should also include any interior sensitive equipment and the manufacturers
specified vibration tolerances if available. Landscaped features including retaining walls,
decorative features (sculptures, stonewalls, patios, etc.) should be surveyed to document their

present condition.

dj The condition of existing underground utilities should be verified through the local utility
provider and documented.

e) Familiarize the property owners as to what will likely eccur during the rock excavation

activities on each individual property.
1) Obtain information from property owners regarding any existing structural defects.

gl Preparation of a writken report including the aforementioned surveyed results for each
structure analyzed and distribute to the City of Mashua's Fire Marshall’s office.

5.7.3  Blast Design Considerations

Preliminary blast design operations in conjunction with resulting seismic response monitoring
should be based on limitations of the maximum peak particle velocty versus frequency graph as
established by the US Bureau of Mines, MMI recommends that an initial scaled distance of 100 be
used for design of the first blast, with appropriate seismic monitoring, in order to document the
seismic response. Providing that detrimental seismic responses are not obtained with the initial
blast, the next detonation may be designed using a lesser scaled distance along with appropriate
seismic monitoring. This procedure may be repeated, providing that detrimental seismic
responses do not occur. Scaled distances of less than 50 should not be used at any time.
Additionally, scaled distances of not less than 100 should be used for all blasts within 100 feet of
the nearest structure or underground wtility.

The following maximum recommended charge weight/delay versus distance relationships and
frequency versus amplitude relationships should be followed and not exceeded at any time:
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Estimated Hanm;}ﬂlige Distance (ft)
Less than 4 100
5-16 200
17-25 300
26-36 400
37 = 50 (maximum) 500
Frequency of Ground Vibration Maximum Amplitude of Ground
{(Hz) motion (inches)

Up to 10 0.0305

20 0.0153

30 0.0102

40 0.0076

50 0.0061

&0 0.0051

70 0.0043

80 0.0038

Lesser charge weights per delay may be required depending upon the seismic response,

Response frequencies for nearby structures are estimated to be in the range of 5 to 20 Hz,
respectively, Additionally, rock excavations creating blast vibration frequencies which approach
the response frequency of these structures should be avoided so that the maxirmum allowable
peak particle velocities indicated by the U5, Bureau of Mines are not exceeded in order to
minimize the resonant effects. This US Bureau of Mines guidance should be considered as upper
limit relaticnships only; lower response frequencies and velocities may be necessary.

Seismograph instrumentation should be set up at the nearest strudure to each blast and at any
structures identified during the pre-blast survey that are considered to be particularly suscepiible
to vibration damage. Peak particle velocity versus frequency, resultant waveform and airblast
overpressures should be recorded, Monitoring results from each blast should be given to the
blasting contractor as soon as possible so that he can modify his blasting program to conform to
the recommendations given herein.

These guidelines are provided to assist the Blasting Contractor in the development of his blasting
program. However, it is the ultimate responsibility of the Blasting Contractor to perform all blast
related activiies without damage to any structures and underground utilities,
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6.0 FINAL DESIGN AND COMSTRUCTION

After the proposed building footprint and grading have been selected and designed, MIMI
recommends that additional site and structure-specific explorations be performed, and a final
geotechnical engineering report prepared.

After the final geotechnical engineering report is prepared, it is recommended that MMI be retained
to provide construction observation services, including observation and monitoring of all
operations involving pile installations, soilfrock excavation, proofrolling, removal of unsuitable
materials and overburden soils, assessment of existing in-situ soils as potentially may be considered
to remain in place or be reused, and for preparation of spread footing foundation and floor slab
subgrades,

Observations and testing of fill matenal placement and compaction should also be performed. The
purpose of these cbservations and testing is to verify that construction is being performed in
accordance with the intent of the recommendations given in this report and to observe any changes
in subsurface conditions which may warrant modification to the foundation systems recommended
herein.

If MM is not retained to provide full-time observation of earthwork during the construction-phase
of this project, we cannot be held responsible if unforeseen conditions are not identified and
addressed, or if conditions identified in this report are not addressed as we intended.

It is also recommended that once final site, grading and foundation plans have been developed,
and the final geotechnical engineering report prepared, that construction-phase plans be reviewed
by MMI in order to assess whether any of our geotechnical engineering-related recommendations
will require revision, or if addiional explorations, subdrainage, or other recommendations are
required based on proposed final grades and structural layouts, The recommendations provided
herein shall not be considered valid unless MMI is provided the opporunity to review the final site,
grading, and foundation plans.

Preliminary Screening-Phase Geotechnical Report
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5‘& MILONE &

TABLE 1
SUMMARY OF SUBSURFACE EXPLORATIONS
PROPOSED NEW SCHOOL
CHERRYWOOD DRIVE, NASHUA, NEW HAMPSHIRE
PROJECT NOQ. 6119-03-01-2
OBSERVED
BOTIOMO? | roporGacaL |  soTromor | CROUNDWATER
EXPLORATION B TILL DEPOSITS EXPLORATION — "
DESIGNATION
OPERATIONS
DEPTH (FT) DEPTH (FT) DEPTH (FT) DEPTH (FT)
MMI-1 4.0 + NE 40 + R NE
MMI-2 30+ 30+ 53 +R 35+
MMI-3 35+ 35 = 49 + R ME
MMI-4 35 + 35 = 108 + R NE
Motes:

1) Test Borings were performed on April 26, 2019 by New England Boring Contractors of Derry, New Hampshire.

2) Groundwater levels were measured during exploration advancement and therefore are not indicative of stabilized
groundwater conditions.

3) "NE" indicates not encountered.

4) “R" indicates auger refusal

B:A6119-03 City of Nashua Elm Sireet SchoollMew SchoohE19 Table 1.xlsx
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%\ MILONE & MACBROOM
APFPENDIX A
LIMITATIONS ON WORK PRODUCT
N

L The analyses and recommendations submitted in this report are based in part upon the data obtained from
limited subsurface observations. The nature and extent of subsurface variations may not become evident until
construction. If variations then appear evident, it will be necessary to reevaluate the recommendations of this
report.

2 The generalized soil profile described in the text is intended to convey trends in subsurface conditions. The
bowndaries between strata are approximate and idealized and have been developed by interpretations of limited
observations (no engineering subsurface samples were obtained; actual soil and bedrock transitions are probably
rare erratic.

3. Water level readings hawve been made under conditions stated. These data have been reviewed and
interpretations hawve been made in the text of this report. However, it must be noted that fluctuations in the level
of groundwater may occur due to variations in rainfall, temperature and other factors ocourring since the time
observations were made.

4 In the event that any changes in the proposed general project development are planned (e.g. floor slab on grade
elevations, column and wall loads, building footprint size and location, etc). the conclusions and
recommendations contained in this report shall not be considered valid unless the changes are reviewed and
conclusions of this report modified or verified in writing by Milone & MacBroom, Inc. (MMI). It is recommended
that this firm be provided the opportunity to review the final design plans and specifications in order to verify
that earthwork and foundation recommendations have been properly interpreted and implemented.

Constryction

5. It is also recommended that this firm be provided the opportunity to perform the recommended construction
phase monitoring services to verify that the intent of our recommendations is being properly implemented in the
field during construction. The recommendations given in this report shall not be considered valid unless we are
given the opportunity to perform in this capacity.

Iopographic Diata
B. Site topographic data was not available for our review during the performance of our current geotechnical
engineering services.

Use of Report

7. This Geotechnical Engineering Report has been prepared for the exdusive use of the City of Mashua relative to
the proposed new school planned to be located off Chermywood Drive in Mashua, Mew Hampshire and is
intended to be in accordance with generally accepted soil and foundation engineering practices. No other
warranty, expressed or implied is made.

. This Geotechnical Engineering Report has been prepared for this project by Milone & MacBroom, Inc. This
report is for design purposes only and is not sufficient to prepare an accurate bid. Contractors wishing a copy of
the report may secure it only with the authorization of the owner and then with the understanding that its scope
is limited to design considerations only.
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APPENDIX B

Subsurface Exploration Logs
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SECTION 2: FACILITY ANALYSIS

Irn:cuacr.- PROPOSED NEW SCHOOL SITE BORING MOL: MMI-1 SHEET:  1ofl
'G!Q MILONE & II-C'CATJ'C'N. Chermywood Drive, Mashua, MH Mew England Bering Contractors
4. MACBROOM |..oi ne 6119-03 FOREMAN: B. Cross
I {eae Lare; Suite 1 . o Sp_Be . -
Badford, Mew Hampdre 03130 [JCLIENT: Joint Special School Building Committes INSPECTOR: ([ Teale
07668 1654
DATE: April 26, 2019 GROUND SURFACE ELEVATION:
—— — - - T ——————————————— —
EQUIFRAENT: BUNGER CASING SAMPLER COREERL GROUNDWATER DBSERVATIONS [C[FELD TesTIG
| R HE A — 5 - ELAPSED TIME [HR) [Jresonarosy Tesmns
| ERT 310 - 138 - (CASING AT [FT) [CTmcsarORING WELL INSTALLED
HAMMIER W [LB] - - 140 - DEPTH (FT) [[TPeo scezemnG
HAMMER FALL (] -- - 30 - [m MO GROUNDWATER ENCOUNTERED u
p— SAMPLE RECTIVESY BLOWS SOIL AND ROCE CLASSIFACATION -DESCRIPTION STRATUM CHANGE o
[FT} NUMZES: ] PER & BUSMWESTER SYSTEM (SOIL) LLS. OORPS OF EMENEERS SYSTEM [ROCK] DESCRIFTION PP
51 20 1 6" Forest bat FOREST MAT 05
1 3 Loase red brown hne SAND, sorme SilL SUBSOIL
2 15
2 3 Loase brown hme SAMD, litfe Silt SUBSOIL
3
4 Auger refusal at +4' 4
Fq" | Wery dense, Mo Reoovery,
52 0 L W N "
5 Offeat 5° narth,
6 wiper refusal at +4°
Battom of Exploration at + 4'
T
]
9
10
11
12
13
14
15
16
17
18
19
20
21
22
[FTTET TONENORLES T COMESIVE SO TAMATLE TTIT TRoronTInE ]
1) TYPE OF RIG: Mobile Drill B-53; Track Mounted M= -4 = VERY LOOSE M= -2 = VERYSOFT C = ROCK CORE trace = O - O
2} HAMMER/HOIET TYPE: Automatic 4100 = LOOSE 2.4 = SOT 5 = SPUT SPOON e = LOAL - 2P
10-30 = MEDILM 4.8 = MEDILM UP = UNDISTURBED PIETOMN sarm = 206 - 35%
3050 = DENSE B-15 = ETF LT = UMDISTURBED THIMWALL aral = 35 - 50RL
FILE 03 Oty oof Marbiia Bm Stranst SchoalMew Schasel[Boring Lo o 53 & = WERY :_:“';5 I 4 = HARD
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SECTION 2: FACILITY ANALYSIS

Irn.macr.- PROPOSED NEW SCHOOL SITE BORING MOL: MBMI-2 SHEET:  1of1l
. " i CONTRACTOR: 3 | L tractor
l’r’!& MILONE & II-C'CATJ'-'-'N. Chermywood Drive, Mashua, NH Mew England Boring Contractors
il MACBRD[]M IFH.CIJ. we: 5119-03 FOREMAM: B. Cross
CLIENT loint Special School Building Committee INSPECTOR: | Carrier
DATE: April 26, 2019 GROUN D SURFACE ELEVATION:
— — — — ———— p—
EQLIPRSENT ALGER CASING SAMFLER COOREERL GROUNDWATER OBSERVATIONS DI‘IELZ TEETING
I'YPF 158 - 5 - ELAFSED TIME (HR] ] ':[I.ﬂ\.BSPAT\.'.IQ- TESTING
| EranTan] 314 - 138 - CASNG AT (FT] 5 E[Wn.—cmnz WELL INSTALLED:
HAMMIER WT (LB] - -— 140 - DEPTH (FT} 35 E[F‘:: SOREENING
HAMMIER FALL (M} - 30 - I:l MO GROUMDW ATER ENCOUNTERED u
Danth SAMPLE RECOWESY BLOWS S0 AND ROCE CLASSRCATION-DESCRIPTION STRATLM CHANGE s
(FTE NUMSES L] FERE BLIEMISTER SYSTEM (S00L) LLE QORPS OF EMGEIMIEERS SYETEM (ROCK] DESCRPTION [PPag,
o E" Forest Mat FOREST MAT 05
1 51 12 1 2" of very lodse red-brown ing SAND, some 5ilt, onganics SUB-S0IL
1 4" of tan fine Sand, some S, trace Gravel.
2 1
3 Auger Action indicates cobblefgravel from 3°-53% v GEWT 35
4
GLACIAL TILL
5 52 E] 100/3" dense red-brown fine SAND, little Silt, rock fragments 53
Auger Refusal at 5.3+
6 4
T
]
9
10
11
12
13
14
15
16
17
18
19
20
21
22
Lz TONESIOHLESS SOl TOESTVE SOILS TRMATLE TTIE TROTORTn ]
1} TYPE OF Rz Mobile Dnll 8-%23; Track Mounied W= 0-4=VERYLOOSE M= -2 = VERYSOFT C = ROCK OORE trace = 06 - LG
A} HAMMERMHOIST TYPE: Automat: 410 = LOOSE 2-4 = SOFT 5 = SPUT SPOON me = L0 - J0%
10-300 = METILM 4-E = MEDILIA UP = LSIDISTUREED FISTOM wofr = 206k - 35%
30-50 = DEMSE B-15 = ETIFF UT = UNDASTURBED THINWALL ardd = 35% - 506
FILE 23 Tty oof Mankiia Blm Strest SchoolNew Schwol[Baring Lo d 50 4 = WERY DEMEE 304 = HARD
— _

498 / NASHUA MIDDLE SCHOOLS FACILITY ANALYSIS & CONCEPT DESIGN REPORT

HARRIMAN
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Imcuscr.- PROPOSED NEW SCHOOL SITE BORING MOL: MMI-3 SHEET:  1ofl
/ I\ MILONE & II-C"CAHUN: Chermywood Drive, Mashua, NH conTrRACTOR: Mew England Boring Contractors
A MACBROOM | 0 v 61158-03 roreman: B Cross
F Cone Lane; Suite 1 & & =y g= . _
Becdford, Blew Hamparie 03150 [JCLEENT: Joint Special School Building Committee MsPECTOR:  (C_ Teale
AlE-568- 1654
DATE April 26, 2019 GROUND SURFACE ELEVATION:
— — — — ————— —
IEQLIIFHENT: BUGER CASING SAMPLER COREERL GROUNDWATER OBSERVATIONS E[I'IEI.: TEETING
|'~rr~.= HEA — 5 — ELAPSED TIME (HR] E[macmmi- TESTING
| Crgn ] 314 — 138 - CAENG AT (FT] E[m:n.—cmuz WELL INSTALLED
HAMMER WT (LE] - - 140 - DEPTH (FT} E[F‘:: FEEMING
HAMMIER FALL (34} - - 30 - [m MO GROUMDWATER ENCOUNTERED u
Dt SAMPLE RECCIVERY BLOARS SOIL AND BxOCE CLASSERCATION -DESCRIFTION STRATLM CHANGE D
[T} MUWZER ) PERE" SUSMESTER SYSTEM (SOIL) LS CORPS OF ENGIMEERS SYETEM [ROCK) LESCEPTION PP
51 16 1 4" Forest Mat FOREST MAT 03
1 1 Loose red-brown fine SANMD, sorme Silt SUBSOIL
1 Very loose brown fine SAND, little Silt.
2 >
3 35
GLACIAL TILL
4 A i, 4, [
52 | Very dense grey brown rock fragrments
5 100/5"  |Auger refutal at +45 439
Oftoet + 8B west, Auger refusal at £2.5°
6 Battom of Exploration at + 4.9°
7
a
9
10
11
12
13
14
15
16
17
18
19
20
21
22
e COTESIOTI LSS s TOTIESTVE SOTLS SEATLE TATE TroronTo ]
1} TYPE OF Rl Mobile Dnll 8-%3; Track Mounteo M= 0-4=VERYLOOSE M= 0.2 = \WERYSOFT C = ROCK CORE trace = 09 - bR
) HAMMERHOIST TYPE: Automatb: 410 = LODSE 2-4 = S0FT 5 = SPUT SPOON o = L0 - 20%
10-3) = MEDILR 4-8 = MEDILIM UP = UNDIETURBED PIETON s = 206 - 35%
30-501 = DEMSE B-15 = ETFF UT = UNDISTURBED THIMNWALL ard = 35% - 50
FILE 23 Gity of Mashua Bm Strest SchoolfNew Schooh[Boring Lo o 50 & = WERY DEMSE 30+ = HARD
-
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Ipn.cuacr.- PROPOSED NEW SCHOOL SITE BORIMNG MO MMI-4 SHEET:  1ofl
LOCATION: ' iV conTRACTOR: Mew England Boring Contractors
f*!e MILONE & I Chermywood Drive, Mashua, NH v Eng q
At MACBROOM Irn.cu. wo:  6119-03 FOREMAMN: B. Cross
I (i L, Sl . o Sp_Be s =
Bendford, Mew Hampabire 03130 | CLIEMT: Joint Special School Building Committes INSPECTOR: | Carrier
03 -560- 1854
DATE: April 26, 2019 GROUND SURFACE ELEVATION:
—— — - - T ——————————————— —
EQLIPASENT: BUGER CASING SAMPLER CDREERL. GROUNDWATER OBSERVATIONS DI’IEL D TESTING
I'YFE HS 8 -— 5 - ELAFSED TIME HR] ':[I.ﬂ\BGPAT-.'R- TESTIMNG
| Rl 4174 - 138 -- CASING AT (FT) ':[MTI'\._GPJNE WELL IMSTALLED
HAMMIER 'WT (LB] - - 140 - DEPTH (FT} E[l‘:: ECREENING
HAMMER FALL (TN} - - 30 - I:l MO GROUNDWATER ENCOUNTERED u
F— SAMPLE RECOIWERY BLOWS SOIL AND ROCE CLASSIACATION -DESCRIPTION STRATUM CHANE o
T} HUMEES 3] PERE" ELSMESTER SYSTEM (S0IL} LS. OORPS OF EMENEERS SYETEM [ROCK] DESCRIFTION [PPg
o 6" Forest Mat FOREST MAT 05
1 Very loote red-brown fine SAND, little Silt, organice SUB-50IL
1l s1 10 - o 9
B
2
3 35
4 wger Action indicates cobblefgravel from 3.5'-5. WEATHERED
GLACLAL TILL
5 18 Very dense red-brown fine SAND, litthe Silt, rock fragments
29 5
6
52 16 iz wier Action indicates cobblefgavel from 6°-8.57 GLACIAL TILL
T
7 37
]
9
10 = c= _— " .
53 ID 78 Taop 57 Very denge fine sand, little Silt, rock fragments.
11 100/4" | Bottom 57 Dark gray rock fragmerts 10.E)
wiper Refusal at 10,67
12
13
14
15
16
17
13
19
20
21
22
Lid=pi:3on CUMESIOTILEDS SOALS TOTESIVE SOILS. TAMTLE TTTT TRoTon o]
1} TYPE OF Rliz: Mobile Dnll B8-53; Track Mounted M= 0-4=VERYLOOSE M= 0.2 = \VERYSOFT C = ROCK CORE tracs = 09 - BOFG
) HAMMERHOIET TYPE: Automatic 410 = LICOSE 3-4 = S0FT S = SPUT SPOON ol = LIAL - 0%
10-30 = MECALM 4-E = MEDILM UP = UMCETURBED PISTOMN waafie = 206 - 35%
30-50 = DEMSE B-15 = 5TFF UT = UMDISTURBED THINWALL sl = 35% - 50
ﬁ 03 Oty of NP Bim Stvims? SchoolNiew Schwol[Boring Lo 50 & = VERY :_:NaE 04 = HARD
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APPENDIX C

Liguefaction Analysis Resulis
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mc Hazards by Location

Search Infoermation

Coordinates: 42T 10064017 BETET, -T1 AG5853 17249145
Elevation: 246 #
Times tamp: 2018-05-23T1 5502180562
Hazard Type: Sessmic
Reference NEHRP-2004
Document: b data ©2019 Google Imagery BA19, CHES ! Airbus, DigitalGlohe,
i hnat=lat Commenwealth of Massachusetts EOEA, USDA o Fegortal g enrar
Risk Category: Il
Site Class: Gc
MCER Horizontal Response Spectrum Design Horizontal Response Spectrum
Salg) Salg)
025
015
020
015 010
010
005
005
000 000
00 10 20 30 40 50 60 70 Period(s) 00 10 20 30 40 50 80 7O Period(s)

Basic Parameters

Name Value Description

Se 0234 MCEg ground mofon {penod=0.25)

54 0075 MCEg ground mofon {penod=1.0s)

Sus 0ze Site-modified speciral acosleration valus
St 01z Site-modified spectral acoeleration vaiue
Sns 0187 MNumenc seismic desgn value at 0.25 5A
S 0085 Numenc ssismic design value at 1.0s 8A

~Additional Information

Name Value Description

sDC B Seismic design category

Fa 1.2 Site ampifcation factor at 0 2s
Fe 1.7 Site ampfcation factor at 1.0s
CRg 0.804 Cosflicent of risk (0.2s)
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CR, 0,856 Cosficent of nax {1.08)

PGA 0126 MCEg peak ground acos leration

Foaa 1.2 Site ampéfcation factor at PGA

PGAy 0.151 Site modified peak ground acceleraton

T & Long-period transifion period {=)

SsRT 0.23 Probabifsic nex-targeted ground motion (0.25)

SslUH 0262 Factored uniform-harard spectral acceleration (24 probandity of
excesdance in 50 years)

Ssh 1.5 Factored deterministic acceleration valus (0.25)

S1RT 0.075 Probabifstc nee-targeted ground motion {1.0s)

S1UH 0,083 Factorsd uniform-hazard spectral acceleration (2% probabiity of
excesdance in 50 years)

81D 0.6 Factored deterministic acceleration valus (1.08)

PGAd 06 Factorsd deterministic acceleration valus (PGA)

The resulfs indicafed hare DO NOT reflect any stafe or local amendments fo the values or any delineafion ines made dunng the bulding code
adopfon process Users showld confirm any oudput obfaned from this fool with the local Authonfy Having Junsdicion before proceeding with

dasgign.

Disclaimer
Hazard loads are provided by the U.S. Geological Survey Seismic Design Web Sereces.

‘While fhe informafon presented on thes webaite is bebeved o be correct, ATC and its sponsors and contnbutors assums no responsiolty or
[abili ty for its accuracy. The matenal pressnted in e report showd not be used orrefisd upon for any specific appbcaton without compstent
examination and venfication of its accuracy, suidsbifty and appicabiity by enginsers or other boensed professionals. ATC doss not miend hat the
use of fis information replace the sound judgment of such compstent professionals, having expensnce and knowiedge n the feld of practics, nor
o substiute for the standard of care required of such professionals in interpre tng and applyng the results of fhe report provided by this websits.
Users of the mformation from s website sssume all kaity ansing from such use. Uss of the output of this website doss mot mply approval by
fhe goweming buldng cods bodies responsible for buldng cods approval and mterpretafion for the bulding site described by latitude/longituds
locaton im fhe report.
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ZI\ MILONE & 2000 toe, s
4.8 MACBROOM s it

WL MMINCC0m

LIQUEFACTION ANALYSIS REPORT
Project tithe : Proposed New Schoal
Project subtitle : MMI-4
Input parameters and analysis data

Inv-situs diata type: Standard Penetration Test Depith to wates table: 10.80 ft
Analysis type! Dreterminictic Earthquake magnitude M. 5.08
Analysis method: NCEER 1938 Peak ground acoelration: 0.07 g
Fimes cormaction method: Tdriss & Sead User defined F.5.: 1.00
SPT data graph Shaar stress ratic Facior of safety Satfiemants (in)
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i %\% 1.00+ i 1.0 ) 1.0
it 157
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b 4. N 4.0 v 4.0
E 4.50 4.501] Y 4.50]
= € s S0 500
E E\ 5.50 550 5.50
B 6.00 600 £.007]
.50 .50 £.50
7.00 7.00 7.00
a0t .50 7.5 .50
8,007 H.00] 8.0
8.50 a.50 .50
.00 5.00H 5.00
00 9.507 4.50] 5,50
10.00 10,00 1000+
T T T T T 10.50 10,50 10,50
0 10 M 3 40 A T T T T Tt -

1] s 1 15 3 1] 1 2 2 4 5 0.0a
= Fisld 5PT & NLGO)

M,=T7%, sigma'=1 atm base curve

T
] Liguetartion

)
Vi

0.1 ..-'""FJ .
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M1{b0)s
LEgIT w.4.7.7.5 - Soil Liguefaction Assesment Software 1
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This software i koensed to : Charles Teale

| it Field input data ::
Poink ID Depth Fiedd MNser Linit weight Fines conbent

() (boesfest) (pct) (%)

1 0.10 3.00 120.00 10.00

2 5.00 61.00 125.00 10,00

3 10.00 100,00 130.00 10,00

4 10.80 100.00 150.00 0.00

Depth - Depti from free surface, at which ST was performed ()

Fiedd SFT - ST blowes measured at feid

Urit wedgit - Bulk unit weight of 5ol at te=t depth
Fines content :  Percentage: of finess in soll (%)

| 1t Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Poink ID Cepth Sgma u Sigma’ ] CSR MSF  CSFaomers Kegrma TSR
() (=1 (sf) (=)

1 0.10 0.0l 0.00 001 1.00 005 179 0.03 lopo0 003
2 5.00 031 0.oo 031 0.99 LUE 2 0.03 lopo 003
3 10.00 D.E4 016 048 0.98 006 179 0.03 100 003
4 10.80 070 0.1 052 0.97 00 179 0.03 10d 003
Depth - Depith from free suface, at which SFT was performed (ft)

Sigma : Total overbunden pressure at =5t pont, during earthquake: (&)

u: Water pregure at test point, during sarthguake ()

Sigma' Effertive ouerburden prezre, during earthquakes ()

Gt Morlinesr shear mass factor

fis Oyl Strescs; Raatio

MEF - Magnitude Scaling Facior

CoRagears SR adjusted for M=7.5

Fa Effective cerburden stress factor

e o 5 fuby adjusted

| it Cyclic Resistance Ratio calculation CRR; 5 &

Point I Field FT Cs G - G Musay DeftaN  Musie CRRes

1 3.00 170 090 100 075 100 344 D4 439 006

2 61.00 170 0.80 100 0.B) 1.00 74656 248 77.15 200

3 100.00 128 0.9 100 0.B5 1.00 S7.93 2599 10091 200

4 100.00 122 0.80 100 0BS5S 1.00 9362 Do) 9362 200

= Owerburden cometion factor

Gyt pormertion fackor

G Borehode dismeber comecion facor

[ =i Aod length comection factor

[ =] Liner comection factor

Mo, Comerted N

Detal - iddition to comarterd Mg value due to the presnee of fines

gy © Coreted N._,;,lmluefnr fines

CFRH' £ Cyolic resgdstance ratio for M=T.5

it Settlements calculation for saturabted sands ==

Point ID [ HiS] N1 F& By Settle.
e (in)
1 4.39 1.66 245 0.00 0.00
z 7715 64.29 5.00 0.00 0.00
3 100.91 84.09 5.00 0.00 0.00
4 93.62 78.01 5.00 0.00 0.00

Total settement : 0.00

Nyt Stress normalized and comected SPT blow count
Hy- Japenese: equivalert comected wake

o Calculsted Eactor of safety

[ Post-iquefaction volumentric sain (%)

Cettie. - Calculsted settiement (in)

LigIT wA4.7.7.5 - Soil Liquelaction Assesment Softwane
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Thiss software & eensed to @ Charles Teale

|::wwmﬂum::

Point 1D F Wi L
1 0.00 9.98 0.00
2 0.00 9.24 0.00
3 0.00 8.4E 0.00
4 0.00 835 0.00

Owerall potential I, : 0.0

I, = 000 - No bguefaction

L, betvesen (.00 and 5 - Uiguefaction not probabie
I, bestvees=n & and 15 - Liquesfaction probabie

L = 1% - Liquefaction certain

LigIT w4.7.7.5 - Soil Liquetaction Assesment Software
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%\ MILONE & MACBROOM

September 13, 2019

Mr. Shawn Smith, Director of Plant Operations
Joint Special School Building Committee

38 Riverside Street

Mashua, New Hampshire 03062

RE: Focused Design-Phase Geotechnical Engineering Report
Proposed New School Site
Chermywood Drive
Mashua, Mew Hampshire

Dear Shawn:

Milone & MacBroom, Inc. (MMI) is pleased to submit herewith our Geotechnical Engineering Report for
the above-referenced project. We trust that our findings and recommendations outined in this report will
be responsive to your needs at this time.

We appreciate the opportunity to be of continued service to your office and will be available for contact to
discuss any questions you may have. Please do not hesitate to contact the undersigned should you have
amy questions or if we can be of further assistance.

Very truly yours,

Milone & MacBroom, Inc.

Erich A Adler, EIT Charles E. Teale, PE, L5P, LEP
Project Engineer - Geotechnical Manager of Geotechnical Engineering &
Envircnmental Senvices

b6115-03 city of nashua elm street schoolnew schooh6119-03-02-:1313-geo reportdoo

2 Cote Lane, Suite 1, Bedford, MH 0310 | Tel: 603.6681654 | Fax G03.668.0606 | www. MMINCoom
CT | MA | ME | MH | MY | VT
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1LOINTRODUCTIONM

This report presents the results of a design-phase geotechnical engineering study performed by
Milone & MacBroom [MMI) at the location of the proposed Mew School Site located off
Chermywood Drive, Nashua, New Hampshire. & Locus Plan is enclosed as Figure 1.

This report has been prepared for the City of Nashua — Joint Special School Building Committes,
Included in this report is a summary of subsurface explorations performed, subsurface conditions
observed and the geotechnical implications of these conditions with respect to the initial design
and preliminary construction considerations for the proposed development. Please note that this
report is subject to the limitations contained in Appendix A.

It is important that the Design Team (Owner, Engineers and Architects), and Contractors
read and understand this Report and all attachments (Tables, Figures and Appendices) in its
entirety in order to fully understand MMI's initial geotechnical engineering
recommendations. As the various geotechnical engineering recommendations are
coemingled and inter-dependent, they cannot be taken as stand-alone or out of context.

Additionally, it is important to note that this report and the subsurface conditions outlined
herein pertain only to those innmediate areas where subsurface explorations were
performed and should not be considered to be representative of soil conditions throughout
the rest of the site, or in areas where test borings were not performed.

1.1 Objective of Study

The objective of our services was to explore subsurface conditions within the proposed structure
vicinity, and to develop gectechnical engineering recommendations for the design and
construction of the proposed building. This report is based on the prior May 31, 2019 “Preliminary
Geotechnical Engineering Report”™ prepared for the City of Nashua Joint Special School Building
Committee and the follow-up reguest for additional services based on selection of the new schoeol
footprint area.

1.2 Scope of Services

The scope of services performed by MMI to meet the above stated objectves included the

following:

a. Performance of a site reconnaissance by an MMI gectechnical engineer.

b. Review of published geologic data.

[ Review of the proposed school building and athletic areas, and coordination and

observation of a subsurface exploration program consisting thirkeen test borings,
designated as MMI-101 to MMI-113: at the approvimate locations shown on enclosed
Figure 2, entiled "Subsurface Exploration Location Plan™. The explorations were observed

Fooused Design-Phase Geotechnical Report 1 of 23 fj'e. MILOMNE & MACBEROOM
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and documentad by a gectechnical engineer from our office. Also, preparation of a test
boring exploration summary table which is enclosed as Table 1.

d. Preparation of recommendations for foundation support for the proposed structure;
including allowable bearing pressures, bearing depths and estimated setdements.,

e Soil laboratory gradation tests to further dassify existing soils conditions were performed

per ASTMD1140/D4.22,
f. Frost depth considerations and effects are discussed.
g. Preparation of recommendations for slab support
h. A discussion of groundwater conditions including seasonal variations was prepared

including its impact on construction actvities. The implications of groundwater were
evaluated and recommendations regarding construction-phase dewatering, and
subdrainage systems were developed.

i Preparation of recommendations for soil subgrades, gradation and material specifications
for fill and backfill, compaction reguirements and earthwork considerations.

- Spedific recommendations regarding soil excavation and reuse considerations are given.
k. Recommendations for rock excavation including pre-construction survey and vibration
mionitoring reguirements.

Flexible pavement designs were developed for parking lots and truck traffic areas based
on the test boring data.

m. Seismic considerations regarding foundation design are given based on the 2009
International Building Code and include an assessment of liguefacton potential and
determination of the Site Class per IBC Section 1613,

. Recommended lateral earth pressures (i.e. active, at-rest and passive) against walls below
grade with active and passive soil coefficients are presented along with seil sliding
coefficients for use in wall design.

[+ 8 Construction considerations regarding excavation and earthwork to be considered during
the construction-phase of this project have been provided.

p. Preparation of this geotechnical engineering report summarizing our findings and
recommendations.

Services with respect to preparation of plans and specifications, performance of additional
subsurface explorations, vibrating equipment support considerations, sidewalk support
recommendations, pavermnent design, uplift resisting anchor design, soil laboratory testing,

E o ; I
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miznitoring well installations, attendance at meetings, construction phase quality contral,
environmental services, vibration studies, and any other services not specifically outlined herein
were not included in our current work scope.

1.3 5ite and Project Description

Knowledge of the site is based on our review of the preliminary topographic data shown on
Figure 2, our site reconnaissance and results of the subsurface explorations.

The subject site is currently vacant, comprised of undeveloped woodland. Medallion Court
borders the site to the south and Chermywood Drive is to the east Generally, the site consists of
micderate topographic relief with several low-lying wet areas.

Based on discussion with Mr. Shawn 5mith of the Nashua School District and information
provided by Harriman Associates, including the "Topographic Worksheet™ prepared by
Hayner/Swanson, Inc., MMI understands that the proposed new school design has not yet been
finalized but that the approximate foot print has been selected as shown on the attached Figure
2. Columin, wall and equipment loads have not yet been developed for this geotechnical

engineering report.
20 SUBSURFACE COMDITIOMNS

As part of our current scope of work, MMI coordinated and observed a subsurface exploration
program. Subsurface exploration locations were laid out in the field by MMI utilizing a consurner
grade GPS system. Elevations were obtained by plotiing the locations on the provided
Hayner/Swanson, Inc "Topographic Worksheet” plan provided to MMIL Accordingly, the accuracy
of the exploration locations are based on the survey method described above and should be
considered approximate only to the degree implied by the method use, The as-drilled exploration
lxcations and designations are shown on Figure 2 and are summarized on Table 1.

2.1 Published Geologic Information

MMI referenced publizhed geclogic maps for the site, including the Surficial Geologic Map of
Mew Hampshire and the Bedrock Geologic Map of Mew Hampshire,

211 Surficial Geology

Based on review of the Surficial Geologic Map of New Hampshire produced by USG5 and the New
Hampshire Geologic Society, the following was noted:

* Surficial geology within the site is mapped as unsiratified drift (glacial ll).

Fooused Design-Phase Geotechnical Report 3of 23 .‘j,'e. MILONE & MACEROOM
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2.1.2 Bedrock Geology

Based on review of the Bedrock Geologic Map of New Hampshire produced by USGS and the
Mew Hampshire Geologic Society, the following was noted:

* The site is underlain by bedrock described as the Merrimack Group, Berwick Formation -
Purple biotite-quartz-feldspar granofels or schist and interbeds of calc-silicate granofels
and minor metapelites.

2.2 Test Borings

221 Previous Test Borings

MM previously coordinated and documented the advancement of four test borings for an initial
screening phase geotechnical study. Designated MMI-1 through MMI-4, these borings were
performed by Mew England Boring Contractors, Inc. of Derry, New Hampshire on April 26, 2019,
Logs of these explorations as prepared by MMI are enclosed in Appendix B.

222 Current Test Borings

For the current design phase, thirteen test borings, designated as MMI-101 through MMI-113,
were performed by Mew England Boring Contractors of Derry, New Hampshire between August
21 and August 23, 2019, Logs of these explorations, as prepared by MM, are enclosed in
Appendix B.

The test borings were drilled using standard hollow stem auger boring drilling technigues to
depths of 4.5+ feet to 28+, Standard Penetration Tests (SPTs) were performed in general
accordance with ASTM D 15386 in each test boring, with split spoon samples recovered generally
at five-foot intervals. The SPT consists of driving a 1-3/8 inch LD. split spoon sampler with a 140-
pound hammer falling 30 inches. The blows for each 6 inches of penetration are recorded for a
total of 18 or 24-inches. The sum of the blows required to drive the sampler from & inches to 18
inches penetration is referred to as the Standard Penetration Resistance or N-value which is an
index measure of in-situ soil density or consistency.

The explorations were performed under the observation of a MMI gectechnical engineer. Soil
samples from the test borings were classified in the field by MMLin general accordance with the
Burmister Soil Classification System. A copy of the Burmister Soil Classification system is enclosed
with the MMI boring logs at the end of Appendix B.

3.0 SUBSURFACE CONDITIONS

A relatively thin surficial forest mat layer was encountered in each boring with variable thicknesses
of about 0.2 feet to 0.5 feet overlying a deposit of fine sand subsoil encountered at thicknesses
of about 1.5+ feet to 3.2+ feel. Underlying the fine sand subsoil materials are dense glacial till
deposits to the depth investigated. Hollow stern auger refusal conditions were encountered at the
bottom of each boring between 4.0+ feet and 28% feet. The hollow stem auger refusal conditions

F ign- i f !
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encountered are likely indicative of weathered bedrock/bedrock encounter. Three laboratory
gradation tests were also conducted on selected soil samples cbiained from the exploration
program to further classify the in-situ soils per ASTM D1140/D422; the results of these analyses
are included in Appendix C.

3.1 Forest Mat and Subsaoil

Up to 6 inches of forest mat consisting of leaf litter and organic humus was observed in each
baring. However, it should be noted that forest mat materials may be thicker elsewhere across the
site. Underlying the surficial forest mat materials is a subsoil consisting of loose brown fine sand,
trace to some silt with root fibers encountered in thicknesses of about 1.5 feetto 3.2+ feet. The
existing forest mat and subsoil are not considered suitable for support of spread footing
foundations as unacceptable setflement would be anticipated.

3.2 Glacial Till
Underlying the subsoil are glacial tll deposits consisting of red brown to grey brown fine sand,
little grawel, litde silt. With M-values ranging from 33 to 100+ indicating that these deposits are

considered to be dense to very dense.

3.3 Weathered Bedrock Deposits

Weathered rock represents the in-situ variable decomposition of parent bedrock due to chemical
and climatic effects, Weathered bedrock was encountered in MMI-103, MIMI-105, MMI-106, and
MMI- 109 with thicknesses up to £5.5 feel.

3.4 Refusal Conditions

Refusal conditions likely indicative of weathered bedrock/bedrock encounter were encountered in
each boring. Refusal conditions are defined herein as the inability of the 3-1/4 inch inside
diameter hollow stem augers to advance any further under increasing drill rig (Mobile Drill B-53)
torque and down pressure, Refusal conditions were encountered in each boring at depths of 4.0
feet to 10.8+ feet

It should be noted that rock coring, which was not included in MMI's scope of services, would be
required to confirm refusal conditions, and to definitively determine top of weathered rock and
top of underlying parent bedrock.

3.5 Groundwater

Groundwater was encountered only in MMI-2 at a depth of approximately 3.5+ feet below
ground surface. It should be noted that during the initial visit to the site, areas of ponded surface
water were observed,

Additionally, it should be noted that long term equilibrated groundwater measurements were not
obtained in any of the explorations and that fluctuations in water conditions and groundwater
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levels should be anticipated to occur with variations in precipitation, snowmelt, site development,
and other factors not present during the exploration program, Groundwater levels should be
anticipated to vary and perched water conditions may occur during and after periods of intense
precipitation and snowmelt due to the low permeability glacial till deposits.

The final building finish floor grades have not yet been established. Based on observed field
conditions at the time of the exploration program, groundwater may potentially be encountered
during excavation for the building basement and footings, and for deeper utility or drainage
structure excavations, depending upon final design grades for the site, Depending on
groundwater conditions and climatic conditions at the time of construction, the Contractor should
be prepared to provide for local dewatering using a method that is familiar to him and that is
acceptable to the Engineer.,

4.0IMPUCATIOMNS OF SUBSURFACE COMDITIONS

4.1 Forest Mat and Subsail

The existing forest mat and underlying topsail are not considered surtable for direct or indirect
support of the proposed structure footings of floor slabs, and should therefore be completely
removed from below the respective foundation bearing zones.

4.2 Glacial Till Deposits

Glacial till deposits consisting of coarse to fine sand with varying amounts of gravel and silt, were
encountered in the test borings. The M-values for these deposits ranged from 33 to 100+
comresponding to very dense in-situ density. These glacial till deposits are suitable for direct or
indirect support of spread footings after proof-compaction as recommended herein,

4.3 Weathered Bedrock Deposits

The undisturbed natural weathered bedrock deposits are also considered, based on their in-place
density, to be suitable for direct and indirect support of structural footings, and floor slab support
materials.

4.4 Befusal Conditions

The refusal conditions suggest that bedrock and boulder rermoval will be necessary to achieve
foundation depths for building construction and for the access roadway to the south of the site. It
i= anticipated that a significant amount of boulders will likely be encountered throughout the
excavation depths. Refusal conditions are defined herein as the inability of the hollow stem
augers (2-¥2 inch ID) to advance any further under increasing dnll rig {(Mobile Drill B-533) torgue
and down pressure.

Weathered bedrock is defimned herein as chemically altered bedrock due to long term weathering
that exhibits structural characteristics of the parent bedrock, but which can be penetrated by the
HSA and split spoon sampler. It should be noted that rock coring, which was not included in
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MM s scope of services, would be required to determine refusal conditions and to definitively
determine top of weathered rock and top of underlying parent bedrock.

4.5 Groundwater

Groundwater was encountered only in MMI-2 at a depth of approximately 3.5+ feet below
ground surface. Areas of ponded surface water were previously observed on site during MMI's
initial test boring program. Due to the fines content and density of the in-situ glacial till, the
relatively low permeability of the till will be conducive to slow equilibration of groundwater levels
in the borings and accumulation of perched water during precipitation and snow melt events.,
Accordingly, it should be anticipated that groundwater may be encountered during excavations
generally amywhere on the site.

Additionally, it should be noted that long term equilibrated groundwater measurements were not
obtained in any of the explorations and that fluctuations in water conditions and groundwater
levels should be anticipated to ocour with variations in precipitation, snowmelt, site development,
and other factors not present during the exploration program. Groundwater levels should be
anticipated to vary and perched water conditions may occur during and after periods of intense
precipitation and snowmelt due to the low permeability glacial il deposits.

The new school building footprint and finish floor grades have not vet been established. Based on
observed field conditions at the time of the exploration program, groundwater may potentially be
encountered during excavation for the footings, and for deeper utility or drainage structure
excavations, depending upon final design grades for the site. Depending on groundwater
conditions and climatic conditions at the time of construction, the Contractor should be prepared
to provide for local dewatering using @ method that is familiar to him and that is acceptable to
the Engineer.

Given the potential for temporary perched groundwater conditions, MMI recommends the
installation of building exterior perimeter subdrains, as identified on Figures 2 and 3 and as
discussed in Section 5.6 of this report. The actual layout of the subdrainage system should be
determined by the Engineer based on field conditions at the time of construction in conjunction
with final design grades and building footprint locations. The final design of the subdrainage
system should be performed by the site-civil engineer in coordination with the foundation and
plumbing plans.

5.0 DESIGN COMDITIONS

5.1 Foundation Support

Spread footing foundations may be supported directly on i) suitable in-place glacial till deposits,
il) on compacted choke layer fill material placed over bedrock surfaces, iii} on new compacted
structural fill {C5F) placed directly over suitable in-place glacial till deposits, iv) or on new C5F
placed directly over a compacted choke layer fill material which has been placed over bedrock
surfaces, in accordance with the recommendations outlined herein,
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A minimum 12-inch-thick choke layer is recommended over rock surfaces in order to chink any
exposed fractures and joint sets across rock subgrades prior to placement of foundations or new
C5F. The choke layer material will prevent loss of overlying soil fines from migrating into exposed
bedrock fractures and joint sets,

All existing forest mat, existing fill, woody debris, subsoil and any other deleterious materials (i.e.
roots, stumps, woodchips, organics, etc.) should be completely removed from below all footings,
floor slabs, footing bearing zones, and be replaced with new C5F. The footing bearing zone is
defined herein as the area encompassed within a zone beginning 1 foot horizentally beyond the
bottom edge of the footing and extending oubward and downward at a 1H:1V slope until suitable
natural glacial till deposits or bedrock are encountered.

Footings bearing on i} suitable in-place glacial till deposits, i) on compacted choke layer fill
material placed over bedrock surfaces, iii) on new compacted structural fill {C5F) placed directy
over suitable in-place glacial till deposits, iv) or on new C5F placed directly over a compacted
choke layer fill material which has been placed over bedrock surfaces may be proportioned for a
net allowable soil bearing pressure of 4,000 psf. All replacement and raise-in-grade compacted
structural fill should be compacted to a minimum of 95 percent maximum dry density per ASTM
D 1557.

For frost protection, exterior footings should be founded at least 4 feet below finished exterior
grades, Interior footings below heated areas may be founded a minimum of 24 inches below the
top of floor slab or finished grade.

A slope of 1H:1V should be maintained between the bottom edges of adjacent underground
utility trenches and between adjacent footings. Footings should be stepped, as required, in

transition areas where different footing levels occur.

It is further recommended that the minimum width of isclated spread footings be 36 inches and
that the minirmum width of continuous footings be 24 inches

5.2 Floor Slab-on-Grade

Floor slabs should be supported on a minimum 9-inch thick crushed aggregate base course
(meeting NH-DOT 304.33; Crushed Gravel for Shoulders) placed and compacted to a minimum of
95 percent of maximum dry density per ASTM D 1557, Excavated on site fill materials and glacal
fill deposits should not be reused as floor slab base course material. The floor slab base course
should be placed directly over new compacted structural fill, choke layer material or suitable
undisturbed glacial till deposits in accordance with the recommendations outlined herein.

As with footings, all existing topsoil and any other deleterious materials (i.e. roots, stumps,
woodchips, organic matter, etc) including all existing foundation remnants, underground utilities,
seplic systemns, wells, etc. should be completely removed where located below all floor slabs, and
be replaced with new compacted structural fill where necessany.
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A 15-mil vapor barrier should be placed below the slab to protect against capillary moisture
impact to the concrete and limit the transmission of moisture into the floor slab. The Architect
andfor Structural Engineer should specify the location of the vapor barrier placement relative to
the base course material and take the placement of this vapor barrier into account in the concrete
slab design curing specifications for the project. It is recommended that a heavy-duty vapor
barrier consisting of a single layer of Griffolyn® Type-65G high performance high density
reinforced polyethylene, Stego Wrap (www.stegoindustries.com) or an approved similar product
be used.

A modulus of subgrade reaction, ks of no greater than 125 pounds per cubic inch {pd) should be
used for design of the slab. Mote, however, that the value of kg is for a 1 square foot area. The kg
value should be adjusted for larger areas using the following egquation:

Modulus of Subgrade Reaction (k) = ka (B+1/2BF

Where: k: = Coefficient of vertical subgrade reaction for loaded area
ki = Coefficient of vertical subgrade reaction for 1 x 1 square foot area
B = Width of area loaded, in feet

Please note that limited cracking of slabs-on-grade is normal and should be expected. Cracking
may occur mot only as a result of heaving or compression of the underlying soil, but also as a
result of concrete curing stresses, To reduce the potential for floor slab cracking, it is
recommended that the measures listed below should be followed during construction:

&  The installation of floor slab construction joints as recommended by the American Concrete
Institute (ACT) between the columns and walls and between columns to account for
differential settlements.

& Al backfill in areas supporting slabs should be moisture conditioned and compacted. Backfill
in all utility trenches should be carefully compactad.

&  Exterior slabs should be structurally isolated from the building.

* A minimum &-inches of compacted structural fill should be placed between the bottom of
floor slabs and the top of footings, to serve as a cushion layer.

5.3 Sidewalks

Entrance slabs and sidewalks adjacent to the building should be designed to reduce the effects of
differential frost action between adjacent pavement, doorways and entrances, Although
preparation of recommendations for sidewalk support was not part of our work scope for this
project, it should be noted that sidewalk performance and stability can be jeopardized by
frequent de-icing applications as well as the infillration of surface water, precipitation and snow
melt through joints, where it can then freeze below the concrete resulting in frost heaves.

The existing underlying fill materials and glacial outwash deposits are considered to be
moderately frost susceptible. Accordingly, MMI recommends that a non-frost susceptible
material, such as NHDOT em 304.4 (crushed stone —fine} or similar be provided to a frost
penetration depth of 4 feet below the top of entrance slabs and all sidewalks. This thickness of
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crushed aggregate should extend the full width of the entrance slab and all sidewalks, and
outward at least 4 feet, thereafter transitioning up to the bottom of the adjacent pavement
subbase course materials at a 1H:1V or flatter slope.

Additionally, MMI suggests the following be included as part of the design considerations for
sidewalks:

1} sealing all sidewalk surface joints (e.g, against walls, curbing, etc.) with a 30+ year water-stop
caulk of sufficient durability and elongation without failure;

2y diversion of roof and other runoff away from sidewalks;

3) the placement of plantings through or adjacent to sidewalks should be avoided as they
provide entrance points for surface water infiltration: and

4y steel reinforcement doweling of sidewalks to foundation walls and continuous steel
reinforcement across sidewalk constructon joints to prevent differential movement between

sidewalk sections and door jams.

Excavated existing fill or glacial fill materials are not anticipated to be suitable for reuse as slab or
sidewalk base course material.

5.4 Seismic Considerations

MM has evaluated the site seismic Site Class in accordance with the 2009 International Building
Code (IBC) Secton 1613 and ASCE 7. Based on the existing subsurface soil profile encountered in
the borings, the site meets the general parameters of Site Class C

An evaluation of the liguefaction potential for the existing subsurface soils was performed.
Liquefaction denotes a condition where a soil undergoes continued deformation during the
course of cydic stress (i.e. earthguake induced) applications where the pore-water pressure
becomes equal to the confining pressure (i.e. effective stress approaches zero) and large
deformations occur. Significant factors influencing liguefaction include grain size distribution of
sand, in-situ density, and vibration characteristics (i.e. design earthquake and acceleration
coefficient).

Input parameters include engineering estimates of groundwater depth, percentage of soil fines,
soil unit weights and SPT values along with the design earthquake magnitude and peak
acceleration appropriate for the project area. Based on published information obtained from the
United States Geological Society (USGS), an earthquake magnitude of 5.98 with a return
frequency of 100 yvears and a peak acceleration of 0L0T5g (Site Class C) with a 2% probability of
exceedance in 50 years were selected for the analysis.

Results of the liguefaction analysis indicate that these dense granular soils have a factor of safety
of greater than one and liquefaction is not likely.
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5.5 Walls below Grade

Retaining walls or unbalanced load condition foundation walls should be designed to resist the
combined lateral forces resulting from earth pressures as well as those posed by any surcharge
loading. Backfill materials behind these walls should consist of new compacted strudhural fill
except that a 2-foot thick chimney drain should be placed behind the wall as shown on Figure 4.
Considering the recommended backfill soil, it is recommended that earth pressures be calculated
based upon an equivalent fluid weight of 40 pounds per cubic foot {pcf) for the active condition
(i.e. unbraced top of wall), 60 pcf for the at-rest condition (i.e. braced top of wall), and 225 psf for
passive pressures: with any surcharge loadings applied over the face of the wall at an inbensity
equal to 0.3, 0.5 and 3 times the surcharge loading for the active, at-rest and passive conditions,
respeciively.

Where the calculated earth pressure behind walls is less than 200 pounds per square foot (psf), it
should be increased to 200 psf to account for stresses created by compaction within 3-feet of the
wall. The minimum design factors of safety for sliding and overturning under static loads should
be 1.5 and 2, respectively. Passive pressure at the toe of retaining walls subject to freeze/thaw
conditions should not be included as a resisting force when analyzing for overtuming and sliding.
A coefficient of sliding fricion of 0.35 between mass concrete and existing in-place glacial
deposits or compacted structural fill and may be considered for wall design.

The above-referenced lateral earth leads do not include hydrostatic forces, as they are based on
construction of a subdrainage system behind all walls to collect and discharge any potential
groundwater, perched water or water from sub-slab utilities that could leak or become damaged,
as illustrated on Figure 4.

Equivalent seismic lateral loading against walls may be defined as 0.045Y:H where Y: is the total
weight of the soil acting against the wall and H is the height over which the backfill soil acts.
Considering the existing subsurface conditions, an equivalent fluid weight of 18 pounds per cubic
foot psf, as illustrated on Figure 6, should be considered.

Where modular block retaining walls are proposed, both the internal stability of the wall {usually
designed by the supplier/vendor's Engineer) and the overall global stability (usuwally analyzed by
the Cwiner's Engineer) will need to be performed in order to result in a complete, well-
coordinated and satisfactorily designed wall system.

5.6 ubdrainage Systems

The existing site topegraphy and groundwater depths encountered during the exploration
program indicate that perched groundwater may occur and tend to collect around building
foundations. Accordingly, exterior perimeter footing subdrains, as shown on Figures 2 and 3, are
recommendead to limit accumulation of water and fugitive moisture near the addition(s).
Additionally, subdrains below floor slabs on grade may also be required to prevent concrete slabs
from being impacted by subsurface water. The need for and location of subdrains below floor
slabs should be determined during construction by the Engineer.
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Subdrains should consist of slotted corrugated polyethylene tubing of 4-inch minimum diameter,
meeting the requirermnents of ASTM F 405 or AASHTO M252, surrounded by MHDOT eem #67
Aggregate (¥-inch stone), and be entirely enveloped by non-woven geotextile, as detailed on
Figure 3. The use of geotextile will limit the migration of fines from fills and natural soils into the
coarse aggregate, thus reducing long term clogging. The subdrain inverts should be set a
minimum of 4 feet below adjacent exterior grades to protect against frost penetration. Cleanouts
should be provided at every other S0-degree bend, in order to provide for future flushing of the
system in the event that siltation or other clogging of the piping should ocour,

Subdrains should generally be installed at a minimum 0.5 percent slope and discharge to a
suitable system outlet, The system should be gravity drained, if possible, to storm water catch
basins or other suitable discharge locations, Subdrain inveris into catch basins should be at least
1%% feet higher than catch basin cutlet inverts. If gravity draining of the subdrain system is not
possible, a suitable sized helding tank with integral sump pump, including a backup sump pump,
will be required. A sump invert at a minimum 18 inches below the lowest subdrain pipe invert
elevation should be maintained if a sump is used. No subdrain system should be connected to
roof drain systems.

The final cutlet of all subdrainage systems must be designed by the Project Site-Civil Engineer in
consideration of all City of Mashua, State of New Hampshire and Federal regulations. The final
design site plans should be provided to MMI for our review to determine the actual extent of the
various subdrainage systems particularly after project final design grades and addition(s) footprint
locations have been selected. Additionally, it will be further necessary for the Engineer to
determine actual subdrainage requirements in the field during construction based on his/her
observations.

5.7 Pavement Considerations

Prior to placement of any reguired new raise-in-grade compacted structural fill within proposed
pavement areas, all existing loam fill, woody debris, former foundation remnants, underground
utilities, and all other deleterious materials (i.e. roots, stumps, woodchips, organic matter, etc.) and
any excessively loose or soft surficial in-place fill materials should be removed. All resultant
subgrade surfaces to potentially remain below pavement areas should then be assessed by
procfrolling under the observation of the Engineer prior to placement of any new raise-in-grade
materials and pavemnent support materials.

Evaluation of the necessity for this proofrelling, and interpretation of the results to ascertain
suitability of these subgrade materials for support of new raise-in-grade materials and proposed
pavement support materials should be made by the Engineer during construction. Proofrolling
should be performed with at least 4 passes of a steel drum compactor weighing at least 10 tons,
without the use of vibratory compaction.

After proofrolling operations have been completed to the satisfaction of the Engineer, the upper
12 inches of all subgrade soils to remain in place should be compacted to at least 95% of ASTM D
1557.
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The subgrade soil for support of pavement sections should consist of suitable proofrolled fill
materials, glacial till deposits or compacted structural fill {C5F) placed over suitable subgrade
surfaces, Depending upon final grading plan cuts and fills, and as determined by the Emgineer
during construction, it may also be necessary to place a geotextile stabilization layer over subgrade
surfaces prior to placement of pavement support materials. Although traffic loadings are not
currently developed, based on typical school campus vehicular traffic, MMI has considered the
following ranges of pavement sections:

STANDARD DUTY
PAVEMENT SECTION
BITUMINOUS CONCRETE:

Top Course Thickness 1.5 inches 2.0 inches
Binder Course Thickness 2.0 inches 2.5 inches
SUPPORT MATERIALS:

Base Course Thickness 6 inches 8 inches

(NHDOT 304.4)
Subbase Course Thickness 10 inches 12 inches
(NHDOT 304.3)

The base course and subbase should be compacted to at least 95% of the optimum dry density per
ASTM D 1557, Underlying raise in grade C5F, where required, should be compacted to at least 95%
of the optimum dry density per ASTM D 1557,

6.0 CONSTRUCTION COMNSIDERATIOMNS
6.1 5pread Footings

All spread footing foundations should be supported directly on i) suitable in-place glacial till
deposits, i) on compacted choke layer fill material placed over bedrock surfaces, iii) on new
compacted structural fill {C5F) placed directly over suitable in-place glacial till deposits, iv) or on
new CSF placed directly over a compacted choke layer fill material which has been placed over
bedrock surfaces, in accordance with the recommendations outlined herein.

All existing unsuitable soils should be completely removed from below all footings, and the
footing bearing zones and be replaced with new compacted structural fill. The footing bearing
zone is defined herein as the area encompassed within a zone beginning 1 foot horizontally
beyond the bottom edge of the footing and extending outward and downward at a 1H:1V slope
until suitable natural oubwash deposits are encountered. All replacement structural fill required
below footings should meet the reguirements given in Secion 6.5.1.

The contractor should be required to maintain a dry (dewatered, if necessary) stable-working soil
subgrade bottom during footing construction. Subgrades should slope to sumps as necessary.
Footing subgrades should be constructed essentially level prior to placement of reinforcing steel
and concrete, It is recommended that all footings be excavated and concrete placed the same
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day in order to avoid ponding of any surface water runoff in the excavations. Disturbed, frozen or
lzosened soils should be removed prior to placement of concrete. The footing subgrades should
be free of water for the final observation and during placement of concrete. Ground surface
grades in the vicinity of the excavations should be graded to promote positive drainage away
from the open excavations.

6.2 Floor Slab-on Grade

Floor slabs should be supported on a minimum 9-inch-thick base course of NHDOT 304.33
(Crushed Aggregate for Shoulders) placed and compacted to a minimum of 95 percent of
maximum dry density per ASTM D 1557, Excavated on site materials should not be reused as floor
slab base course material. The floor slab base course should be placed directy on new compacted
structural fill, choke layer material or suitable natural in-place glacial outwash deposits in
accordance with the recommendations outined herein.

The recommended vapor barrier should be placed below the slab to protect against capillary
mizisture impact to the concrete and limit the transmission of moisture into the floor slab. All
vapor barrier joints should be glued or taped in accordance with the manufaciurer's
recommendations. Additionally, the vapor barrier should be similarly affixed to the sides of the
footing, column or basement wall concrete in order to provide for a water/moisture tight barrier.

Pricr to placement of new compacted struchural fill, the in-situ subgrade soils should be assessed
for proofrolling. This will allow the Engineer to evaluate for the presence of any soft or weaving
unszuitable existing subgrade materials. Any such soft or weaving unsuitable existing subgrade
materials should be locally over-excavated and replaced with new compacted structural fill.

As with footings, all existing forest mat, subscil and any other unsuitable materials should be
completely removed from below all floor slabs and be replaced with compacted structural fill
where necessary. Raise-in-grade structural fill required for below the floor slabs should consist of
suitable non-plastic granular material generally meeting the requirements given in Section 6.5.1.

6.3 Subgrade Stabilization

Due to the sensitive nature of the natural glacial till deposits: excessive snowmelt, precipitation,
runoff, perched water, subgrade disturbance or other construction-phase conditions may result in
areas of subgrade instability (i.e. weaving, pumping, etc.). Mo geotextile or crushed gravel
replacement materials should be placed over unstable subgrade surfaces. Should an area of
unstable subgrade be encountered, the area should either

a. Be locally over-excavated as necessary and replaced with a layer woven geotextile
stabilization fabric and crushed gravel; or

b. Be locally over-excavated as necessary and a minimum 4-inch-thick lean concrete
mud mat placed; or

[ Be allowed to dry and be re-procfrolled.

The need for excavation and replacement of unstable subgrade soils should be assessed by the
Engineer.
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6.4 Materials Reuse

It is anticipated that only limited portions, if any, of the excavated existing on-site (non-grganic
containing) glacial tll may potentially be suitable for reuse as new struckural fill, provided that
they meet the gradation requirements of Section &.5.1 and/or are approved by the Engineer. The
Contractor should consider additional efforts that will be required to screen out boulders and

cobbles, and to reduce the moisture content of excessively wet excavated soils prior to placement
and compacton.

Forest mat and subsoil not able to be used in proposed landscape areas should be removed from
the site. All potentially re-usable materials should be segregated and reused only following
approval by the Engineer. All boulders, excessively siltty material, organic and foreign debris
should be removed from all material prior to approval for reuse.

6.5 Materials Placement & Compaction

6.5.1 Compacted Structural Fill

Compacted Structural Fill to be used for raise-in-grade fill, below footings and floor slabs (except
for the floor slab base course material), should have a liquid limit and plastic limit not exceeding
40 and 13, respectively, and meeting the following gradation requiremenis:

STRUCTURAL FILL
STEVE SIZE. PERCENT FINER BY WEIGHT
4 inch 100
MNao. 4 L0-85
Mo. 10 25-Th
Mo. 40 10-50
Mo. 100 8-35
Mo. 200 4-10 frotal)
6.5.2 Crushed Aggregate for Shoulders (WNHDOT 304.33)

Crushed Aggregate to be used the recommended 9-inch-thick slab base course, for chimney
drains behind retaining walls, should be free of ice and snow, roots, stumps, rubbish and other
deleterious materials and consist of crushed aggregate conforming to New Hampshire

Department of Transportation (MHDOT) Itern 304.33 (Crushed Aggregate for Shoulders), and
meeting the following gradation requirements:
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CRUSHED AGGREGATE (NHDOT Itern 304.33)

SIEVE SITE PERCENT FINER BY WEIGHT
1 %: inch 100

Linch 90-100

Mo. 4 30-65
Mo. 200 0-10 (total)

6.5.3

Crushed Stone (3/47)

Crushed stone to be used for utility constructon, subdrainage systems or for use as a stabilization
miaterial over wet and sensitive subgrades should be free of ice and snow, roots, stumps, rubbish
and other deleterious materials and should consist of hard durable sand and gravel conforming
to the NHDOT #67 Stone as follows:

34" CRUSHED STONE (NHDOT #67 Stone)

SIEVE SIZE PERCENT FIMER BY WEIGHT
1inch 100
3/4 inch 90 - 100
3/8 inch 20-55
Mo, 4 0-10
Mo, 8 0-5

6.5.4

Crushed Stone Fine

Crushed stone (fine) to be used as Choke Layer Material and sidewalk subbase material should be
free of ice and snow, roots, stumps, rubbish and other deleterious materials and consist of
crushed aggregate conforming to Mew Hampshire Department of Transportation (NHDOT) Item
304, (Crushed Stone (Fine)), and meeting the following gradation requirements:
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CRUSHED AGGREGATE (NHDOT Hem 304.4)

SIEVE SITE PERCENT FIMER BY WEISHT
2inch 100
1 % imch 85-100
34 inch 45-75
Mo, 4 10-45
Mo. 200 0-5 jrotal)
6.5.5 Material Placement

All compacted structural fill, crushed gravel, and stone material should be placed in logse lifis not
exceading 12 inches in thickness, unless recommended elsewhere herein, and should be
compactad to a minimum of 95% of maximum dry density per ASTM D 1557, Method C, with the
moisture content na less than 3 percent below or 1 percent above the optimum meoisture content
as determined by ASTM D 1557.

Backfill within a zone defined by a 45 degree (1H: 1V) from vertical extending upward and
outward from the bottom edge of frost walls should be placed in maximum 6-inch loose lifts and
compacted wsing manually operated equipment to aveid damaging the frost walls.

6.5.6 Geotextile

Geotextile for use in subdrain construction or subgrade stabilization should consist nonwaoven
geotextile fabric such as Mirafi 140N or similar,

6.5.7 Vapor Barrier
Vapor Barrier material to be placed below the floor slab should consist of 15 mil Griffelyn Type-

650G, Stego Wrap or a similar product, approved by the Engineer meeting the following
reguirements:

VAPOR BARRIER (ASTM E 1745: Class A)

TEST METHOD MIN. AVG. ROLL VALUE
Water Vapor Permeance ASTM E 96 0,037 grains/hr/tfin

Tensile Strength ASTM D 832 240 Ibs

PPT Resistance ASTM D 2582 511bs

Punciure Strength ASTM D 4833 135 lbs

Drop Dart ASTM D 1709 3500 g

Weight ASTM D 3776 76 Ibs/1,000
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6.6 Proofrolling

Pricr to placement of new raise in grade materials over existing subgrade surfaces to be
peotentially left in-place should be assessed by proofrelling. This will allow the Engineer fo
evaluate for the presence of any soft or weaving unsuitable existing subgrade materials. Any such
soft or weaving unsuitable existing subgrade materials assessed by proofrolling should be locally
over-excavated and replaced with new compacted structural fill,

Evaluation of the necessity for this proofrolling, and interpretation of the results to ascertain
suitability of these subgrade matenals for support of new compacted structural fill should be
made by the Engineer during construction. Proofrolling should be performed with at least 4
passes of a steel drum compactor weighing at least 10 tons, without the use of vibratory
compaction.

After proofrolling operations have been completed to the satisfaction of the Engineer, the upper
12 inches of all subgrade soils, including exposed glacial, outwash deposits, to remain in place
should be compacted to at least 95% of ASTM D 1557,

6.7 Freezing Conditions

Dwring freezing conditions, additional care must be exercised during construction to prevent
disturbance of the soil subgrades and to achieve the required degree of fill compacton. The
subgrades and each lift of backfill should be compacted before the water in the subgrade or
backfill can freeze.

Frozen material should not be placed as backfill, nor should backfill or foundations be placed on
frozen soil. K, during construction, the top laver of soil becomes frozen, the frozen soil should be
removed before backfill or foundations are placed on it. When the air temperature is below 32°F,
the contractor should not be allowed to place fill or expose final subgrades unless special
procedures, approved by a qualified Engineer, are used to prevent freezing. If foundations are
built and left exposed during the winter season, precautions should be implemented to prevent
damage due to frost heave.

6.8 Removal of Unsuitable Materials

Allfill, topsoil, forest mat, subseil, building remnants, abandoned utilities and any other
deleterious materials within the proposed foundation bearing zones should be completely
removed and disposed of in a legal manner off-site. However, to the extent practicable, all excess
soil should remain on-site otherwise additional costs will be incurred for off-site disposal. All
potentially reusable materials should be segregated and assessed by the engineer.

All resulting excavations should be backfilled with new structural fill and be compacted to a
minimum of 95% of maximum dry density per ASTM D 15357, All suitable existing glacial material
which becomes loose or disturbed as a result of earthwerk operations should be re-compacted to
a minimum 95% of maximum dry density per ASTM D 1557.
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6.9 Deep Excavations

Deep excavations may be necessary for construction of the proposed attendant underground
utilities. As an alternative to temporary slopes, vertical excavations can be temporarily shored, The
Confractor or the Confractor's specialty subcontractor should be responsible for the design and
adequacy of any temporary shoring in accordance with all applicable regulatory reguirements.
The Cwner and Contrackor should make themselves aware of and become familiar with applicable
local, state and federal safety regulations, including the current Occupational Safety and Health
Administration {(O5HA) Excavation and Trench Safety Standards. Construction site safety generally
is the sole responsibility of the Contractor, who shall also be solely responsible for the means,
methods and sequencing of construction operations.

The Contractor should be aware that slope height, slope inclination, and excavation depths,
including utility trench excavations, should in no case exceed those specified in local, state or
federal safety regulations, e.g., O5HA Health and Safety Standards for Excavations, 29 CFR Part
1926, and all successor regulations. Such regulations are sirictly enforced and, if they are not
followed, the Owner, Contractor, and/or earthwork and utility subcontractors may be liable for
substantial penalties. MMI is providing this information solely as a service to the City of Nashua.
Under no circumstances should the information provided herein be interpreted to mean that MMI
is assuming responsibility for constructon site safety or the Contractor’s activities: such
responsibility is not being implied and should not be inferred.,

7.0 ROCK REMOWVAL

As indicated previously, H5A refusal conditions were encountered in each test boring at varying
depths, Given this condition rock excavation will be required for this project. It should also be
noted that abrupt changes in top of rock elevations will occur over relatively short horizental
distances and should be expected on this site. Actual rock excavation depths can only be
accurately determined during construction once all overburden materials have been removed, K
is desirable to limit the depth of bedrock overblast, since all overblast material must be removed
from below proposed building footprints, footing bearing zones and pavement areas.

7.1 Rock Removal Technigues

Confrolled drilling and blasting must be carefully performed so as not to damage nearby
structures, Other methods of rock excavation such as mechanical chiseling or chemical fracturing
should also be considered, based on required quantities and economic considerations.

Any blasting operations should conform to State of Mew Hampshire and City of Nashua
regulations. Additionally, all blasting should also adhere to the provisions of 29 CFR Ch. VI
Section 1910.109 for explosives and blasting agents.

Mearby properties consist of commercial and residential strucures and underground wutilities, all
of which are potentially suscepiible to blasting induced vibration damage. In order to prevent any
blasting damage, zll blasting should be accomplished in a safe, least disturbing manner to
prevent any damage to the abutting structures, slopes and utilities. Heavy blasting mats should
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be utilized on top of a minimum 3-foot layer of soil to prevent fiy-rock and reduce destructive
airblast overpressures. MMI recommends that maximum airblast overpressure not exceed 128
decibels.

Upon completion of rock excavation within proposed building footprint, all loose and over
blasted materials should be completely removed from below all footing and floor slab areas pricr
to placement of any new fill materials.

7.2 Pre-Blast Survey

Existing structures and underground utiliies are susceptible to damage due to seismic blasting
responses. Accordingly, a pre-blast survey should be conducted at all structures that will be
lzcated within 300 feet of each proposed blast. Prior to blasting, the following pre-blast sunsey
measures should be implemented:

a. Pre-blast survey reguirements should be conducted in accordance with the requirements
of local authorities.

b. Contact all owners likely to be impacted by the rock excavation operations and obtain
legal access to these structures for survey.

¢ Survey methods should entail the obsenvation and documentation (video and still
photography) of the interior and exterior features of each structure being reviewed.
Documentation should also include any interior sensitive equipment and the
manufacturers specified vibration tolerances if available. Landscaped features including
retaining walls, decorative features (sculptures, stonewalls, pools, etc.) should be surveyed
to document their present condition,

d. The condition of existing underground utilities should be verified through the local utility
provider and decumented.

€. Familiarize the property owners as to what will likely occur during the rock excavation
activities on each individual property.

f.  Obtain information from property owners regarding any existing structural defects.

g. Preparation of a written report including the aforementioned surveyed results for each
structure analyzed and distribute to the City of Nashua Fire Marshall's office,

7.3 Blast Design Considerations

Pralimimary blast design operations in conjunction with resulting seismic response monitoring
should be based on the limitation of the maximum peak particle velocity versus frequency graph
included in Appendix D. MMI recommends that an initial scaled distance of 100 be used for
design of the first blast, with appropriate seismic monibtoring, in order to document the seismic
response. Providing that detrimental seismic responses are not obtained with the initial blast, the
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next detonation may be designed using a lesser scaled distance along with appropriate seismic
monitoring. This procedure may be repeated, providing that detrimental seismic responses do not
occur. Scaled distances of less than 50 should not be used at any time, Additionally, scaled
distances of not less than 100 should be used for all blasts within 100 feet of the nearest sbruchure
or underground wutility.

The following maximum recommended charge weight/delay versus distance relationships and
frequency versus amplitude relationships should be followed and not exceeded at any time:

Estimated lﬂa‘lim;}ﬂﬁl’ge Distance (ft)
Less than 4 100
5-16 200
17-25 300
2636 400
37 — 50 (maximum]) 500

Frequency of Ground Vibration Maximum Amplitude of Ground

(Hz) Motion (inches)
Up to 10 0.0305
20 0.0153
30 0.0102
40 0.0076
a0 0.0061
&0 0.0051
70 0.0043
80 0.0038

Lesser charge weights per delay may be required depending upon the seismic response,

Response frequencies for nearby structures are estimated to be in the range of 5 to 20 Hz,
respectively, Additionally, rock excavations creating blast vibration frequencies which approach
the response frequency of these structures should be avoided so that the maximum allowable
peak particle velocities indicated by the L5, Bureau of Mines, and as given in Appendix D, are not
exceeded in order to minimize the resonant effects. This US Bureau of Mines guidance should be
considered as upper limit relationships only; lower response frequencies and velocities may be
Necessary.

Seismograph instrumentation should be set up at the nearest structure to each blast and at any
structures identified during the pre-blast survey that are considered to be parbicularly susceptible
to vibration damage. Peak particle velocity versus frequency, resultant waveform and airblast
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overpressures should be recorded, Monitoring results from each blast should be given to the
blasting contractor as soon as possible so that he can modify his blasting program to conform to
the recommendations given herein.

These guidelines are provided to assist the Blasting Comntractor in the development of his blasting
program. However, it is the ultimate responsibility of the Blasting Contractor to perform all blast
related activities without damage to any structures and underground utilities,

7.4 Blasting Mear Fresh Concrete

The Contractor shall not conduct blasting operations within 20 feet (6 meters) of newly placed
concrete (less than 14 days since placement) without the written approval of the Engineer. For
blasting greater than & meters (20 feet) away from new concrete the following PPV ground
vibration limits apphy:

GROUND VIERATION LIMITS FOR NEW CONCRETE

AGE OF CONCRETE MAXIMUM PPV, in/fs (mmy/s)
Less than 3 days Mo blasting
After 3 days 1.0in/s (25 mimys)
After 5 days 1.8 in/s (46 mmy/s)
After 7 days 2.0 in/s (30 mimys)

8.0 COMSTRUCTION MOMNITORING

It is recommended that MMI be retained to provide construction obsenvation services, including
observation and monitoring of all operations involving soil excavation, removal of unsuitable
materials and overburden soils, assessment of existing in-situ soils as potentially may be

considered to remain in place or be reused, and for inspection of subgrade surfaces/material to
potentially remain below the proposed structures.

The purpose of these observations and testing is to verify that construction is being performed in
accordance with the intent of the recommendations given in this report and to observe any
changes in subsurface conditicns which may warrant modification to the foundation systems
recommended herein.

If MMI is not retained to provide full-time observation of earthwork during the construction-

phase of this project, we cannot be held responsible if unforeseen conditions are not identified
and addressed, or if conditions identified in this report are not addressed as we intended,
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0.0 REVIEW OF FINAL PLANS

It is also recommended that once final site, grading and foundation plans have been developed,
that the plans be reviewed by MMI in order to assess whether any of the recommendations
outlined herein will require revision, or if additional explorations, subdrainage, or other
recommendations are required based on proposed final grades and structural layouts. The
recommendations provided herein shall not be considered valid unless MMI is provided the
opportunity to review the final site, grading, and foundation plans.
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SURVEYS, STUDIES, AND REPORTS (CONT.)—NEW SCHOOL GEOTECHNICAL
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APPENDIX A
Limitations

Focused Design-PhaseGeptechnical Report %\ MILONE & MACBROOM
Proposed New School Site

September 13, 2019

542 / NASHUA MIDDLE SCHOOLS FACILITY ANALYSIS & CONCEPT DESIGN REPORT HARRIMAN



SURVEYS, STUDIES, AND REPORTS (CONT.)—NEW SCHOOL GEOTECHNICAL

ENGINEERING REPORT
SECTION 2: FACILITY ANALYSIS

%\ MILONE & MACBROOM

APFPEMDIX A
UMITATIONS ON WORK FRODUCT
Site Observations

1L The analyses and recommendations submitted in this report are based in part upon the data obtained from
limited subsurface observations. The nature and extent of subsurface variations may not become evident until
construction. If variations then appear evident, it will be necessary to reevaluate the recormmendations of this
report.

2 The generalized soil profile described in the text is intended to convey trends in subsurface conditions. The
boundaries between strata are approximate and idealized and have been developed by interpretations of limited
observations (no engineering subsurface samples were obtained; actual soil and bedrock transitions are probably
maore erratic.

3. Water level readings hawve been made under conditions stated. These data have been reviewed and
interpretations have been made in the text of this report. However, it must be noted that fluctuations in the level
of groundwater may occur due to variations in rainfall, temperature and other factors occurring since the time
observations were made.

4 In the event that any changes in the proposed general project development are planned (e.g. floor slab on grade
elevations, codumn and wall loads, building footprint size and location, etc). the conclusions and
recommendations contained in this report shall not be considered valid unbess the changes are reviewed and
conclusions of this report medified or verified in writing by Milone 8 MacBroom, Inc. (MMI). It is recommended
that this firm be provided the opportunity to review the final design plans and specifications in order to verify
that earthwork and foundation recommendations have been properly interpreted and implemented.

Constryction

5. It is also recommended that this firm be provided the opportunity to perform the recommended construction
phase monitoring services to verify that the intent of our recommendations is being properly implemented in the
fiedd during construction. The recommendations given in this report shall not be considered valid unless we are
given the opportunity to perform in this capacity.

Topographic Data

f. Site topographic data has been obtained from the provided Hayner/Swanson, Inc. “Topographic Waorksheet”
of the site provided in an electronic format on 9/L/2019.

Use of Report

7. This Geatechnical Engineering Report has been prepared for the exclusive use of the City of Nashua relative to
the proposed new school planned to be located off Cherrpwood Drive in Mashua, Mew Hampshire and is
intended to be in accordance with generally accepted soil and foundation engineering practices. No other
warranty, expressed or implied is made.

. This Geotechnical Engineering Report has been prepared for this project by Milone & MacBroom, Inc. This
report is for design purposes only and is not sufficient to prepare an accurate bid. Contractors wishing a copy of
the report may seoure it only with the authorization of the owner and then with the understanding that its scope
is limited to design considerations onky.
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SECTION 2: FACILITY ANALYSIS

Ipmmct.- PROPOSED MEW SCHOOL SITE BORIMG MO MMI-1 SHEET:  1cofl
g!e_ MILONE & II-C'ULH'C'N- Chermywood Drive, Mashua, NH MNew England Boring Contractors
A MACBROOM [0 na: 65119-03 FOREMAN: B. Cross
7 Cione Laree Suite 1 . . - . -
Beadford, Mew Hamparine 03130 CLIENT: loint Special School Building Committes INSPECTOR:  (_ Teale
G0 GEA- 1654
DATE: April 26, 2019 GROUND SURFACE ELEVATION:
— — — — ——— —
ECHIPRAENT: ALNGER CASING SAMPLER COREERL. GROUNDWATER OBSERVATIONS [ AELD TEETING
|'\rr~.= HE 8 - 5 - ELAFSED TIME [HF) E[macmma- TESTING
| GR] 1M - 138 - (CAEING AT [FT) [CTMomITORING WELL TNSTALLED
HAMMIER WT (LE| - - 140 - DEPTH (FT) [[Treo scszenirG
HAMMIER FALL (T} - - 30 - [m WO GROUMDWATER ENCOUNTERED u
p— SAMPLE RECCIVERY BLOAWS SOIL AND ROCE CLASSIFICATRON - DESCRIFTION STRATLIM CHANGE o
(T} HLIMIZER ] PERE" SUSMESTER SYSTEM (SOIL) LIS CORPS OF EMGIMEERS SYSTEM [ROCK] DESCRIPTION PP
51 20 1 B&° Forest Mat FOREST MAT 05
1 3 Loase red brown fine SAND, sorme Silt SUBSOILL
2 15
2 3 Loase brown e SAND, litde Sil SUBSOLL
3
4 Auger refusal at +4° 4
10054 [Very dense, Mo Reoowvery,
52 0 g 0 T
5 Ofzat 5 north,
& Audger refudal ot +4'
Bottom of Exploration at + 4
T
a3
9
10
11
12
13
14
15
16
17
13
19
20
21
22
=g TORENOMLESS SoiE | LOMENVE OIS TAMILE TTIE FROTORTIONE |
1) TYPE OF RIE- Mobile Drill B8-53; Track Mounted M= 04 = VERY LODSE M= 0-2= WERYSOFT C = RiOCK CORE trace = 0% - LG
2} HAMMERHOIST TYPE: Automatic 4100 = LOAISE 2.4 = SOFT 5 = SPLT SPOON M = LOAL - 2P
10- 31 = MEDHLRA 4. B = MEDILIA UP = UNCIETURBED PETOM woriee = BORL - 35%
3050 = DEMSE B-15 = STIFF LT = UNDISTURBED THIMWALL arel = 353 - 50R
FILE 28 City of Marikiia Bin Straet SchoalNiw Schocl[Baring Loy o 53 & = VERY :_:“é; 304 = HARD
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SECTION 2: FACILITY ANALYSIS

IPncuBct.- PROPOSED MEW SCHOOL SITE BORING MO MMI-2 SHEET: 1ofl
Jr*!e_ MILONE & II-C"CATJUN. Chermywood Drive, Mashua, NH MNew England Boring Contractors
4* MACBROOM [.0i no: 5119-03 Foreman: B, Cross
F Gt Lares; Siite 1 & & sy _gs - -
Bifinl M Fampne 03100 | CLIENT: Joint Special School Building Committee INSPECTOR: | Carrier
&l0-660- 1654
DATE: April 26, 2019 GROUND SURFACE ELEVATION:
— — — — ——— p——
EBGLITPRIENT: AUGER CASING SAMPLER COREERL. GROUNDWATER OBSERVATIONS E[I'IEI.Z TEETING
I"TF‘E HSA 5 - ELAFSED TIME (HR] o ':[Lﬁ.BSP.ﬁ.T-.'.Ii- TESTING
Jazrm ] 31 - 138 - CASIMG AT (FT) 5 E[ML'.I\._EPJNE WELL TNETALLED
HAMMIER WT (LE] - - 140 - DEFTH (FT) 35 E[FC: SCREENING
HAMMER FALL [T} - 30 - I:l Fd GROUNDEAATER ENCOUNTERED u
Dyt SAMPLE RECOVERY BLOWAS SO0 AND ROCE CLASSRCATION-DESCRIFTION STRATLM GE A0
[FT NUMZER ] PERE" BURMESTES: SYSTEM (S0IL) LS Q0SS OF ENEMEERS SYSTEM [ROCK) DESCRIPTION PP
] B" Forest Mat FOREST MAT 05
1 2" of very loose red-brown fine SAND, some 5ilt, cnganic SUB-S0IL
1 51 12 1 4" of tan fine Sand, some Silt, trace Gravel.
2 1
3 - rP
wier Action indicates cobblefgravel from 3°-33%. ? GEOW.T. 35
4
GLACIAL TILL
3 L2 E] 10073  [Very dense red-brown fine SAND, little Silt, rock fragments 53
Auger Refusal at 5.3+
E =
T
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
Lleg 2o OO LESS S TOESIVE SOILY, TRMATLE TTIL FRoTonTE ]
1} TYPE OF Rlzc Mokbile Dnll 8-52; Track Mounted M= 0-4="VERYLOOSE M= 0.2 = WERYSOFT C = ROCK CORE traca = 08 - B0
2} HAMMERHOIST TYPE: Automatic 410 = LOOSE 2-4 = SOFT § = SPUT SPOCN mi = 106 - AFE
10-30 = METALR 4-E = MEDILIM WP = USMCETUSEED PISTOM wofm = 206 - 35%
30-50 = DENSE B-15 = STIFF IT = UNDISTURBED THINWALL ared = 35% - 50
FILE 28 Dty off Maribuia B St SchoalfMew Scbool[Boing Lessgod 50 & = VERY DEMSE 304 = HARD
— -
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SECTION 2: FACILITY ANALYSIS

IPn.cuBct.- PROPOSED MEW SCHOOL SITE BORING MO MMI-3 SHEET:  1cofl
LOCATION: f v conTRACTOR: Mew England Boring Contractors
Q!Q_ MILOMNE & I Chermywood Drive, Mashua, NH ¥ Eng g
ik MACBROOM IFII.DJ. wo:  5119-03 FOREMAMN: B. Cross
cuent:  Joint Special School Building Cormmittee mspEcTOR:  C Teale
DATE: April 26, 2019 GROUND SURFACE ELEVATION:
— — — — ———— ——
EQUIPARIENT: AUGER CASING SAMPLER COREERL GROUNIWWATER OBSERVATIONS I:[I'IEI.Z TEETIHNG
I"l’l"? HS 8 - 5 - ELAPSED TIME [HR] E[MPAT-.TR- TESTING
| GR] 314 -— 138 - (CASIMG AT (FT) l:[h’l\.'.l'\._SPJNC. WELL INSTALLED:
HAMMIER 'WT [LB] - - 140 - DEPTH (FT} E[F‘:: SCREENING
HARMMER FALL (M} - -— 30 - [m HO GROUMDWATER ENCOUNTERED u
Dhasth SAMPLE RECOVERY BLOWAS SOOI AND ROCE CLASSIRCATION- DESCRIPTION STRATUM CHANGE A0
0FT} NUMEER: (N PER & BURMESTER SYSTEM (SOIL) LIS CORPS OF ENGIMEERS SYSTEM [ROCK) DESCRPTION PP
51 16 1 4" Forest Mat FOREST MAT 03
1 1 Loage red-brovwn hne SAMD, sorme Silt SUBSOIL
1 Very loose brown fine SAND, little Silt.
2 3
3 35
GLACLAL TILL
4 A T, 4 [
52 24 Very dense grey brown radk fragrments
g 10045" wiper refusal at +4.5 439
Oftiet +8' west, Auger refucal at £2.5°
& Bottom of Exploration at + 4.9
T
3
9
10
11
12
13
14
15
16
17
13
19
20
21
22
L=z TONELIOT e T COTERTVE S TEMATLE THTL TROTORTOE ]
1} TYPE OF RIG- Mobile Drill B-53; Track Mounted Mo 0.4 = VERY LODSE Nae 0.2 = VERYSOFT € = ROCK CORE trace = 0% - BRG
2} HAMMERHOIST TYPE: Automatic 4-10 = LOWISE 2.4 = SOFT & = SPUT SPOON me = L0G - A%
10-30 = MEDILM 4. B = MEDILIM UP = UNCISTURBED PETOM worrree = DORL - 359
30-50 = DEMSE B-15 = STFF UT = UNDISTURBED THINWALL el = 35% - 506
ALE 03 Oty of Mirikiia B Syt SehaafMis Schaoh [Baiing Lo o 5 4 = WERY DIEMEE 30+ = HARD
— -
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SECTION 2: FACILITY ANALYSIS

IFH.ICUBC'I’.‘ PROPOSED MEW SCHOOL SITE BORING MO MMI-4 SHEET: 1lofl
LOCATION: | I conTracTOR: MNew England Boring Contractors
‘3!* MILONE & I Chermywood Drive, Mashua, NH v Eng q
At MACBROOM [0 no 6119-03 FOREMAN: B. Cross
7 it Lares; Suite 1 . . _— . =
Beadford, Mew Hampahine 03130 JCLIEMT: Joint Special School Building Committee INSPECTOR: | Carrier
SOE-5E- 1654
DATE: April 26, 2019 GROUND SURFACE ELEVATION:
— — — — ———— —
EQLIPRIENT: AUGER CASING SAMPLER COREERL. GROUNDWATER DBSERVATIONS I:[I'IEI.: TEETING
|'“rr*.= HS8 - 5 - ELAPSED TIME (HR) ':[I.ABSPAT-.'R- TESTING
JazE o 4144 - 1338 - CAEING AT (FT) E[Mx'.l\._EPJNE WELL INETALLED
HAMMIER W (LE] - -— 140 - TERTH (FT) [[Jrec scszeninG
HAMMIER FALL [T} - - 30 - I:l MO GROUNDWATER ENCOUNTERED u
Dapth SAMPLE RECOVERY BLOWS SO AND ROCE CLASSRCATION-DESCRIPTION STRATUM CHANGE O
FT} HLIMEES ] PERE" SUSMESTER SYSTEM (SOIL) LLS OORPS OF EMGIMEERS SYSTEM [ROCK] DESCRIPTION PP,
o 6" Forest Mat FOREST MAT 05
1 Very loose med-brown fine SAMND, litle Silt, orgamcs SUB-S0IL
1 s1 10 - v “
B
2
3 35
a Auwger Action indicates cobblefgravel from 3.5'-5"¢. WEATHERED
GLACIAL TILL
5 18 Very dense red-brown fine SAND, litthe Silt, rock fragmernts
2a 5
6
52 16 32 wier Action indicates cobblefgravel from 6°-8.57 GLACIAL TILL
37
T
1
9
10 6= i
53 1D 7 Tap 5°: Very dende fine sand, [ittle Silt, rock fragments
11 100/4"  |Bottom 5™ Dark gray rock fragments 10.E)
wiper Refusal at 10672
12
13
14
15
16
17
18
19
20
21
22
Lil=pi:aos O ESIOFILESS SOIE TOFESTVE SCILS, TRMATLE TTTE TROTORTonE ]
1) TYPE OF RIG: Mobile Drill B-53; Track Mounted M= 04 = VERY LOOSE M= -2 = WERYSOFT C = ROCK CORE race = D4 - MK
2} HAMMERHOIST TYFE: Automatc 410 = LOOSE -4 = SOFT 5 = SPUT SPOON me = 106 - AFE
10-31 = MEDILR 4.8 = MEDILIA UF = UMCETURBED PEETORM sofmm = 306 - 35%
3050 = DEMSE 8-15 = ETIFF UT = UMDISTUREED THINWALL ard = 35%- 500
ﬁ 28 Oy oo Maribiig Bin Syt SchaalMew Scbooh[Boing Lessd 50 & = VERY :_:Nés 304 = HARD
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SECTION 2: FACILITY ANALYSIS

}’HUJE’EI: PROPOSED NEW SCHOOL SITE BORING MO MMI-101 SHEET:  1cofl
gle MILONE & }.ﬂc.uncm: Chemywood Drive, Mashua, NH CONTRACTOR: Mew England Boring Contractors
at MACBROOM LHUJ_ Mo 6119-03-02 FOREMAN: W. Hoeckele
CLIENT: Joint Special School Building Commities msrEcToR:  E Adler
ATE: August 21, 2019 GROUND SURFACE ELEVATION: + 164
EASI-H.? smﬁ EDRE-B&L GROUMDWATER OESERYATIONS I_I_-'I.:l O TESTING
5 - ELAPSED TIMIE (HE) D.AB?P.AT-\JQ‘- TESTING
13/8 -- CHEING AT FT) I:[h'n:l‘-.?l'ﬁP‘J\(.'wFl.. IMETALLED
HARPBIES: 'WT [LH) - 140 -- CEFTH (FT1 I:[=I SCREENBG
HARMMES FALL [IN) - ETi) -- il MO GROUNDWATER ENCOUNTERED E
D SAMPLE RECOWERY BLOWES SO0 AMND ROCK OLASSIFICATION - DESCRIFTION STRATUIM CHANGE FID
T HUWBER ] PER £ SURMISTER SYSTEM (SO0 LS CORPS OF ENGIMEESS SYSTEM (ROCK] CIESCRIFTION (PP}
51 7 WOH [ Forest Mat 017
1 17 [Very loose red-brown fine SAND, trace SiE no structure, no
odor, moist
3 1 2
3
4 53 12 17 Very dense tan fine SAND, some (+) Silt, layered, no odor, dry. TILL
11
3 40 Auger refusal at 5.5% offset 5' south, auger refusal at 5 5.5
& Bottom of Exploration at = 5.5
T
]
9
10
11
12
13
14
15
1&
17
18
19
20
21
22
o TOREN eSS Tois COFESTVE SOILT TRRATLETITE o v
1] TYPE OF RlG: MW= -4 = VERY LOOSE We -2 = VERY SOFT C = ROCE OORE race = (FL - 1
2] HABMMERHCHST TYPE fwin 410 = LOOEE 3-4 = SOFT S = TPRLIT SPOOM e = 10 - 2
10-30 = RZDILIAA 4.8 = MAZDILIA UP = USDETURBED PEETON it = 30 - 35%
30-50 = DEMEE 8-15 = STIFF UT = UNDESTURBED THINMMLL and = 35% - 5
s cilisa Elif Streel Schosd Mo Schosfhe]19-03-07 61130300 -0 50« = VERY DEMSE e = HARD
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SECTION 2: FACILITY ANALYSIS

Fncuuzl: PROPOSED NEW SCHOOL SITE BORING MO MMI-102 SHEET:  iofi
Q‘Q MILONE & }.ﬂulmn: Chemywood Drive, Nashua, NH CONTRACTOR: Mew England Boring Contractors
4* MACBROOM Lo vo:  £119-03-02 FOREMAN: W, Hoeckele
CLEENT: Joint Special School Building Committee mspecTor:  E, Adler
ATE: August 21, 2019 GROUND SURFACE ELEVATION: + 162
CAGING SAMPLER | COREBRL. GROUMDWATER DESERVATIONS R
5 - ELAPSED TIMIE (HE) |:[.Aa':mm=:- TESTRNG
13/8 -- CAEING AT [FT) [[mecearormes weLL METALLED
HAMMER WT [LEH) 140 - DEFTH (FT1 E[=:D SCREEWING
HamMER FALL 0 30 -- T®| N GROUNCMAATER ENCOUNTERED E
Chrt SAMPLE RECOWERY BLOWS SO0 AMND ROCE OLASSIFICATECN - DESCRIFTION STEATLIM H - FID
(FTi HUWEBER ma FER & EURMISTER SYSTEM (SO0 LS CORPS OF ENGINEERS SYSTEM (ROCK] DESCRIFTION (PP}
g1 7 WOoH [ Forest Mat By
1 117 [Wery loose brown to Tan fine SAND, Trace (+] Sl no struchure,
no cdor, moist.
3 1 2
3
4 57 & 13 Very dense red-brown coarse to fine SAMND, trace Silt, no TILL
5 4 structure, no odor, moist
100/0°  [Auger refusal at 57 Offset +5" east
&
7 Auger refusal at 6.9° 6.9
Bottom of Exploration at £ 6.9
]
9
10
11
12
13
14
1%
1&
17
18
19
20
21
22
| Ltz i) 210k o ez 0 4 TIRATLETIIE i o
1) TYPE OF Rl M= -4 =VERY LOOSE M= 0-3 = VERY SOFT C = ROCE OTRE trace = - B
2] HAMMERHIOIST TYPE: furto 410 = LOOSE 3.4 = SOFT S = ST SPOOMN e = 15 - 2%
L0-30 = RAZDILIA 4.8 = RIZDILAA UP = IMDETURBED PIETCH Rt = 0 - 35
30-50 = DEMSE B-15 = STIFF UT = LINDESTUREBED THERWALL angd = 35% - 505
oz riliian Elin Street SehoshSiea SchoalE] 19-03-074)8113-03-0 -0 50 & = VERY DEMSE 06 o= HARD
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SECTION 2: FACILITY ANALYSIS

Fncuu:l: PROPOSED NEW SCHOOL SITE BORING MO MMI-103 SHEET:  1ofl
"}'Q MILONE & }.ﬂulmn: Chemywood Drive, Nashua, NH CONTRACTOR: Mew England Boring Contractors
' MACBROOM L“m_m: 6119-03-02 FOREMAN: W, Hoeckele
o LIENT: Joint Special School Building Committee msPecToR:  E Adler
ATE: August 22, 2019 GROUND SURFACE ELEVATION: + 161
CASING SAMPLER | COREBRL. GROUMDWATER DESERVATIONS R
g - ELAPSED TIMIE (HE) D.AB?P‘.AT\JQ’- TESTING
| SF] 214 13/8 -- CHEING AT FT) [[meceaTonmes weLL METALLED
HAMMES 'WT [LE) - 140 -- DEFTH (FT) [Trm scresnmas
HarMER FaLL P - Eli] -- T®| Hi GROUNDWATER ENCOUNTERED E
i SAMPLE RECOWERY BLOWS 200 AND ROCK OLASSIFRCATION - DESCRIFTION STRATLIM CHAMGE FID
(FTi HUWEBER ] PER € BURMISTER SYSTEM (SOIL) U5 CORPS OF ENGINEERS SYSTEM (ROCK) DESCRIPTION (PP
g1 7 1 3~ Forest Mat, undrelain by 7™ tan fine SAND subsoil. 042
1 2 Very loose brown coarse To fine SAND, Trace Silt, no strucure, no
1 odor. moist. 15
3 L]
3
4 <7 11 16 Dense brown medium to fine SAND, little Gravel, trace (+) Silt, TILL
5 14 no structure, angular gravel, no odor, dry.
19
6 30
T
g Auger action indicates probable weathered bedrock at £8.5 8.5
WEATHERED
g BEDROCK
10 Auger refusal at 10.2 10.2
Bottom of Exploration at + 10.2
11
12
13
14
1%
16
17
18
1%
20
21
22
| lilepea TN T ez 500 00 04 TARTLETITE
1) TYPE OF Rl M= 0-4=VERY LOOSE M= 0.3 = VERY SOFT C = ROCE CORE
1 HAMBMERHOHST TYPE Auto 410 = LOOSE 2.4 = SOFT S = SRLT SPOOM
10-30 = RAE LIS 4.8 = MEDILAA UPF = UNDETURBED PETON
30-50 = DEMGE B-15 = STIFF UT = LUNDESTUREED THERAAALL ang = 35% - 505
s riliian Elin Street S¢hoohMiee Schaole]19-03-076113-03-0 -06 50 & = VERY DEMSE I a o= HARD
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SECTION 2: FACILITY ANALYSIS

Fncuuzl: PROPOSED NEW SCHOOL SITE BORING MO MMI-104 SHEET:  iofi
Q‘Q MILONE & }.ﬂulmn: Chemywood Drive, Nashua, NH CONTRACTOR: Mew England Boring Contractors
4* MACBROOM Lo vo:  £119-03-02 FOREMAN: W, Hoeckele
CLEENT: Joint Special School Building Committee mspecTor:  E, Adler
ATE: August 21, 2019 GROUND SURFACE ELEVATION: + 162
CAGING SAMPLER | COREBRL. GROUMDWATER DESERVATIONS R
5 - ELAPSED TIMIE (HE) [Jreeorarcsy Testres
13/8 -- CAEING AT [FT) [[mecearormes weLL METALLED
HAMMER WT [LEH) 140 - DEFTH (FT1 E[=:D SCREEWING
HamMER FALL 0 30 -- T®| N GROUNCMAATER ENCOUNTERED E
D SAMPLE RECOWERY BLOWS SO0 AMND ROCE OLASSIFICATECN - DESCRIFTION STEATLIM H - FID
T HUWEBER ma FER & EURMISTER SYSTEM (SO0 LS CORPS OF ENGINEERS SYSTEM (ROCK] DESCRIFTION (PP}
g1 g 1 4" Forest Mat PEE]
1 E IMedium dense red-brown medium o fine SAND, Trace Silt,
7 no structure, no odor, moist, 0.75
3 E]
3
4 57 13 30 Very Dense brown fine SAND some Gravel, trace Silg no TILL
5 45 structure, no odor, dry.
Lyl
&
7 Auger refusal at 7.4% Offset 5' north, Auger refusal at 7'. 7.4
g Bottom of Exploration at = 7.4
9
10
11
12
13
14
1%
1&
17
18
19
20
21
22
| g e ol 124 a0z o o) 4 TERIPLETITE Frorenmome |
1) TYPE OF Rl M= -4 =VERY LOOSE M= 0-3 = VERY SOFT C = ROCE OTRE trace = - B
2] FAMMERHOHST TYPE Auto 4-10 = LOOEE 3.8 = SOFT S = ZFLT SPOON e = 109 - 206
L0-30 = RAZDILIA 4.8 = RIZDILAA UP = IMDETURBED PIETCH Rt = 0 - 35
30-50 = DEMSE B-15 = STIFF UT = LINDESTUREBED THERWALL angd = 35% - 505
oz riliian Elin Street SehoshSiea SchoalE] 19-03-074)8113-03-0 -0 50 & = VERY DEMSE 06 o= HARD
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SECTION 2: FACILITY ANALYSIS

}’HDJE’EI: PROPOSED MEW SCHOOL SITE BORING MO MMI-1058 SHEET:  1ofl
/ '\ MILONE & }.ﬂulmn: Chemywood Drive, Mashua, NH COMTRACTOR: Mew England Boring Contractors
‘A‘ MACBEROOM an.m: 6119-03-02 FOREMAN: W. Hoeckele
sy e sl o e Joint Special School Building Committee mspecTor:  E, Adler
El3-658- 165
- ATE: August 23, 2019 GROUND SURFACE ELEVATION: + 160
| R AUGER CREING | SAMPLER | COREBRL EROLIFWWATER DESERVATIONS e Teme
| B HESA 5 - ELAPSED TIWAE (HR) [Jrasonatcsy Testres
| Sr] 214 13/8 - CAEING AT FT) [[Inecearormes weLL METALLED
HAMMER 'WT [LE) - 140 - DEFTH (FT) [Trm scresnmas
HammER FaLL 10 - Eli] - TR| M GROUNDWATER ENCOUNTERED E
it SAMPLE RECOWERY BLOAAS 200 AND ROCK OLASSIFICATION - DESORIFTION STRATLIM CHANGE FID
FT) NUMBES 1] FER & BURMIETER SYSTEM (SOIL) LS. CORFS OF ENGINEERS. SYETEM (ROCK) DESCRIPTION [FFM}
51 5 WOH |3 Forest Mat 0.5
1 117 [Very loose red-brown fine SAND, Titde 5K, no strudure, no odor,
mioist.
2 1 2
3
4 57 13 [l Dense grey-brown coarse to fime SAND, litte Gravel, trace Silt, TILL
5 27 well blended in-situ, no odor, dry.
18
6 20
7
]
g 9
. ] Very dense light grey coarse o fine SAND, some Gravel, frace {-] WEATHERED
53 14
10 68 Silt, rock matrix visible, no odor, dry. BEDROCE
75
11
12
13
14 WEATHERED
<4 4 100/5"  [Very dense light grey coarse o fine SAND, some Gravel, frace (-) BEDROCKE
i5 Silt. rock miatrix visible, no odor, dry. 145
Auger refusal at 14.5
16 Bottom of Exploration at £ 14.5
17
18
19
20
21
22
| Liclapez TONEI T eSS T TOTESTUE SOILE TARATLE TITE e
1) TYPE OF RG: M= 0-d4="VERY LOOSE M= 0.2 = VERY SOFT C = RlCE ODRE Irace = %G - bR
2] HAMMERHCHST TYPE Ao 410 = LO0EE 3-4 = SOFT S = SPLIT SPOOM me = 105 - 206
1030 = MIEDTLIS 4-8 = MEDILA UP = UNDASTURBED PESTON woitie = 0%, - 35%
30-50 = DEMEE B-15 = STIFF UT = UNDZSTURBED THISMAALL and = 35% - 50
= wibiia Elm Sireet Schoohboe Schoolie] 19-03-07 )61 13-03-01 00 50 & = WERY DEMSE 30e = HARD
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SECTION 2: FACILITY ANALYSIS

Fncuu:l: PROPOSED MEW SCHOOL SITE BORING N0 MMI-106 SHEET:  1ofl
/ I % MILONE & }.ﬂulmn: Chermywood Drive, Mashua, NH COMTRACTOR: MNew England Boring Contractors
"A‘ MACBROOM anu. Mo 6119-03-02 roREMAN: W, Hoeckele
s e o feumnr:  Joint Special School Building Committee mspecTor:  E, Adler
El3-658-1554
ATE: August 23, 2019 GROUND SURFACE ELEVATION: + 154
| AUIG ER CASING SAMPLER | COREBRL. GROUMDWATER DESERYATIONS N
I‘I’“E HEA B - ELAPSED TIME (4R [Jrescrarcer m=emmes
| ] 214 13/8 - CAEING BT [FT) [CIuecoTommes WeLL METALLED
HAMMER WT [LE) - 140 - DEFTH (FT) I:[=:DEIIFF.=I4IVZ.
HarMER FaLL ) Eli] - Il N GROUNCMATER ENCOUNTERED u
T SAMPLE RECDOVERY BLOWS SO0 AND ROCE OLASSIFICATECN - DESCRIFTION ETRATLM 8 - FID
FT} HUMBES 120] PER & BURMETER SYETEM (SO LS OOEFE OF ENGINEERS SYSTEMW (ROCK]) DIESCRPTION [P}
51 12 WOH 4™ Forest Mat
1 1 4" Red-brown fine SAND, no strudture, no odor, maist
1 Very loose tan fine SAND, trace Silt, no structure, no odor, dry.
2 1
3 Auger action indicates strata change at +3 3
4 57 14 bz} Dense brown-grey coarse to fine SAND, litte Grawvel, trace Silt, TILL
5 20 well blended in-situ, no odor, dry.
-
T
B
g 9
<4 4 10075 [Very dense grey coarse to fine SAND, Tithe {+) Gravel, Trace Silt, WEATHERED
10 rock matrix visible, no odor, dry. BEDROCK
11 Auger refusal at 10.8° 10.8
Bottom of Exploration at = 10,8
12
13
14
1%
16
17
18
19
20
21
22
| L2 TONENC T eSS T TOTETVE SOl TRIATLETITE e
1] TYPE OF Rl M= -4 = VERY LOOSE M= 0.2 = VERY SOFT £ = ROCE OORE trace = [Fé - WP
2] FAMBMBERHCHST TYPE: Auto 410 = LOOSE 3.4 = SOFT 5 = ESFLT SPOON e = L0 - 206K
1030 = MEDILIRA 4.8 = MEDILIL UP = UMDETURBED PETON e = S0 - 359
30-50 = DENSE B-15 = STIFF UT = UNDESTUREED THISMAALL and = 35% - 5
s ribiian Elin Strest Schoolblew SchoonEl 19-03-07 )60 13-03-01 -0 50 & w VERY DEMSE 00w HARD
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SECTION 2: FACILITY ANALYSIS

Fncuu:l: PROPOSED MNEW SCHOOL SITE BORING MO MMI-107 SHEET:  1ofl
'ﬁ'c‘ MILONE & }.ﬂulmn: Chermywood Drive, Mashua, NH COMTRACTOR: Mew England Boring Contractors
4* MACBROOM Lo, wo:  5119-03-02 FOREMAN: W, Hoeckele
| L euenr:  Joint Special School Building Committee mepecTor:  E, Adler
El3-658- 1654
ATE: August 21, 2019 GROUND SURFACE ELEVATION: + 147
IEIZ]LHPHENT: .ﬁ.l.lﬁsz IZASI-M.? smﬁ EDRE-BRL GROUMDAMATER OESERVATIONS I_I_-'I.:I O TESTING
| B HESA 5 - ELAPSED TIME (HE) [Jrssonatcsy Testees
| SR 214 1378 - CAEING AT FT) Dun.‘n?l’ﬂPJv:'ﬂFl.. METALLED
HAMPMER WT [LE) - 140 - DEFTH (FT) E[=:D SCREENING
HammER FaLL 10 - Eli] - T®| M GROUNDWATER ENCOUNTERED E
Chigrt SAMPLE RECOWERY BLOWS SO0 AMD RDCE COLASSIFRCATION - DESCRIFTICN STEATLIM - FD
1 HUWBER ma FER & BURMISTER SYSTEM (SO0 S CORPS OF ENGINEERS SYSTEM (ROCK] DESCRPTION [PFmd}
51 3 t03" |2 Forest Mat 017
1 Very dense grey GRAVEL and medium to fine SARND.
2 TILL
3
4 Auger refusal at 4.5 Offset 5° east, Auger refusal at 4.5 4.5
5 Bottom of Exploration at = 4.5
1
7
8
9
10
11
12
13
14
15
i&
17
18
19
20
21
22
| lilepea TONEN TS T TOTETTVE SOIT TR TITE L Tt
11 T¥PE OF FlG: M= 0-d4="VERY LOOSE M= 0.2 = VERY SOFT C = RlCE ODRE Irace = %G - bR
2] HABMMERSHCHST TYPE furto 410 = LO0EE 3-4 = SOFT S = SRLIT SPOOM me = 105 - 20
1030 w MIEDTLIAS 4.8 = MEIDILM UP = UNDASTURBED PISTON woitie = 0% - 35%
30-50 = DEMEE 8-15 = 5TIFF UT = UNDESTURBED THISMAALL and = 35% - 50
o= i Elin Street Schoolibes Schoolel 19-03-07 )81 13-03-0 03 50 & = VERY DEMSE 0w = HARD
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SECTION 2: FACILITY ANALYSIS

*’HDJE'EI: PROPOSED NEW SCHOOL SITE BORING MO MMI-108 SHEET:  1ofl
5'&' MILONE & }.DCAIDGN Chermywood Drive, Mashua, NH COMTRACTOR: Mew England Boring Contractors
“' MACBROOM Lo no 6119-03-02 POREMAN: W, Hoeckele
JLIENT: Joint Special School Building Commitiee misrecToR:  E, Adler
ATE: August 23, 2019 GROUND SURFACE ELEVATION: + 147
CASING SAMPLER | COREBRL. GROUMDWATER DESERVATIONS [T reeme
5 - ELAPSED TIMEE (HE) D.thmz— TESTING
| SFET] 214 13/8 - (CHEING AT (FT) [[IssceaTomms WeLL NETALLED
HAMBMES WT [LH) - 140 - DEFTH FT) I:[=:DEEFF.=I4I\-Z.
HAMMER FALL ) ETi) - TX| MO GROUNDWATER ENCOUNTERED E
Znd SAMPLE RECOVERY BLOAAS SO0 AND ROCK CLASSIFICATION- DESCRITION STRATUIM CHAR FID
1 HUWBER w0 FER & BURMISTER SYSTEM (SOM) LS. CORPS OF ENGINEERS SYSTEM (RIOCK) CESCRIPTION (PP}
<1 12 2 & Topsoil/Loam Fill 0.50
1 [ Loose brown fine SAND, frace 5ilt, no structure, no odor, dry.
3
2 3 2
3
4 57 16 14 Dense grey-brown coarse to fine SAND, trace Gravel, trace (+)] TILL
5 17 Silt, no structure, no odor, dry.
20
G 30
7
& Auger refusal at 8.7 Offset 5° north, Auger refusal at 7.7 8.7
g Bottorm of Exploration at £ 5.7
10
11
12
13
14
15
1&
17
18
19
20
21
22
| Ltz =) 54 [as=1 00 00 4 Lo on Proroememe ]
1) TYPE OF Rl M= 0-4=VERY LDOSE Ha 0.2 = VERY SOFT C = ROCE CORE race = 0% - 2
2] HAMBMERHIOIST TYPE: Auto 410 = LOOSE 2.4 = SOFT S = SRIT SPOOM e = 10 - 2%
L0-30 = MEDILIMA 4.8 = MEDILIA UP = UNDETURBED PETON e = 206 - 35%
30-50 = DEMSE B-15 = STIFF UT = UNDESTURBED THISMWALL ared = 35% - 5
oz rliia Elim Street SehoofMew SchoslE119-03-075113-03-01 -0 50 & = VERY DEMSE 06 = HARD
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SECTION 2: FACILITY ANALYSIS

}’HUJE'EI: PROPOSED NEW SCHOOL SITE BORING MO MMI-109 SHEET:  1of1
/ |'\ MILONE & }.ﬂulmn: Chemywood Drive, Mashua, NH CONTRACTOR: Mew England Boring Contractors
&t MACBROOM szu. wo:  6119-03-02 FoREMAN: W, Hoeckele
it b S cuent:  Joint Special School Building Committee mspecTor: . Adler
B03-668- 1654
ATE: August 23, 2019 GROUND SURFACE ELEVATION: + 146
| S AUG ER CASING SAMPLER | COREBRL. GROLIMDWATER OESERVEATIONS T JFein T
| B HEA 5 -- ELAPSED TIWEE () [Jrasonatosy TesTees
| SR 214 13/8 -- (CAEING AT (FT) [Jrecearonms weLL meTaLsn
HAMMER 'WT [LE] - 140 - CEFTH (FTI I:[=IEIZFE.=HI‘-£.
HamMER FALL 1) - 30 -- TR] Wi} GROUMDVWATER ENCOUNTERED E
Zmmrd EAMPLE RECOWERY BLOWS SO0 AND ROCK OLASSIFICATION - DESCRIFTION STEATUIM CHARC FID
FT) HUWBES ™ PER BURMISTER SYETEM (SOIL LS CORPS OF ENGINEERS SYSTEM (ROCK] DESCRIFTION (PP}
; - 1 Very loose Loam Fill
) 51 11 1 1
2 Cuttings indicate brown medium to fine SAND, lithe Silt, no
3 3 structure, no odor, moist.
3
4 £7 14 9 Dense grey-brown coarse to fine SAMND, some Gravel, little Silt TILL
5 19 no structure, no odaor, dry.
21
& 23
T
8
9 9
53 10 CE] Very dense grey-brown coarse to fine SAND, Tiide Gravel, trace WEATHERED
10 4 Silt, rock matrix visible, no odor, dry. BEDROCE
TR
11 . .-
Auger refusal at 11.4 114
12 Bottom of Exploration at £ 11.4
13
14
1%
1a
17
18
19
20
21
22
| Ll TONESIO eSS T TONELTVE SOI TRRATLE TITE PROTORTONE |
1) TYPE OF Rl M= 0-4="VERY LDOSE M= 0-3 = WERY SOFT C = RCCE ODRE trace = % - BRE
21 MAMBMERHOHST TYPE Auto 4-10 = LOOEE F.d8 = SOFT S = EFLIT SPOON me = I - 2R
10-30 = RAZDILI 4.8 = MDA UP = UMDETURBED PETOM witie = 209 - 35%
30-50 = DEMNGE B-15 = STIFF UT = UNDESTUREED THEMMWALL andd = 35% - 50K
= riliian Elin Street S<haofbban SchoafE] 19-03-03)6113-03-01 -0 50w = WERY DEMSE e = HARD
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SECTION 2: FACILITY ANALYSIS

PHDJF.'EI: PROPOSED NEW SCHOOL SITE BORING N MMI-110 SHEET:  1ofl
/ '1\ MILONE & }.aca.ltan: Chemywood Drive, Mashua, NH CONTRACTOR: Mew England Boring Contractors
“‘" MACBROOM Lpcino: 6119-03-02 FoReMan: W, Hoeckele
st e | o feumnt:  Joint Special School Building Committee mspecTor:  E, Adler
E03-658- 1654
ATE: August 22, 2019 GROUND SURFACE ELEVATION: + 164
| e AUG ER CALING SAMPLER | COREBRL. GROLIMDWATER OESERVETIONS T JFELD TeaTe
e HESA 5 -- ELAPSED TIWE (%) [Jrascnatosy TesTees
| SrE] 214 13/8 -- CAEING AT (FT) [[necoamarmes weLL eETALLED
HAMMER 'WT [LH) - 140 - DEFTH (FT) I:[=:DEIIFF.=NI‘1(.
HamMER FALL ) 30 -- TR] M} GROUMIMAATER ENCOUNTERED E
Do SAMPLE SECOWERY BLOWWS S04 AND ROCE CLASSIFRCATRON - DESCRIFTION STRATLIMA CHARGE FID
T HUBES ] PER & SURMISTER SYSTEM (SOOI LS. CORPS OF EMGINEESS SYSTEM (ROCK) DESCEPTION g
51 g 3 3 Forest Mat 0.25
1 [ FMedium dense brown to grey-brown medium To fine SAND,
17 litte Grawvel, trace Silt, no structure, no odor, moist 1
2 16
3
4
s 57 18 11 Dense olive-grey coarse to fine SAMND, little Silt, trace Gravel, TILL
& 15 well bonded in-situ, no odor, moist.
16
7 21
3
9
10 53 20 15 Dense olive-grey coarse to fine SAMD, some 5ilt, trace (+) TILL
11 16 Grawvel, well bonded in-situ, no odor, moist
21
12 43
13
14
15 54 12 33 Very dense olive-grey coarse to fine SAND, some Silt, trace TILL
16 68 Grawvel, well bonded in-situ, no odor, moist
1003 [Auger refusal at 16.5° 16.5
17 Bottom of Exploration at = 16.5
18
19
20
21
22
o TORENO eSS Tois TOFESTVE SOILE TRRATLETITE e
11 TYPE OF RlG: Mw -4 = VERY LOOSE M= 0.3 = VERYSOFT C = ROCE CORE trace = (R - B
1 HAMBMERHCHST TYPE Auto 410 = LDOSE 2.4 = SOFT S = SPLT SPOOM mhi = L - 2%
1030 = MAEDTLIA 4.8 = MIEDILIS UPF = UMDETURBED PETON worme = J0G - 355
30-50 = DENSE B-15 = STIFF UT = UNDESTUREED THIMMMALL and = 35% - 5
iz riiia Eln Strest Schaofbben SchoafE] 19-03-03)5013-03-01 -0 50 & = WERY DEMSE 30 b = HARD
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SECTION 2: FACILITY ANALYSIS

}’HDJE’EI: PROPOSED NEW SCHOOL SITE BORING N MMI-111 SHEET:  1ofl
/ hl. MILONE & }.aca.ll:an: Chemywood Drive, Mashua, NH CONTRACTOR: Mew England Boring Contractors
JA" MACBROOM Lm‘.u. o 6119-03-02 roREMAN: W, Hoeckele
st e | o feumnt:  Joint Special School Building Committee mspecTor:  E, Adler
036581654
ATE: August 22, 2019 GROUND SURFACE ELEVATION: + 157
| e AUG ER CALING SAMPLER | COREBRL. GROLIMDWATER OESERVETIONS T JFELD TeaTe
e HESA 5 -- ELAPSED TIWE (%) [Jrascnatosy TesTees
| SrE] 214 13/8 -- CAEING AT (FT) [[necoamarmes weLL eETALLED
HAMMER 'WT [LH) - 140 - DEFTH (FT) I:[=:DEIIFF.=I4I‘1(.
HamMER FALL ) - 30 -- TR] M} GROUMIMAATER ENCOUNTERED E
Dt SAMPLE RECOVERY BLOAWS SO0 AND ROCK QLASSIFICATION-DESCAFTION STRATUM CHasE FID
FT) HUWBES 0 PER & BURMITER SYSTEM (SO0L) LS OOSPS OF ENGINEERS SYSTEM RIOCK) DESCRIFTION [PFM}
51 2 1 2 Forest Mat 017
1 1 Auger cuitfings indicate brown coarse fo fine SAND, frace
2 Gravel, trace Silt 15
2 [
3
4 57 10 10 Very dense brown to grey coarse to fine SAND, litle Gravel, TILL
5 20 trace Silt, no structure, no odor, moist. 5
95 Auger refusal at 5.57 Offsef 57 east, Auger refusal at 5.0
& Bottom of Exploration at £ 5.5
7
]
9
10
11
12
13
14
15
16
17
18
19
20
21
22
o TORENO eSS Tois TOFESTVE SOILE TRRATLETITE e
11 TYPE OF Rl M= 0-4="VERY LDOSE M= 0-3 = WERY SOFT C = RCCE ODRE trace = % - BRE
1 HAMMERHOIST TYPE: Auto 410 = LOSE 2.4 = SOFT S = SRUIT SPOOK e = Ui - X
] Surficial boubders in vicinity. 10130 = AEDTLIA 4.8 = MIEDILIL UP = LMGISTURBED PEETOM o = 0N - 35%
30-50 = DENSE B-15 = STIFF UT = UNDESTUREED THIMMMALL and = 35% - 5
iz riiia Eln Strest Schaofbben SchoafE] 19-03-03)5013-03-01 -0 50 & = WERY DEMSE 30 b = HARD
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SECTION 2: FACILITY ANALYSIS

chuh:l: PROPOSED NEW SCHOOQL SITE BORING MO MMI-112 SHEET:  1ofl
: i 5 CONTRACTOR: Meaw ri o
’;!e MILONE & }.ﬂcﬂ.ltﬂ”. Chermywood Drive, Mashua, MH N oRk: Mew England Boring Contractors
“* MACBROOM Lo vo:  £119-03-07 FOREMAN: W, Hoeckele
st b e o fuEnT:  Joint Special School Building Committee msPEcToR:  E, Adler
Ell3-658-1654
ATE: September 22| 2019 GROUND SURFACE ELEVATION:
IEQLI'IPHEHT: AJ.IGEI-I: IZAS-IMS- [padsas GROUMIDAWATER OESERVATIONS I_l-'l.:LD'ES'IH':
| B HSA 5 -- ELAPSED) TIME (HE) [Jrsonatosy TesTres
| SR ] 214 13/8 -- CHEING AT FT) [Jecearonms weL meTaLzD
HAMMER WT [LEH) - 140 - DEFTH (FT) I:[=:D SCREEWING
HamMER FALL ) - 30 -- TR| N GROUNDMWATER ENCOUNTERED E
Camrd SAMPLE EECOWERY BLOWS SO0 AND ROCE OLASSIFICATION - DESCRITION STRATLM A FD
] NUMBER oo PER E" BURMISTER SYSTERM (SO0 LS COSPS OF ENEIMEERS SYSTEM (ROCK) DESCEIPTION [FFM]
1 4 [ 4" Forest Mat 033
1 g Auger cuttings indicate grey-brown coarse o fine SAND, ite
§ Silt. 1.5
3 15
3
4
5 53 3 43 Very dense grey coarse to fine SAND, some Silt, litde Gravel TILL
G 48 wiell bonded in-situ, no odor, moist,
EE]
7 38
]
9
10 g3 20 17 Dense olive-grey coarse to fine SAND, some Silt, little (-) Gravel, TILL
11 20 well bonded in-situ, no odor, moist,
LE]
12 32
13
14
15 cq 24 17 Very dense olive-grey coarse to fine SAMD, some Silt, itte TILL
16 23 Gravel, well bonded in-situ, no odor, moist
32
17 =1
18
19
20 g5 12 17 Very dense olive-grey coarse to fine SAND, some Silt, litte TILL
1 il Gravel, well bonded in-situ, no odor, moist
EE|
23 25
| Ltz b =) 240k T =)y 00 4 TIRATLETITE ) D o
11 TYPE OF Rl MNow 0.4 = WERY LOOSE Me 0.2 = VERY SOFT C = ROCE COORE rack = 0% . W%
2] HAMMERSHOHST TYPE: Audo 410 = LOGEE J.4& = SOFT & = EZRLIT SROOM e = UiF - 2
%) Large surficial bourlders in vicinity of boring L0300 = Mo LIS 4.8 = MIZDIL UF = UNDETURBED PETON wome = D06 - 355
30.50 = DEMGE 8-15 = STIFF UT = LINDISTURBED THEINWALL and = 35% . 5%
= ribsan Elen Sireet Schoohsoa SchoolE] 19-03-02)8113-03-01 -0 50 & = VERY DEMSE e = HARD
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SECTION 2: FACILITY ANALYSIS

rnmm: PROPOSED NEW SCHOOL SITE BORING MO MMI-112 SHEET:  2of2
cation: Chemywood Drive, Nashua, NH COMTRACTOR: Mew England Boring Contractors
A1\ MILONE &
‘A‘ MACBROOM anu. wo:  (119-03-02 FOREMAN: W. Hoeckele
sy b el o st Joint Special School Building Committee mspecTor:  E, Adler
E3-658- 1658
ATE: September 22, 2019 GROUND SURFACE ELEVATION: + 175
IEI.]LHPHEHT: A.I.IGE: EAEM; smﬁ EGP:E-HL GROUMDWATER OESERYATIONS I_I_-'I.:IID:'FS'IIJ':
| B H5A 5 -- ELAPZED TIMEE (+=) [Jrascmarosy T==mm
| S 214 13/8 - (CAEING AT (FT) [Isecearonmes weL MeTALLED
HAMPMER WT [LH) - 140 - DEFTH (FT) I:[=:DEIIFF.=I4IN-Z.
HammER FaLL 10 - It} - TX] N GROUNKDWATER ENCOUNTERED u
Chgrt SAMPLE RECOVERY BLOWS SO0 AMD ROCE DLASSTFRCATION - DESCORIFTICN TTRATLIM CHANG FID
FT) HUEER mh FER & BURMIETER SYSTEM (SO0L) LS COOSPS OF ENGINEERS SYSTEM (ROCK] DESCEPTION [FFM}
g5 12 33 Very dense olive-grey coarse to nne 5ARNL, some Silt, itde TILL
22 25 Gravel, well bonded in-situ, no odor, moist.
23
24
= <6 18 40 Very dense olive-grey coarse to fine SAND, some Silt, litde TILL
36 cg Gravel, well bonded in-situ, no odor, moist.
73
27 .
Auger refusal at 27.5 27.5
I8 Botbom of Exploration at £ 27.5
29
30
31
32
33
34
EL3
E1S
37
EL
39
40
41
42
43
| Loz CORESIOTILESS Toils CORELTVE SOILT TARATLETITE TROTORTIONE ]
1) T¥PE OF Rl M= - 4=VERY LOOSE HWe -2 = VERY SOFT C = ROCE CORE race = (B - L
2] HABMERSHICHST TYPE: furo 410 = LOOEE 3-4 = SOFT S = SPLIT SPOeO me = L0 - 205
%] Large surficial bourkders in wicnity of baring 10-30 = MAZCHLI 4.8 = MEDIL UF = USDIETURBED PETON pomme = D05 - 35%
30-50 = DEMSE B8-15 = STIFF UT = UNDESTURBED THISMALL and = 35% - 50
o= ol Elff Street Schoofblew Schoshe] 19-03-07 )81 13-03-0 03 50 & = VERY DEMNSE e = HARD
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SECTION 2: FACILITY ANALYSIS

Fncut-:l: PROPOSED MEW SCHOOL SITE BORING N0 MMI-112 SHEET:  1of2
/ '\ MILONE & }.DEA.II:GN: Chermywood Drive, Mashua, MH CONTRACTOR: MNew England Boring Contractors
CA)
“® MACBROOM Lpoino-  £119-03-07 FOREMAN: W, Hoeckele
sy L el n fpumnr:  Joint Special School Building Committee mspecTor:  E, Adler
E3-668-1654
ATE: September 22, 2019 GROUND SURFACE ELEVATION: +173
| s ALIG ER CASING SAMPLER | COREBRL. GROLIMDWATER CESERVATIONS T JFELD TEaTe
l‘l"-=F HSA g - ELAPSED TIMEE (HE) D.utmmz— TESTING
| SFE] 214 13/8 -- (CHEING AT IFT) [[IssceTommes weLL HETALLED
HAMPMES: WT [LE] - 140 -- DEFTH (FTI E[=r SCREEMNING
HamMER FALL ) 30 -- Kl N} GROUMMAATER ENCOUNTERED E
Do SAMPLE SECOOWERY BLOAWS SO0 AND ROCE OLASSIFRCATION - DIESCRIFTION STRATLIMA CHASKGE FID
(FT) HUWBES ] PER & BURMITER SYSTEM (SOIL) LS COSPS OF ENGIMEERS SYSTEM (ROCK) DESCEPTION [FFM}
51 g WOH |6 Forest Mat 0.50
1 1 Loose brown coarse To fine SAND, Titie Gravel, Trace Silt, no
2 structure, no odor, moist
2 : 2
3
4 57 14 15 Very dense olive-grey coarse to fine SAMND, some Silt, trace (+) TILL
5 20 Gravel, well bonded in-situ, no odor, moist
27
i
6 58
T
1
3 53 37 17 Dense olive-grey coarse to fine SAMND, some 5ilt, trace (+) TILL
10 17 Gravel, well bonded in-situ, no odor, moist
21
11 24
12
13
14 g4 24 13 Dense olive-grey coarse to fine SAMD, some 5ilt, trace (+) TILL
15 18 Gravel, well bonded in-situ, no odor, moist
16
1a —
i7
18
13 g5 74 17 Wery dense olive-grey coarse to fine SAND, some Silt, trace (+) TILL
20 25 Gravel, extremely well bonded in-situ, no odor, moist.
E3
71 33
22
| Ll TONEN TS T COTENVE SO TRRATLE TITE e
11 TYPE OF Rl M= 0-4=VERY LDOSE M= 0.2 = VERY SOFT C = RGCE ODRE raoe = 56 - B
2] HABBMERHCHST TYPE: furto 410 = LOOEE I-4 = SOFT S = EPRLIT SO0 me = 1FE - 2%
10-30 = RAEDILILA 4.8 = REDILIAS UP = IMDETURBED PETOM woimE m R - 35
30-50 = DENSE B-15 = STIFF UT = UNDESTUREED THIMMMALL and = 35% - 5
= waliian Elmn Street Schacfybien SchoohE119-03-036013-03-01 -0 50 & = VERY DEMSE 0 b w HARD
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SECTION 2: FACILITY ANALYSIS

},Hm“ﬂ: PROPOSED NEW SCHOOL SITE BORING MO MMI-113 SHEET:  2of2
camon: Chermywood Drive, Mashua, NH CONTRACTOR: MNew England Boring Contractors
’3'*} MILONE & ™ : : g 9
4* MACBROOM Leoiwo: 65119-03-02 POREMAN: W, Hoeckele
g b B euenr:  Joint Special School Building Committes mspecToR:  E, Adler
El3-668-1654
ATE: September 22, 2019 GROUND SURFACE ELEVATHON: + 173
| s AUIG ER CALING SAMPLER | COREBRL. GROLIMDWATER OESERVETIONS T JFELD TEaTe
l‘l"-=F HSA B - ELAPSED TIMAE (%) [Trescnarcer m=smms
| SF] 214 13/8 -- (CAEING AT (FT) [[Inecearommes wWeLL METALLED
HAMMER 'WT [LH) - 140 - DEFTH (FT) I:[=:DEIIFF.=I4I‘1(.
HamMMER FaLL 1) - 30 -- TR] M} GROUMDMAATER ENCOUNTERED E
g SAMPLE RECDOVERY BLOWS SO0 AND ROCE CLASSIFRCATION - DESCRIFTICN STRATLM 5 - FID
1] HUWEBER 1] FER £ SURMETER SYETEM (S0IL) LS. OOGFS OF ENEIMEESS SYSTEM (ROCK) DESCAIFTION (PR}
22
23
24 7 Very dense olive-brown coarse to fine SAND, some (+) Silt, lite TILL
56 24
a5 40 (-} Gravel, extremely well bonded in-siftu, no odor, moist.
41
26 42
27
28 Auger refusal at 28 28
Bottom of Exploration at £ 28°
23
30
31
32
33
34
EL
36
37
EL]
39
40
41
42
43
o TN ESS T TOTEVE SO TRRATLETITE e
11 TYPE OF Rl M 0-4=VERY LODEE M= -2 = VERY SOFT C = ROCE OORE Trace = 0% - B
1 HAMMERHCIST TYPE: Auto 410 = LOOSE 2.4 = SOFT 5 = SRUT SPOON e = Ui - M
] Large surficial bourlders in vicinity of baring 10-30 = WAEDILILA 4.8 = MEDLIL UP = LNDISTURBED PEETOM it = JOAL - 35%
30-50 = DENSE B-15 = STIFF UT = UNDESTUREED THIMMMALL and = 35% - 5
s riliian Elin Streel Schaolbbee SchoofE] 19-03-03)6113-03-01 -0 50w = VERY DEMSE S0 h w HARD
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SECTION 2: FACILITY ANALYSIS

Fncuuzl: PROPOSED NEW SCHOOL SITE BORIMNG M. MMI-1 SHEET:  iofi
ﬁ'e MILONE & }.ﬂulwn: Chemywood Drive, Nashua, NH CONTRACTOR: Mew England Boring Contractors
@' MACBROOM LHUJ.MJ: 6119-03 FOREMAN: B. Cross
st b e o feuenT:  Joint Special School Building Committee mspEcTorR:  C, Teale
E03-658- 16
ATE: April 26, 2019 GROUND SURFACE ELEVATION: + 153
| L BUGER CAGING SAMPLER | COREBRL. GROUMDWATER DESERVATIONS R
I‘I"-=F =T h g - ELAPSED TIME (HE) [Jresonarcsy Testrees
| SFE 3114 - 13/8 -- CHEING AT FT) [[uecearormes weLL METALLED
HAMMER WT (L8] - N 140 -- DEFTH IFT) TP scresnmes
HamME FALL () - Eli] -- T®| N GROUNDWATER ENCOUNTERED: E
— SAMPLE RECOVERY BLOWS SO0 ANDH ROCK CLASSIFICATION- DESCRIFTION P s
IFT) NUWBER ] PER & EURMISTER SYSTEM (SO0 LS CORPS OF ENGINEERS SYSTEM (ROCK] DESCRIPTION (PP}
g1 20 1 6" Forest Mat FOREST MAT 0.5
1 3 Loose red brown fime SAND, some Silt SUBSOIL
2 15
3 3 Loose brown fine SAND, lide Silt SUBSOIL
3
4 Auger refusal at +4° 4
100/4 [Very dense, Mo Recovery.
52 0 ! ;
s Ciffset 5' north,
6 Auger refusal at £4'
Bottom of Exploration at + 4
7
g
9
10
11
12
13
14
15
16
17
k4
19
20
21
22
| pga ae) 2 N [as]= o o040 R4 TETAPLETIrE LT T
1] TYPE OF Rl Mobike Drill B-53; Track Mounted M= -4 = VERY LOOSE e 0.2 = VERY SOFT C = ROCE CORE tace = (R - B
1 MAMMER/HOIST TYPE: Automatic 410 = LOOEE 2.4 = SOFT £ = SRLIT SPOON Mhe = LR - 206
10-30 = MEDILIM 4.8 = MECILIM UP = UNDISTURBED PISTON wormi = P00, - 35
3050 = DENSE B-15 = STIFF LT = UINCESTURBED THENWWALL and = 35% - 506
iz riliian Elen Street S¢hosh e SchaelE119-03-076113-03-0 -06 53 & = WERY DEMSE I d = HARD
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SECTION 2: FACILITY ANALYSIS

PROPOSED NEW SCHOOL SITE BORING MO MMI-2 SHEET:  1ofl
Chemywood Drive, Nashua, NH CONTRACTOR: Mew England Boring Contractors
£119-03 FOREMAN: B. Cross
Joint Special School Building Commitiee msPECTOR: ). Carrier
April 25. 2019 GROUND SURFACE ELEVATION: + 166
Isqn.nmwr: RUGER CARING SAMPLER COREBRL. GROUMDWATER QESERVATIONS |_|mEin TesTn
| B HSA - 5 -- ELAPSED TIMEE {HR) ] [Jsecnatosy TesTees
EED g 3114 - 13/8 - (CAEING AT (FT) H [Iuecearommes WeLL METALLED
HAMMES WT [LH) . 140 -- DEFTH FT) ElL |:[=:|:su:m=.=|4|vc.
HAMMES: FALL B4 - - 30 -- T NO GROUNDWATER ENCOUNTERED E
- SAMPLE RECOVERY BLOWS SO AND ROCK COLASSIFRCATION - DESCRIFTION P )
T} HUWBER L] PER & BURMISTER SYSTEM (SOTL) LS. CORPS OF ENGINEERS SYSTEM (ROCK) DESCRIFTION [PFM}
0 6" Forest Mat FOREST MAT 05
1 g1 12 1 2" of very loose red-brown fine SAND, some 5ikt, organics SUB-50IL
1 4" of tan fine 5and, some Silt, trace Gravel.
1
2
3 3
Auger Action indicates cobble/gravel from 3°-5.3'E W GWT. 35
4 GLACIAL TILL
5 52 3 100/3°  |Very dense red-brown fine SAND, Iittle Silt. rock fragments. 53
& Auger Refusal at 5.3t
7
8
9
10
11
12
13
14
15
16
i7
18
19
20
21
22
| g3 CONEN TS T CUTIETTVE SOILT TARATLE TITE e
1) TYPE OF Rl Mobile Drill B-53; Track Mounted Wm0 4= VERY LOOZE Mw 03 = VERY SOFT C = ROCE CORE Trace = (96 - B0
2 HAMMER/HOIST TYPE: Automatic 410 = LOGEE 24 = SOFT £ = SRUT SPOOH e = L0 - 2
1030 = WEEDHLIM 4.8 = WEEDHLIM UP = UNDISTURBED FISTON o = 208, - 353
30.50 = DENSE B-15 = STIFF LT = LINDESTURBED THINMWALL and = 35% - 50%
s ribsia Elfn Street SehoohMew SchoohE119-03-076113-03-00 00 50+ = VERY DEMSE 304 = HAGD
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SECTION 2: FACILITY ANALYSIS

Fncuu:l: PROPOSED MEW SCHOOL SITE BORING N0 MMI-3 SHEET:  1ofl
{,‘I'e‘ MILONE & }.ﬂulmn: Chermywood Drive, Mashua, NH COMTRACTOR: MNew England Boring Contractors
4* MACBROOM Luoine: 6119-03 poREMAN: B, Cross
e LIENT: Joint Special School Building Commitiee mspEcTOR:  C, Teale
ATE: April 26, 2019 GROUND SURFACE ELEVATION: + 158
CASING SAMPLER | COREBRL. GROUMDWATER DESERYATIONS N
3 -- ELAPSED TIME (25 [Juasoramcsy Tesmes
ERI 1378 -- CAEING AT FT) [(Jmscearomms weLL BaTALED
HanMEs W [LE) - 140 -- DEFTH IFT) [Trm scresums
HarMER FaLL ) Eli] - Il N GROUNCMATER ENCOUNTERED u
p— SAMPLE PrEr— BLOWS SO0 AND ROCK CLASSIFICATION - DESCRFTION P —
T NUWBER L] PER € BURMIETER SYSTEM (SO0 LS CORPS OF ENGIMEESS SYSTEM (RldK) DESCEIPTION [FFM]
51 16 1 4" Forest Mat FOREST MAT 03
1 1 Loose red-brown fine SAMND, some Silt. SUBSOIL
1 Very loose brown fine SAND, little Sike
3
2
3 15
Pl GLACIAL TILL
57 24 Very dense grey brown rock fragments
g 100/5"  |Awger refusal at +4.5 45
Ciffset +8' west, Auger refusal at £2.5°
& Bottom of BEcploration at + 4.9°
7
B
9
10
11
12
13
14
15
16
17
18
19
20
21
22
| L2 TONENC T eSS T TOTETVE SOl TRIATLETITE e
1) TYPE OF Rz Mcbile Drill B-53; Track Mounted Mow -4 = VERY LOOSE Ma 0.3 = VERY SOFT C = ROCE CORE irace = (R - B
) HAMMERHICIST TYPE: Automatic 410 = LOOEE 2.4 = SOFT 5 = SRUIT SPOCHN e = LI - 26
1030 = MEDHLIM A8 = MEDILM UP = UNDISTURBED PETON i 309 - 35
30-50 = DEMSE 8-15 = STIFF LT = LINDESTUREED THENAWALL and = 35% - 50
s ribiian Elin Strest Schoolblew SchoonEl 19-03-07 )60 13-03-01 -0 50 & w VERY DEMSE 00w HARD
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SECTION 2: FACILITY ANALYSIS

TEST BORING LOG

Fncuu:l: PROPOSED NEW SCHOOL SITE BORING MO MMI-4 SHEET:  iofi
Q!e MILONE & }.ﬂulmn: Chemywood Drive, Nashua, NH CONTRACTOR: Mew England Boring Contractors
“* MACBROOM LHI:U. Mo:  6119-03 FOREMAN: B. Cross
et o b S uent:  Joint Special School Building Committee mspecTor: ), Carrier
CEETRE
ATE: April 26, 2019 GROUND SURFACE ELEVATION: + 156
| e RUGER CRENG | SAMPLER | COREBAL. EROUNDWATER DESERVATIONS R
In e HSA - g -- ELAPSED TIME (HE) [Jreeorarcsy Testres
| Sr] 414 - 13/8 -- CHEING AT FT) [[mecearormes weLL METALLED
HanmMER T LB -- - 140 - DEFTH (FT) [T scresumes
HAMMES: FALL 1) -- - 30 -- TR NO GROUNDWATER ENCOUNTERED E
gt SAMPLE RECOVERY BLOWS SO0 AND ROCK CLASSIFICATRON-DESCRFTION P -
FTI NUWBER ma FER & EURMISTER SYETEM (SO0 LS COSRS OF ENGINEERS SYSTEM (ROCK) DESCAPTION [PPM}
[1 6" Forest Mat FOREST MAT 0.5
1 51 10 % Very loose red-brown fine SAMD, little Silt, organics. SUB-S0IL
3 [
3 as|
s Buger Action indicates cobblefgravel from 35 -51 WEATHERED |
GLACIAL TILL
s 18 Very dense red-brown fine SAND, little Silt. rock fragments.
s| s2 16 = .
32 Auger Action indicates cobble/gravel from 6'-8.5' GLACIAL TILL
37
7
8
9
10 53 10 78 Top 5™ Very dense fine sand, litde Silt, rock fragments
11 10074 |Botom 5 Dark gray rodk fragments 108
Auger Refusal at 10.8%
12
13
14
15
16
17
18
19
20
21
22
| Ltz i) 210k o ez 0 4 TIRATLETIIE i o
1] TYPE OF Rl Mobilke Drill B-53; Track Mounted M= -4 = VERY LOOSE Nae 0.2 = WERY SOFT C = RIOCE CORE trace = (R - BFE
1 HAMMERHOHST TYPE: Automatic 410 = LOOSE 2.4 = SOFT S = SRUITSPOCH e = 1 - XA
10-30 = MEDILIY 4.8 = MEDIL WP = UNDISTURBED PETON wome = 0% - 353
3050 = DEMEE 8-15 = STIFF T = LINDESTURBED THENMAALL and = 355 - 50
oz riliian Elin Street SehoshSiea SchoalE] 19-03-074)8113-03-0 -0 50 & = VERY DEMSE 06 o= HARD
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SURVEYS, STUDIES, AND REPORTS (CONT.)—NEW SCHOOL GEOTECHNICAL

ENGINEERING REPORT
SECTION 2: FACILITY ANALYSIS

A1y MILONE &
""h' MACBRODOM

o 53 o -0 Do ) ot | W] 7 | ) 10 9 E TILER TR OF DESe e o e |
SMALLEST DWERALL
PONCDAL | DESCRISTIVE | DIAMETER OF — PLASTICITY DESCRIDTION OF 501 PEDCEMTAGE OF SAMDLE BY
COMPONENT | GAGTICLE SI7E | ROLLED THREAD = : AND PLASTICITY COMDONENTS WEIGHT
[ DEX
p— oo TR
Fing Mo 4 o T PRICIPA] COMEONENT
Coarsa Mo Dt Mo 4 GRRVEL SANDL 5LT 5or mom
SAND hadm W, &0t o, 10 CLAY, gl
Fing Mo 200 B0 Mo, 40
BN COMPCMENTS
Hon Pt
ST D Mo 200
g e 0 ano Eins0
fine to coarsa
. saghn SAND, and GRAVEL
C ¢ St e Paming Mo 200 =
oy ™ 1tas e
Low mima A0 3s
ST and CLAY 1| B Fo 200
= =g e Staid soma Graval some St
- o4l
CLAY and SILT 6 Deesirg N 200 Ml
Wta 20 Itk Wia 2o
Mtk Granval [ SIE
High =13
Sty Gl ¥az Fersing Ne. 200
byl ™ 208040
traca Itoin
N . viry High trace Gravel race SR
CLAY 154 o Mo 200
' g e &0 ard rastar s
PEAT Partiaity decornposad Nbrous organic mather without Ikng Abars
. DEFINITION OF TEOMS IDENTIFYING THE GRADATION OF THE GRANULAR COMBONENT 0. DENSITY O COMSISTERCY
GOSN AT S E
GRADATICN DESKEMATIONS FOR IDENTFICATION DEFRING PROPOETIONS
Slﬂr:ﬂ.'d pi'li-'.'ﬂ“' Fesktance Paiatha Eﬂl':rll:f
. i valus) blowsToat
NG to coarsa allfractions greatar than 10 parcent
0.4 Vary locea
madiuem o onarsa gss tham 10 percant fing 4-1D Lo
10.30 Madiem dansa
fing to medium s than 10 percant ooarse: 30-51 Dweres
504 Very danse:
meciLm k= than 10 parcant coarss and fina _ -
PLASTICSOLE
e == Hhan umﬂﬂm'ﬂ and madiem Standard Panetration Resktance P
4 vals) Esowe/ ot ancy
o2 Warg st
2.4 saft
4.E Modum
8- shif
15-30 ary
n. Hard
[ E. GLOSSARY OF WISCELLANEDUE TERRE
o} HEARER THE LIFFER LIMIT OF THE PROPOETION OR OVERALL PLASTICTY |CEGAMIC MATIER (EX0] UDNKG FEATT
() NEARE R THE LOWER LIMIT OF THE FROPCOHRTION R OVERM L PLASTICITY JOESOIL - SURFICIAL SONLE THAT SUPFORT PLANT LIFE ARD W ICH DOR AN DORSIEE RAGLE

MIDERE RARIE OF THE PROPORTION OR DVERALL PLASTRITY
ROAIKIG D PIECE S OR ROCK SR TWEEN 1 70 6 INCHES

ROUMDED FRCES OF ROCK LARGER THAK & IRCHES
ARCLILAR FIECE S OF ROCK WEICH HAVE SEFARRTED
FROM PARENT ROCE AND ARE PRESENT 4 A SOL MATFIE

JDUARTZ - A AR SILKIA RN FAL OF TEM FOURID I SORE SLADAL LAYERS
|EQHITE - CRMENTED DEPOSTS OF IROK CODE WITHIN A SOL LATER
JCEMEMTED SAND - VARIIUES 52512 AN CRAINS CEMENTED Y CALCRIM
CARSCONATE DR CTHE R RINERALS WITHIN THE SOL DEPCST

[MAEVED DEPDISITE - ALTE RNATIMG LIGHT AMD EWARSE LAYE RS OF COHEST
CLAYS AN SILTS DRFOSITED A% CLATIAL LAKE SETHMENTATION
JEIERIRE D CLAYS - COHESIVE SOLSAMD EXHIETING & SN 5TRUCTLSE,
CEKERALLYELEIHTLY PO HKIHLY DVE R CORSOUDATED

AT OF DECANIC WATTER
CECORENIET) WECE TATION - PRRTIALLY [ COMPCISE I CRCIARIE MATTE R WHICH RETAING
TS CHECIANAL CHARNCT

| PR TUIRE OO0 S WITTER L O F LR [ CARERORN DORNTENT SENERALLY EXHINTING
OETRCT TEXTLRE OF WOy
SR - COARPLETELY DEDOMPONE [ DRCANKMATTER

[EILL, - AN KSADE DR POSIT DONTAMIMG 500, ROCK O FORSIGH MATTER

|PHOGARLE FILL - SO00S W DORTAIK MO VISUALLY DETECTANLE FORE RGN WATTER OUT
WHICH ARE SLEFRET WITH RESPECT T ORICIN

ILEMSES - LAYERLESS THAN U7 INEW LAYEES - Wo T 0 IR THICK LATER

IPOCKET - CVESDCHR TIRIUCHLES LAY E RS LESS THAN T2 INCHES

O TN M5 LAYE FS GREATER THAM 17 INCHES
T8 [RARTH T IRBCATE SUNSTARNTIAL DIFFERENCE I ODLOH
AL T MOET. DR ORY FPEH VSUAL TS HVATION
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SURVEYS, STUDIES, AND REPORTS (CONT.)—NEW SCHOOL GEOTECHNICAL
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SECTION 2: FACILITY ANALYSIS

APPENDIX C
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SURVEYS, STUDIES, AND REPORTS (CONT.)—NEW SCHOOL GEOTECHNICAL

ENGINEERING REPORT
SECTION 2: FACILITY ANALYSIS

7'\ MILONE &
#.% MACBROOM
LABORATORY GRADATION REPORT
PROJECT: Proposed New School Site CLIENT: Joint Special School Building Committes
LOCATION: Cherrywood Drive, Nashua, NH CONTRACTOR: n/a
PROJECT NO.: 6119-03-02 SOURCE: Onsite MMI-101; 52
SAMPLE NO.: MMI-101; 52 TEST METHOD:  ASTM D422/D1140 DATE RETRIEVED: 8/21/2019
TEST DATE: 9/12/2019 TESTED BY: EAA CHECKED BY: CET
SAMPLE DESCRIPTION: Tan fine Sand, some Silt.
PROPOSED SAMPLE USE: Onsite
SIEVE SIZE SIEVE OPENINGS WEIGHT RETAINED w;m;m PERCENT FINER OF
inches millimeters (grams) (arams) TOTAL
[ 6.000 1524 0.0 0.0 100.0
3" 3.000 76.20 0.0 0.0 100.0
2" 2,000 50.80 0.0 0.0 100.0
R 1-1/2° 1500 38.10 0.0 0.0 100.0
1 1.000 2540 0.0 0.0 100.0
34" 0.750 19.00 0.0 0.0 100.0
vz 0.500 12.70 0.0 0.0 100.0
3/8" 0.375 9,50 0.0 0.0 100.0
#4 0.187 475 0.2 0.2 99.9
#3 0.093 2.36 0.3 0.5 99.8
#10 0.079 200 10 15 99.4
=D #16 0.046 118 0.9 24 99.1
#40 0.017 043 2.7 5.1 98.0
#50 0.012 0.30 5.5 10.6 95.8
#100 0.006 015 749 80.0 68.6
#200 0.003 0.07 1132 1932 241
Silt or Clay Pan 0.000 0.00 134 206.6 188
Total weight of sample 254.5

2 Cote Lane, Suite 1, Bedford, NH 03110 | Tel: 603.668.1654 | Fax: 603.668.0608 www.MMInc.com

CT | MA | ME | NH | NY | VT
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SECTION 2: FACILITY ANALYSIS

71\ MILONE &
#,¥ MACBROOM

LABORATORY GRADATION REPORT

PROJECT: Proposed Mew School Site CLIENT: Joint Special S5chool Building Committee
LOCATION: Cherrywood Drive, Nashua, NH CONTRACTOR: nfa
PROJECT MO 6115-03-02 SOURCE: Onzite MMI-101; 52
SAMPLE NO.: MMI-101; 52 TEST METHOD: ASTM D 422 /D 1140 DATE RETRIEVED: Br21/2019
DATE TESTED: 9/12/201% TESTED BY: EAA CHECKED BY: CET
SAMFPLE DESCRIFTION: Tan fine Sand, some Silt
PROPOSED SAMPLE USE: Onisite
GHAVEL SAND e
COBBLES s
COAF ™I COAP A LT THL e
8
b b = 5o B
,v-e3d 3 2egeyee §OE
100 . N =
&0

Peroe it Passing by Weight
- B
—_—

. \

20

1DII.I[II:'EII” S 1[!CIDII S 1'1']&”I o DIII o I:I.1':II{E o 'J[E1I:I s 0001

@rain Size in Millimeters

2 Cote Lane, Suite 1, Bedford, NH 03110 | Telk S03. 568 1654 | Fa: 603,668, 0608 weare M MInc_com
CT | WA | ME | HH | NY | VT
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SECTION 2: FACILITY ANALYSIS
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SECTION 2: FACILITY ANALYSIS

71\ MILONE &
#,¥ MACBROOM

LABORATORY GRADATION REPORT

PROJECT: Proposed Mew School Site CLIENT: Joint Special S5chool Building Committee
LOCATION: Cherrywood Drive, Nashua, NH CONTRACTOR: nfa
PROJECT MO 6115-03-02 SOURCE: Onsite MMI-10%; 52
SAMPLE NO.: MMI-109; 52 TEST METHOD: ASTM D 422 /D 1140 DATE RETRIEVED: B/23/2019
DATE TESTED: 9/12/201% TESTED BY: EAA CHECKED BY: CET
SAMPLE DESCRIPTION: Grey-brown coarse to fine SAND, some Gravel, little Silt
PROPOSED SAMPLE USE: Onisite
GHAVEL SAND e
COBBLES it
COAF ™I COAP A LT THL
8
= b = oo B
,n-o3 8% 3 % ozgeses &G

m

Peroe it Passing by Weight

40 \

. \

1DII.I[II:'EII” S 1[!CIDII S 1'1']&”I o DIII o I:I.1':II{E o 'J[E1I:I s 0001

@rain Size in Millimeters

2 Cote Lane, Suite 1, Bedford, NH 03110 | Telk S03. 568 1654 | Fa: 603,668, 0608 weare M MInc_com
CT | WA | ME | HH | NY | VT
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SECTION 2: FACILITY ANALYSIS
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APPENDIX D

Blast Design Consideration Graphs
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RECOMMENDATIONS

SECTION 2: FACILITY ANALYSIS

This section contains recommendations for each of the follow-
ing schools.

/ Elm Street Middle School

/ Fairgrounds Middle School

/ Pennichuck Middle School
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SITE RECOMMENDATIONS

Based upon the observations made from the site visit at the EIm
Street Middle School, Harriman would recommend the following
improvements:

/ Repair the damaged walkways surrounding the building.

/ Provide additional site lighting to parking areas, where
applicable.

/ Provide separate bus loop and parent drop-off areas, if
possible.

/ Provide additional signage for parking and driving circu-
lation.

/ Prohibit parking from the existing paved walk near the
cafeteria, or add additional paint markings to signify that
it is permitted.

/ Provide detectable warning plates to all ADA accessible
routes.

ARCHITECTURAL RECOMMENDATIONS

Building Shell Recommendations

1936 Exterior Walls

Apply furring to metal stud exterior walls, fill voids with spray
foam insulation to seal envelope perimeter, and add a layer

of gypsum dry wall. This will also allow space for additional
concealed electrical and IT wiring. Conduct test for asbestos of
plaster coatings.

Brick Repointing

Areas of brick deterioration need to be repointed. Ongoing main-
tenance is recommended to maintain the brick walls and keep
moisture from penetrating the building’s shell.

Pre-Cast Concrete Exposed Framing and Sills
Repair spalled and cracked concrete sections, including sills
and rusted lintels.

Windows

Remove all double hung awnings and fixed windows. Replace
with new aluminum thermally broken double hung, awning,
fixed with thermal pane glazing. Depending on ceiling heights,
upper portion may require fixed glass or insulated panel.
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Operable sash size should be reduced to lessen weight of lifting
sash, or different operation types should be explored. Windows
should be insulated glazing, low-E, and argon-filled for best
performance. Also replace window shades with clutch shades
similar to Broad Street and Sunset Heights schools. Finish
should be a similar color as existing.

Existing Roofs and Testing

For budget purposes, roofs over 15-years-old should be re-
roofed. Conduct roof cuts and samples on all roofs to verify in-
sulation thickness, type of adhesive, flashing at curbs, and roof
edges and materials used. Verify if original roof is still below
new re-roof and verify deck type. Test samples for ashestos.

Recommendations for Finishes

Asbestos Containing Building Materials (ACBM)

Note regarding ACBM: Asbestos-containing building materials,
per the AHERA re-inspection report dated August 26, 2014,
reported pipe insulation was observed in the stage area of the
auditorium; however, upon further observation, it appears to be
fiberglass. Further testing should be taken to verify.

The following was also noted in the report:

/ Asbestos pipe insulation reportedly was located through-
out the school above ceilings and in crawl spaces; how-
ever, upon further observation, it appears to be fiberglass.
Further testing should be taken to verify.

/ The internal boiler materials in the boiler room next to the
Gymnasium are assumed to be containing ACBM. It was
noted that both boiler rooms were labeled with “Caution:
Asbestos Hazard.” Further testing should be taken to ver-
ify.

/ Floor tile beneath the new floor on ground floor corridors
and Common Area G100 assumed AGBM, approximately
2,500 square feet.

/ Floor tile mastic throughout assumed ACBM, approxi-
mately 100,000 square feet.

/A hazardous material survey was done by Desmarais En-
vironmental in August 2019 indicating numerous areas of
hazardous materials. Removal of such materials shall be
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considered and done by properly trained personnel and
by proper procedures

Vinyl Composition Tile (VTC)
Due to the AHERA report, as noted above and for budget pur-
poses, replace all VCT flooring.

Harriman has provided a proposal to provide ADA accessibility
and a secured entrance. These areas will need entrance mats,
new carpeting, and VCT flooring.

All rooms to receive new vinyl base, including rubber treads
and risers at all stairs. Stairs will need to be replaced to not only
meet code but to accommodate for replacement of the floor
system.

Additional Finishes Recommendations

/ Gymnasiums: consider adding acoustical panels to ceil-
ing and walls.

/ All entrances to receive entry mats.

/ Stairs to receive rubber treads and risers, including land-
ings. Paint all handrails, stringers, and all exposed metal.

/ Stair in 1936 original section does not meet code dimen-
sional criteria and needs to be rebuilt.

/ Gang toilet room to receive new ceramic flooring and new
ceramic walls at wet walls, half height.

/ Provide all new VCT flooring with vinyl base, including in
corridors.

Millwork Recommendations

Install all new millwork with new plumbing fixtures. Many areas
must incorporate ADA accessible counter tops and sinks in
science and family and consumer science.

Visual Display Boards/Projectors/Screens Recommenda-
tions
/ Visual Display Boards: Remove all existing chalk and tack
boards and replace with a minimum 12’ marker board
with 4’ tack board on each side (approximately 22 spac-
es). For budget purposes replace 50% of existing marker
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boards and tack boards in the remaining spaces (approx-
imately 10 spaces).

/ Technology: Integration by means of projector/pull down
screen/white board verses interactive board will highly
depend on what available technology is at the time of the
design process. Gosts have come down significantly and
technology has advanced for short-throw HD projectors
onto whiteboard. For budget purposes, all new integrated
technology in the school, including upgrading all data wir-
ing, is recommended.

Doors and Hardware Millwork Recommendations

/ All exterior and interior doors to be replaced with new
doors, frames, sidelights, transom, and hardware. Pro-
vide fire rating assemblies as required.

/ Replace all interior doors, frames, and hardware. All doors
to be wood with clear finish in hollow metal frames. Per
the recent Physical Security Enhancement Master Plan,
doors are to have less glass so as to deter perpetrators
from easily unlocking the door. Hardware locksets to be
classroom security functions. Hollow metal frames in
good condition can remain.

Stair Recommendations

/ 1936 Stairs: Provide 1-hour fire rated enclosure at Stair 4
next to Common Area G100, ground to first floor. We sug-
gest stairs be reconstructed to accommodate appropriate
egress loads and to accommodate for the recommended
floor replacement.

/ 1961 Stairs: Perform two-story boys and girls locker
room re-design. Shower use was reported to be minimal
and exploring a one-story area, level with the Gymnasi-
um B floor would be preferred. This would eliminate two
stairs.

ICC/ANSI A117.1 Recommendations
/ Itis Harriman’s opinion that an accessible path of travel
will be required to access the main entrance to a floor
leading to the existing elevator. The accessible path of
travel may consist of ramps, elevators, and lifts.
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STRUCTURAL RECOMMENDATIONS

The following recommendations should be considered as part
of present maintenance of the existing structure, as well as for
future renovations.

/ Harriman highly recommends the proposed main en-
trance off Chestnut Street with a new secured vestibule
and new Administration area, as shown on proposed site
plan and proposed floor plans.

Title Il Recommendations
To comply with Title Il of the ADA, Harriman recommends the
following:

The following recommendations should be considered as part
of present maintenance of the existing structure, as well as for
future renovations.

/ Provide accessible parking spaces in compliance with
ADA Std. 208 http://www.ada.gov/regs2010/2010ADA-
Standards/2010ADAstandards.htm#pgfld-1010282 and
ADA Std. 502 http://www.ada.gov/regs2010/2010ADA-
Standards/2010ADAstandards.htm#pgfld-1006250

/ Provide and designate wheelchair accessible seating ar-
eas at the bleachers, with companion seating also pro-
vided, in compliance with ADA Std. 221 hitp://www.ada.
gov/regs2010/2010ADAStandards/2010ADAstandards.
htm#sec221 and ADA Std. 802 http://www.ada.gov/
regs2010/2010ADAStandards/2010ADAstandards.ht-
m#sec802

/ Provide an accessible unisex public toilet room in
compliance with ADA Std. 213 http://www.ada.gov/
regs2010/2010ADAStandards/2010ADAstandards.ht-
m#pgfld-101041 9 and ADA Std. Chapter 6 http://www.
ada.gov/regs2010/2010ADAStandards/2010ADAstan-
dards.htm#c6.

/ Provide an accessible route to the concession stand, in
compliance with ADA Std. 206.2.8 http://www.ada.gov/
regs2010/2010ADAStandards/2010ADAstandards.ht-
m#pgfld-1010125 and ADA Std. Chapter 4 http://www.
ada.gov/regs2010/2010ADAStandards/2010ADAstan-
dards.htm#c4.

/ Provide an accessible route to the press box per ADA
Std. 206.2.7 (scroll to 206.2.7) Note: technically in-
feasible.  http://www.ada.gov/regs2010/2010ADAStan-
dards/2010ADAstandards.htm#pgfld-1010125.

/ Repair spalled and cracked sections of the concrete foun-
dation to avoid further damage that can be caused by wa-
ter infiltration and freeze-thaw cycles.

/ Repoint exterior brick at locations where roof runoff and
water exposure has compromised the integrity of the
brick mortar joints.

/ Repair precast sills that are separating from each other to
prevent further damage to sills and windows.

/ Repair spalled precast beams and deck associated with
the cafeteria structure. The spalling of the precast con-
crete impacts the structural integrity of the beams and
roof.

/ Repair rusted lintels. Further deterioration will lead to
damaged brick.

/ Monitor condition of gypsum roof plank at the 1936 orig-
inal building, and patch repair areas where holes or lost
material has been observed.

/ Monitor accumulation of snow at the lower roofs and can-
opy areas adjacent to high roofs and promptly remove
snow following significant snow events and whenever
snow accumulations exceed 2’.

/ If new mechanical equipment, other rooftop elements,
or any components are supported on or hung from the
existing floor or roof framing system, evaluate the addi-
tion of localized structural reinforcements to support the
additional loads.

/ Roof framing members are capable of supporting antici-
pated dead and snow loads in the existing condition, but
installation of additional roof insulation will require con-

NOTE: Provide all programs and services on the lower level.
Any service or program provided on the upper level must be
provided on the lower level.

sideration of a greater magnitude of snow accumulation
per IBC 2015 code requirements. This increased load will
result in some framing members exceeding their design
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capacity, requiring reinforcement of the existing members
or installation of supplement framing.

/ Structural improvements resulting in significantly in-
creased loads on existing columns and foundations would
require that a geotechnical investigation is conducted to
ensure adequate bearing capacity of the existing soils is
present, or foundations reinforcements will be necessary.

/ In order to address currently enforced building code re-
quirements and ongoing maintenance, it is recommend-
ed that complete replacement of the entire floor system
is considered. Gonstruction of the new floor systems
should consider placement of a new 3 2" thick concrete
slab on 1 1 /2" — 22gauge non-composite metal form
deck reinforced with 6x6-W2.1xW2.1 welded wire fabric.

/ The existing lateral force resisting system was not ac-
cessible and has not been evaluated as part of this study.
While current code recommendations for wind and seis-
mic effects are more stringent than at the time this build-
ing was designed and constructed, the IEBC 2015 does
not require structural upgrades to an existing building un-
less an addition, alteration (such as an increase in roof
insulation) or change of use prompts or causes an in-
crease in loads. Should significant structural renovations
be made which affect the lateral force resisting system
(including the floor system replacement listed in ftem 11
above, seismic upgrades will be required. Further detailed
and specific analysis would be necessary to evaluate the
impact and design necessary reinforcements.

/ Monitor roof drains regularly to ensure that they remain
functional. Promptly remove any significant standing wa-
ter present at any roof areas. Existing parapets allow for
significant water ponding on the roof which can overload
the framing.

/ The roof trusses in the 1961 gymnasium area were de-
signed with knee braces to resist wind and seismic forces,
but were not considered as a direct load path for gravity
loads. The current gravity loads limit the total capacity of
the gym truss through the knee bracing. We recommend
to limit roof accumulated snow on this roof to 15”.
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MECHANICAL RECOMMENDATIONS

At present this school has two separate heating systems: steam
and hot water. Convention has it that hot water is the better type
of system. Most of the air handlers are in need of replacement.
The piping and controls are outdated and should be replaced.
There is very little in the present HVAC system that is worth
saving. It would be our recommendation to plan for an entire
HVAC replacement if the long term plan for this facility is to
retain it.

The present heating boilers have a total input capacity of ap-
proximately 20,000,000 BTUH. A school should normally have
a heating load of about 30 BTUH/SF. At about 250,000 SF, this
school would require a heating system of somewhere around
7,500,000 BTUH or about a third of what is presently installed.
If it is decided to move forward with a total renovation of this
school, along with a total HVAC upgrade, the entire system
should be accurately resized and redesigned. Two or possibly
three (if one boiler is to be the back-up) modern, gas-fired,
condensing boilers could handle this school at a great savings
in fuel and maintenance costs.

Another option that could be considered would be to totally VRV
the entire school with a few air handlers designated to provide
ventilation. The long-term fuel savings would be considerable.

PLUMBING RECOMMENDATIONS

/ Upgrade the Gymnasium restrooms to current low flow
fixtures.

/ Make accommodation for ADA access to the Gymnasium
restrooms.

/ Remove the fixtures and showers from the locker room
areas.

/ Provide a gas fired water heater for summer use of the
Gymnasium hot water system.

/ Consider replacing all toilets with water saving 1.28 gal-
lons per flush.

/ Consider replacing lavatory aerators with low flow mod-
els.
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/ Cap the open water pipe above the water meter below the
Gymnasium and insulate the piping.

/ Replace ADA stations to comply with ADA requirements
at science room sinks.

/ Replace science room eyewash stations to comply with
ADA requirements.

/ The gas piping system should be surveyed to confirm
that all fittings and joints comply with code for safety rea-
sons; another school in Nashua the area has been found
to have inappropriate couplings.

FIRE SPRINKLER RECOMMENDATIONS

/ Provide sprinklers under the roof of the loading dock.

ELECTRICAL RECOMMENDATIONS

/ Some older model panels exist and are nearing the end of
their service life. Replace older panels.

/ Panels that are in corridors are accessible to students
need to be outfitted with lockable hardware to prevent
unauthorized access.

/ Corridors, office, support and classrooms have many
different fixture types. While considering major renova-
tions in the future, replace all fixtures with LED lighting
to improve energy efficiency and lamp life. Utility rebates
would be available.

/ Site lighting is mainly high pressure sodium fixtures with
minimal to no lighting in several walkways. Additional
lighting is needed in the parking and drive areas. Outfit
all new LED lighting with a lighting control system. While
considering major renovations in the future, redesign en-
tire exterior site lighting.

/ Present emergency lighting by emergency battery units.
Existing standby power generator to be replaced with new
generator with automatic transfer switch for emergency
lighting (Life Safety), and automatic transfer switch build-
ing support systems and non-required emergency loads.
Review with Owner for circuits to connect to the new gen-
erator.

/ Outlets in classrooms and teaching spaces have minimal
receptacles, with some less than four outlets. The use
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of technology proliferates with middle schools. Typically
between 10 - 12 duplex receptacles are required in class-
rooms, with more in Science, Art, Music, unified Arts,
etc.

/ Provide a new fire alarm system, ongoing repairs and is-
sues have been reported.

/ Replacing existing and add new cameras. To be reviewed
with Director Plant Operations (Safety/Security).

/ A new intercom/paging system should be installed. The
existing system has no additional capacity for expansion.

/ The phone system in the process of converting to City
wide system.
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SITE RECOMMENDATIONS
Based upon the observations made from the site visit at the
Fairgrounds Middle School, Harriman would recommend the
following site improvements:

/ Add “Do Not Enter” signage at the exit of the bus loop;

/ Add signage at the fire lane entry/exit off of Cleveland
Street in order to indicate the intended uses;

/ Add “Stop” and/or “Do Not Enter” signage to the connec-
tion point from the northeastern and northwestern park-
ing lots prior to entering into the bus loop;

/ Other additional circulation/pedestrian signage, as appli-
cable;

/ Repair existing paved walkways, where applicable;

/ Repair and regrade existing fire lane behind the building to
drain appropriately away from the building;

/ Repair eroded areas surrounding the fire lane entry/exit
from Cleveland Street to reduce the amount of sediment
build-up;

/ Add detectable warning plates for ADA accessibility,
where applicable;

/ Relocate the existing recycling container onto the con-
crete pad to protect the underlying pavement from addi-
tional damage;

/ Repair pavement within the existing bus loop area, where
applicable;

/ Repair pavement within the front of the school and gym
egress area to properly drain away from the building; and

/ Prohibit parking from the existing paved areas in front of
the school.

ARCHITECTURAL RECOMMENDATIONS
Building Shell Recommendations
Exterior Walls and Fagade
/ Localized areas of joints in poor shape were noted and
should be repaired.
/ Regular inspection of sealants should be performed and
resealed if the inspections warrant it. Any missing sealant
at joints should be filled to prevent infiltration of weather.
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/ Itis recommended to repair any damage and properly re-
paint EIFS. Continue a maintenance plan with inspections
and periodic repainting as required.

/ We recommend minor roof items be repaired. Any open
soffits should be closed up to prevent pests from entering
and creating nests.

/ A ramp located near the library addition was noted as
having rails embedded into spalling concrete. These
should be repaired to prevent unintentional failure of the
rail supporting persons leaning against it.

/ Damaged windows should be replaced.

/ Replacement of any missing or damaged screens should
be done to prevent pests from entering the building when
windows are open.

/ Resealing of windows should be done and continued
maintenance should persist to ensure long life of wall
components.

/ Itis recommended that the doors and frames be replaced
with new galvanized or aluminum doors and frames.

Roofs

/ Roofs over 15-years-old should be considered for re-roof-
ing. Conduct roof cuts to verify insulation thickness over
the existing roof systems. Also, verify if existing built-up
tar and gravel is roofed over and test for hazardous mate-
rials before determining roof replacement.

Interior Finish Recommendations
Vinyl Composition Tile (VCT)
/ During any major renovations, it would be recommended
that flooring of this age be considered for replacement.
Carpet
/ Carpet should be considered for replacement, especially
in areas of high use.
Acoustical Ceiling Tile (ACT)
/ Any damaged or stained tiles should be replaced to match
existing tiles.
Partitions and Painting
/ During any significant renovation it is recommended that
the building or spaces be painted.
/ Replacement of ceramic tile wainscoting by patching or
wholesale is recommended.
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Additional Building Finish Recommendations
Gymnasiums

/ The wood gym floor has evident areas of wear. It appears
the floor is original to the building and should be consid-
ered for replacement.

/ Consideration for replacement of both sets should be
considered to meet ADA requirements, proper opera-
tion, and to be able to accommodate a roll-down curtain
should one be installed.

/ The space could benefit from the addition of sound panels
around the walls to absorb some of the sounds in the
space.

/ The existing divider partition is outdated and should be
replaced with a roll down curtain which is easier to oper-
ate and better equipped to create a more flexible space.

/ Replacement of the windows with a frosted translucent
wall panel system could not only improve the aesthetics
and environment of the space, but could also increase
energy efficiency of the opening.

Lockers

/ It is recommended to replace lockers throughout the
spaces. Handicap-accessible lockers should be appropri-
ately located throughout the field of lockers to accommo-
date those with accessibility concerns.

Millwork and Casework

/ Limited handicapped accessible stations were found and
should be considered in future work.

/ Plastic laminate tops on lockers should be replaced if and
when lockers are replaced.

/ The art rooms would benefit from updated casework.

/ Replacement is recommended to accommodate acces-
sibility.

/ Each room should provide handicap accessibility.

Visual Display Boards/Projectors/Screens

/ Consideration should be given to bringing all teaching
spaces/walls up to the District’s current teaching stan-
dards.

Doors and Hardware

/ Replacement of door panels should be considered. Stan-

dardization of finish appearance and material should be
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implemented during replacement. Any doors that do not
meet ADA size requirements and handling should be up-
dated during the replacement process.

STRUCTURAL RECOMMENDATIONS

The following recommendations should be considered as part
of present maintenance of the existing structure, as well as for
future renovations.

/ Repair spalled and cracked sections of the concrete foun-
dation to avoid further damage that can be caused by wa-
ter infiltration and freeze-thaw cycles.

/ Repair rusted lintels. Further deterioration will lead to
damaged brick.

/ Repair cracked sections of masonry to avoid further dam-
age.

/ Repair spalling of entry slabs with epoxy grout.

/ Repoint exterior brick where mortar is compromised at
the brick mortar joints.

/ If new mechanical equipment, other rooftop elements,
or any components are supported on or hung from the
existing floor or roof framing system, evaluate the addi-
tion of localized structural reinforcements to support the
additional loads.

/ Roof framing members that were analyzed are capable
of supporting anticipated dead and snow loads in the
existing condition, but installation of additional roof in-
sulation will require consideration of a greater magnitude
of snow accumulation per IBC 2015 code requirements.
This increased load will result in some framing members
exceeding their design capacity, requiring reinforcement
of the existing members or installation of supplement
framing.

/ Structural improvements resulting in significantly in-
creased loads on existing columns and foundations would
require that a geotechnical investigation is conducted to
ensure adequate bearing capacity of the existing soils is
present, or foundations reinforcements will be necessary.
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/ The existing lateral force resisting system was not ac-
cessible and has not been evaluated as part of this study.
While current code recommendations for wind and seis-
mic effects are more stringent than at the time this building
was designed and constructed, the IEBC 2015 does not
require structural upgrades to an existing building unless
an addition, alteration (such as an increase in roof insula-
tion) or change of use prompts or causes an increase in
loads. Should significant structural renovations be made
which affect the lateral force resisting system, seismic
upgrades would likely be required. Further detailed and
specific analysis would be necessary to evaluate the im-
pact and design necessary reinforcements.

/ Monitor roof drains regularly to ensure that they remain
functional. Promptly remove any significant standing wa-
ter present at any roof areas.

MECHANICAL FUTURE RECOMMENDATIONS

Existing Systems

The boilers have enough capacity to handle any planned
expansion and retain full redundancy in the system. The burners
shall be replaced with PowerFlame with a Honeywell 7800
Series controller to maintain consistency throughout the school
district. Any rooms above the boiler room that overheat should
be thermally isolated to prevent heat transfer through the floor.

Further investigation if needed to determine why some areas
of the building do not have adequate heat. The following items
should be reviewed:

/ Water flow at the main hot water pumps.

/ Measure water flow at a sampling of terminal units includ-
ing areas where heating is an issue.

/ Measure supply water temperatures leaving the boiler
room and entering a sampling of terminal units including
areas where heating is an issue.

Based on these results and any proposed addition, the main
pumps may need to be replaced to match the building heating
loads.
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Expansion

Any classroom expansion shall have year round climate control.
A modular air handler with hot water heating, DX cooling, and a
flat plate heat recovery shall provide ventilation to the spac-

es. Air shall be delivered into the space using displacement
diffusers. The DX coil shall be connected to a roof mounted
condensing unit with staged capacity. Air handler size shall be
kept under 10,000 CFM.

The primary source of heat shall be perimeter fin tube selected
for 20 percent over design capacity. If the expansion is located
in the southeast corner of the facility, there are existing pipes
that can extend to serve an addition.

DDC shall be used to control any new components in the
expanded area.

PLUMBING RECOMMENDATIONS
/ Replace the existing gas fired water heater and storage
tank with a high efficiency gas-fired water heater.
/ Replace all toilets with water saving models (1.28 gallons

per flush).

/ Replace urinals with 0.5 GPF or less water conserving
models.

/ Replace all lavatories and faucets with ADA compliant
models.

/ Provide one ADA compliant urinal in each boy’s restroom.

/ Provide ADA access in each restroom.

/ Provide ADA access in the Art and Science rooms.

/ Consider providing emergency eyewash stations in the
Art and Science rooms.

/ Replace gas ranges with electric in the Life Skills rooms
or install emergency gas shut-down equipment.

FIRE SPRINKLER RECOMMENDATIONS
/ Rework the existing sprinkler systems within the building
where spaces are being renovated or layouts are changed.
Provide new sprinkler branches and mains as required.
/ Install semi-recessed, white, quick response sprinklers
within the proposed building additions and in existing
spaces being renovated.
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ELECTRICAL RECOMMENDATIONS

HARRIMAN

/ The electrical service entrance will require upgrading
to accommodate the proposed additional load. The ex-
isting location of the MDP is good, however, due to the
prolonged outage associated with replacing the MDP in
place, an alternate location might need to be considered
and factored into a construction schedule/phasing plan.

/ Any panelboard requiring work as part of the renovations
and additions that is of the 1960s vintage will require re-
placement of both the panelboard and feeder.

/ All Federal Pacific panelboards and their associated
feeders should be replaced due to their age and con-
dition.

/ Areas of the building where there are few “SPARE”
circuit breakers should have panelboards added or
replace the existing panelboards with larger tubs to
accommodate additional circuits.

/ It's not required but, upgrading all existing fluorescent
lighting to LED will aid in energy savings. There are often
energy incentives/rebates available through utility com-
panies to assist with the initial financial burden when up-
grading from fluorescent to energy efficient LED lighting
fixtures.

/ Code officials might require that the entire building be
provided with automatic lighting controls to comply with
current state energy codes.

/ Provide pole-mounted site lighting to light parking and
drop-off areas.

/ Upgrade and fill in areas requiring additional emergen-
cy egress lighting, including exterior egress doors to a
“public way.” This includes adding exit signs as needed
throughout so two signs can always be seen, giving two
ways out of the building.

/ May be desirable to replace all egress battery units
so all units are of the same type.

/ If LED lighting is provided throughout, a central in-
verter might be the best solution. With the low power
consumption of LED the inverter remains quite small
and reduces the points of maintenance.

/ Add power outlets in classrooms to accommodate cur-
rent and, as best as possible, future needs.

/ The fire alarm system will require replacement.

/A minimum of rewiring the existing Public Address Sys-
tem will be required. Due to the expense of proprietary
work, it might be beneficial to replace the system entirely.

/ This item requires review with the owner as Bogen
Systems exist in many other buildings and might be
a standard for use in all buildings.

/ CCTV system should be expanded or replaced to cover all
areas outlined in the report above.

/ Access Control:

/Al exterior doors should be monitored for position to
ensure the building is secure throughout the school
day.

/ Card readers and electronic locks should be provid-
ed at the main entry inner and outer vestibule doors
to allow access as controlled by the main office.

/ Update the data infrastructure as described above.

/ Routing pathways for wiring and cabling is difficult in this
building:

/ The existing roof structure protrudes down to the
face of the ceiling.

/ Pathways must be run exposed where run against
the structure (majority of runs).

/ Where wiring/cabling is run with the structure, wir-
ing/cabling can be run concealed above the ceiling
(limited locations).
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SITE RECOMMENDATIONS

Based upon the observations made from the site visit at the
Pennichuck Middle School, Harriman would recommend the
following improvements to the site:

/ Provide additional paint markings and signage at the en-
trance in order to guide vehicles appropriately;

/ Provide additional circulation signage to guide vehicles/
pedestrians throughout the school campus and parking
areas;

/ Repair existing paved walkways, where applicable;

/ Repair existing pavement within all parking areas and
access drives, and damaged areas surrounding existing
utilities infrastructure, where applicable;

/ Repair existing modular buildings, specifically the siding
at the ground level (damaged in several areas);

/ Provide handicap signage at all ADA parking spaces;

/ Repair any areas with soil erosion to limit the migration of
sediments (observed near the pedestrian walkway con-
nection to the school parking lot);

/ Repair the trench drain within the pedestrian bridge con-
nector walkway and prepare a maintenance plan (current-
ly filled with sediment/soil);

/ Prohibit parking from the concrete walkway in front of the
southern entrance of the school;

/ Provide detectable warning plates to all ADA accessible
routes; and

/ Relocate the existing recycling container onto the con-
crete pad to protect the surrounding pavement areas.

ARCHITECTURAL RECOMMENDATIONS
Building Shell Recommendations
Exterior Walls and Fagade

/ The majority of brick and CMU veneer located at ground
level under pitched roofs were noted as heavily soiled. A
proper thorough cleaning could alleviate any visual impu-
rities and aesthetics.

/ Regular inspections of sealants should be done and
upkept, should the inspections warrant it. Any missing
sealant at joints should be filled to prevent infiliration of
weather.
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/ The condition of the fascia and soffits are mostly in fair
condition, with localized areas of damage that should be
repaired.

/ Some damage was noted at the rear entry soffit. Repair
utilizing the appropriate drywall should be made. Occa-
sional painting of the soffit should be done to prevent
peeling of the surface long term.

/ Itis recommended that further investigation of the rust at
the metal stairs located near the Gym be done to see if
structural integrity is still in place. If no structural repairs
are needed, the stairs, stringers and railings should be
cleaned, prepped, and painted to preserve the metal.

Windows

/ Itis recommended that any joints missing sealant be re-
sealed.

/ It was noted that the tops of the angles were grouted
where the brick begins. This generally is not desired to
allow any water in the brick to weep out below the brick,
above the angle. It is recommended that the mortar be-
tween the top of the angle and the brick be cleaned out to
support this.

Doors and Frames

/ Itis recommended that the doors and frames be replaced
with new galvanized doors and frames.

/ It was noted that some doors had a step as you exited
through them. This does not meet code and a walk off
pad at the floor level should be created, with appropriate
grading sloping down to meet ADA.

Roofs

/ Roofs over 15 years old should be considered for re-roof-
ing. Conduct roof cuts to verify insulation thickness over
existing roof systems. Also, verify if existing built-up tar
and gravel is roofed over and test for hazardous materials
before determining roof replacement.

Modular Buildings

/ If continued use is required, the age of the roofing on mod-
ular buildings should be assessed and replaced if there is
evidence of damage, aging, or if it is more than 15 years
old. Any vinyl siding, trim, and skirting should be checked
for damage and replaced if found. A full cleaning of the
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vinyl should also be done. Regular inspections should be
performed on any ramps or stairs to the buildings and
confirmation of code requirements will need to be done.

/ If modular structures remain for the long term, a covered
and secure vestibule may be desired to keep students and
staff safe.

/ The recommendation for long term capacity needs would
be to remove the modular buildings and build proper ad-
ditions to the existing school to accommodate additional
classrooms/students.

Interior Finish Recommendations
Asbestos Containing Building Materials (ACBM)

/ It is recommended that a renovation impact study be
done prior to construction on any building that may con-
tain hazards.

Vinyl Composition Tile (VCT)
/ During any major renovations, it would be recommended
that flooring be considered for replacement.
Acoustical Ceiling Tile (ACT)
/ Replacement of ceiling tiles should be considered.
Partitions and Painting

/ During any significant renovation it is recommended that
the building or spaces be painted.

/ Folding partitions in some classrooms are in poor condi-
tion and should either be replaced or removed and filled in
if they are not utilized.

Additional Building Finish Recommendations
Gymnasium

/ Replacement of the wood gym floor should be consid-
ered.

/ The bleachers not only need refinishing, but are not ac-
cessible to meet today’s codes. Replacement should be
considered.

/ The space could benefit from the addition of sound pan-
els around the walls to absorb some of the noise in the
space.
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Toilet Rooms

/ Itis recommended that the partitions be replaced. Addi-
tional consideration should be given to review the lack
of handicap-compliant stalls in the gang toilets if renova-
tions take place.

/ The flooring in the gang toilets is noted to be epoxy floor-
ing. These floors are showing signs of age and wear and
should refinishing or replacement should be considered.

Library

/ Replacement or removal of the skylight should be con-
sidered.

/ Light switches for the Library were in a location above
bookshelves that were difficult to find and reach and
should be properly located for ADA accessibility.

Lockers

/ Handicap-accessible lockers should be appropriately
located throughout the field of lockers to accommodate
those with accessibility concerns.

Millwork and Casework

/ Limited handicap-accessible stations were found and

should be considered in future work.
Visual Display Boards/Projectors/Screens

/ Consideration should be given to bring all teaching spac-

es/walls up to the District’s current teaching standards.
Doors and Hardware

/ Classrooms with tall glass sidelights adjacent to the door
were of concern for safety and security by some teach-
ers. Replacement of door frames should be considered.

STRUCTURAL RECOMMENDATIONS

The following recommendations should be considered as part
of present maintenance of the existing structure, as well as for
future renovations.

/ Repoint exterior brick where mortar is compromised at
the brick mortar joints.

/ Repair rusted lintels. Further deterioration will lead to
damaged brick.

/ If new mechanical equipment, other rooftop elements, or
any components are supported on or hung from the exist-
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ing roof framing system, evaluate the addition of localized
structural reinforcements to support the additional loads.

/ Where analyzed, roof framing members are capable of
supporting anticipated dead and snow loads in the ex-
isting condition, but installation of additional roof insula-
tion will require consideration of a greater magnitude of
snow accumulation per IEBC 2015 code requirements.
This increased load will result in some framing members
exceeding their design capacity, requiring reinforcement
of the existing members or installation of supplement
framing.

/ Structural improvements resulting in significantly in-
creased loads on existing columns and foundations would
require that a geotechnical investigation is conducted to
ensure adequate bearing capacity of the existing soils is
present, or foundations reinforcements will be necessary.

/ The existing lateral force resisting system was not ac-
cessible and has not been evaluated as part of this study.
While current code recommendations for wind and seis-
mic effects are more stringent than at the time this building
was designed and constructed, the IEBC 2015 does not
require structural upgrades to an existing building unless
an addition, alteration (such as an increase in roof insula-
tion) or change of use prompts or causes an increase in
loads. Should significant structural renovations be made
which affect the lateral force resisting system, seismic
upgrades would likely be required. Further detailed and
specific analysis would be necessary to evaluate the im-
pact and design necessary reinforcements.

/ Monitor roof drains regularly to ensure that they remain
functional. Promptly remove any significant standing wa-
ter present at any roof areas.

/ Replace caulking in expansion joints in the gymnasium
walls with an elastomeric product.

/ Add steel angle bracing to match the existing configura-
tion through the gymnasium wall at the locker rooms and
connect it to the exterior bearing wall.
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MECHANICAL RECOMMENDATIONS

Existing Systems

The existing air systems that are original need to be replaced. To
keep with other HVAC upgrades in the school district, any new
classrooms systems shall provide full climate control with cool-
ing. New air handling units shall be located inside if possible
and shall consist of a flat plate heat recovery module. Similar
to the 2004 HVAC upgrades, new equipment may be able to be
located in the existing attic space. The preference is to have air
delivered to the classrooms with displacement diffusers. Other
packaged rooftop cooling units shall be replaced in kind.

The existing pneumatic control system will need to be replaced
with a DDGC system.

Expansion

The boilers do not have enough capacity to handle any planned
expansion and retain full redundancy in the system and should
be replaced. Each new boiler should have a total output of
approximately 3,800 MBTU. The burners shall be PowerFlame
with a Honeywell 7800 Series controller to maintain consisten-
cy throughout the school district. The main hot water pumps
shall be replaced with new to match the new heating load.

Any classroom expansion shall have year round climate control
with similar displacement systems described above. The pri-
mary source of heat for new rooms shall be perimeter fin tube
selected for 20 percent over design capacity.

DDC shall be used to control any new components in the
expanded area.

ELECTRICAL RECOMMENDATIONS

/ The electrical service entrance will require upgrading to
accommodate the proposed additional load and modifi-
cations to the distribution system. The existing location of
the MDP may not give adequate space for a new board.
Also, due to the prolonged outage associated with replac-
ing the MDP in place, an alternate location might need to
be considered and factored into a construction schedule/
phasing plan.
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/ Add panelboard circuit breaker space by either replacing
existing tubs with panelboards that accommodate larg-
er quantities of circuit breakers and / or add new panel-
boards to accommodate additional circuits.

/ Clean and test dry-type transformers.

/ Not required but, upgrading all existing fluorescent lighting
to LED will aid in energy savings. There are often energy
incentives / rebates available through Utility Companies
to assist with the initial financial burden when upgrading
from fluorescent to energy efficient LED lighting fixtures.

/ Code officials might require that the entire building be
provided with automatic lighting controls to comply with
current state energy codes.

/ Provide pole mounted site lighting to light parking and
drop off areas.

/ Upgrade and fill in areas requiring additional emergency
egress lighting, including outside exterior egress doors to
a “public way”.

/ May be desirable to replace all egress battery units
so all units area of the same type.

/ If LED lighting is provided throughout, a central in-
verter might be the best solution. With the low power
consumption of LED the inverter remains quite small
and reduces the points of maintenance.

/ The fire alarm system will require replacement.

/ Completely replace the existing Public Address Sys-
tem.

/ CCTV system should be expanded or replaced to cover all
areas outlined in the report above.

/ Access Control:

/ All exterior doors should be monitored for position to
ensure the building is secure throughout the school
day.

/ Card readers and electronic locks should be provid-
ed at the main entry inner and outer vestibule doors
to allow access as controlled by the main office.

/ Intercom / Public Address System will require replace-
ment.

/ Completely replace the existing Intercom and Public
Address System.
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/ Update the data infrastructure as described above.

Items Requiring Upgrades |/ Replacement to Accommo-
date the Proposed Additions and Renovations
/ The electrical service entrance will require upgrading to
accommodate the proposed additional load and modifi-
cations to the distribution system. The existing location of
the MDP may not give adequate space for a new board.
Also, due to the prolonged outage associated with replac-
ing the MDP in place, an alternate location might need to
be considered and factored into a construction schedule
/ phasing plan.
/ Upgrade and fill in areas requiring additional emergency
egress lighting, including outside exterior egress doors to
a “public way”.
/ May be desirable to replace all egress battery units
so all units area of the same type.
/ The fire alarm system will require replacement.
/ Completely replace the existing Public Address Sys-

tem.
/ Intercom/Public Address System will require replace-
ment.
/ Completely replace the existing Intercom and Public
Address System.

FIRE SPRINKLER RECOMMENDATIONS

/ Extend the existing wet and dry sprinkler systems to pro-
tect the south and west additions to the building.

/ Extend the existing wet sprinkler system to protect the
proposed boiler room addition.

/ Provide new wet and dry sprinkler risers for the North
addition to the building.

/ Rework the existing sprinkler systems within the building
where spaces are being renovates or layouts are changed.
Provide new sprinkler branches and mains as required.

/ Install semi-recessed, white, quick response sprinklers
within the proposed building additions and in existing
spaces being renovated.
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PLUMBING RECOMMENDATIONS

/ Replace the existing gas fired water heater and storage
tank with a gas fired water heater.

/ Consider replacing all toilets with water saving 1.28 gal-
lons per flush.

/ Provide one ADA compliant urinal in each boy’s restroom.

/ Provide ADA access in the boy’s restrooms.

/ Provide ADA access in the Art, Science, and Life Skills
rooms.

/ Consider providing emergency eyewash stations in the
Art and Science rooms.

/ Consider replacing the two reduced-pressure backflow
preventers serving the building at the water service en-
trance with lead-free models.

/ Remove the irrigation meter and backflow preventer if not
required.

/ Relocate the fire department connection away from the
gas service.
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