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A. Basic Project Information Narrative 

 

  
Doherty Memorial High School 

 

The Project Scope and Budget Agreement (PSBA) was executed on October 28, 2020, establishing 

MSBA’s participation in the Doherty Memorial High School Project, consisting of a a New Construction 

solution 1,670 student high school, configured for grades 9-12, to replace the existing Doherty Memorial 

High School.  The proposed building is located on the existing site; on the east side of the current high 

school primarily where the current practice field is located.  The existing Doherty HS will remain in use 

during the construction of the new facility, after which the existing high school will be demolished and 

any remaining sitework completed. 

 

The following is an updated description of the project: 

 Grades served:  9-12 

 Size of site:  20 acres  

 GSF of proposed building:  424,600 gross square feet 

 Total project budget:  $293,400,000.  

 Alternates:  N/A 

 Construction Delivery Methodology:  Ch. 149A Construction Manager @ Risk 

  

The project team has been proactive in its efforts to inform and educate the local community, staff/faculty 

and public at large relative to the proposed project.  Numerous meetings have been held and 

presentations made to various Boards and Committees including: 

 July 21, 2020 | Project update for Disability Commission 

 July 24, 2020 | MSBA Project Scope & Budget Meeting 

 August 6, 2020 | Project Update to Worcester Energy and Asset Management team regarding the 

Green Worcester Plan 

 August 26, 2020 | Project Approval at MSBA Board Meeting 

 September 22, 2020 | Project Update for Worcester Building Commissioner  

 September 25, 2020 | Project Update for Worcester Parks Department  

 October 2, 2020 | City Manager & Energy and Asset Management Sustainability Review 

 October 5, 2020 | Public Sustainability Workshop 

 October 20, 2020 | Worcester Building and Fire Department Review Meeting 

 November 20, 2020 | City Manager & Energy and Asset Management Sustainability Update 

 December 28, 2020 | Informal Project Introduction to Conservation Commission 
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Doherty Memorial High School 

 

 January 8, 2021 | Fossil Fuel Reduction update to Worcester Energy & Asset Management 

 February 3, 2021 | Project update to DPW 

 February 8, 2021 | Conservation Commission Hearing for Site Enabling Package 

 March 8, 2021 | Public Sustainability Report Meeting 

 

Additionally, bi-weekly regular meetings were held with the project Steering Committee to review the 

design status and advance the project overall.  Steering Committee members include: 

 K. Russell Adams, Assistant Commissioner DPW 

 Maureen Binienda, Superintendent of Schools, Worcester Public Schools 

 James Bedard, Director of Facilities, Worcester Public Schools 

 Sally Maloney, DMHS Principal 

 Eugene Caruso, Tishman AECOM, OPM  

Minutes documenting the above can be found in throughout this DD submission. 

 

During the Design Development phase process, the development of the design, drawings and 

specifications was informed by a number of important issues including the following: 

 The GSF building area increased from the Schematic Design phase (by less than 1%) due to a 
number of reasons including:  program refinement, structural coordination and constructability 
factors. 

 LPA|A hosted numerous virtual meetings with school and district personnel to further develop the 
space needs and equipment requirements for the numerous specialized spaces in the building. 
The design team focused especially on the Chapter 74 spaces, Biotechnology Lab and Maker 
spaces.  Refer to 6A3.2.B for a list of these meetings and subsequent design advancements that 
occurred throughout the DD phase.       

 In response to significant public interest, the project team hosted a virtual public Sustainability 
Workshop on October 5, 2020. A survey was distributed prior to the workshop, to determine the 
topics that were highest priority to the public. The workshop focused on the top four topics 
prioritized in the pre-workshop public survey; Energy, Occupant Health, Site Issues and Building 
as a Teaching Tool. The format for this section was a 5-minute presentation by a member of the 
Design Team, followed by public feedback, questions and discussion. Of the four topics, the 
Energy: Renewable Energy / Net Zero / Carbon subject garnered the most public interest and 
discussion. Many of the participants expressed the desire to reduce or eliminate the use of fossil 
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Doherty Memorial High School 

 

fuels in the new Doherty Memorial High School building. Refer to Section 6A3.F Sustainable 
Design for a summary of this meeting and a copy of the presentation.  

 Based on the public feedback received at the Sustainability Workshop and at previous public 
meetings, the City Manager tasked the project team with undertaking a study evaluating the 
opportunities to reduce the use of fossil fuels at the new Doherty Memorial High school. LPA|A 
collaborated with our HVAC and Sustainable Design consultants to conduct a study outlining 
several options for reduction in fossil fuels, including future retrofit, HVAC redesign for reduction 
of fossil fuels, and full electric options. The City Manager selected the “Part 2” option which 
included HVAC redesign and equipment changes to significantly reduced fossil fuel use.  After 
further refinement of the HVAC design and equipment selection, the DD calculations projected 
an 85% reduction fossil fuel use in comparison to the baseline Schematic Design systems. The 
full study and subsequent report can be found in Section 6A3.F Sustainable Design. 

 LPA|A held numerous coordination meetings with consultants from various disciplines to further 

develop and coordinate the drawings. These meetings resulted in coordination locations of 

structural members, the addition of chases for piping and ductwork, ceiling height coordination 

for overhead piping and ductwork, refined sizes and locations of electrical/Telcom/mechanical 

rooms, and coordination of rooftop equipment.  

 On August 3, 2020 a Request for Advisory Opinion (RAO) was submitted to the Massachusetts 
Environmental Policy Act (MEPA) office. The RAO requested a review of the Doherty Memorial 
High School projects for potential environmental impacts and MEPA thresholds that would 
trigger a requirement for the project to submit an Environmental Notification Form and undergo 
full MEPA review.  LPA|A responded to the RAO on September 3, 2020, clarifying the project 
scope and attested that none of the MEPA Review Thresholds are met by the DMHS project that 
would trigger a MEPA review. The MEPA Office responded in a letter dated October 23, 2020, 
ruling that the project does not appear to meet or exceed any MEPA review thresholds. Full 
documentation of this correspondence can be found in Section 6A.3.3.F.  

 The project team submitted the Project Notification Form to the Massachusetts Historical 
Commission (MHC). The project team responded to two rounds of questions/clarifications on 
June 4, 2020 and July 31 2020, which provided scope clarifications and additional renderings of 
views of the building site from various locations in Elm Park, which is listed in the State and 
National Registers of Historic Places. In a letter dated September 8, 2020, the MHC ruled that 
the project would have “no adverse effect” on Elm Park. A copy of the correspondence with 
MHC is included in Section 6A.3.3.E.  
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Doherty Memorial High School 

 

 As part of the SD phase, hydrant flow tests were conducted, and the Fire Protection Engineer 
generated a report outlining the options to meet code requirements for the standpipe system. 
In all options, a fire pump was required, and this was included in the SD estimates. The District 
advised that a fire pump was not desired due to long-term maintenance issues, so a study was 
conducted to review the possibilities of eliminating the fire pump. The Authorities Having 
Jurisdiction ruled that if a new connection was made to the high service water line in Park 
Avenue, a variance would be granted to allow a manual standpipe system in lieu of a fire pump.  
The design team initiated further discussions with City DPW and Water Department, and the 
City has since committed to construct a new water line connection to the Park Avenue high 
service water main in order to supply adequate pressure and flow to the new school without the 
need for a fire pump. For additional information, refer to the Fire Protection Basis of Design in 
Section 6A3.1.b and Fire Pump Variance Request in section 6.A.3.3.F. 

 The design team attended several meetings with City Fire Prevention representatives and 

Building Commissioners throughout the DD phase. Discussions at these meetings included the 

following topics: 

a) Room and door numbering scheme 

b) Horizontal sliding fire/smoke barriers 

c) Emergency services access during construction and in the final design 

d) Building construction/fire resistance ratings 

e) Egress Calculations and Door Hardware Functions 

f) Roof Access, standpipe/roof hydrant locations 

g) Fire Department Connection, Fire Alarm Annunciator Panel locations and Fire Control 

Center 

h) PV panel disconnect location / Future Battery Storage 

i) Stair Pressurization 

j) Fire Suppression Systems / Fire Pump 

k) Science lab chemical storage 

l) Compliance with NFPA 285 

Refer to 6A3.1.m Security & Visual Access Requirements for minutes of these meetings.  Based 
on discussions at these meetings, a final alternative design request was requested for the Main 
Lobby design on January 15, 2021. This alternative design request was granted by the Deputy 
Building Commissioner in a letter dated January 15, 2021. Refer to Section 6A3.3.L for copies 
of this correspondence.  

cbazelmans
Stamp



MSBA Module 6 | Design Development 6A.1 SUMMARY COMMENTS 
A. Basic Project Information Narrative 
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 The City and Design team attended several meetings with the Worcester Conservation 
Commission leading up to and following the submission of the Site Enabling Package Notice of 
Intent (NOI) on January 20, 2021, including:  

a) December 28, 2020 | Informal Project Introduction  

b) February 8, 2021 | Hearing 

c) March 1, 2021 | Hearing 

At the March 1st hearing, the Conservation Commission approved the Site Enabling Package 
scope of work and subsequently issued an Order of Conditions on March X, 2021. Refer to 
section 6A.3.3.J for an abbreviated filing and a copy of the Order of Conditions. The Site 
Enabling Bid Package drawings are included in the digital copy of this filing.  

 The joint venture of Fontaine Bros. Inc. and Dimeo Construction was awarded the role of CM at 
Risk for the Doherty project, and they have since taken a hands-on role in the project. 
Beginning in late early 2021, the CM team has attended weekly project meetings with the 
Design Team and City Representatives, and provided valuable input/recommendations relative 
to construction phasing, budget, constructability, and the scope of the various early bid 
packages.  

 The first of the four proposed early bid packages, Site Enabling Bid Package #1 will be issued 

along with the 100% DD Submission.  The scope of this bid package includes site work during 

the Summer and Fall of 2021 to prepare the site for the start of building construction. A digital 

copy of the Site Enabling Bid Package Drawings is included in section 6A.3.5 Drawings.  

 

The above items are described in greater detail throughout the DD submission, and related costs have 

been incorporated into the DD cost estimates and Total Project Budget as appropriate. 
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BVH 21-20-180 Building Envelope Peer Review Comment Sheet

206 West Newberry Road

Bloomfield, CT  06002

Tel: (860) 286-9171

Fax: (860) 242-0236

Page Markup Date # BVH Comments Architect's Comments BVH Back Check Comments

A1.0 3/2/2021 1

E8B, EM12, EC2, E6SC/A1.0 ‐ We note that most 

all wall types allow for two‐way drying through 

the entire wall assembly ‐ a "flow‐through" 

assembly. For the indicated wall types, which 

contain reservoir claddings, it is important to be 

sure that the designed air space is truly 

ventilated at the top and bottom of the cavity in 

order to decouple solar driven moisture vapor 

from the cladding to the inside. The wall 

assembly can likely handle it, but HVAC design is 

likely not anticipating solar driven moisture 

loading from the exterior. Some details we have 

seen in the DD set appear to demonstrate an 

open cavity at the top and bottom, we just 

recommend this be carried through in the 

impending details for every assembly type 

mentioned above.

A1.0 3/2/2021 2

EM12, EM12MP, EC2/A1.0 ‐ Specs indicate a self‐

adhered air barrier membrane. Suggest the use 

of a fluid‐applied product over masonry and 

above grade concrete substrates. Also note that 

specs indicate a vapor closed product while 

drawings indicate vapor permeable. Please 

clarify.

A1.0 3/2/2021 3

EC2/A1.0 ‐ This wall type calls for R‐24 interior 

mineral wool insulation, but graphically indicates 

concrete. 

A3.1 3/2/2021 1

A3.1 ‐ Wall Type E8MA is not represented on the 

wall types page A1.0, and the section through 

this wall (3/A6.4) makes no reference to E8MA. 

A3.10 3/2/2021 1

10/A3.10 ‐ Plan details where the feature wall 

interfaces with surrounding envelope walls will 

be very important. 

Project Name:
BVH Project Number:

Building Envelope Peer Review Comment Sheet

The drawing review notes found below are for the above referenced project. General comments represent repeat
issues that are not drawing or area specific. Specific comments listed below are referenced on the appropriate
drawing with the reference number noted. The architect is asked to respond to the issues in the Architect's
Comment column to allow for the tracking of these items during future reviews. Please do not treat these
comments as directives, just questions or suggestions.

Review Date: 3/2/2021
Reviewer: Paul D'Amore, Mike LaCrosse

MSBA Doherty High School
21-20-180

Drawing Set:

Drawing Date:

100% DDs

Page 1

cbazelmans
Stamp



BVH 21-20-180 Building Envelope Peer Review Comment Sheet

Page Markup Date # BVH Comments Architect's Comments BVH Back Check Comments

A3.10 3/2/2021 2

1/A3.10 ‐  Details are still developing, but based 

on what we see on A6.7, it appears the intent is 

to wrap air and thermal barriers around the 

entirety of the feature wall. Unless there is active 

heat inside of it, we worry that the ambient 

temperature within the cavity of the feature wall 

will reach temperatures cold enough for 

condensation. Consider an air barrier through 

the feature wall, in plane with whatever wall is 

set out the furthest. Can the rest be framed and 

built out, after air and thermal barrier 

integration? 

A3.19 3/2/2021 1

R‐3‐F/A3.19 & similar ‐ As roof details develop 

for this project, be mindful of the acoustic metal 

deck in this roof type. Acoustic deck should be 

fully contained within the envelope. If decking 

translates from interior space to exterior space, 

such as at canopies, the perforations in the deck 

become conduits for air leakage. 

A3.19 3/2/2021 2

1/A3.19 ‐ Detailing of the exterior parapet at this 

corner transition as well as at the parapet sitting 

over the field of the roof will be important to 

see.

A6.1 3/2/2021 1

We recommend adding details for typical curtain 

wall head and sill assemblies at each wall type. 

See 1/A6.1 for example

A6.1 3/2/2021 2

We recommend adding details for typical 

window head and sill assemblies at each wall 

type. See 1/A6.1 for example.

A6.1 3/2/2021 3

3/A6.1 ‐ We recommend adding a section detail 

for the transition from wall type E8MP to E8B at 

the deflection joint.

A6.1 3/2/2021 4

4/A6.1 ‐ We recommend adding a detail for the 

transition from wall type E8B to EM12

A6.2 3/2/2021 1

1/A6.2 ‐ We recommend adding a detail showing 

the air barrier transition from the metal panel 

soffit to the head of the curtain wall assembly

A6.2 3/2/2021 2

3/A6.2 and sim. ‐ We recommend adding a detail 

showing the transition from the roof AVB to the 

head of the curtain wall.

A6.3 3/2/2021 1

General Comment: With the exception of wall 

section 1/A6.3, all others featuring the parking 

garage do not indicate insulation across the 

garage ceiling. See A6.5 for example. We imagine 

thermal and air barrier separation of the garage 

from the rest of the building is intended. 

Otherwise CO transmission and heat loads would 

not be easily maintained. Please confirm. 

Assuming so, an air barrier across the garage 

ceiling will need to be established and thermal 

bridging via the perimeter concrete walls should 

be addressed. 

A6.3 3/2/2021 2

A6.3 ‐ We recommend adding details for the 

head and sill of the fiberglass sandwich panel 

assemblies for each wall type. How will the air 

barrier transition from the lower wall to the 

panel wall, and from the panel wall to the roof 

AVB?  

Page 2
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BVH 21-20-180 Building Envelope Peer Review Comment Sheet

Page Markup Date # BVH Comments Architect's Comments BVH Back Check Comments

A6.3 3/2/2021 3

2 & 3/A6.3 ‐ We recommend adding a detail for 

the expansion joint detail

A6.4 3/2/2021 1

1/A6.4 ‐ We caution against the interior wall type 

S4D over the exterior wall. While the batt 

insulation on the S4D wall is acoustical, its 

inherent R‐value creates an undesirable ratio of 

insulation on the interior side of the sheathing. 

Ideally, for climate zone 5 there should be a ratio 

of 35%+ continuous exterior insulation to 65% or 

less interior insulation.

A6.5 3/2/2021 1

2/A6.5 and sim. ‐ We recommend adding a detail 

showing the transition from roof AVB on the 

lower roof to the wall AB.

A6.6 3/2/2021 1

1/A6.6 and sim. ‐ The detailing of this parapet 

seems to be incomplete.  The typical wall to roof 

detail does not work here. In order to align with 

the rest of the roof to wall details, the wall AB 

would need to cut through the sheathing at the 

height of the roof deck and seal to the roof AVB. 

See 2/A6.6.

A6.7 3/2/2021 1

5/A6.7 and sim. ‐ We recommend adding a detail 

showing the skylight interface with the air barrier 

on the curb and the  air barrier on the roof 

parapet. 

A6.7 3/2/2021 2

5/A6.7 ‐ Potential for snow/ice buildup where 

this feature wall interfaces with the wall/curtain 

wall beyond at c.l. 17. 

A6.8 3/2/2021 1

3/A6.8 ‐ There is concern about snow/ice build 

up at such a low sill. Other similar instances, not 

shown in section, exist as well.

A6.8 3/2/2021 2

2/A6.8 ‐ We recommend adding a detail for the 

skylight to curtain wall transition. A piece of wall 

AB will need to connect from the skylight 

blocking to the curtain wall blocking that could 

easily be missed if not pointed out.

A6.10 3/2/2021 1

1/A6.10 ‐ We recommend adding a detail 

showing the air barrier transition from metal 

panel soffit to curtain wall assembly.

A6.10 3/2/2021 2

4/A6.10 ‐ The typical wall to roof detail does not 

work here. In order to align with the rest of the 

roof to wall details, the wall AB would need to 

cut through the sheathing at the height of the 

roof deck and seal to the roof AVB. See 2/A6.6.

A6.21 3/2/2021 1

9,15/A6.21 & similar ‐ Recommend extended 

drip edges to put draining water further off the 

face of the brick to reduce staining and 

efflorescence. An inch or more is best.

A6.21 3/2/2021 2

13,15/A6.21 ‐ How does the hollow frame get 

filled adequately with the door frame in place? 

Do they drill and fill the frames? If it isn't feasible 

then some other air seal will need to be made 

between frame and air barrier.

A6.21 3/2/2021 3

15/A6.21 ‐ Is backer rod behind the relieving 

angle realistic? What does the relieving angle 

structurally attach to?
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A6.21 3/2/2021 4

14/A6.21 ‐ Could air barrier instead wrap into 

framing on either side of the EmSeal‐like product 

rather than over it? This would eliminate need to 

provide slack in air barrier, which I'm not sure 

would be enough as drawn. 

A6.21 3/2/2021 5

14/A6.21 ‐ As details develop consider how 

vertical and horizontal expansion joints will 

maintain air/water continuity where they 

interface with one another. This is often a weak 

point of expansion joint detailing. 3D details 

could be helpful.

A6.21 3/2/2021 6

17/A6.21 ‐ Assume this below grade brick will be 

sealed with a sealer similar to 8/A6.21? If so 

suggest indicating.

A6.21 3/2/2021 7

17/A6.21 ‐ In order for the air barrier to be 

continuous the window receiver needs to be 

sealed to the sill flashing, the sill flashing needs 

to be sealed to the through wall flashing, and the 

through wall flashing needs to be sealed to the 

wall AB. We recommend adding text notes to call 

out these materials and remind the contractor 

that they need to be sealed to one another. 

A6.21 3/2/2021 8

6/A6.21 ‐ Where does the under slab vapor 

retarder terminate? Difficult to tell.

A6.21 3/2/2021 9

11/A6.21 ‐ Detailing of the end dam looks good. 

We just recommend terminating the top edge of 

end dam flashing with compatible 

mastic/sealant.

A6.21 3/2/2021 10

8/A6.21 & sim. ‐ Consider raising weep vents and 

through wall flashing detailing one course up. I 

would worry about weep blockage over time if 

located right at grade. If raised, suggest brick 

sealer be carried up one course above grade as 

well.

A6.21 3/2/2021 11

8/A6.21 & sim. ‐ Suggest use of waterproofing on 

foundation wall, up to grade line, lapping onto 

sheathing. Vapor permeable air barrier is 

indicated on foundation.

A6.21 3/2/2021 12

8/A6.21 ‐ There is a bit of a thermal bridge 

through the top of the foundation wall that is 

only protected to the first two brick courses 

below grade.

A6.21 3/2/2021 13

8/A6.21 & sim. ‐ Note that sub slab vapor barrier 

installers may have a difficult time turning 

product cleanly onto top of foundation, 

especially at corners, due to material thickness. 

Could specify a two‐piece installation, sealed 

together on interior side of foundation.

A6.21 3/2/2021 14

12/A6.21 & similar ‐ Will waterproofing be 

required down to the footing?

A6.21 3/2/2021 15

12,17/A6.21 & similar ‐ Will there be an sub‐slab 

horizontal insulation?

A6.22 3/2/2021 1

A6.22 ‐ Details on this page largely do not appear 

ready for review. We have made a few 

comments, but will anticipate a closer look at 

these details once they are more developed.

A6.22 3/2/2021 2

13/A6.22 ‐ AB is not shown  connecting in the 

corner. This is likely just a graphics error
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A6.22 3/2/2021 3

15/A6.22 ‐ No AVB shown on the sheathing 

parallel to c.l. 7E

A6.22 3/2/2021 4

16/A6.22 ‐ Sheathing joints do not meet leaving 

the AB unsupported in the corner.

A6.22 3/2/2021 5

9/A6.22 ‐ Insulation and sheathing shown out of 

plane.

A6.30 3/2/2021 1

1,2/A6.30 ‐ Thermal bridging through the 

blocking at concrete slab edge.

A6.30 3/2/2021 2

3,4/A6.30 ‐ How will prefab curb air seal to the 

roof AVB? How does the unit seal to the prefab 

curb?

A6.30 3/2/2021 3

7 & 9/A6.30 ‐ We recommend wrapping the roof 

AVB entirely around the blocking for continuity 

with the ccSPF.

A6.30 3/2/2021 4

11/A6.30 ‐ Roof AVB should continue around 

blocking and meet the expansion joint on either 

side in order for the air barrier to be continuous.

A6.30 3/2/2021 5

13,14/A6.30 ‐ Low expanding ccSPF is not 

identified in 072100 as detail suggests. This foam 

will need to be a two‐part foam for the size of 

the cavity to be filled.

A6.30 3/2/2021 6

13,14/A6.30 ‐ Suggest extending transition 

membrane flashing 3" further at each end to 

provide overlap with primary wall air barrier and 

roof AVB.  

A6.30 3/2/2021 7

13 & 14/A6.30 ‐ While we do like the approach of 

wrapping the wall AB under the parapet to 

connect to the roof AVB, sequencing of this 

detail will be important. The roof AVB is usually 

installed early on in order to provide temp 

waterproofing. However, in this scenario the wall 

sheathing and AB will need to be installed first, 

then the metal angle and then the roof AVB. Also 

the parapet will need to be built after the wall 

AVB is installed, so sheathing and AVB on the 

parapet will need to be installed at a different 

time then the rest of the wall.  

014339 2/26/2021 1
014339 2.1 A ‐ Is it worth clarifying this by calling 

it a "stand‐alone" mockup, versus in‐situ? 

014529 2/26/2021 1

014529 1.10 F 1 ‐ Section says "Testing shall be 

performed and paid for and witnessed by the 

Construction Manager, Owner’s Project Manager 

and Commissioning Agent" implying that all 

three would be responsible for performing and 

paying for this test. Please clarify.

014529 2/26/2021 2
014529 1.11 C 2 B ‐ Should this read "Mock‐ups 

and in‐place testing…"? 

014529 2/26/2021 3

014529 1.11 C 2 D 1 ‐  Are each of the described 

installation conditions to be incorporated into a 

single stand‐alone mock‐up, or are these to be in‐

situ mock‐ups? Please clarify.

SPECIFICATIONS
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070543 2/26/2021 1

070543 2.2 A ‐ As applicable, ensure the engineer 

engaged for delegated design is held 

accountable for the impact of their designed 

system on surrounding envelope performance 

layers, such as the air barrier, drainage plane, 

and thermal barrier. 

071113 2/26/2021 1
071113 ‐ Is this spec section relevant? We only 

noted waterproofing called out in the drawings.

072600 2/26/2021 1

072600 3.2 D‐ Suggest requirement that clusters 

of penetrations be sealed with manufacturer' 

liquid sealant rather than tape. 

072713 2/26/2021 1

072713 2.3 A 2 ‐ Drawings indicate a vapor 

permeable air barrier membrane on all wall 

assemblies, which has been the basis of our 

review. However specifications indicate a vapor 

closed air barrier product. Please clarify. 

072713 2/26/2021 2

072713 3.4 D 2 ‐ Quantitative air leakage testing 

of the AVB membrane (ASTM E783) are difficult 

to accurately perform in the field unless it is 

performed on a mock‐up. Consider removing this 

test from the specs or requiring it on the mock‐

up instead. 

075400 2/26/2021 1

075400 2.4 A ‐ Where is polyethylene sheet 

vapor retarder being utilized? We recommend 

the self‐adhered roof AVB over all roof 

decks/substrate boards for its superiority in 

establishing an air barrier.

Division 8 3/2/2021

General Comment: In division 1 there are a 

number of tests to be engaged by the contractor 

and subcontractor. In division 8 the same or 

similar tests are to be engaged by the owner. We 

recommend clarifying if the testing is required by 

both the owner and contractor/sub, and if not 

who is responsible. We have identified further 

discrepancies between the two divisions in the 

comments below and we recommend using the 

same language in both divisions to avoid 

confusion. 

084113 2/26/2021 1

084113 3.4 ‐ Section 014529 specifies AAMA 

501.1 testing on the aluminum storefronts, but it 

is not included in this section. Is it required?

084113 2/26/2021 2

084113 3.4 ‐ The timing and number of tests to 

be performed differs from section 014529. While 

these sections do not necessarily contradict one 

another, it could cause some confusion. We 

recommend using the same language in both 

sections.

084413 2/26/2021 1

084413 3.4 ‐ Section 014529 specifies AAMA 

501.1 testing on the aluminum curtain walls, but 

it is not included in this section. Is it required?

084413 2/26/2021 2

084413 3.4 ‐ The timing and number of tests to 

be performed differs from section 014529. While 

these sections do not necessarily contradict one 

another, it could cause some confusion. We 

recommend using the same language in both 

sections.
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084523 2/26/2021 1

084523 3.3 ‐ Section 014529 specifies AAMA 

501.1, 501.2, 502 and ASTM E783 and E1105 

testing on the fiberglass sandwich panels, but 

section 084523 only specifies ASTM E1105. 

Which tests are required?

084523 2/26/2021 2

084523 3.3 ‐ We recommend adding the 

pressure that the sandwich panels should be 

tested at.

085113 2/26/2021 1

085113 3.3 ‐ Section 014529 specifies AAMA 

501.1, 501.2, 502 and ASTM E783 and E1105 

testing on the aluminum windows, but section 

084523 only specifies AAMA 502. Which tests are 

required? 

085113 2/26/2021 2

085113 3.3 ‐ We recommend specifying a specific 

test pressure, or at the very least specifying the 

performance class of window to be installed.

085113 2/26/2021 3

085113 3.3 ‐ The timing and number of tests to 

be performed differs from section 014529. While 

these sections do not necessarily contradict one 

another, it could cause some confusion. We 

recommend using the same language in both 

sections.
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206 West Newberry Road

Bloomfield, CT  06002

Tel: (860) 286-9171

Fax: (860) 242-0236

Page Markup Date # BVH Comments Engineer's Comments BVH Back Check Comments

General 3/3/2021 1

Recommend providing single line  riser diagrams 
for all services (HW, CW, Sanitary Waste, 
Storm..etc) on dedicated drawing pages to avoid 
confusion 

General 3/3/2021 2

With the understanding that the project will be 
phased for occupation, we recommend providing 
looped connections for flushing purposes to avoid 
contamination from newly intoduced phases. 
Isolation and drain valves should be installed 
where bypass connections are installed.

P3.1 3/3/2021 1
Consider adding hose bibs for facilities in the 

mechanical room

P3.1 3/3/2021 2 Consider floor drains in the mechanical room

P3.6 3/3/2021 1 Consider floor drains in the mechanical room

P3.6 3/3/2021 2
Consider adding hose bibs for facilities in the 

mechanical room

P3.6 3/3/2021 3
Recommend isolation valves at all branch lines. 

Balancing valves on return HW line.

P3.6 3/3/2021 4
Consider adding isolation valves at all branch 

lines

P3.6 3/3/2021 5 Has this been coordinated within the TAB spec

P3.7 3/4/2021 1
Storm line through electrical room? Please 

review.

P3.9 3/4/2021 1
What is IMB? Please provide Key Plan for 

abbreviations.

P3.10 3/4/2021 1
Recommend isolation and drain valves  at all 

take‐offs from risers.

P3.10 3/4/2021 2
GPM not listed. End‐of‐Main return location? Is 

this in the right location?

P3.13 3/4/2021 1 Hoes bib need for mechanical room?

P3.13 3/4/2021 2 Floor drain needed in mechanical room?

P3.13 3/4/2021 3 What is note pointing to? Clarify.

P3.17 3/4/2021 1
Has this been coordinated for the TAB 

contractor to balance in their spec section?

P4.6 3/4/2021 1 End‐of‐Main 3/4 line with out balancing device.

P4.7 3/3/2021 1
Has it been discussed whether a bypass around 

the meter be provided?

P4.8 3/3/2021 1
Has it been discussed whether a bypass around 

the meter be provided?

P4.9 3/3/2021 1 Air Compressor not shown in schedule

Project Name:
BVH Project Number:

Plumbing Peer Review Comment Sheet

The drawing review notes found below are for the below referenced project. General comments represent repeat issues that are not drawing or
area specific. Specific comments listed below are referenced on the appropriate drawing with the reference number noted. The design engineer is
asked to respond to the issues in the Engineer’s Comment column to allow for the tracking of these items during future reviews. Please do not treat
these comments as directives, just questions or suggestions.

Review Date: 3/8/2021
Reviewer: DSM

Doherty High School
21-20-180
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Drawing Set:

Drawing Date:
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206 West Newberry Road

Bloomfield, CT  06002

Tel: (860) 286-9171

Fax: (860) 242-0236

Page Markup Date # BVH Comments Engineer's Comments BVH Back Check Comments

General 3/5/2021 1
Highly recommend providing riser diagrams for air 
distributionns for each Building/Pod

General 3/5/2021 2 Provide Key plan for clarifications

H3.12 3/5/2021 1

Given all of the equipment that is to be installed 

on the roof, has roof access been discussed with 

facilities personnel?

H3.13 3/5/2021 1

Given all of the equipment that is to be installed 

on the roof, has roof access been discussed with 

facilities personnel?

H6. 3/5/2021 1
Verify that separate signals are provided for each 

damper 

H6. 3/5/2021 1

Recommend providing DP Sensors with manifold 

installations in order for TAB contractor to plug 

in simultaneously for calibration.

H6. 3/5/2021 2 ERV not shown in the schedule

H6. 3/5/2021 2
Are DP sensors required in these locations for 

PODs

H6. 3/5/2021 3 MAU not shown in schedule

H6. 3/5/2021 4
Recommend providing detail for Displacemnt 

system installions 

H7. 3/5/2021 1
Please verify that the the Hot Water coil can 

deliver design 

H7. 3/5/2021 1
Not all pumps shown on drawing details are 

indicated in the schedule..IE P‐10 thru 13

H7. 3/5/2021 2
Schedule and notes conflicts  with the 

specifications IE schedule based on Hakon

H7. 3/5/2021 2 Exhaust Fans not shown on scheduled

H7. 3/5/2021 3
35% Glycol mixture is indicated in the 

Specifications under 'System Water Treatment"

H7. 3/5/2021 3
Variable Air volume boxes not shown on 

schedule

H7. 3/5/2021 4 Heat Exchangers not shown on schedule

General 3/3/2021 1

Spec sections for the various equipment and 

services need to be broken out in the Table of 

Contents to avoid confusion or items that may 

get missed during buyout.

230000/1.02 3/5/2021 1

Please reference Spec.Section 019113 

'Commissioning Requirements‐ Building & 

Envelope'

230000/1.03/J and  

230000/1.09
3/5/2021 1

Recommend adding/edit "After the flushout 

period the units shall be fitted with NEW MERV 

13 filters as specified"

230000/1.06 3/5/2021 1

Coordinate training requirements to satisfy 

MSBA  training requirements which will be 

located in 017900

230000/2.24/B 3/5/2021 1

Provide clear and concise flushing procedures 

that also include requirements for dumping of 

chemicals that should state "Approval  from local 

authorities is required"

230000/2.24/C 3/5/2021 2
Conflict. 30% Glycol indicated in drawing 

schedule.

230000/2.28/PART 

2/A
3/5/2021 1 Conflict. Haakon shown on drawing schedule.

230000/2.28/PART 

2/I
3/5/2021 1

This section does not seem to apply to these 

units as Hot Gas reheat is shown in the schedule.

SPECIFICATIONS

Project Name:
BVH Project Number:

Mechanical Peer Review Comment Sheet

The drawing review notes found below are for the above referenced project. General comments represent repeat issues that are not drawing or area
specific. Specific comments listed below are referenced on the appropriate drawing with the reference number noted. The design engineer is asked to
respond to the issues in the Engineer’s Comment column to allow for the tracking of these items during future reviews. Please do not treat these
comments as directives, just questions or suggestions.

Review Date:   3/3/2021
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230000/2.46/M/4 3/5/2021 1
Recommend raising reset temperature to reach 

135 deg when OA temperatures fall below 25 deg

230000/3.05/A/2 3/5/2021 1

Please reference Spec.Section 019113 

'Commissioning Requirements‐ Building & 

Envelope'

230000/3.05/A/2 3/5/2021 2
Please reference Spec.Section 220000/1 

'Plumbing'

230000/3.05/A/2 3/5/2021 1

Please add TAB requirements for adjustment of 

balancing valves installed in the recirculation 

loops for the domestic HW system as is identified 

in the Plumbing specifications.

230000/3.05/A/2 3/5/2021 1

Recommend adding "Total flow measurements 

for reporting and flow meter calibration to be 

obtained via Ultra Sonic measuring device"
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206 West Newberry Road

Bloomfield, CT  06002

Tel: (860) 286-9171

Fax: (860) 242-0236
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E2.18 3/5/2021 1
Coordinate door swing and hardware with code 

requirements

E8.0A 3/3/2021 1 Provide references to other sheets

E8.0A 3/3/2021 2 Confirm AISC ratings of equipment

E8.0A 3/3/2021 3
Confirm that the transformer will be owned and 

maintained by Owner

E8.0A 3/3/2021 4 Move feeder tag to feeder

E8.0A 3/3/2021 5 panel shall be 208/120V

E8.0A 3/3/2021 6 ATS‐ SDL1

E8.0A 3/3/2021 7 Provide feeder size

E8.0A 3/3/2021 8
Provide UL listed reverse flow circuit breaker for 

PV system connection

E8.0A 3/4/2021 9
Consider MCB instead of MLO if OCPD feeding 

the equipment is located in other room (typical)

E8.0A 3/5/2021 10 Missing feeder tag

E8.0B 3/3/2021 1 Provide references to other sheets

E8.0B 3/3/2021 2 Confirm AISC ratings of equipment

E8.0B 3/4/2021 3
Consider MCB instead of MLO if OCPD feeding 

the equipment is located in other room (typical)

E8.0C 3/3/2021 1 Provide references to other sheets

E8.0C 3/3/2021 2 Confirm AISC ratings of equipment

E8.0C 3/4/2021 3
Consider MCB instead of MLO if OCPD feeding 

the equipment is located in other room (typical)

E8.0D 3/3/2021 1 Provide references to other sheets

E8.0D 3/3/2021 2 Confirm AISC ratings of equipment

E8.0D 3/4/2021 3
Consider MCB instead of MLO if OCPD feeding 

the equipment is located in other room (typical)

E8.0E 3/3/2021 1 Provide references to other sheets

E8.0E 3/3/2021 2 Confirm AISC ratings of equipment

E8.0E 3/4/2021 3
Consider MCB instead of MLO if OCPD feeding 

the equipment is located in other room (typical)

E8.0F 3/3/2021 1 Provide references to other sheets

E8.0F 3/3/2021 2 Confirm AISC ratings of equipment

E8.0F 3/4/2021 3
Consider MCB instead of MLO if OCPD feeding 

the equipment is located in other room (typical)

E8.0G 3/3/2021 1 Provide references to other sheets

E8.0G 3/3/2021 2 Confirm AISC ratings of equipment

E8.0G 3/4/2021 3
Consider MCB instead of MLO if OCPD feeding 

the equipment is located in other room (typical)

E8.0H 3/3/2021 1 Provide references to other sheets

E8.0H 3/3/2021 2 Confirm AISC ratings of equipment

E8.0H 3/3/2021 3
Panel GP1 and GP2 appears to be fed from 

480/277 volt panel EDL1

E8.0H 3/3/2021 4 125 amp feeder

E8.0H 3/3/2021 5 225 Amp feeder

E8.0H 3/4/2021 6
Consider MCB instead of MLO if OCPD feeding 

the equipment is located in other room (typical)

E8.0I 3/3/2021 1 Provide references to other sheets

E8.0I 3/3/2021 2 Confirm AISC ratings of equipment

E8.0I 3/4/2021 3
Consider MCB instead of MLO if OCPD feeding 

the equipment is located in other room (typical)

Drawing Set:
Drawing Date:

100% DD
2/18/2021

Project Name:
BVH Project Number:

Electrical Peer Review Comment Sheet

The drawing review notes found below are for the above referenced project. General comments represent repeat issues that are not
drawing or area specific. Specific comments listed below are referenced on the appropriate drawing with the reference number noted. The
design engineer is asked to respond to the issues in the Engineer’s Comment column to allow for the tracking of these items during future
reviews. Please do not treat these comments as directives, just questions or suggestions.

Review Date: 3/3/2021
Reviewer: JCK

Dohery High School
21-20-180

Page 1
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BVH# Mechanical Peer Review Comment Sheet

206 West Newberry Road

Bloomfield, CT  06002

Tel: (860) 286-9171

Fax: (860) 242-0236

Page Markup Date # BVH Comments Engineer's Comments BVH Back Check Comments

17900 3/5/2021

Per MSBA requirements, a specific 

comprehensive list of equipment 

needs to be developed for training 

017900 3/5/2021

Based MSBA requirements: in the 

construction documents, the 

Construction

Manager/General Contractor will 

provide a draft training schedule 

for review and approval

by the district, Owner’s Project 

Manager, and Commissioning 

Consultant. This schedule

should include each equipment 

item and system specified which 

requires training and

should be submitted 180 days 

following the Notice to Proceed. 

The schedule should

indicate trainings which will be 

conducted prior to substantial 

completion and duplicate

sessions conducted following 

substantial completion (typically 6 

months following

substantial completion). The draft 

training schedule is to be 

resubmitted as required until

approved.

017900 3/5/2021

The specifications should include 

the qualification that instructors 

shall have not less

than five years of providing 

instructional training with similar 

scope and complexity or

other experience level deemed 

appropriate by the project team. 

Resumes of the

proposed trainers should be 

submitted along with (no later 

than) the training manuals

017900 3/5/2021

Specify that training durations do 

not include travel time.

Drawing Set:

Drawing Date:

Project Name:
BVH Project Number:

General Specification Peer Review Comment Sheet

The drawing review notes found below are for the above referenced project. General comments represent
repeat issues that are not drawing or area specific. Specific comments listed below are referenced on the
appropriate drawing with the reference number noted. The design engineer is asked to respond to the issues in
the Engineer’s Comment column to allow for the tracking of these items during future reviews. Please do not
treat these comments as directives, just questions or suggestions.

Review Date:
Reviewer:

Page 1
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BVH# Mechanical Peer Review Comment Sheet

Page Markup Date # BVH Comments Engineer's Comments BVH Back Check Comments

17900 3/5/2021

Specify a professional video 

recording of each training session

• Specify a professional 

videographer experienced in digital 

photography be

responsible for recording all 

training.

• Specify a standard format for the 

delivery and recording of each 

training.

• Specify that the videographer will 

coordinate his schedule with the 

Construction

Manager/General Contractor’s 

training schedule and will be 

required to be available

for each training. Training will not 

proceed without the videographer 

present.

• The Construction 

Manager/General Contractor is to 

be assigned responsibility in 

thelproject specifications for all 

recording and delivery of six (6) 

copies of each recording

to the district. 

17900 3/5/2021

Training Video Requirements: 

Construction Manager/General 

Contractor agree that the terms

of their agreement with each 

subcontractor permit full recording 

by the district of all training

sessions and subsequent 

unfettered use of the recordings by 

the district. Acknowledgement of

district right to video record all 

trainings is to be addressed in the 

project specifications.

• General:

o Prior to the start of each training, 

confirm the area selected is 

suitable for

instruction in terms of adequate 

space and lighting.

o Prior to the start of each training 

module, suggest recording each 

chart/slide

containing learning objective and 

lesson outline. This will be the 

opening of each

video and will assist future users of 

the video to understand the 

content they are

about to view.

• Video: Provide minimum 720 X

Page 2
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6A.2 OPM DELIVERABLES 
6A.2.1 Submittal Review & Coordination 

 
D. District Response to MSBA 

SD Comments 
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Module 4 – SD Review Comments        1 
 

ATTACHMENT A 
MODULE 4 – SCHEMATIC DESIGN REVIEW COMMENTS 

 
This document has been updated by LPA|A with comments for the purpose of preparing a 
coordinated response from the District, OPM and LPA|A.  Coordinated responses to specific 
MSBA comments are in red with 11-point Gothic A1 font. 
 
District: City of Worcester 
School: Doherty Memorial High School 
Owner’s Project Manager: AECOM Tishman 
Designer Firm: Lamoureux Pagano Associates 
Submittal Due Date: July 8, 2020 
Submittal Received Date: July 8, 2020 
Review Date: July 8-29, 2020 
Reviewed by: C. Forde, C. Alles, K. Brown 
______________________________________________________________________________ 
MSBA REVIEW COMMENTS 
The following comments1 on the Schematic Design submittal are issued pursuant to a review of 
the project submittal document for the new construction of the proposed project and presented as 
a Schematic Design submission in accordance with the MSBA Module 4 Guidelines.  
 
4.1 SCHEMATIC DESIGN SUBMITTAL  

Overview of the Schematic Design Submittal Complete 

Provided; 
Refer to 

comments 
following 

each section 

Not 
Provided; 

Refer to 
comments 
following 

each section 

Receipt of 
District’s 
Response;  
To be filled 

out by 
MSBA Staff 

Schematic Design Submittal Notification  ☒ ☐ ☐ ☐ 
OPM Certification of Completeness and Conformity  ☒ ☐ ☐ ☐ 
4.1.1 DESE Submittal  ☐ ☒ ☐ ☐ 
4.1.2 Schematic Design Binder ☐ ☒ ☐ ☐ 
4.1.3 Schematic Design Project Manual ☐ ☒ ☐ ☐ 
4.1.4 Schematic Design Drawings ☒ ☐ ☐ ☐ 

Note that Module Four states that “MSBA will not accept incomplete submittals, submittals that have not been reviewed by the OPM or 
submittals for which the estimated project costs exceed the District’s project budget. Updates to the Total Project Budget that do not 
reflect the scope and schedule represented in the Schematic Design submittal will not be accepted. All value engineering activities must 
be complete, and the results incorporated into the Schematic Design documentation prior to being submitted to the MSBA.” 

 
1 The written comments provided by the MSBA are solely for purposes of determining whether the submittal documents, analysis process, proposed 
planning concept and any other design documents submitted for MSBA review appear consistent with the MSBA’s guidelines and requirements, and are 
not for the purpose of determining whether the proposed design and its process may meet any legal requirements imposed by federal, state or local law, 
including, but not limited to, zoning ordinances and by-laws, environmental regulations, building codes, sanitary codes, safety codes and public 
procurement laws or for the purpose of determining whether the proposed design and process meet any applicable professional standard of care or any 
other standard of care. Project designers are obligated to implement detailed planning and technical review procedures to effect coordination of design 
criteria, buildability, and technical adequacy of project concepts. Each city, town and regional school district shall be solely responsible for ensuring that its 
project development concepts comply with all applicable provisions of federal, state, and local law. The MSBA recommends that each city, town and 
regional school district have its legal counsel review its development process and subsequent bid documents to ensure that it is in compliance with all 
provisions of federal, state and local law, prior to bidding. The MSBA shall not be responsible for any legal fees or costs of any kind that may be incurred 
by a city, town or regional school district in relation to MSBA requirements or the preparation and review of the project’s planning process or plans and 
specifications. 
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Module 4 – SD Review Comments        2 
 

4.1.1 DESE SUBMISSION  

Provide the following Items 
Complete;  
No response 

required 

Provided; 
District’s 
response 
required 

Not 
Provided; 
District’s 
response 
required 

Receipt of 
District’s 
Response;  
To be filled  

out by  
MSBA Staff 

1 Cover Letter ☒ ☐ ☐ ☐ 
2 Special Education Delivery Methodology Letter  ☒ ☐ ☐ ☐ 
3 Signed Educational Space Summary  ☒ ☐ ☐ ☐ 
4 Floor Plans ☐ ☒ ☐ ☐ 
5 Special Education Adjacency Table ☐ ☒ ☐ ☐ 

MSBA Review Comments: 
4,5) Subsequent to receiving the submittal, the MSBA received revised information and this 
information was transmitted to DESE for review and approval on July 23, 2020. 
 
No further review comments for this section. 
 
4.1.2 SCHEMATIC DESIGN BINDER 

Provide the following Items 
Complete; 

No 
response 
required 

Provided; 
District’s 
response 
required 

Not 
Provided; 
District’s 
response 
required 

Receipt of 
District’s 
Response 
To be filled 

out by 
MSBA Staff 

1 Introduction      
 a) Summary of the MSBA approved Preferred 

Schematic ☒ ☐ ☐ ☐ 

b) Community outreach overview ☒ ☐ ☐ ☐ 
c) The District’s Total Project Budget for the 

proposed project ☒ ☐ ☐ ☐ 

d) Updated description of the project  ☒ ☐ ☐ ☐ 
e) Site Plan, Floor Plans, and Elevations  ☒ ☐ ☐ ☐ 
f) A copy of the MSBA Preferred Schematic 

Report review and corresponding District 
response 

☒ ☐ ☐ ☐ 

2 Final Design Program     
a) General and specific architectural characteristics 

desired ☒ ☐ ☐ ☐ 

b) Educational space summary spreadsheets  ☐ ☒ ☐ ☐ 
c) Narrative of how the proposed educational space 

summary supports the educational program ☐ ☒ ☐ ☐ 

d) Instructional technology (existing and proposed) ☒ ☐ ☐ ☐ 
e) Functional relationships and critical adjacencies 

that informed the basis of design ☒ ☐ ☐ ☐ 

f) Security and visual access requirements ☒ ☐ ☐ ☐ 
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Module 4 – SD Review Comments        3 
 

Provide the following Items 
Complete; 

No 
response 
required 

Provided; 
District’s 
response 
required 

Not 
Provided; 
District’s 
response 
required 

Receipt of 
District’s 
Response 
To be filled 

out by 
MSBA Staff 

g) Site development requirements ☒ ☐ ☐ ☐ 
h) Description of desired features of the school ☒ ☐ ☐ ☐ 

3 Traffic Analysis ☒ ☐ ☐ ☐ 
4 Environmental and Existing Building Assessment ☒ ☐ ☐ ☐ 
5 Geotechnical and Geo-environmental Analysis ☒ ☐ ☐ ☐ 
6 Code Analysis and List of Permitting and other 

Regulatory Filing Requirements ☒ ☐ ☐ ☐ 

7 Utility Analysis and Soils Analysis for on-site 
septic/sewage treatment facilities ☒ ☐ ☐ ☐ 

8 Massing Study ☒ ☐ ☐ ☐ 
9 Narrative Building Systems Descriptions      

a) Sustainable design elements ☒ ☐ ☐ ☐ 
b) Building structure ☒ ☐ ☐ ☐ 
c) Plumbing and HVAC ☒ ☐ ☐ ☐ 
d) Fire Protection ☒ ☐ ☐ ☐ 
e) Verify adequate water capacity for new system ☐ ☐ ☒ ☐ 
f) Confirm if a fire pump will be required ☒ ☐ ☐ ☐ 
g) Electrical  ☒ ☐ ☐ ☐ 
h) Information Technology ☒ ☐ ☐ ☐ 

10 Sustainable Building Design Guideline Documents ☐ ☒ ☐ ☐ 
11 Analysis of the design's compliance with ADA and 

the MAAB ☒ ☐ ☐ ☐ 

12 Timeline associated with filing the Project 
Notification Form with Massachusetts Historical 
Commission (“MHC”) and obtaining MHC 
approval prior to construction bids.  

☐ ☒ ☐ ☐ 

13 Room Data Sheets  ☒ ☐ ☐ ☐ 
14 Proposed construction methodology (DBB / CMR) ☒ ☐ ☐ ☐ 
15 District’s anticipated reimbursement rate w/ 

incentive points  ☐ ☒ ☐ ☐ 

16 Total Project Budget spreadsheet and summary of 
cost reconciliation of the Designer’s and OPM’s 
estimates.  

☒ ☐ ☐ ☐ 

17 Designer’s Construction Cost Estimate ☒ ☐ ☐ ☐ 
18 Independent OPM Construction Cost Estimate ☒ ☐ ☐ ☐ 
19 Updated Project Work Plan – indicating changes ☒ ☐ ☐ ☐ 

a) Project Directory ☒ ☐ ☐ ☐ 
b) Roles and Responsibilities ☒ ☐ ☐ ☐ 
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Module 4 – SD Review Comments        4 
 

Provide the following Items 
Complete; 

No 
response 
required 

Provided; 
District’s 
response 
required 

Not 
Provided; 
District’s 
response 
required 

Receipt of 
District’s 
Response 
To be filled 

out by 
MSBA Staff 

c) Communications and Document Control 
Procedures ☒ ☐ ☐ ☐ 

d) Designer’s Work Plan Project Schedule ☒ ☐ ☐ ☐ 
20 Local Actions and Approvals Certification      

 
 

a) Completed and signed certification ☒ ☐ ☐ ☐ 
b) SBC meeting dates, agendas, and attendees ☒ ☐ ☐ ☐ 
c) Certified SBC meeting notes with vote language 

and vote results ☒ ☐ ☐ ☐ 

d) Description of materials presented at such SBC 
meetings and where those materials may be 
viewed 

☒ ☐ ☐ ☐ 

MSBA Review Comments: 
2b) Please refer to ‘Attachment B’ for detailed review comments.  

2c) The information provided indicates that the Doherty Memorial High School site does not 
present many opportunities for expansion beyond the building footprint. In response to these 
review comments, please confirm whether or not this building design has the ability to be 
expanded. 

District Response: Please refer to the last paragraph of 4.1.2.B.4 Educational Program 
Narrative for a description of the potential future expansion opportunities, copied below for 
reference. 

 

9e) In response to these review comments, please describe how adequate water capacity for the 
new system was determined and indicate if these provisions are included in the scope and budget. 

District Response: Please refer to the SD Binder 4.1.2 G.1 Utility Analysis, Domestic Water, 
and Fire Protection water summaries.  
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Module 4 – SD Review Comments        5 
 

LPA|A’s Engineers had reviewed the proposed requirements with the City’s Water Department 
Engineers, who provided record information on the existing water lines around the site and 
record water pressure/flow information.  
 
There is an existing Low Service (LS) water line in Highland Street, and two existing High 
Service (HS) lines in Park Avenue, approximately 600 feet east of the site.  A hydrant flow test 
was performed on the LS water main in Highland Street and testing of the HS lines in Park Ave 
was deferred, as the line requires maintenance, which is scheduled to be completed this 
summer.  
 
The SD drawings assume a connection to the LS water service. However, connection to this 
service will require a booster pump for the domestic water at the upper floors, and a fire pump 
to boost the pressure for the fire protection /standpipe system. These costs are included in the 
SD Budget.  
 
When testing can be conducted on the HS line (assumed in Fall 2020), testing will be 
scheduled, and results will be reviewed by the engineers. If extending the HS line to the site is 
found to be feasible, it may be possible to eliminate the need for the booster pumps and fire 
pump, along with the lifetime cost and logistics of maintaining these pumps. The City and Fire 
Department Engineers have both indicated that their preference would be to eliminate these 
pumps if connecting to the HS line is feasible.  
 
The Design Development Submission will include an update on this topic.  
 

10) The information provided in response to MSBA’s Preferred Schematic Report (“PSR”) 
Review Comments indicated the District is committed to achieving LEED certification knowing 
that no additional reimbursement points would be awarded due to the District’s base 
reimbursement rate being 80.00%, and that the project will meet the LEED for Schools v4 credit 
requirements. However, the information provided in Section J.1 Sustainability Narrative and 
Section J.2 LEED v4 Sustainability Scorecard indicate LEED v4, and Section J.4 Signed 
Designer Statement notes LEED v4.1. In response to these review comments, please clarify which 
version is being used, provide an updated LEED scorecard, Statement of Intent, and provide the 
percentage that the LEED-S EA Credit “Optimize Energy Performance” is above the 2015 IECC.  

Additionally, the District and its consultants are targeting 5 points in Credit EAc1 for Enhanced 
Commissioning. Note that per the updated commissioning process for MSBA-funded projects, the 
commissioning consultant’s contract includes a scope of work achieving 6 points in Credit EAc1. 
Upon assignment of an MSBA commissioning consultant, the targeted points and scope of work 
should be discussed and coordinated. Please acknowledge. 
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Module 4 – SD Review Comments        6 
 

District Response: The project will utilize the LEED v4 rating system, please see the attached 
updated Designer Statement and LEED Scorecard. The Project is targeting 14 points for a 35% 
improvement in energy performance for the Optimize Energy Performance Credit.  We will 
include the assigned commissioning agent in review and discussion of the LEED scorecard. 

 

12) The information provided indicates that a Project Notification Form (“PNF”) was submitted 
to the Massachusetts Historic Commission (“MHC”) on April 30, 2020. On May 28, 2020 the 
MHC responded to the District requesting additional information for clarification. On June 4, 
2020 the Designer submitted their response to MHC. Please note that obtaining MHC approval is 
required prior to construction bids. Additionally, the District should keep the MSBA informed of 
any decisions and/or proposed actions and must confirm that the proposed project is in 
conformance with Massachusetts General Law 95, CMR 71.00. Please acknowledge.  

District Response: Acknowledged 

15) As previously communicated to the District, by statute, 80.00% is the District’s maximum 
reimbursement rate. Here, the District’s base reimbursement rate is 80.00% before applying any 
incentive points. Therefore, the District is not eligible to receive any incentive points as the base 
reimbursement rate results in a maximum reimbursement rate of 80.00%. Please acknowledge.  

District Response: Acknowledged 

No further review comments for this section. 
 
4.1.3 SCHEMATIC DESIGN PROJECT MANUAL 

Provide the following Items 
Complete; 
No response 

required 

Provided; 
District’s 
response 
required 

Not 
Provided; 
District’s 
response 
required 

Receipt of 
District’s 
Response; 
To be filled 

out by 
MSBA Staff 

1 Outline specifications in Uniformat Divisions  ☒ ☐ ☐ ☐ 
2 Itemization of all proprietary items (if any) with an 

explanation of each, explanation of the public 
interest for each item, and certification of local 
authorization that each item complies with state and 
local regulations, policies and guidelines. 

☐ ☒ ☐ ☐ 

MSBA Review Comments: 
2) The information provided indicates that there are five proprietary items for this project. In 
response to these review comments, provide the timeline for obtaining certification of local 
authorization that each item complies with state and local regulations, policies, and guidelines.  

District Response: Proprietary items will be approved by the Worcester City Manager in 
accordance with Massachusetts General Law Chapter 30, Section 39M, paragraph (b). This 
letter will be included in the Design Development submission.  
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Module 4 – SD Review Comments        7 
 

No further review comments for this section. 
 
4.1.4 SCHEMATIC DESIGN DRAWINGS 

Provide the following Items 
Complete;  
No response 

required 

Provided; 
District’s 
response 
required 

Not 
Provided; 
District’s 
response 
required 

Receipt of 
District’s 
Response;  
To be filled 

out by 
MSBA Staff 

1 Existing site plan  ☒ ☐ ☐ ☐ 
2 Site development plan  ☒ ☐ ☐ ☐ 
3 Schematic building floor plans  ☒ ☐ ☐ ☐ 
4 Interior elevations of a typical general classroom, 

and typical Pre-K/K Classroom and typical Science 
Classroom/Lab as applicable. 

☒ ☐ ☐ ☐ 

5 Schematic exterior building elevations  ☒ ☐ ☐ ☐ 
MSBA Review Comments: 
No review comments for this section. 
 
 
Additional Comments:  
On April 15, 2020 the MSBA Board of Directors approved the District’s Preferred Option A.1 for 
420,000 square foot new construction option with an estimated total project cost of $293,825,418 
This Schematic Design submittal under review shows this same option currently as a 421,858 
square foot new construction option with an estimated total project cost of $293,384,178. This 
represents an increase of 1,858 square feet and a decrease of $441,240.  
 
End 
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MSBA Module 4  4.1.2 SCHEMATIC DESIGN BINDER 

Schematic Design J.4 Signed Designer Statement 
 

  
Doherty Memorial High School | 1 

 

During the Feasibility Study phase, the understanding was that the City’s recent Nelson Place Elementary 

School and South High Community goals of LEED silver certification would be the benchmark for 

sustainable design for the Doherty Memorial High School.  After further review and discussion, the 

decision was made to achieve LEED “Certified” as a minimum level. 

 

This is an acknowledgement that the Worcester Public Schools District has identified a minimum goal of 

“Certified” using LEED for Schools V.4 for this project, and will exceed the level of energy efficiency 

required in the current MA (base) energy code by at least 10%, using the LEED for Schools Energy and 

Atmosphere “Optimize Energy Performance” credit submittal to demonstrate that performance.  As their 

Designer, I have submitted a completed LEED scorecard showing a minimum of forty (40) attempted 

points, which will meet that goal. 

 

The scope of work for this project will include the construction elements and performance tasks to achieve 

that goal, and all subsequent documents, including but not limited to, specifications, drawings and cost 

estimates will match the scope of work indicated in the submitted scorecard. 

 
Robert Para, Jr., AIA 
Lamoureux Pagano Associates | Architects 
 
 
__________________________________ 
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LEED v4 for Schools
Project Scorecard 

Project Name: Doherty Memorial High School
Address: 299 Highland Street, Worcester, MA 01602

Date Updated:

PROJECT TOTALS
46 32 21 13
Yes M+ M- No

GENERAL PROJECT DOCUMENTATION Responsible
D Y PI form 1 Project Information Req'd Team

Yes M+ M- No

0 0 0 1 INTEGRATIVE PROCESS 1 Responsible
D 1 Credit 1 Integrative Process 1

Yes M+ M- No

5 6 4 2 LOCATION & TRANSPORTATION 15 Responsible
D N Credit 1 LEED for Neighborhood Development Location 15
D 1 Credit 2 Sensitive Land Protection 1 Nitsch
D 2 Credit 3 1-2 Nitsch/ TGE
D 4 3 Credit 4 Surrounding Density and Diverse Uses 1-5 TGE
D 4 Credit 5 Access to Quality Transit 1-4 TGE 
D 1 Credit 6 1 TGE/ LPA
D 1 Credit 7 Reduced Parking Footprint 1 Nitsch/ LPA
D 1 Credit 8 1 ART/ Owner

Yes M+ M- No

2 6 3 1 SUSTAINABLE SITES 12 Responsible
C Y Prereq 1 Construction Activity Pollution Prevention Req'd Nitsch/CM
D Y Prereq 2 Environmental Site Assessment Req'd Nitsch 
D 1 Credit 1 1 LPA/Nitsch/S2112
D 2 Credit 2 Site Development - Protect or Restore Habitat (LEEDv4.1) 1-2 TGE, 2112
D 1 Credit 3 1 TGE, 2112
D 2 1 Credit 4 Rainwater Management (LEEDv4.1) 2-3 Nitsch
D 2 Credit 5 Heat Island Reduction 1-2 LPA/S2112
D 1 Credit 6 Light Pollution Reduction 1 ART
D 1 Credit 7 Site Master Plan 1

D 1 Credit 8 Joint Use of Facilities 1 Owner
Yes M+ M- No

4 3 1 4 WATER EFFICIENCY 12 Responsible
D Y Prereq 1 Outdoor Water Use Reduction Req'd S2112
D Y Prereq 2 Indoor Water Use Reduction Req'd SEC/TGE
D Y Prereq 3 Building-level Water Metering Req'd SEC/Owner
D 1 1 Credit 1 Outdoor Water Use Reduction 1-2 S2112
D 2 2 1 2 Credit 2 Indoor Water Use Reduction 1-7 SEC/TGE
D 2 Credit 3 Cooling Tower and Process Water Use (LEEDv4.1) 1-2 SEC
D 1 Credit 4 1 SEC

Yes M+ M- No

20 9 2 0 ENERGY & ATMOSPHERE 31 Responsible
C Y Prereq 1 Fundamental Commissioning and Verification Req'd CxA
D Y Prereq 2 Minimum Energy Performance Req'd TGE/SEC/ART
D Y Prereq 3 Building-level Energy Metering Req'd SEC
D Y Prereq 4 Fundamental Refrigerant Management Req'd SEC
C 6 Credit 1 Enhanced Commissioning 2-6 CxA
D 14 2 Credit 2 Optimize Energy Performance 1-16 TGE/SEC/ART
D 1 Credit 3 Advanced Energy Metering 1 SEC
C 2 Credit 4 1-2 Owner
D 3 Credit 5 Renewable Energy Production 1-3 ART/Owner
D 1 Credit 6 Enhanced Refrigerant Management 1 SEC
C 2 Credit 7 Green Power and Carbon Offsets 1-2 Owner/ TGE

Yes M+ M- No

4 1 4 4 MATERIALS & RESOURCES 13 Responsible
D Y Prereq 1 Storage & Collection of Recyclables Req'd LPA/Owner
C Y Prereq 2 Construction and Demolition Waste Management Plan Req'd CM
C 4 1 Credit 1 Building Life-Cycle Impact Reduction 2-5
C 1 1 Credit 2 Building Product Disclosure & Optimization-EPD's (LEEDv4.1) 1-2 LPA/CM

Ph
as

e

Green Vehicles

Open Space

Water Metering

High Priority Site

4-Aug-2020

Demand Response

Site Assessment

Bicycle Facilities
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C 1 1 Credit 3 Building Product Disclosure & Optimization-Raw Materials (LEEDv4.1) 1-2 LPA/CM
C 1 1 Credit 4 Building Product Disclosure & Optimization-Material Ingredients (LEEDv4.1) 1-2 LPA/CM
C 2 Credit 5 Construction and Demolition Waste Management 1-2 CM

Yes M+ M- No

6 3 7 0 INDOOR ENVIROMENTAL QUALITY 16 Responsible
D Y Prereq 1 Minimum IAQ Performance Req'd SEC
D Y Prereq 2 Environmental Tobacco Smoke (ETS) Control Req'd LPA/Owner
D Y Prereq 3 Minimum Acoustical Performance Req'd Acoustical Engineer
D 2 Credit 1 Enhanced IAQ Strategies 1-2 SEC/LPA
C 1 1 1 Credit 2 Low-Emitting Materials (LEEDv4.1) 1-3 LPA/ CM
C 1 Credit 3 Construction IAQ Management Plan 1 CM
C 1 1 Credit 4 1-2 CM
D 1 Credit 5 1 SEC
D 1 1 Credit 6 1-2 ART/LPA
D 3 Credit 7 1-3
D 1 Credit 8 1 TGE
D 1 Credit 9 Acoustic Performance 1 Acoustical Engineer

Yes M+ M- No

4 2 0 0 INNOVATION IN DESIGN 6 Responsible
D 1 Credit 1 1 Team
D 1 Credit 2 1 Team
D 1 Credit 3 1 Team
C 1 Credit 4 1 Team
C 1 Credit 5 1 Team
C 1 Credit 6 LEED Accredited Professional 1 Team

Yes M+ M- No

1 2 0 1 REGIONAL PRIORITY 4 Responsible
01602 - Worcester, MA: SSc4 (2 pts), WEc2 (4 pts), WEc3 (2pts), MRc1 (2 pts), EAc2 (8 pts), EAc5 (2 pts)

D 1 Credit 1 EAc2 Optimize Energy Performance (20%/8 pts) 1 TGE
D 1 Credit 2 EAc5 Renewable Energy Production (5%/2 pts) 1 TGE
D 1 Credit 3 WEc Cooling Tower and Process Water Use (2pts) 1 TGE
D 0 Credit 4 MRc1 Building Life-Cycle Impact Reduction (2pts) 1 TGE
D 1 Credit 5 Rainwater Management (2 pnts) 1 TGE
D 0 Credit 6 Indoor Water Use Reduction (4 pnts) 1 TGE

Yes M+ M- No

46 32 21 13 PROJECT TOTALS  (Certification Estimates) 110
Certified:  40-49 points  Silver:  50-59 points  Gold:  60-79 points  Platinum:  80+ points

Daylight
Quality Views

Interior Lighting

IAQ Assessment
Thermal Comfort

Innovation: 
Innovation: 
Innovation: 
Innovation: 
Pilot Credit: 
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ATTACHMENT B 
MODULE 4 – SCHEMATIC DESIGN SPACE SUMMARY REVIEW 

 
This document has been updated by LPA|A with comments for the purpose of preparing 
a coordinated response from the District, OPM and LPA|A.  Coordinated responses to 
specific MSBA comments are in red with 11-point Gothic A1 font. 
 
District: City of Worcester 
School: Doherty Memorial High School 
Owner’s Project Manager: AECOM Tishman 
Designer Firm: Lamoureux Pagano Associates 
Submittal Due Date: July 8, 2020 
Submittal Received Date: July 8, 2020 
Review Date: July 8-29, 2020 
Reviewed by: A. Alves, C. Forde, C. Alles, J. Jumpe, K. Brown 
______________________________________________________________________________ 
The following comments1 on the Schematic Design submittal are issued pursuant to a 
review of the project submittal document for the new construction of the proposed project 
and presented as a Schematic Design submission in accordance with the MSBA Module 
4 Guidelines.  
 
The MSBA considers it critical that the Districts and their Designers aggressively pursue 
design strategies to achieve compliance with the MSBA guidelines for all proposed 
projects in the new program and strive to meet the gross square footage allowed per 
student and the core classroom space standards, as outlined in the guidelines. The MSBA 
also considers its stance on core classroom space critical to its mission of supporting the 
construction of successful school projects throughout the Commonwealth that meet 
current and future educational demands. The MSBA does not want to see this critical 
component of education suffer at the expense of larger or grander spaces that are not 
directly involved in the education of students. 
 
The following review is based on a new construction project with an agreed upon design 
enrollment of 1,670 students in grades 9-12.  
 
The MSBA review comments are as follows: 
 

 
1 The written comments provided by the MSBA are solely for purposes of determining whether the submittal documents, analysis 
process, proposed planning concept and any other design documents submitted for MSBA review appear consistent with the MSBA’s 
guidelines and requirements, and are not for the purpose of determining whether the proposed design and its process may meet any 
legal requirements imposed by federal, state or local law, including, but not limited to, zoning ordinances and by-laws, environmental 
regulations, building codes, sanitary codes, safety codes and public procurement laws or for the purpose of determining whether the 
proposed design and process meet any applicable professional standard of care or any other standard of care. Project designers are 
obligated to implement detailed planning and technical review procedures to effect coordination of design criteria, buildability, and 
technical adequacy of project concepts. Each city, town and regional school district shall be solely responsible for ensuring that its 
project development concepts comply with all applicable provisions of federal, state, and local law. The MSBA recommends that each 
city, town and regional school district have its legal counsel review its development process and subsequent bid documents to ensure 
that it is in compliance with all provisions of federal, state and local law, prior to bidding. The MSBA shall not be responsible for any 
legal fees or costs of any kind that may be incurred by a city, town or regional school district in relation to MSBA requirements or the 
preparation and review of the project’s planning process or plans and specifications. 
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• Core Academic – The District is proposing a total of 102,835 net square feet 
(nsf) which exceeds the MSBA guidelines by 22,835 nsf. The proposed area in 
this category has increased by 1,195 nsf since the updated Preferred Schematic 
Report (“PSR”) submittal. The MSBA notes that the following spaces are 
proposed: 

o (57) 870 nsf General Classrooms totaling 49,590 which is 1,990 nsf in 
excess of the MSBA guidelines. The overage is due to the inclusion of (1) 
additional 870 nsf classroom, and the District’s desire to provide 
classrooms exceeding MSBA guidelines by 20 nsf, totaling 1,120 nsf. 
Based on the information provided, the proposed number of classrooms 
supports the delivery of the District’s educational program. The MSBA 
accepts this variation to the guidelines. No further action required. 

o (12) 405 nsf Teacher Planning areas totaling 4,860 nsf which is 740 nsf 
below the MSBA guidelines. The MSBA accepts this variation to the 
guidelines. No further action required.  

o (10) 1,000 nsf Small Group Seminar (Common Rooms) areas totaling 
10,000 nsf which is 8,000 nsf in excess of the MSBA guidelines. As noted 
in MSBA’s updated PSR Review Comments, based on the information 
provided and the proposed size of the general classrooms compared to the 
square foot range allowed in the MSBA guidelines, the MSBA will 
participate in a portion of the overall proposed square footage associated 
with the Common Room areas. The MSBA calculates the ineligible square 
footage associated with the Common Room areas to be 2,700 nsf.  

o (15) 1,460 nsf Science Classroom/Lab areas totaling 21,900 nsf, which is 
300 nsf in excess of the MSBA guidelines. Since the updated PSR each 
Science Classroom/Lab has increased by 20 nsf, totaling 300 nsf. Please 
note the MSBA does not object to including larger Science Classroom/Lab 
areas; however, the 300 nsf exceeding the MSBA guidelines will be 
considered ineligible for reimbursement. 

o (1) 1,690 nsf Biotechnology Lab in excess of the MSBA guidelines. Since 
the updated PSR, the Biotechnology Lab has increased by 250 nsf. As 
noted in MSBA’s updated PSR Review Comments, based on the 
information provided in the District’s educational program and the need 
for larger equipment the MSBA accepts this variation to the guidelines. 
No further action required.  

o (1) 870 nsf Advancement Via Individual Determinations (“AVID”) 
Classroom in excess of the MSBA guidelines. As noted in MSBA’s 
updated PSR Review Comments, based on the information provided in the 
District’s educational program the MSBA accepts this variation to the 
guidelines. No further action required. 

o Science Prep and Storage Space: 
 (6) 265 nsf Prep Room areas totaling 1,590 nsf. 
 (5) 450 nsf Shared Prep Room areas totaling 2,250 nsf. 
 (1) 210 nsf Central Chemical Storage Room areas.  
 The proposed program includes 4,050 nsf which is 850 nsf beyond 

that included in the guidelines. As noted in MSBA’s updated PSR 
Review Comments, based on the information provided the MSBA 
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accepted (1) additional 200 nsf Prep Room. Since the updated PSR 
these areas have increased by an additional 650 nsf. Please note the 
MSBA does not object to this variation to guidelines, however the 
650 nsf that is beyond that included in the guidelines will be 
considered ineligible for reimbursement. 

o (4) 870 nsf Small Group Rooms (EL) totaling 3,480 nsf in excess of the 
MSBA guidelines. As noted in MSBA’s updated PSR Review Comments, 
based on the information provided in the District’s educational program 
the MSBA accepts this variation to the guidelines. No further action 
required.  

o (2) 870 nsf Language Labs totaling 1,740 nsf in excess of the MSBA 
guidelines. As noted in MSBA’s updated PSR Review Comments, based 
on the information provided in the District’s educational program the 
MSBA accepts this variation to the guidelines. No further action required.  

o (1) 2,000 nsf Large Group Seminar Room in excess of the MSBA 
guidelines. As noted in MSBA’s updated PSR Review Comments, the 
MSBA does not object to including this area; however, it will be 
considered ineligible for MSBA reimbursement. No further action 
required.  

o (3) 885 nsf Computer Science Classrooms totaling 2,655 nsf in excess of 
the MSBA guidelines. As noted in MSBA’s updated PSR Review 
Comments, based on the inclusion of the (4) related computer classrooms 
associated with the Engineering Technology Academy and the overall 
utilization of the proposed program, the MSBA does not object to 
including these areas; however, it will be considered ineligible for MSBA 
reimbursement. 

o As described above 8,305 nsf of the proposed 22,835 nsf in the ‘Core 
Academic’ category that is beyond guidelines will be considered ineligible 
for reimbursement. 
District Response: Acknowledged 

 
• Special Education – The District is proposing a total of 32,230 net square feet 

(nsf) which exceeds the MSBA guidelines by 15,110 nsf. The proposed area in 
this category has decreased by 720 nsf since the updated PSR submittal. Please 
note that the Special Education program is subject to approval by the Department 
of Elementary and Secondary Education (“DESE”) and that formal approval of 
the District’s proposed Special Education program is a prerequisite for executing 
a Project Funding Agreement with the MSBA.  
District Response: Acknowledged 
 

 
• Art & Music – The District is proposing 12,650 nsf which exceeds the MSBA 

guidelines by 4,300 nsf. The proposed area in this category has increased by 450 
nsf since the updated PSR submittal. As noted in MSBA’s updated PSR Review 
Comments, area beyond that included in the guidelines will be considered 
ineligible for reimbursement. Please acknowledge. 
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District Response: Acknowledged 
 

• Vocations &Technology – The District is proposing 30,970 nsf which exceeds 
the MSBA guidelines by 13,690 nsf. The proposed area in this category has 
increased by 2,170 nsf since the updated PSR submittal. As noted in MSBA’s 
updated PSR Review Comments, the proposed program includes no Non-Chapter 
74 vocational/technical programs and four Chapter 74 Programs, one existing 
program, and three new programs:  

o Engineering and Technology (existing program);  
o Programming and Web Development; 
o Marketing Management and Finance; and 
o Construction Crafter Laborer.  

These programs are identified in the District’s educational program and DESE’s 
letter dated October 7, 2019 confirms agreement with the viability of the 
District’s Chapter 74 proposed program offerings to proceed in the next phase of 
the project. Please note that as part of the 60% Construction Documents review 
additional information specific to the spaces designed for delivery of Chapter 74 
programming will be required, refer to MSBA's website 
https://www.massschoolbuildings.org/building/construction/chapter74 for 
additional information. 
District Response: Acknowledged 
 

 
• Health and Physical Education – The District is proposing a total of 36,750 nsf 

which exceeds the MSBA guidelines by 11,198 nsf. The proposed area in this 
category has decreased by 1,102 nsf since the updated PSR submittal. As 
previously stated in MSBA’s updated PSR Review Comments, the MSBA accepts 
two additional 3,000 nsf physical education stations, totaling 6,000 nsf for an 
adjusted total area of 31,552 nsf allowed in this category. Please note that the 
5,198 nsf beyond that included in the adjusted guidelines will be considered 
ineligible for reimbursement. Please acknowledge. 
District Response: Acknowledged 
 

• Media Center – The District is proposing a total of 10,870 nsf which exceeds the 
MSBA guidelines by 533 nsf. The proposed area in this category has decreased by 
330 nsf since the updated PSR submittal. Please note area beyond that included in 
the guidelines will be considered ineligible for reimbursement. Please 
acknowledge.  
District Response: Acknowledged 
 

• Auditorium / Drama – The District is proposing a total of 17,910 nsf which 
exceeds the MSBA guidelines by 7,510 nsf. The proposed area in this category 
has increased by 410 nsf since the updated PSR submittal. As noted in MSBA’s 
updated PSR Review Comments, the MSBA does not object to these spaces being 
included in the proposed project, however, area beyond that included in the 
guidelines will be considered ineligible for reimbursement. Please acknowledge. 

https://www.massschoolbuildings.org/building/construction/chapter74
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District Response: Acknowledged 
 

• Dining & Food Service – The District is proposing a total of 15,670 nsf which 
exceeds the MSBA guidelines by 2,515 nsf. The proposed area in this category 
has decreased by 266 nsf since the updated PSR submittal. As noted in MSBA’s 
updated PSR Review Comments, the MSBA does not object to these spaces being 
included in the proposed project, however, area beyond that included in the 
guidelines will be considered ineligible for reimbursement. Please acknowledge.  
District Response: Acknowledged 

 
 

• Medical – The District is proposing a total of 3,035 nsf which exceeds the MSBA 
guidelines by 1,625 nsf. The proposed area in this category has increased by 20 
nsf since the updated PSR submittal. As noted in MSBA’s updated PSR Review 
Comments, the MSBA does not object to these spaces being included in the 
proposed project, however, area beyond that included in the guidelines will be 
considered ineligible for reimbursement. Please acknowledge.  
District Response: Acknowledged 
 

• Administration & Guidance – The District is proposing a total of 10,450 nsf 
which exceeds the MSBA guidelines by 4,409 nsf. The proposed area in this 
category has increased by 391 nsf since the updated PSR submittal. As noted in 
MSBA’s updated PSR Review Comments, the MSBA accepts (1) 150 nsf School 
Resource Officer area and (1) 95 nsf Security Office, totaling 245 nsf for an 
adjusted total area of 6,286 nsf. Please note that the 4,164 nsf beyond that 
included in the adjusted guidelines will be deemed ineligible for reimbursement. 
Please acknowledge.  
District Response: Acknowledged 
 

• Custodial & Maintenance – The District is proposing a total of 3,735 nsf which 
exceeds the MSBA guidelines by 858 nsf. The proposed area in this category has 
increased by 142 nsf since the updated PSR submittal. As noted in MSBA’s 
updated PSR Review Comments, the MSBA does not object to these spaces being 
included in the proposed project, however, area beyond that included in the 
guidelines will be considered ineligible for reimbursement. Please acknowledge. 
District Response: Acknowledged 
 

• Other – The District is proposing a total of 4,200 nsf for Technology Services/IT, 
which exceeds the MSBA guidelines. The proposed area in this category has 
decreased, by 300 nsf since the updated PSR submittal. As noted in MSBA’s 
updated PSR Review Comments, the MSBA does not object to including these 
areas, however, this square footage will be considered ineligible for MSBA 
reimbursement. Please acknowledge.  
District Response: Acknowledged 
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• Total Building Net Floor Area – The District is proposing a total of 281,305 nsf 
which exceeds the MSBA guidelines by 88,781 nsf. The proposed area has 
increased by 2,020 nsf since the updated PSR submittal. Based on the comments 
provided above, the MSBA accepts this variation to guidelines; however, certain 
square footage indicated in the categories above will be considered ineligible for 
reimbursement. Please acknowledge. 
District Response: Acknowledged 

 
• Total Building Gross Floor Area – The District is proposing a total of 421,858 

gsf which exceeds the MSBA guidelines by 133,072 gsf using a grossing factor of 
1.50. The proposed area has increased by 1,858 gsf since the updated PSR 
submittal. Based on the comments provided above, the MSBA accepts this 
variation to guidelines; however, certain square footage indicated in the categories 
above will be considered ineligible for reimbursement. Please acknowledge. 
District Response: Acknowledged 

  
Please note that upon moving forward into subsequent phases of the proposed project, the 
Designer will be required to provide, with each submission, a signed, updated space 
summary that reflects the design and demonstrates that the design remains, except as 
agreed to in writing by the MSBA, in accordance with the guidelines, rules, regulations 
and policies of the MSBA. Should the updated space summary demonstrate changes to 
the previous space summary include a narrative description of the change(s) and the 
reason for the proposed changes to the project. 
 
District Response: Acknowledged 
 

cbazelmans
Stamp



   

6A.2 OPM DELIVERABLES 
6A2.2 Project Schedule 
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6A.2 OPM DELIVERABLES 
6A.2.2 Project Schedule 
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6A.2 OPM DELIVERABLES 
6A2.3 Project Scope and Budget 

 
A. OPM Construction Cost 

Comparison 
B. OPM Reconciled Cost 

Estimate 
C. CM at Risk Reconciled Cost 

Estimate 
D. Updated Total Project 

Budget 
E. Value Engineering 

Recommendations 
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6A.2 OPM DELIVERABLES 
6A.2.3 Project Scope and Budget 
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Comparison 
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6A.2 OPM DELIVERABLES 
6A.2.3 Project Scope and Budget 

 
B. OPM Reconciled Cost 

Estimate 

cbazelmans
Stamp



   

6A.2 OPM DELIVERABLES 
6A.2.3 Project Scope and Budget 

 
C. CM at Risk Reconciled Cost 

Estimate 
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6A.2 OPM DELIVERABLES 
6A.2.3 Project Scope and Budget 

 
D. Updated Total Project 

Budget 

 

cbazelmans
Stamp



   

6A.2 OPM DELIVERABLES 
6A.2.3 Project Scope and Budget 

 
E. Value Engineering 

Recommendations 
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6A.3 DESIGNER DELIVERABLES 
6A3.1 General Requirements 

 
A. Updated Work Plan 
B. Basis of Design Narratives 
C. Building Code Analysis 
D. List of Proprietary Items  
E. Interior Color Theory 

Statement  
F. Sustainable Design   
G. Structural Lateral Bracing & 

Seismic Design Narrative 
H. Structural Calculations & 

Floor Loads  
I. Energy Calculations  
J. Life Cycle Cost Analysis 

Energy & Water Consuming 
Devices  

K. HVAC Heat Gain & Loss 
Calculations  

L. Electrical Load Calculations  
M. Security & Visual Access 

Requirements 
N. Facility & Maintenance 

Requirements  
O. Quality Control Documents  
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6A.3 DESIGNER DELIVERABLES 
6A.3.1 General Requirements 

 

A. Updated Work Plan 
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MSBA Module 6 | Design Development 6A.2.3 PROJECT SCOPE & BUDGET 

A. Updated Work Plan 

 

 
 

Doherty Memorial High School 
 

PROJECT WORK PLAN: 

▪ Design Development Phase and Site Enabling Bid Package #1 MSBA Submission | March 25 

2021 

▪ CM, OPM and Commissioning DD comments distributed to consultants | March 25 2021 

▪ Consultant responses to DD comments due | April 8, 2021 

▪ Midpoint 60% CD drawings/specifications (incorporating LPA redlines) due | May 13, 2021 

▪ LPA/Consultant coordination/review meetings | May 27, 2021 

▪ 60% CD drawings/specifications due for LPA review before cost estimating | June 24, 2021 

▪ 60% CD drawings/specifications distributed to cost estimators & MSBA 60& CD Binder 

Deliverables due | July 8, 2021 

▪ Sitework Early Bid Package #2 issued to CM for bidding | July 22, 2021 

▪ 60% CD submission delivered to MSBA  |  July 22, 2021 

▪ 60% CD cost estimate reconciliation meeting | August 2, 2021 

▪ Reconciled 60% CD cost estimate delivered to MSBA  |  August 5, 2021 

▪ 90% CD Phase/ Early Structural Bid Package #3 Submission to MSBA | October 21, 2021  

▪ 100% CD Phase/Trade Contractor Final Bid Package #4 Submission to MSBA | January 13, 2022 

▪ Trade Contractor Bidding Complete | March 2022 
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6A.3 DESIGNER DELIVERABLES 
6A.3.1 General Requirements 

 
B. Basis of Design Narratives 
 

1. Architectural 
2. FF&E 
3. Acoustic Report 
4. Civil 
5. Landscape  
6. Structural  
7. Fire Protection 
8. Plumbing  
9. HVAC  
8. Electrical  
9. HVAC 
10. Electrical 
11. Food Service 
12. Audio Visual/Theater  
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MSBA Module 6 | Design Development 6A.3.1 GENERAL REQUIREMENTS 
B.1 Architectural Basis of Design 

 

  
Doherty Memorial High School 

 

GENERAL 
The Architectural Basis of Design has been updated based on the Design Development documents, but 
remains in alignment with the preceding Feasibility Study and Schematic Design submissions. This 
includes the establishment of Sustainable Design Goals, Project Phasing, and New Construction Scope 
of Work, and the preliminary selection of finishes.  
 
COMMUNITY GOALS 
The Doherty Memorial High School Visioning Sessions culminated in the definition of project goals and 
priorities for the re-imagined High School. Some of these goals and priorities have direct architectural 
implications that will help to establish the architectural basis of design. The following items are a 
summary of organizational or aesthetic architectural features which are desired in the new Doherty High 
School: 

 An entry sequence which is welcoming yet secure. 
 A prominent lobby space that enhances and encourages community use after school hours. 
 Building organization that ensures the educational program is equally accessible to all  
 Building features displaying student work, to encourage a sense of “Doherty Pride”. 
 Building massing and façade design that is sensitive to the surrounding neighborhood scale 

and park land. 
 Integration of special education spaces as to increase inclusion and reduce potential stigma. 
 An organization of classrooms to create 9th grade “communities” to assist the challenging 

transition into high school.  
 Introduce and feature STEM spaces that the existing Doherty High School could not spatially 

support, such as Maker Spaces, Computer Science Classrooms, Science Labs and Chapter 
74 vocational spaces.  

 Featured spaces that will be used for collaboration. 
 Careful consideration of daylighting interior spaces.  
 Durable and low maintenance interior finishes, with a “timeless” color palette 
 Integration of the history of Doherty Memorial High School, featuring its role in the City of 

Worcester 
 Durable and low-maintenance exterior materials  
 Landscaping and site features compatible with the adjacent park and residential street scape 

 
PHASING 
The new Doherty Memorial High School building will be constructed adjacent to the existing school, which 
will remain occupied until construction completion. Once the new building is complete, the existing 
building will be demolished, albeit in phases, but ultimately in its entirety. Any remaining site features 

cbazelmans
Stamp



MSBA Module 6 | Design Development 6A.3.1 GENERAL REQUIREMENTS 
B.1 Architectural Basis of Design 

 

  
Doherty Memorial High School 

 

(parking, driveways, athletic fields, etc.) would then be completed.  The construction phasing is currently 
envisioned to be in four stages: 
 

• Phase 1: Enabling Phase: Complete the school and immediate driveways essential for daily use. 
o Install perimeter fencing and erosion control 
o Install construction separation barrier between existing school and construction site 
o Install temporary parking, access road, and signage around existing school 

• Phase 2: Building Construction 
o Maintain separation of existing school and construction site 
o Construct new school building 
o Prepare for moving to the new school and demolition of the existing school 

• Phase 3:  Existing Building Demolition & Site Construction 
o Maintain separation of new school and construction site 
o Phase 3A: Abate and demolish the existing gymnasium and academic building 
o Construct parking and access for use by student school year 2024 
o Phase 3B: Abate and demolish the existing auditorium 

• Phase 4: Site Construction 
o Abate and demolish the remainder of the existing school 
o Construct sports field, bleachers, and support building 
o Complete all landscape work 
o Site Completion, Summer 2025 

 
Refer to the following documents for additional information on phasing: 

• Specification Section 01 12 00 Project Phasing Requirements  
• Site Phasing Drawings included in Volume I of IV of the Design Development drawings 

o C1.2 Site Phasing Plan 
• The Civil Basis of Design Narrative in Section 6A3.1.b Basis of Design Narratives 

 
 
While there will be temporary construction impacts, most notably the loss of nearly all existing outdoor 
areas, they are primarily site-related and the end result is a solution that meets the Educational Program 
requirements.   
 
Proposed SF areas are approximately as follows:  
 

 New Construction   = 424,600 GSF 
 Demolition (existing building)  = 167,000 GSF 
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MSBA Module 6 | Design Development 6A.3.1 GENERAL REQUIREMENTS 
B.1 Architectural Basis of Design 

 

  
Doherty Memorial High School 

 

 
 
NEW CONSTRUCTION SCOPE OF WORK: 

General:   
 It is assumed that the work will begin with construction of a new building, including associated 

sitework infrastructure. It is anticipated that only temporary office trailers with limited parking 
and material laydown/storage be available on-site. During this time, the existing building would 
remain fully occupied and will function, internally, much like it does presently. Externally, 
construction access would impact vehicular traffic to the rear of the existing building and the 
PE/Athletic fields would be unavailable.   We expect that the Contractor will access the site via a 
separate driveway on the east side of the site. Summer vacation months will be leveraged to 
maximize productivity for work (i.e. sitework such as repaving, new site utilities, drainage 
infrastructure, etc.) that would normally disturb school vehicular/pedestrian traffic and learning 
environment.  

 
SITE: 
 Refer to Nitsch Engineering Civil Basis of Design narrative in section 6A3.1.B. 
 
LANDSCAPE: 
 Refer to Studio 2112 Landscape Basis of Design narrative in section 6A3.1.B. 

 
BUILDING EXTERIOR/INTERIOR: 
 Provide new construction as follows: 

o Exterior walls:  Rainscreen system including metal stud back-up walls, glass fiber reinforced 
gypsum board, self-adhered air/vapor barrier (AVB), AVB transitions to window/door 
openings and roof systems, rigid insulation, thermally broken standoff clips, metal furring, 
joint sealants and masonry or metal wall panel system 

o Roofing:  Adhered PVC roofing system throughout, including all membrane/flashing, roof 
edging, sheet metal work, insulation, roof vapor barrier, wood blocking and other roof 
accessories (ladders, hatches, etc.) as required 

o Windows and Curtainwall:   Thermally broken aluminum systems, including 1” (min.) high 
performance insulating glass, perimeter joint sealants, insulated panels, screens, operable 
hardware, sheet metal work, air/vapor barrier (AVB) transitions, solar shading devices, 
window treatments and other accessories as required 

o Interior partitions:  Metal stud and Gypsum Wall Board (GWB) assemblies as required for 
structural and acoustical requirements; Concrete Masonry Units CMU at Gymnasium, Locker 
Rooms, CCL suite and other high-abuse areas 
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MSBA Module 6 | Design Development 6A.3.1 GENERAL REQUIREMENTS 
B.1 Architectural Basis of Design 

 

  
Doherty Memorial High School 

 

o Doors, Frames and Hardware:  Hollow metal and solid-core wood veneer doors typical; 
custom welded steel frames and borrowed lites; and lever type mortise hardware, electrified 
at exterior entries. All classroom door side lites are to have laminated glazing as well as a 
privacy shade for security.  In specialty areas, aluminum framed aluminum or solid-core wood 
veneer doors will be used in select high traffic and community use programed areas. 

o Millwork/Casework:   
 Classroom units with storage shelving, tall wardrobe and material storage units, and 

countertop with pencil grille above the Chilled beam cabinets.  
 Wall paneling system at Auditorium and Lobby 
 Custom cabinetry at main Administrative offices, Media Center, School Store, 

Auditorium/Stage, Cafeteria and other locations as indicated on the plans. 
o Finishes:  

 Lobby: Terrazzo tile flooring and base, plastic laminate panel system, ceramic tile or 
ceramic tile façade system to ceiling . Skylight, specialty ceiling and exposed 
structure above.  

 Cafeteria:  Terrazzo tile flooring and  base, a custom printed design accent wall on a 
plastic laminate system, ceramic tile façade system, ceramic wall tile to underside of 
ceiling. Microperforated metal plank ceiling suspended from structure above.  

 Corridors:  Linoleum flooring and resilient base, wall tile to 7’ with painted GWB 
above, ACT ceiling 

 Stairs: Terrazzo floors at landings and stair treads, ceramic wall tile to 7’ with painted 
GWB above, ACT 

 Classrooms:  Linoleum flooring, resilient base, painted GWB, ACT 
 Kitchen:  Seamless epoxy flooring/base, FRP wall paneling, washable ceiling tile 

system 
 Administrative Offices, Media Center:  Carpet tile flooring, resilient base, painted 

GWB, ACT 
 Auditorium and Stage:  Carpet (Auditorium aisles), Sealed concrete (auditorium 

seating) tempered hardboard (stage) and wood flooring (stage thrust). Plastic 
laminate panel system, custom millwork with architectural vinyl surface, acoustic 
wall panels, and painted GWB. Acoustic ceiling panels and exposed painted structure 
above 

 Black Box: Painted Tempered hardboard floor, painted impact resistant GWB walls, 
acoustic wall panels, lighting grid suspended from exposed acoustic deck, painted 
black 

 Gymnasium and Wellness:  Resilient tongue and groove maple flooring system 
(competition court area), vented rubber base, painted CMU to 12’ with impact-
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resistant GWB above, athletic wall pads, acoustical wall panels, painted acoustical 
cellular roof deck 

 Weight Room: Resilient athletic flooring, rubber base, impact resistant GWB walls, 
athletic wall pads, wood fiber ACT 

 Adaptive PE:  Resilient athletic flooring, rubber base, impact resistant GWB walls, 
acoustic wall panels, athletic wall pads, painted acoustical cellular roof deck 

 Locker Rooms:  Seamless epoxy flooring/base, ceramic wall tile to ceiling, impact 
resistant GWB soffits, wood fiber ACT 

 Shops/Vocational Rooms:  Sealed concrete or seamless epoxy floors, resilient or 
epoxy base, Painted CMU or impact resistant GWB walls, wood fiber ACT, impact 
resistant GWB soffits, or exposed painted structure above 

 Toilet Rooms: Seamless epoxy flooring and base, ceramic wall tile to ceiling, wood 
fiber ACT and impact resistant GWB soffits 

 Provide new Food Service equipment at Kitchen and Culinary Arts (refer to Food Services Basis 
of Design narrative) 

 Demolish existing building in its entirety after new construction is complete and ready for 
occupancy 

 
FIXTURES, FURNISHINGS & EQUIPMENT (FF&E)/TECHNOLOGY: 
 Provide new FF&E throughout including furnishings, equipment, maintenance items, etc. 
 Provide new Technology throughout, refer to FF&E Basis of Design narrative in section 6A3.1.B 

 
HAZARDOUS MATERIALS:  
 Abate entire existing building prior to demolition, refer to DD Specifications Appendix G for 

Hazardous Material report.  
 Provide radon mitigation system at Lower Level slab-on-grade areas 

 
STRUCTURAL: 
 Refer to the Structural Basis of Design narrative in Section  6A3.1.B. 
 
FIRE PROTECTION: 
 Refer to the Fire Protection Basis of Design narrative in Section 6A3.1.B 

 
PLUMBING:  
 Refer to the HVAC/Plumbing Basis of Design narrative in Section 6A3.1.B 

 
HVAC: 
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 The HVAC design has been updated significantly since the Schematic Design submission in 
response to the directive to reduce fossil fuel use.  Refer to the Sustainable Design section in 
6A3.1.F as well as the  HVAC/Plumbing Basis of Design narrative in Section 6A3.1.B 

 
ELECTRICAL: 
 Refer to the Electrical Basis of Design narrative in Section 6A3.1.B 

 
       THEATRICAL SYSTEMS 

 Refer to the Theatrical systems Basis of Design narrative in Section 6A3.1.B 
 

FOOD SERVICES: 
 Refer to the Food Service Basis of Design narrative in Section 6A3.1.B 
 
SUSTAINABLE DESIGN: 
 Refer to section 6A3.1.F Sustainable Design for the current LEED Scorecard, Sustainability 

Narrative and additional details on the sustainable goals for the project.  
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The Total Project Budget identifies $4,200 per student or a total of $7,014,000 for FF&E/Technology.  It 

is assumed at this time that the budget will be divided equally, at approximately $2,338,000 each, 

between the following three (3) categories: 

 Furniture 

 Equipment 

 Technology 

 

However, this distribution must be evaluated during the upcoming FF&E/Technology programming phase 

and will likely change.   Specific areas subject to revision include the following: 

 Student Technology devices:  It is assumed that student and teacher Chromebooks will continue 

to be leased by the district, but any specialized desktop computers will be included in the FF&E 

Budget.  

 Chapter 74 Program equipment: The design team will continue to refine the equipment lists for 

the proposed Chapter 74 Programs, Biotechnology Lab and CTE TV/Video editing studio. 

 At this phase, the following table outlines the items currently assumed to be within the base 

contract and FF&E Budget, respectively. 

 

FF&E BUDGET BASE CONTRACT 
a) Classroom Interactive Projectors 

including cabling for projectors. 
b) Flat Panel Display Technology- 

Collaborative and Interactive 
c) Servers, storage, firewall, etc. 
d) Document Cameras 
e) Desktop Computers (may be leased) 
f) Mobile Technology charging Carts 
g) Student and Teacher Mobile 

Technology (leased) 
h) Mobile Audio/Visual Equipment 
i) Printers 
j) Copiers (leased) 
k) Portable projector carts 
l) All equipment for Chapter 74 

Programs/CTE 
Programs/Biotechnology Lab, 
including installation and connections 

m) Furniture 
 

a) Category 6A cabling 
b) Fiber Optic Cabling between Main 

Technology rooms and Intermediate 
Technology rooms 

c) Environmental conditioning in all 
Technology equipment rooms. 

d) School Wide Public Address 
e) Master and Secondary Clock System 
f) Network Switch Electronics 
g) Telephone and Voicemail Equipment 
h) Classroom Speech Reinforcement 
i) Wireless Equipment 
j) Security - Intrusion, Access Control 

and Video Surveillance 
k) Audio-Video for large assembly 

spaces (Auditorium, Black box, Gym, 
Cafeteria, Media Center, Large 
Group Meeting Room). Refer to 
Audiovisual and Theatrical Systems 
Narrative in this section. 
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l) Provide power, data, exhaust and 
coordination of these utilities for the 
owner’s equipment 

 

 
Other Equipment included in Base Contract: 

Kitchen equipment is included in the base contract. 
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MEMORANDUM 
 
 
TO: Robert Para, AIA  

Lamoureux Pagano Associates | Architects 
 

FROM: Matthew T. Brassard, PE, ENV SP 

DATE: March 25, 2021 

RE: Doherty High School  - Nitsch Project #13325 
Design Development 
Basis of Design Report 

 

 
CIVIL ENGINEERING BASIS OF DESIGN 
 
Site Development Summary 
 

The new Doherty High School will be constructed on the existing Doherty High School site at 299 Highland 
Street in Worcester, MA (the Site). The associated parcel is listed as Worcester Assessor’s Office Parcel 
Number 11-INX-00001 and includes approximately 20 acres and is owned by the City of Worcester School 
Department.  The project includes complete demolition of the exiting school, construction of a new school 
building, new access drives and parking facilities, and a new multi-use artificial turf athletic field.  
 
The following is a descriptive summary of the site civil project elements and permitting requirements necessary 
to construct the project. 
 
Zoning Conditions 
 
The Site is located within the RS-7 Residential zoning district; single & two-family residential dwelling district 
with 7,000 sf minimum lot size. The existing school use is allowed by right in this district. No portion of the Site 
appears to be located within other zoning districts, historic districts, or other overlay districts. 
 
Easements and other Property Limitations 
 
Aside from a possible electric utility easement related to the existing electric service provided to the Site, there 
do not appear to be any easements, rights of way, historic registrations, or other encumbrances related to use 
on the Site, based on City of Worcester Assessor’s data. The parcel was formally part of Elm Park and was 
conveyed to the City of Worcester for school use in 1961, as defined by a Massachusetts Supreme Judicial 
Court Decree (WCRD Book 4178, Page 415) related to the use of the parcel by the City of Worcester for 
school use. Based on the documents provided to us by the City of Worcester, the existing site appears to be 
available for development.  
 
Soils 
 
Based on National Resources Conservation Service (NRCS) data, the soils on the southern (upper) portion of 
Site consist of Paxton soil and areas to the north are mapped as Hinckley-Urban Land Complex. Paxton soil 
consists of glacial till and typically exhibits a shallow restrictive layer that can result in a seasonal perched water 
table and is classified as a Hydrologic Soil Group (HSG) C soil with relatively low permeability. Hinkley soil is 
more well-drained and is classified as an HSG-A soil and does not exhibit shallow or perched groundwater 
conditions. It is unclear where the transition between these two soils lies on the Site, as the area between these 
two mapped soils has been developed for the school. In general, the soils are not likely to represent a significant 
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development constraint in terms of bearing capacity, workability, groundwater management, or erosion. The 
presence of glacial till soil typically associated with the Paxton Map Unit was generally confirmed by the results 
of the geotechnical report, including hydraulic conductivity values estimated at one test pit location. Refer to the 
geotechnical report for additional information related to soil conditions and refer to the project specifications for 
limitations on the use of the information contained therein. 
 
It is likely that excavation activities on the southern portion of the site necessary to construct the project will 
require groundwater management / dewatering activities.  
 
Access Drives and Parking 
 
The Site will be accessed by two new curb cuts on Highland Street. The eastern curb cut will be the bus entrance 
(entrance-only access), primary access to the building service and loading areas, and access to the parking 
garage located within the school building. It will also serve as a site access loop around the rear of the building, 
providing capacity for Special Education bus drop-off / pick-up. The rear (south) portion of the loop drive will 
also connect to a small parking area that will provide parking for and access to the Newton Hill trail system. The 
western curb cut will provide direct access to the new athletic field and will also connect to the central area of 
the site for general parking needs and for parent drop-off of students. School buses and general site traffic will 
exit the Site via the western curb cut. The western curb cut includes one entrance lane and two exit lanes for 
dedicated right and left turns. 
 
Striping modifications to Highland Street are proposed as a traffic mitigation measure. Dedicated turn lanes in 
the eastbound and westbound directions are proposed to lessen the impact of vehicles turning into the school 
on through traffic. Additional Highland Street striping and signage is proposed at the east school access drive 
to maintain a clear space at the entrance for school bus access. The project also includes relocation of two 
existing solar-powered Rectangular Rapid Flashing Beacons (RRFBs), proposed locations to be determined. 
 
287 parking spaces will be provided on surface parking lots situated on the interior of the parent drop-off, bus 
loops, and south lot including a total of 11 handicapped accessible spaces distributed across the site. Additional 
parking will be provided in a parking garage located within the proposed building footprint. The surface parking 
areas and access drives will require a total of approximately 5.4 acres of full-depth asphalt paving, pedestrian 
plazas, walks, and other hardscape. 
 
ADA-compliant pedestrian access will be provided from the east and west sides of the Site. See the Landscape 
narrative for a description of the pedestrian access and circulation system. 
 
Earth Moving 
 
Phased construction could result in separated cut and fill operations to facilitate construction of various aspects 
of the development as long-term soil stockpiling at the Site is not likely to be feasible. The final build-out will 
require excavation into the existing hillside on the south side of the developed portion of the parcel. Soil retention 
and site grading needs will require retaining walls across several areas of the site. The walls will vary in height 
and type although in most areas walls exceeding 4 to 5 feet in height will be designed in a tiered configuration 
to lessen their visual impact. The area immediately south of the new athletic fields will include spectator seating 
(bleachers) constructed into the existing slope, with flanking terraced walls to the east and west. See landscape 
design documents for a description of various wall types and for the configuration of the bleacher construction. 
 
Sanitary Sewer 
 
New sanitary sewer pipes and structures will be required including multiple building service connections, a 
dedicated kitchen service connection with an exterior grease trap vented to the building plumbing system, an 
exterior acid neutralization tank (potentially), a service connection to the restroom/storage building at the athletic 
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field, and dedicated drains for the garage parking area and any portion of the new building equipped to 
receive/store vehicles and/or gasoline-powered equipment. The latter dedicated service connections will also 
require gas/oil separators. In this case two of these areas are present: the parking garage and the vehicle 
access at the north courtyard. The separator for the parking garage will be located outside of the building and 
the one at the north courtyard will be within the building as part of the plumbing system. 
 
Water 
 
A new galvanized ductile iron water service main (1,700LF+) will be required to provide domestic water and 
fire protection services to the site. Four new fire hydrants are also proposed. A water service connection for 
the restroom/storage building near the athletic field is also proposed. See Drawings for locations and sizes. 
 
Storm Drainage 
 
A new stormwater management system that complies with the requirements of the MA DEP Stormwater 
Standards will be required for the project. The system will include provisions for peak flow management, 
groundwater recharge, and water quality treatment. The compact nature of the site layout and topographic 
constraints restrict stormwater management BMPs to structured/subsurface systems. Subsurface stormwater 
detention systems are proposed in the north courtyard area on the east side of the building under the central 
parking area, and beneath the new athletic field. Pretreatment of runoff from trafficked surfaces to these 
systems will be achieved by use of standard deep sump hooded catch basins and water quality structures 
(stormwater treatment units).  
 
Connections from the existing hillside drainage system south of the site are also proposed to prevent runoff 
generated by Newton Hill from impacting the site via overland flow. 
 
The stormwater management system for the project is designed to meet the Department of Environmental 
Protection’s (DEP) Stormwater Management Standards. The corresponding DEP Standards and anticipated 
project compliance are listed below: 
 
Department of Environmental Protection’s Stormwater Management Standards 
 
Project Type: The project site is previously developed and the proposed work will result in an increase in 
impervious area.  Therefore, the project is considered a mix of new development and redevelopment under the 
DEP Stormwater Management Standards. 
 

Standard 1: No new stormwater conveyances (e.g. outfalls) may discharge untreated stormwater 
directly to or cause erosion in wetlands or waters of the Commonwealth. 

 
Compliance: The project will comply with this standard.  There will be no untreated stormwater 
discharges from the site. 

 
Water quality treatment BMPs will be incorporated into the stormwater management system to provide 
adequate treatment of stormwater prior to discharge.  These water quality BMPs will include Deep Sump 
Catch Basins as pretreatment BMPs and Proprietary Water Quality Structures as treatment BMPs. 

 
Standard 2: Stormwater management systems shall be designed so that the post-development peak 
discharge rates do not exceed pre-development peak discharge rates. 
 
Compliance: The project will comply with this standard.  The stormwater management system will be 
designed to mitigate post-development peak discharge rates to less than pre-development levels for 
the 2-year, 10-year, 100-year 24-hour storm events.  The project includes an increase in the impervious 
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area resulting in a higher rate of runoff.  Underground recharge/detention systems are included in the 
stormwater design to mitigate the increase in runoff rate. 
 
Standard 3: Loss of annual recharge to groundwater shall be eliminated or minimized through the use 
of environmentally sensitive site design, low impact development techniques, stormwater BMPs, and 
good operation and maintenance.  At a minimum, the annual recharge from the post-development site 
shall approximate the annual recharge from pre-development conditions based on soil type.  This 
Standard is met when the stormwater management system is designed to infiltrate the required recharge 
volume as determined in accordance with the Massachusetts Stormwater Handbook. 

 
Compliance: The project will comply with this standard. Stormwater retained in the stone base of the 
underground recharge/detention systems is sized to in accordance with the mitigation required for the 
increase in impervious cover presented by the Project. 
 
Standard 4: Stormwater management systems shall be designed to remove 80% of the average annual 
post-construction load of Total Suspended Solids (TSS). 
 
Compliance: The project will comply with this standard.  Structured water quality BMPs will be 
incorporated into the design and sized to provide 80% TSS removal.  A Long-Term Pollution Prevention 
Plan (post-construction) for the storm drainage system will be developed that will define suitable 
practices for post-construction source control and pollution prevention for the site.  The plan will identify 
good housekeeping practices, provisions for storing materials and waste products inside or under cover, 
vehicle washing controls, requirements for routine inspection and maintenance of stormwater BMPs, 
spill prevention and response plans, provisions for landscaping maintenance, requirements for storage 
and use of fertilizers, herbicides, and pesticides, provisions for solid waste management, snow disposal 
and plowing plans relative to the proposed infiltration BMPs, winter road salt and/or sand use and 
storage restrictions, street sweeping schedules, provisions for preventing illicit discharges to the 
stormwater management system, training for personnel involved with implementing the plan, and a list 
of emergency contacts. 
 
Standard 5: For land uses with higher potential pollutant loads… 
 
Compliance: Not applicable.  The project is not associated with Higher Potential Pollutant Loads (as 
defined under Standard 5 in Volume 1, Chapter 1 of the DEP Stormwater Management Handbook). 
 
Standard 6: Stormwater discharges within the Zone II or Interim Wellhead Protection Area of a public 
water supply and stormwater discharges near or to any other critical area… 
 
Compliance: Not applicable.  The site does not contain critical areas and will not discharge untreated 
stormwater to a sensitive resource area. 
 
Standard 7: A redevelopment project is required to meet the following Stormwater Management 
Standards only to the maximum extent practicable:  Standard 2, Standard 3, and the pretreatment and 
structural stormwater best management practice requirements of Standards 4, 5, and 6.  Existing 
stormwater discharges shall comply with Standard 1 only to the maximum extent practicable.  A 
redevelopment project shall also comply with all other requirements of the Stormwater Management 
Standards and improve existing conditions. 

 
Compliance: The project is a combination of new development and redevelopment.  The project will 
improve existing conditions and will comply with the Stormwater Management Standards. 
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Standard 8: A plan to control construction-related impacts, including erosion, sedimentation, and 
other pollutant sources during construction and land disturbance activities (construction period 
erosion, sedimentation, and pollution prevention plan) shall be developed and implemented. 
 
Compliance: The project will comply with this standard.  Sedimentation and erosion controls will be 
incorporated as part of the design of this project and employed during site construction.  Land 
disturbance will be kept to the reasonable minimum area necessary to construct each project phase 
and the phasing of the work will be planned so that only the areas actively being developed are exposed.  
All other areas should have natural vegetation preserved, have good temporary cover, or permanent 
vegetation established and/or pavements installed.  Permanent structures, temporary or permanent 
vegetation and mulch/erosion netting should be employed as quickly as possible after land is disturbed.  
Disturbed areas will be protected from stormwater runoff by installing erosion control or stormwater 
management measures to prevent water from entering and running over disturbed areas, and to prevent 
erosion damage to downstream facilities.  Perimeter control practices will be installed to isolate the 
construction site from surrounding areas.  Siltation fence, temporary covers for drainage structures, and 
temporary settlement basins will be utilized where applicable. 

 
The project will disturb more than one (1) acre of land and therefore a Notice of Intent (NOI) under the 
Environmental Protection Agency’s (EPA) National Pollution Discharge Elimination System (NPDES) 
program will be required.  As part of this application, the Applicant is required to prepare a Storm Water 
Pollution Prevention Plan (SWPPP) and implement the measures in the SWPPP.  The SWPPP, which 
is to be kept onsite during the entire construction phase, includes erosion and sediment controls 
(stabilization practices and structural practices), temporary and permanent stormwater management 
measures, Contractor inspection schedules and reporting of all SWPPP features, materials 
management, waste disposal, offsite vehicle tracking, spill prevention and response, sanitation, and 
non-stormwater discharges. 
 
Standard 9: A Long-Term Operation and Maintenance (O&M) Plan shall be developed and 
implemented to ensure that stormwater management systems function as designed. 
 
Compliance: The project will comply with this standard.  An operations and maintenance plan including 
long-term BMP operation requirements will be prepared to assure proper maintenance and functioning 
of the proposed stormwater management system. 
 
Standard 10: All illicit discharges to the stormwater management system are prohibited. 
 
Compliance: The project will comply with this standard.  There will be no illicit connections associated 
with this project. 

 
Gas 
 
Gas service for the new building will be provided via a connection to the existing gas main in Highland Street.  
This service pipe will run from the eastern site entrance, along the service road, and connect to the Mechanical 
Room via the service yard. 
 
The MEP Engineer will coordinate with the local gas company to determine the building gas loads, required 
size of service, and if the gas main requires any upgrades.  All new gas piping will be installed by the local gas 
company, and trenching, backfill, and surface restoration will be the responsibility of the Contractor.  See the 
MEP section for additional information on the gas service. 
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Electric 
 
See the Electrical Engineering section for additional information on the electric service. 
 
Telecommunications 
 
See the Electrical Engineering section for additional information on the telecommunications service. 
 
Permitting 
 
Wetland Protection Act (310 CMR 10.00) 
 
The Wetlands Protection Act (WPA) ensures the protection of Massachusetts’ inland and coastal wetlands, 
tidelands, great ponds, rivers, and floodplains.  It regulates activities in coastal and wetland areas and 
contributes to the protection of ground and surface water quality, the prevention of flooding and storm damage, 
and the protection of wildlife and aquatic habitat.  The City of Worcester Wetlands Protection Ordinance 
(WWPO) includes additional requirements and review thresholds beyond the WPA. 
 
There are no wetlands onsite or within 100 feet of the site.  However, there is work proposed within 100 feet of 
existing drainage inlet structures that ultimately drain to a wetland/waterbody, which triggers jurisdiction by the 
Worcester Conservation Commission.  The project has received approval from the Worcester Conservation 
Commission for Phase 1 (Site Enabling Package).  The Notice of Intent for the remaining site work (Early Site 
Package) will be submitted on April 14, 2021. 
 
National Heritage and Endangered Species Program 
 
A review of the MassGIS data for Natural Heritage and Endangered Species Program (NHESP) indicates that 
the project site is not a Priority Habitat of Rare Species or an Estimated Habitat of Rare Wildlife.  Therefore, 
there are no permits required through the NHESP. 
 
Floodplain 
 
Floodplain information was obtained from the Flood Insurance Rate Map (FIRM) community map number 
25027C0614E.  The site is within a Zone X, which is identified as an area outside the 100-year floodplain.  
Therefore, there are no permits required with respect to the floodplain. 
 
Environmental Protection Agency National Pollutant Discharge Elimination System Permit 
 
The total disturbed area for the project will exceed one acre and therefore the project will be required to obtain 
a National Pollutant Discharge Elimination System (NPDES) Construction General Permit (CGP) through the 
United States Environmental Protection Agency (EPA).  A NPDES permit provides coverage for stormwater 
discharges from the site during the construction phase.  To apply for a NPDES permit, the Owner and Contractor 
will each need to complete and submit a Notice of Intent (NOI) form to the EPA.  Once the EPA receives both 
completed NOI forms, there is a 14-day waiting period until coverage begins.  A NPDES permit must be obtained 
prior to the beginning of construction. 
 
The NPDES permit requires that a Stormwater Pollution Prevention Plan (SWPPP) be prepared prior to 
submission of the NOI forms to the EPA.  The SWPPP outlines the Contractor’s requirements for onsite erosion 
and sediment control, including methods, source control, maintenance, and inspections. 
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Massachusetts Environmental Policy Act (MEPA) Regulations (301 CMR 11.00) 
 
An evaluation of the MEPA Environmental Notification Form (ENF) review thresholds for the project was 
conducted during the Schematic Design phase and no review thresholds were triggered.  This evaluation was 
again conducted based on the Design Development drawings and again no review thresholds were triggered.  
Therefore, an ENF is not required for the project. 
 
 
The following pre-construction municipal, state, and federal permit applications/processes are required: 
 

Agency / Dept Permit / Description Project Stage Typical 
Duration 

Worcester 
Conservation 
Commission 

Notice of Intent for Site Enabling Package 
Local review for compliance with municipal standards 

Received approval on 3/1/21, 
awaiting Order of Conditions 

- 

Worcester 
Conservation 
Commission 

Notice of Intent for Early Site Package 
Local review for compliance with municipal standards 

NOI submission scheduled for 
4/14/21 

3-4 months 

EPA Notice of Intent for Site Construction Activities  
Submission required as part of the National Pollutant 
Discharge Elimination System (NPDES) for 
stormwater discharges from construction sites. 

Draft Stormwater Pollution 
Prevention Plan (SWPPP) was 
included with WPA Notice of 
Intent. Final SWPPP adopted 
by Contractor and EPA NOI 
filed at least 14 days prior to 
initiation of construction 
activities. 

<1 month 

 
 
Q:\13325 Doherty HS\Civil\Project Data\Memoranda\13325-Basis of Design - Civil - DD.docx 
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DESIGN DEVELOPMENT 

Basis of Design for Doherty Memorial High School 

February 18, 2021 
 
Studio 2112 Landscape Architecture, Inc. 

840 Summer St., Suite 102 

Boston, Massachusetts 02127 

 

SITE LANDSCAPE APPROACH 
 
The Doherty Memorial High School is located in Worcester adjacent to Newton Hill, a park with wooded 
trails and public amenities. The landscape approach considers its sensitive location through the efficient 
use of site program, circulation, and terraced planted retaining walls designed to minimize visual impact. 
Building on the program developed in the schematic design phase, the landscape spaces fulfill a range of 
programmatic elements, while employing a consistent design language to create a unified campus feel for 
teachers and students. 
 
 
SITE CIRCULATION - VEHICULAR 
 
Buses and student/parent vehicle entries are separated to prevent back-ups and increase safety. Buses 
enter from Highland Street, east of the building and follow a ring road around the building to the main 
entry where students are dropped off at the front plaza. Continuing past the main entry buses exit onto 
Highland Street, west of the bus entry and main parking lot.  
 
Students, visitors and staff enter from Highland Street, west of the building. The parking lot is designed to 
maximize spaces and minimize pedestrian/vehicular interaction.  Staff who park in the garage will access 
counterclockwise around the south of the building.  The student drop off and bus lanes are one-way and 
separated by a planted island. The separation of the two drop-off areas prevents back-ups and increases 
safety and efficiency. 
 
 
SITE CIRCULATION – PEDESTRIAN 
 
Two universally accessible pedestrian paths provide access from Highland Street to the main building 
entrance, accommodating the high proportion of students that walk to school (50%). The two paths 
converge near the northeast building corner and separate again into terraced stairs leading toward the 
building and an accessible sidewalk that follows the bus drive toward the building entrance. From the 
main entrance, an accessible walk continues along the bus loop around the south side of the building to 
the gym entrance.  
 
Two universally accessible pedestrian paths provide access from the building to the athletic field. A 
pedestrian spine bisects the main parking lot and provides direct access from the primary building 
entrance to the athletic field. A sidewalk from the gym access connects to a path along the south side of 
the parking lot. This path leads to the service building and plaza adjacent to the athletic field. Another 
route stems south from this path to a set of stairs behind the service building that connects to the high 
side of the bleachers.   
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SITE ELEMENTS 
 
Desired programmatic elements have been worked into the site layout in appropriate locations that 
respond to the site’s topography and building footprint. The athletic field and service building are situated 
on the western side of the site. An adjacent tree-lined plaza provides space to gather and socialize. The 
bleachers to the south of the field are embedded into the topography adjacent to Newton Hill and can be 
approached from the top level via stairs or service building elevator, or by accessible ramp from the field 
level.  
 
The pedestrian plaza at the main building entrance provides gathering space for students and serves as a 
central pedestrian circulation intersection. The concrete benches in the plaza act as attractive amenities 
and unobtrusive security measures. Planter beds with flowering trees in the plaza shade students, faculty, 
staff and visitors as they gather and circulate. Continuing north from the plaza along the building, terraced 
seatwalls negotiate topographical change and create a place to sit and socialize. South of the main plaza, 
curved benches and planters form the perimeter of an outdoor dining area that is accessed from inside 
the building. 
 
A stepped retaining wall on the south side of the site carves a space for two vegetable garden beds and a 
fitness area. 
 
Two landscape spaces are bounded on three sides by classrooms: an amenity courtyard, and a gated 
shop area. The courtyard design allows for group project work and gathering space; a raised wooden 
stage offers opportunities for seating, exhibits, or theater. A seatwall with a planted slope backdrop leads 
toward the service road. In the gated shop area, seatwalls and a narrow planter bed provide attractive 
spaces for seating. 
 
 
PLANTING 
 
Trees and shrubs along the east ring road screen the service areas from Park Ave. Rows of trees are 
proposed along Highland Street, the east ring road, and the pedestrian path that bisects the parking lot to 
reinforce spatial geometry and provide shade. Flowering and grove trees add visual appeal throughout 
the site. Shrub and perennial beds line the main entry and parking bays.  
 
Specific plant species will be developed in the next phase and will carefully consider maintenance 
requirements and seasonal interest.  In addition, planting will meet a rigorous metric for biodiversity, with 
the plant schedule to contain no more than 10% of each species, 20% of each family, and 30% of each 
genus. All plant material will be specified in accordance with the Asian Longhorn Beetle restrictions of the 
City. 
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March 25, 2021 
 
 

Doherty High School 
299 Highland Street 
Worcester, Massachusetts 
 
Basis of Design – Structural  
 
 
The Doherty Memorial High School consists of about 420,000 sq. ft. of multi-story school 
buildings and a small two-story comfort-building at the athletic fields.  The school building 
conforms to Type IIA Construction. 
  
It is assumed that the foundations will be concrete foundation walls and interior spread footings 
supported on natural glacial till or compacted structural fill with a bearing capacity of 6 ksf.  The 
perimeter concrete foundation walls have wall pilasters and continuous wall footings.  Our 
assumptions are based on Lahlaf Geotechnical Consulting, Inc.’s “Geotechnical Report,” dated 
September 25, 2020.  The foundation also includes fifteen-foot and eighteen-foot high, 
cantilevered retaining walls between the Ground Level and Main Level (18-foot) as well as 
along the high side of the Gymnasium Building (15-foot) to retain the soil as the grade rises 
between the Main Level and Level 2 at the rear of the site.    
 
The slab-on-grade will be a 5” thick concrete slab-on-grade reinforced with welded-wire fabric 
(6x6-W2.9 W2.9), except at the parking area below the Gymnasium Building where the slab on 
grade will be 6” thick.  Control joints, consisting of sawn cuts and construction joints, will be 
shown on the plans, and will be located at about 12 feet on center to minimize shrinkage cracks 
in the slab. 
 
The framed slabs will be a 6 ½” thick normal-weight concrete composite slab supported on 
steel beams to provide a 1-hour rated slab. Select areas will need to be 2-hour rated slabs and 
will either be 7 ½” thick normal weight slabs, or sprayed with fire-proofing material.  3"-18 
Gauge composite metal deck will be specified and the slab will be reinforced with welded wire 
fabric (6x6-W2.9 W2.9).  The composite concrete slab is made composite with the steel beams 
by using shear studs, and "partial composite design" is used for the economy of installing fewer 
shear studs.  ASTM A992, with yield strength of 50 ksi, will be specified for the structural steel.  
However, the beams will be selected on serviceability requirements to reduce the problems of 
vibrations and deflections, so they will not necessarily be fully stressed. 
 
The roof framing will incorporate steel beams and long-span open web steel joists.  Long-span 
joists will be limited to the Gymnasium roof.  Concrete slabs will be placed below select HVAC 
roof units for sound attenuation.  The roof steel pitches to the roof drains to reduce the amount 
of tapered insulation, where possible.  The roof metal deck will be 1-1/2" (20 Gauge) Type B.  
The metal deck over the Gymnasium, Auditorium and Cafeteria will be 3” Cellular Acoustic.  
The Classroom, Auditorium, and Gymnasium roofs will be designed to support photovoltaic 
equipment.   
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Wide-flange columns will be used at the multi-story Classroom buildings, Gymnasium building, 
and at the Auditorium due to their length and loading requirements.  The columns will typically 
be W10 columns that will be spliced due to their length.  One- and two-story columns located 
near the Administration area may be HSS tube columns to allow for the columns to be buried in 
the wall assembly. 
 
The lateral stability of the buildings will be achieved with concentrically braced steel frames, 
ordinary steel moment frames, reinforced CMU walls, concrete floor diaphragms, and metal 
deck roof diaphragms.  Steel braces will typically be HSS8x8 and HSS10x10 tubes and will 
resist the lateral loads in both tension and compression.     
 
The buildings will be structurally isolated at several expansion joints; including isolating the 
Gymnasium Building, Science Classroom Building, as well as the three Classroom Buildings 
from the core Administration/Auditorium Building.  
 
The two-story comfort building at the athletic fields will include concrete foundation walls similar 
to the main school building, including a full-height retaining wall on the high side of the building 
to allow on-grade access to both levels of the building.  The slab-on-grade will be a 5” thick 
concrete slab-on-grade reinforced with welded wire fabric (6x6 W2.9 W2.9).  The framed slab 
will be a 3 ½” thick normal-weight concrete slab supported on steel beams.  1”- 22 Gauge metal 
form deck will be specified and the slab will be reinforced with welded wire fabric (6x6 W2.9 
W2.9).  The mono-sloped roof will be framed with wide-flange steel beams and 1-½” metal roof 
deck (20 Gauge).  Lateral stability of the comfort building will be achieved with reinforced CMU 
walls at the exterior walls of the building. 
 
 
Bolton & DiMartino, Inc. 
 
 
Christopher Tutlis, P.E. 
President 
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EXECUTIVE SUMMARY 

 

This report summarizes the code required and recommended Fire Protection (FP) systems for an 

all-new high school at the existing Highland St. site.  The main change from the schematic phase 

FP narrative is that the City Building Department, based on CMR 780 104.10, is allowing the use 

of a manual wet standpipe system in the building.  Furthermore, they are allowing the fire pump 

to be omitted if a high-pressure-Park Ave FP service is installed in lieu of the planned low-

pressure Highland St service.   

 

This narrative also includes several storage recommendations that will help minimize FP costs.  

The following work will be provided: 

 

Installations: 

 

•   Provide a new underground FP service from the nearby Park Ave, high-pressure system.  

New service will be designed, installed, and entirely paid for by the City of Worcester as a 

separate endeavor from this school design and construction project.Provide a new, NFPA 13 

(2013) wet sprinkler system through-out the building (except for IT and the underground 

parking garage), with 4, combination sprinkler-standpipe risers, 4, standpipe-only risers, and 

a zone-control-valve station on each floor for each wet-system sprinkler-standpipe riser (16 

zones total)  . 

 

• Provide a new dry-system for the underground parking garage.  System will have 2 risers.   

 

• Provide a new clean-agent fire suppression system plus a double-interlock pre-action system 

for the IT server room.  Pre-action sprinklers shall be extra-high temperature – to ensure that 

the clean agent system activates first, and hopefully prevents activation of the water system. 

 

• Sprinkler system will be sized primarily for non-combustible, un-obstructed construction in 

spaces with ceilings, and non-combustible, obstructed construction in spaces without 

ceilings. 

 

• Due to the size and amount of MEP utilities being supported by the building structure, pipe 

hanger spacing will, for some pipe sizes, be closer than code maximum. 

• Protect small isolated cold areas (i.e. walk-in coolers, loading dock) by “dry sprinklers” off 

of the wet system.   

 

• Omit sprinklers under outside roof overhangs (other than the loading dock), as they are of 

completely non-or-limited combustible construction.   

 

• Provide a hose-valve on both sides of the stage (stage is over 1,000 sqft.). 

 

• Provide Class I stairwell standpipes per NFPA 14 (2013) through-out, as the highest floor 

level is 30’ or more above lowest fire department access.  The Worcester Fire Department 

(WFD) has approved locating all standpipes hose-valves on main-landings.  Standpipes in 
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general will extend to a roof hydrant, unless the hydrant is waived by the WFD.   In some 

locations standpipes are close enough together that a nearby roof hydrant can fully cover the 

“waived-hydrant” area.  In other areas there is a personnel door at the roof level, with 2 hose 

valves just inside the roof-level door. 

 

• Review available storage areas and storage needs.  Re-organize storage to keep it confined to 

designated storage rooms, with appropriate FP coverage. 

 

1. Keep all storage heights less than 12’, and top of storage a minimum of 18” below the 

sprinkler deflector level. 

2. Where large amounts of plastics or foam are stored (i.e. recycling room, gym storage 

or theatre set-storage), store materials in an enclosed room with a ceiling under 17’ 

high.  Store materials in solid piles, bin-boxes, single-row shelves, or back-to-back 

shelves, with top of storage under 12’ high - for an “extra hazard group 2”, (EH2) 

hazard rating.   Where feasible, keep plastics storage rooms under 400 sqft. (to 

minimize the required hose demand.    

 

• Connect new FP system alarms to a new central Fire Alarm Control Panel (FACP), provided 

under Electrical.   

 

• New Kitchen Exhaust Hood and Hood FP system will be provided under kitchen equipment. 

 

• Portable fire extinguishers per NFPA 10 provided by the General Contractor. 

 

Maintenance: 

 

• Train in-house personnel, and provide required, regular, sprinkler system and fire 

extinguisher inspections using in-house inspectors 

 

• Provide additional required maintenance and testing of FP and fire extinguisher systems, 

alarms and flow via maintenance contract. 

 

1.  BUILDING DESCRIPTION: 

 

The new Doherty High School (DoHS) will be a split-level, 6-story building with type 2A non-

combustible construction - primarily steel, block, and brick.   Total occupied building area is 

approximately 420,000 square feet, plus 44,000 sqft of parking garage.  The building is split-

level, and located on a side-hill, such that each next higher level is higher up on the hill.   

 

The building is approximately 78% "light hazard" and 21% “ordinary hazard”, and 1% “extra 

hazard”.   

 

“Ordinary hazard” areas would include (group 1) the main kitchen and kitchen service areas, and 

(group 2) boiler room, mechanical rooms, exterior loading docks, most storage-areas, 

construction craft labor shops, ETA shops, and the stage.   
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The recycling room, gym storage room, and theatre set storage (under 1% of the building), may 

contain significant amounts of group A plastics.  We expect the recycled plastics, gym storage, 

and set storage materials may extend up to a height of 10’ AFF, resulting in an EH-2 area.  The 

construction craft-labor area will also contain several welding booths, with bottled oxygen and 

flammable gasses (propane and acetylene) stored in a small enclosed room.  This area will also 

be extra hazard (EH-1).   

 

Areas requiring special types of protection include the: 

 

• stage (1 hose station on each side) 

 

• kitchen hood exhausts (dry-agent packaged hood suppression by kitchen 

equipment) 

 

• storage areas with shelves (aisle to aisle) over 30” deep would be considered “rack 

storage”.  Hazard level would depend on what materials are stored in that manner, 

and could vary from OH2 to EH2.   We are at this time, unaware of any rack storage 

areas in the designed building. 

 

• There will be no combustible concealed spaces in the all-new building except for 

the under bleacher area in the gym.  This area will be protected by extended 

coverage sidewalls spraying down the slope under the open-bleachers.   

 

• The Mass Building Code, (IBC 2015) permits unlimited miscellaneous wood 

blocking to be used inside walls for hanging railings, wall-mounted cabinets and 

accessories, etc.  All other wood blocking (above ceilings, inside chases, etc) is 

specified to be Class A fire-retardant (NFPA 13 “limited combustible”).  

 

Any flammable liquids such as paints, thinners, and flammable science materials will be stored 

in listed flammable-cabinets.  There are no other known special hazards in the building,  

 

2.  DESIGN RESPONSIBILITY 

 

The design engineer of record for the fire protection system is Lily Kara Barak – of Sensible 

Solutions – Hadley, Ma.  The design engineer of record for the fire alarm system is Azim Rawji 

– of ART Engineering Inc. – Worcester, Ma. 

 

3.  APPLICABLE REGULATIONS 

 

The Mass. Building Code and Fire Prevention regulations primarily define where fire protection 

systems are required and the required system components.   
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Massachusetts is currently governed by the 2015 International Building Code, with Mass. 

Amendments listed in 780 CMR 9th Edition.  Current building code requires the following in a 

facility of this sort: 

 

1. Although the building is not high-rise by the IBC 2015 definition, it is high rise by the Mass 

Amendments definition.  This affects several aspects of fire protection – most notably 

standpipe and fire pump requirements.  The fire pump, however, has been waived by the 

Worcester Building Dept, as permitted by CMR 780 104.10. 

 

2. An Educational-use building over 12,000 square feet requires a sprinkler system “through-

out” per NFPA 13.  The system must be designed and installed per the 2013 edition of NFPA 

13.   

 

3. Water-sprinkler systems must be maintained per NFPA 25.   

 

4. In a fully sprinkled building, Class I standpipes are required if a building’s top floor is more 

than 30’ above the lowest (adjacent) Fire Department vehicle access.  The top floor levels in 

all of the multi-story portions of the building are more than 30 ft above lowest fire 

department access.  Thus, stairwell standpipes are required through-out. 

 

A. Stages over 1,000 square feet require fire-hose stations on both sides of the stage.   This 

stage is over 1,000 sqft, so stage hose stations will be provided. 

 

B. Class I standpipe hose stations are also required in the exit passageway of all areas 

containing “high-piled” (over 12’) combustible storage.  We are unaware of any high-

piled storage areas in the building. 

 

5. High-rise buildings have certain requirements that apply to all high rise building, and 

additional requirements that only apply to “very tall” buildings (whose building height is 

over 420 ft.)  Doherty HS is not a very tall building, so those requirements are not listed here.   

 

A. High rise buildings (all) 

 

i. 403.3.3  In seismic categories C, D, E, and F, an automatic, on-site water supply is 

required.  Supply shall be sized to provide 30 minutes flow at the most demanding 

sprinkler flow including hose streams.  DoHS is seismic category B, so this does not 

apply.  

 

ii. 403.4.8,4  Electrically operated fire pumps are considered emergency power loads, and 

must be connected to an emergency generator, operating within 10 seconds of a 

power loss.  This also no longer applies, due to the City Building Dept. permitting the 

fire pump to be omitted.   
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iii. Fire pumps shall be located in a 2-hour-rated room, with direct access outside, or a 2-

hour rated access.  This also no longer applies, due to the City Building Dept. 

permitting the fire pump to be omitted.   

 

Minor requirements include: 

 

6. Identification signs with specific text messages must be installed on all equipment, valves, 

etc.   (See “Fire Protection Systems Provided”) 

 

7. All critical system components must be monitored by listed Fire alarm control units, and all 

alarms, trouble signals, and supervisory signals must be automatically transmitted to the local 

fire dept. via approved means.  Water flow alarms must also activate local Audio / visual 

alarms to trigger evacuation.  

 

8. Kitchens with commercial cooking equipment under type 1 hood exhausts require fire 

suppression that also must be regularly tested and inspected.   

 

9. Labeled, approved, and visible fire extinguishers are required in all E-use buildings.  In 

buildings covered thru-out with quick response sprinklers, however, portable fire 

extinguishers are only required in the following locations:   

 

A. within 30’ of commercial cooking equipment (type K);   

B. areas with flammable or combustible liquids; (type B)  

C. per NFPA 241 when structures are under construction / renovation;   

D. special hazard areas listed in the code (such as wood-working or auto repair areas - that 

would apply only to the CCL and ETA shop area of DoHS);   

E. as required by the local fire dept. 

 

10. Areas where toxic gasses are used require gas leak detectors with distinct audio-visual 

emergency alarms, and automatic shut-down of gas supplies.   There is no toxic gas storage 

in the building except in a central chemical storage room.  Natural gas will be used to power 

HVAC and kitchen equipment, and there will be natural gas supplies in all science rooms, 

which are designed as an OH-2 hazard. 

 

11. An unobstructed, readily accessible Fire Dept. Connection  (FDC) that permits the Fire Dept. 

to pump extra water into the sprinkler and standpipe systems is required.  As agreed with 

WFD, 2 FDCs will be provided.  We currently show both on the main level – one outside the 

fire protection service entrance room, and one near the north corner of the gym.  Locations 

must be approved by WFD.  Each FDC will be 6”, with 4, 2-1/2” inlets to meet the 1000 gpm 

standpipe demand.  Threads will compatible with the fire dept.’s pumping trucks(2-1/2” NPT 

Siamese). .   
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The NFPA standards primarily define how the Fire Protection Systems must perform and how 

they will be installed.  Requirements vary greatly by hazard type and building combustibility and 

are only briefly summarized here. 

 

NFPA 13  2013 Edition  – Sprinkler Systems 

 

1. Sprinklers are required “through-out”, except where specifically permitted to be omitted.  

Throughout means not only occupied spaces, but in electrical / mechanical rooms, 

closets, walk-in-coolers, combustible concealed spaces, and several other spaces that the 

DoHS will not have such as attics and crawl-spaces.  

 

2. Each wet Sprinkler “system” is limited to 52,000 sqft (light or ordinary hazard) or 40,000 

sqft (extra hazard) on a single floor, per riser.  This minimizes the area taken out of 

service in the event of an equipment failure, or fire.   Areas on different floors are not 

added together – for example, up to 52,000 sqft on each of two floors can be served by a 

single riser.   DoHS will have 4 combination sprinkler-standpipe risers, plus 2 dry risers 

to cover it’s 465,000 total sqft. 

 

3. The number and spacing of sprinklers in any room, and the minimum amount of water 

each sprinkler must discharge is defined based on the room’s “hazard group”.  The basic 

hazard groups in NFPA 13 are  

 

a. “Light hazard (Light)”,   

b. “Ordinary Hazard (OH-1 or OH-2) and  

c. “Extra Hazard (EH-1 or EH-2)”.   

d. Spaces used for storage have special classifications depending on what materials 

are stored and how they are stored.    

 

4. Sprinkler piping may be sized based on hydraulic calculations or using pre-defined pipe 

schedules.  All piping in this building is hydraulically designed. 

 

5. In addition to the hazard rating of an area, the fire protection requirements also depend on 

whether the construction is  

 

a. “combustible” or “non-combustible”. 

b. “Obstructed” or “non-obstructed”. 

 

This sprinkler system is designed for predominately non-combustible, non-obstructed 

construction in spaces with ceilings, and non-combustible, obstructed construction in 

spaces without ceilings. 

 

6. Sprinkler systems can be “wet” (piping always filled with water), “dry” (piping always 

filled with air, except in a fire), or one of several specialty types.  NFPA recommends wet 

systems be used where-ever possible, as they provide the fastest response to a fire.   A 

wet-system is provided for most of the building, a dry system for the under-building 
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parking garage, and a combination clean-agent system / double-interlock pre-action 

system for the IT server room. 

 

7. Small isolated cold areas in DoHS will be sprinkled by “dry sprinklers” off of a wet 

system.  This would apply to Walk-in freezers and coolers, and the loading dock. All 

other canopies are non-or-limited-combustible construction, and per NFPA 13, these 

canopies will not be sprinkled.    

 

NFPA 14 – 2013 Edition - Standpipes   

 

1. Stairwell standpipes (2-1/2” hose outlets plus 1-1/2” hose outlets located in all stairwells) 

are required for this school, as the “top floor-level” is more than 30’ above lowest fire 

dept. access.  Standpipes will be Class I (vs Class III), as the building is sprinkled 

through-out.   

 

2. The stage is more than 1,000 sqft in area, so a stage hose station will be provided on each 

side. 

 

3. Standpipes in general must be automatic, wet systems – with the following exceptions: 

 

a. Automatic dry systems if approved by AHJ, in areas subject to freezing 

 

b. Manual-wet standpipes permitted if building is not high-rise, and approved by the 

local fire department.   

 

In this instance, the City Building Dept., as permitted by CMR 780 104.10, has 

accepted the City and WFD’s request to use a manual-wet standpipe system. 

 

4. Stand-pipe piping will be hydraulically sized per NFPA 14.  Captain Thomas Bull of the 

Worcester Fire Dept. stated WFD can provide 1500 gpm at 150 psi at the FDCs.  The 

standpipe piping has been sized to provide code-required flows at the remote standpipe 

hose stations with 150 psi / 1500 gpm available at either FDC.   

 

5. A 1-1/2” reducer and cap will be provided on all 2-1/2” Class I outlets. 

 

NFPA 10 – Fire Extinguishers 

 

1. Selection of fire extinguishers is based on the type and size of fires expected to occur. 

 

2. Classes of fires: 

 

a. A – ordinary combustibles – wood, paper, cloth, rubber, many plastics 

b. B – Flammable liquids, greases, tar, oil, paints, solvents, alcohols, gasses. 

c. C -  Energized electrical equipment 

d. D – combustible metals 
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e. K -  cooking oils 

 

3. The size and quantity of extinguishers required is based on the room’s hazard level.  

Room hazards are defined as: 

 

a. Light hazard if has normal amounts of Class A materials, with less than 1 

gallon/room class B 

 

b. Ordinary Hazard if occasionally has more than normal amounts of Class A, and 

less than 5 gal/room class B 

 

c. High hazard – storage, manufacturing, or packaging of Class As, or class B over 5 

gal./room 

 

4. Building structure is be protected by Class A extinguishers.  Specific occupancies are 

protected by extinguishers with an appropriate class.  Extinguishers can be “multi-

purpose, for example, type ABC is very widely used. 

 

5. Class B fires must be protected with large (over 10 lb) dry chemical medium, with 

minimum discharge of 1 lb/second. 

 

6. Class K (cooking oil) fires must be protected with class K extinguisher.   ID all K 

extinguishers “Activate FP system prior to using extinguisher” 

 

7. Extinguishers should be inspected monthly to ensure they are in place, are full (“hefting” 

test), with no visible damage.   They require annual minor maintenance and 6 and 12-year 

interval major maintenance / testing.   

 

NFPA 25 – FP Maintenance 

 

Current NFPA maintenance requirements are summarized below: 

 

1. Annual, visual inspection (from the floor) of all sprinklers for:   leaks; “loading” 

(accumulation of foreign materials such as grease, lint, paint, etc);  corrosion; physical 

damage;  

 

2. Annual visual inspection of the spare sprinkler cabinet to ensure it contains the proper 

type and quantity of sprinklers and wrenches. 

 

3. Annual visual inspection (from the floor) of pipe and hangers for:  leaks, corrosion, extra 

weight, damage. 

 

4. Annual inspection (just before cold weather) of building to ensure all areas with water-

filled piping have heat, and dampers, windows, etc. are all closed. 
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5. Monthly inspection of pressure gages for normal pressures, and damage. 

 

6. Quarterly inspection and operational test of alarm devices (flow switches)..   

 

7. Quarterly inspection of the hydraulic name-plates to ensure they are in place. 

 

8. Monthly inspection and annual test of control valves,  

 

9. Monthly inspection and annual testing of the back-flow preventor 

 

10. Quarterly inspection of fire dept. connections. 

 

11. Annual full-flow test out main drain. 

 

12. Sprinkler testing – laboratory testing of a “representative sample (minimum 1% of total 

installed).  Test after 20 years, then every 10 years there-after.  If any tested samples fail 

– replace all sprinklers represented by that test sample. 

 

Sprinkler system maintenance will increase the school’s annual maintenance costs.  This will be 

at least partially offset by the reduction in fire extinguisher maintenance, however, since far 

fewer extinguishers will be required once the sprinkler system is installed.   

 

NFPA 241: 

 

Since Oct, 2017, NFPA 241 has been adopted by the State of Massachusetts.  Most of its 

requirements are common sense, though some will increase construction costs.  Requirements 

are summarized here: 

 

1.2.4   A fire safety program shall be included in all constructions, alteration, or demolition 

contracts.  Per 7.1 this shall include at minimum: 

 

1. Good housekeeping 

2. On-site security 

3. Installation of new FP systems as construction progresses 

4. Preservation of existing systems during demolition (no existing systems at DoHS) 

5. Organization and training of an on-site fire-brigade 

6. Development of a pre-fire plan with the local FD 

7. Rapid communication 

8. Consideration of special hazards resulting from prior occupancy 

9. Protection of existing structures and equipment from exposure fires caused by 

construction, alternation or demolition operations. 

 

4.3.1 Temporary Enclosures:  Only non-combustible panels, flame resistant tarps or approved 

materials with equivalent fire-retarding capacity shall be used. 
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4.3.4.1    All Temporary enclosures shall be equipped with a minimum of 1 fire extinguisher 

suitable for all classes of fires expected inside the enclosure.   

 

4.3.4.2    Travel distance to a fire extinguisher from anywhere in the construction area shall not 

exceed 50 ft. 

 

5.1 Hot Work – defined as work involving burning, welding, or a similar operation that is 

capable of initiating fires or explosions. 

 

5.1.1    FP precautions, permits, and fire watches shall be per NFPA 51B.   

 

5.1.3.1  Fire watches shall be assigned no other duties. 

  

5.5.1.1,  2 and 5 Storage and handling of Flammable and combustible liquids:   

shall be per NFPA 30 – in approved safety containers, in areas posted “no smoking”.  Storage of 

class I and II liquids shall not exceed 60 gallons within 50 ft of the structure.   

 

7.2.5: Guard service shall be provided where required by the local AHJ.     

Security fences shall be provided where required by the local AHJ. 

Entrances shall be secured where required by the AHJ 

 

7.4 Fire Alarm reporting – There shall be a nearby, readily available public fire alarm box or  

telephone service with FD number and address conspicuously posted near each telephone. 

 

7.5 Access for Fire Fighting:  A command post with plans, emergency info, keys, 

communications, and equipment shall be provided at a suitable site location.  The local AHJ may 

require an approved-type, locked key box installed in an accessible location. 

 

7.5.5 Access roadways:  The following may be relaxed by the local FD, if they feel fire-

fighting / rescue operations would not be impaired: 

 

Every building shall be accessible for FD apparatus.  Min. standards:  All-weather 

driving surface that can withstand live loads of FD trucks, min 240” wide, min 162” vertical 

clearance.  The required width shall not be obstructed in any way – including by parked vehicles.  

Access roads shall extend to within 150 ft of all portions of the 1st floor exterior walls. 

 

8.6.1.1  Fire walls and exit stairways – where required for the construction – shall be given 

priority for installation. 

 

8.6.1.2 and .3  Fire doors with approved closing devices and hardware shall be installed as soon 

as is practicable, and shall not be obstructed from closing once installed.   

 

4.  FIRE PROTECTION SERVICE AND FIRE-FIGHTING SUMMARY 
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Water to the new school will be fed from two directions.  A new 8” site main will loop around 

the new building, with both ends connecting to a new 12” branch from a 24” Park Ave, high-

pressure main.  The new 12” branch will be designed, installed, and entirely paid for by the City 

separately from this school’s design and construction budget. 

 

Site hydrants around the existing school will be removed, and new site hydrants are planned.  

See site plans for exact location and number of new hydrants.  There will be a site hydrant within 

100 ft. of both the east and west FDCs. 

 

A 9-25-20 flow test performed by Cogswell Sprinkler on a 24”, Park Ave high pressure main 

showed a static pressure of 134 psi and a residual pressure of 130 psi, with 2,726 gpm flowing.  

This is great flow and pressure,   A new flow test will be performed by the successful bidder 

before installation of the new FP system. 

 

Emergency vehicle access will be excellent, - with 100% of the building accessible to apparatus. 

 

5.  FIRE PROTECTION SYSTEMS TO BE INSTALLED 

 

A new “wet-type” system will be installed through-out the occupied building, with a dry system 

for the under-building parking garage.  Both systems will be per NFPA 13 (2013), with stairwell 

standpipe system per NFPA 14 (2013).   A new clean agent system and a double interlock pre-

action system will be installed in the IT server room.  The clean agent system will activate first, 

and the pre-action system (with very high temperature sprinklers), will only activate if the fire is 

not controlled. 

 

Sprinklers will be intermediate temperature throughout the building, except where a higher 

temperature rating is required by NFPA 13.   

 

All spaces with ceilings will utilize concealed pendants at the request of Worcester Facilities.  K-

factor will be 5.6 in most areas, with K11.2 Light-listed extended coverage sprinklers used in 

some light hazard areas, and K11.2 OH-listed extended coverage sprinklers used in some 

ordinary hazard areas.  All extended coverage sprinklers will have a 3/4” (larger-than-standard) 

thread size, to prevent accidental replacing of any EC sprinkler with a standard coverage 

sprinkler.   

 

Areas with no ceilings will utilize exposed piping, with fusible link, upright sprinklers.   

 

Mechanical and electrical spaces, walk-in coolers with auto-defrost, cooking areas, and the Art-

kiln room will be covered by high temperature sprinklers, to prevent false activation in the event 

of a pressure relief valve blowing, or defroster / cooking heat,. 

 

All exposed sprinklers in the gymnasium, mechanical spaces, storage areas, under-stairs, or 

installed under 12’ AFF will have protective head-cages. 
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All above-ceiling spaces are non-or-limited-combustible, so none of these are “combustible 

concealed spaces” requiring sprinklers.  Some ceilings are not solid-and-continuous, however, so 

do require 2 (or more) levels of sprinklers.  These include the cafeteria, auditorium, and band-

choral-piano lab.  In general, 1 level of sprinklers is at the deck, and one at the ceiling level (and 

in the cafeteria, there is a 3rd sprinkler-level in an accessible area below the seating risers).  There 

is no accessible space under the stage, so no sprinklers there. 

  

Walk-in coolers / freezers and the loading dock area are protected by dry sprinklers piped from 

wet-piping in heated space.  The loading dock area will use ordinary-hazard-listed dry sidewalls 

– Tyco DS-3 or equal.  Other dry sprinklers will be pendant or sidewall, standard or extended 

coverage, as required by the area covered.   

 

A new kitchen exhaust-hood will be provided, and a new, dry-agent, packaged fire suppression 

system provided as part of the kitchen equipment / hood package. 

 

Interior piping systems will be schedule 40 threaded or grooved, black steel for pipe 2” and 

under, and schedule 10, grooved steel for pipe 2-1/2” and over.  All pipe will be sized for a 

maximum water velocity of 25 fps. 

 

Standpipes will be located in all required egress stairwells.  All will have a hose valve station at 

each main landing.  5 of the 8 standpipes will terminate at a roof hydrant.  A 6th roof hydrant will 

be fed by a horizontal standpipe off of standpipe riser 2.   The roof hydrant has been waived by 

WFD at the 3 remaining standpipes, as their surrounding area is all within 150’ of an adjacent 

roof-hydrant.   See FP1.1 Keyplan for hydrant locations. 

 

4 of the standpipes will be combination sprinkler – standpipe risers, with a hose valve and 

sprinkler zone control valve station on each floor that they serve.  4 remaining standpipes will be 

“standpipe-only” risers with a hose valve on each floor that they serve. 

 

Seismic bracing to be provided will include riser-4-way bracing and main-longitudinal sway 

bracing thru-out.  Where possible, sprinkler main hanger rods will be less than 6” long from 

point of attachment to top of pipe, eliminating the need for lateral bracing.  Where this is not 

possible, all mains and cross mains will have both lateral and longitudinal seismic bracing.  Per 

NFPA 13, branches 2-1/2” and over will have lateral bracing only.  Branch lines carrying 2 or 

more sprinklers will also have end-of-line restraints. 

 

Fire Protection Equipment and Controls Locations:   

 

The fire protection service entrance, and backflow preventor, will be located in the FP Service 

room, located at the North side / east end of the parking garage.  All 4 combination sprinkler 

standpipe wet-risers and all 4 standpipe only risers will be located in an enclosed stairwell.  As 

approved by WFD, these risers will all have a hose valve at each stairwell main landing.  All 

standpipes will have a supervised, riser control valve to facilitate maintenance or replacement of 

hose valves without draining the entire building.  The lowest hose-valve on each riser will serve 

as that riser’s “main drain”. 
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All combination sprinkler-standpipe risers will also have zone-control valve stations for the 

sprinklers on each floor.  Zone control valve stations are typically located above the stair-landing 

ceiling, and will all have a supervised control valve, check valve, pressure relief valve, pressure 

gages, flow-switch alarm, and test and drain (to a 2-1/2” drain riser) per NFPA 13.   

 

The Auditorium Sprinkler-Standpipe riser will also have an additional control valve for the stage 

hose valves.  

 

Per the Worcester Fire Dept. (WFD) standards, 2, new, Siamese FDCs will be provided.  Both 

FDCs will be 6”, with 4, 2-1/2” inlets each.  The FDCs will serve both the sprinkler and 

standpipe systems, and the platform hose stations.  At the request of the local fire dept, a blue 

beacon and water-flow bell will be located above each FDC, with a red beacon (provided by Fire 

Alarm contractor) over the door to the main annunciator. 

 

Cross-contamination will be prevented by a new, double check valve backflow preventer 

installed on the new FP service entrance.   

 

There is no smoke control system or exhaust required for this building, and none is provided.  

The only alternative fire suppression systems in the building are the IT server room clean agent 

system, and the kitchen hood dry-agent system, located in the main kitchen. 

 

Identification signs per NFPA 13 and the 9th Edition Building Code will be provided on: 

 

1. All control valves – must state area served. 

2. All test and drain valves and all auxiliary drains – must state area served. 

3. Fire Dept. connections 

4. Hose valves 

5. Fire Suppression Control Room door 

6. Spare sprinkler cabinet (typed list of sprinklers and their characteristics and use) 

7. Hydraulics calculations signs at the service entrance 

 

Sequence of Operations:  All control valves will have continuously monitored tamper switches, 

and  the main service entrance and all zone-control valve stations will each have a flow switch.  

Flow switch alarms will trigger all building notification devices and evacuation.    Both tamper 

switch and flow switch activation will be communicated to the Worcester fire dept.  See fire 

alarm narrative for details.   

 

6.  ACCEPTANCE CRITERIA 

 

The following written certifications shall be provided (by the person noted) to all local AHJs. 

 

The Fire Suppression Engineers of record will certify that the systems have been installed in 

compliance with the construction documents, and that submittal data was reviewed and is 

acceptable. 
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The owner will certify that as-built drawings have been received from the contractors, and that 

the engineer(s) have confirmed their reasonable accuracy. 

 

The sprinkler contractor will provide completed NFPA 13 test and acceptance report(s) for each 

riser (above-ground reports) and for the FP-only underground service main (underground report).  

Reports will include the name, address, and telephone number of a person to contact for any 

system failures or emergencies.   

 

If any portion of their system fails to operate satisfactorily, each contractor must repair or replace 

the faulty components.  They must then retest those components individually, as well as retest all 

related system functions in the presence of the engineer and all AHJs.  

 

The sprinkler contractor will also provide a signed letter certifying the sprinkler system is 

installed in full compliance with all laws, regulations, and the pre-approved narrative, and shall 

obtain written approval from all AHJs certifying that they have witnessed the final acceptance 

testing.   

 

The site contractor (responsible for installing all underground piping) shall also provide NFPA 

test and acceptance reports, certifying that their main-loop piping has been installed, flushed, and 

pressure tested per NFPA.   
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SEAMAN ENGINEERING CORPORATION 
P: 508-865-1400 
F: 508-865-1401 

22 West St. Unit C, Millbury, MA 01527 
seamanengineers.com 

Date:  March 25, 2021 

To:  Rob Para, AIA 

Co:  Lamoureux-Pagano Assoc. Architects, Inc. (via email) 

From:  Christopher Robinson P.E.  

Re:  Doherty Memorial High School, Worcester, MA: Plumbing System Narrative – 

100% Design Development Submission 

1. PLUMBING 

Code Criteria Listing 

International Building Code (IBC), 2015 Edition 
International Mechanical Code (IMC), 2015 Edition 
International Energy Conservation Code (IECC), 2015 Edition 
Massachusetts State Building Code Amendments, Ninth Edition, 780 CMR 
Massachusetts Architectural Access Board (MAAB), 521 CMR 
NFPA 54, ANSI Z223.1: National Fuel Gas Code, 2018 Edition 
Commonwealth of Massachusetts “Fuel Gas & Uniform State Plumbing Code”, 248 
CMR, 3/10/17 
Massachusetts Elevator Code, 524 CMR which follows ASME A17.1-2013 Safety 
Code for Elevators and Escalators 

Plumbing Fixtures and Fixture Count 

Number of plumbing fixtures will distributed throughout the proposed facility to 
accommodate a population of 1670 students or 835 male students, 835 female 
students and 180 faculty/staff and shall be in accordance with 248 CMR Paragraph 
10.10, Table 1. 

Plumbing fixtures will be equipped with the following water conserving features 
(for 30% indoor water use reduction per LEED v4 Water Efficiency) 

Water Closets: Manual Flush Valve @ 1.28 GPF (Sloan #111-1.28 or equal) 

Urinals: Manual Low-Flow Flush Valve Style @ 0.125 GPF  
(Sloan #186-0.125 or equal) 

Lavatories: Metering Faucets, manual actuated with mixing tee, 0.35 GPM  
(Chicago #3400-E39VPABCP or equal) 

cbazelmans
Stamp



Doherty Memorial High School, Worcester, MA 
Plumbing Systems Narrative – 100% DD Submission 
March 25, 2021   Page 2 

SEAMAN ENGINEERING CORPORATION

Solid Surface Lavatory System with electronic sensor faucets 
for 2 users (CCL Shop) - (Bradley Express #MG-2-IRP-LSD-2-
TMA-CHAR or equal)  

Showers: Non-ADA Low Flow Institutional Shower Head, Ball Joint, 
Adjustable Spray, 1.5 GPM (Moen Commercial #8375EP15 or 
equal) 
ADA Compliant Hand Shower with 30” Glide Rail, Single Handle 
Shower Valve, 1.5 GPM (Moen Commercial #8346EP15 or 
equal) 

Water closets and urinals will be commercial vitreous china, wall hung (ADA compliant 
where shown). Lavatories in restrooms will be commercial vitreous china, wall hung. 
Lavatories in CCL Shop located in the locker room will be a multi-user lavatory system 
as described above. Lavatories in Adult Daily Living Restroom will be self-rimming 
counter mounted or under-mount vitreous china depending on the countertop material. 
Each floor includes at least one janitor’s closet with a 3’x2’ floor mounted mop service 
basin which is made from molded stone/sheet molding compound. On each floor 
throughout the school, alcove-recessed electric water coolers, in a high-low handicapped 
accessible configuration, will be installed. Currently, all water coolers will have integral 
bottle fillers mounted above the handicap cooler. Restrooms with more than one toilet, 
kitchen, mechanical room, garage and several classrooms will have floor drains with trap 
primer connections & valves. The trap primer connections will have an air gap installed 
to comply with the Worcester DPW – Water Division.  

Shower stalls are made from mud-set tile. Non-handicap shower shall have a terrazzo 
base and the handicap shower stalls have tiled floors with a center floor drain. For non-
handicap showers, a shower drain and shower valve with fixed showerhead will be 
installed (12 total).  For handicap showers, a shower drain and shower valve with a hand 
shower on slide bar (ADA compliant) shall be provided for each (8 total). 

Any rooms with sinks except art & science rooms will have a self-rimming stainless steel 
sink with gooseneck type faucets (Chicago#201-RSGN8AE35VPXKABCP or equal). 
Sinks located in classrooms which are piped off of the main domestic hot water system 
shall have point of use mixing valve to ensure the hot water temperature does not exceed 
112°F. Hose bibs are provided in any bathroom that has a floor drain and the mechanical 
room. Exterior non-freeze wall hydrants will be provided as requested by the owner as 
they are not required by code. There will be a mixture of non-freeze wall hydrants and 
roof hydrants mounted at the roof to clean the HVAC equipment and solar panels. 

The Kitchen Equipment Contractor will furnish kitchen fixtures and equipment that need 
to be installed and plumbed by the Plumbing Contractor. Although most of the hardware 
is provided, the Plumber must rough-in and installed the fixtures and equipment and 
make final piping connections to each. 
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Art Classrooms will be provided with two (2) 31”x22”x10”deep self-rimming stainless 
steel sinks with a faucet and drain each. Also, each Art Classroom will also be provided 
with one (1) 19”x18”x6.5”deep self-rimming stainless steel sink with a faucet and drain 
which is ADA compliant. The faucets shall be similar to Chicago Faucets model #201-
RSGN8AE35VPXKABCP or equal. Each sink will be provided with a solids interceptor, 
in lieu of a p-trap, mounted in the base cabinet. A solids interceptor is designed to recover 
all types of solids which enhances sanitation through efficient prevention of clogged 
waste lines. All sinks will be provided with a cup strainer. 

Science Classrooms will be provided with gooseneck faucets for the classrooms sinks 
with integral vacuum breakers and serrated nozzles. Science Classroom sinks with two 
faucets shown (fixture L1), shall have one faucet described above and a second faucet 
with has an aspirator connection on the spout (Chicago Faucets model #LWS3-C31-A or 
equal). The student table sinks and demonstration table sink in the classrooms, except for 
one, shall have deck mounted cold water only water faucets (Chicago Faucets model 
#LWS3-C11-A or equal). One sink in every science classroom (fixture L4) and prep 
room sinks shall have hot and cold water mixing faucets (Chicago Faucets model 
#LWM2-A13-F or equal).  

There shall be emergency fixtures installed in all the Science Classrooms and Prep 
Rooms, the Chemical Storage Room, the pH Neutralizing Room, the CCL Lab, the ETA 
Shops and the Mechanical Room as required by code. There is a mixture of styles for 
these fixtures. Several emergency fixtures shall be wall-mounted, recessed combination 
eye/face wash and safety drench shower (Fixture L5 or P10, Chicago Faucets model 
#8420-NF or equal). In all other locations, the emergency fixtures shall be an exposed 
floor mounted combination eye/face wash and drench shower wheelchair accessible 
(Fixture L-6 or P20, Chicago Faucets model #8405-NF or equal).  

Mop sinks throughout the school shall be floor mounted molded stone basins with 10” 
high walls. The specified Fiat model #MSB-3624, or equal, shall be overall outside 
dimensions of 36”x24”x10” and shall have a drain installed. Wall mounted, manual mop 
sink faucets shall be similar to Chicago Faucets model #445-897SRCXKCP, or equal. 
The sinks shall have the following accessories: mop hanger, hose and hose bracket.  

There will also be an outdoor restroom and storage building for the playing fields. The 
bleachers were designed for 1500 seats. Per the MA Plumbing Code, the fixture 
requirements for Use Group A-5 Stadiums is toilets @ 1 per 30 for females and 1 per 60 
for males, urinals @ 50% and lavatories @ 1 per 150. Therefore, for 750 women, this 
would require 25 toilets and 5 lavatories and for 750 men, this would require 7 toilets, 6 
urinals and 5 lavatories. 

After a variance hearing for the South Community High School, the MA Plumbing Board 
granted a 50% relief for a school stadium from the MA Plumbing Code requirement for 
stadiums as long as it provides: 
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 Fifty percent of the code required facilities within the ne proposed building for the 
stadium. 

 Meeting potty-parity requirements. 
 Not including restrooms in nearby schools. 

We have designed the building for the following: 
Females = 14 toilets and 5 lavatories  
Males = 4 toilets, 4 urinals and 4 lavatories 
Unisex/Gender Neutral = 2 toilets and 2 lavatories 

Since this building is open to the general public, will have designed around stainless 
steel, abuse resistant plumbing fixtures. Water closets shall be similar to Acorn 
Engineering Company Dura-Ware model #2105-W-1-1.6GPF-FVCH-ADA Siphon Jet 
Toilet. Urinals shall be similar to Acorn Engineering Company Dura-Ware model #2158-
W-1-FVCH Stainless Steel Urinal. Wall Hung Lavatories shall be similar to Acorn 
Engineering Company Dura-Ware model #1953-1-DMS-4-H24-GE-OF-LC 18” wide 
Lavatory. The fixtures have MFR furnished flush valves and faucets with the fixtures.  

Roof Storm Drainage System 

Roof is sloped to interior roof drains. The storm drain system will incorporate primary 
roof drains at low points and emergency overflow roof drains with 4” high internal water 
dams in case the primary roof drain fails (i.e. pipe blockage). The drawing indicate side-
by-side roof drains, but bi-functional roof drains can also be utilized. The primary roof 
drains will be piped to internal rain leaders and combine below grade to several exit 
locations to connect to the site storm drainage system. The emergency roof drains will be 
piped to discharge independently from the primary building storm system and shall 
terminate a minimum of 18” above grade. A wall lip will be provided at the outlets 
without screens to keep water off of the building. 

Since the building is fully air conditioned, the HVAC system will produce condensate. 
Per the MA Plumbing Code, this is considered “Clear Water Waste” and only 12.5 
gallons per hour, or 300 gallons per day, may be discharged to the sanitary drainage 
system. Alternate discharge locations are outside or to the storm drain system. Pipe 
connections to the storm drains/rain leaders must be made using standpipes with vented 
p-traps connected to backwater valves to prevent back-ups.  

Sanitary Drainage Systems 

The sanitary sewer system within the building envelope to 10’ beyond the building 
foundation wall shall be service weight cast iron and will drain by gravity.  External to 
the building, underground PVC piping shall be used or other material as dictated by the 
site engineer. The entire building can be drained by gravity, so a sewerage ejector pump 
system is not required for the sanitary waste. 
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The science rooms and prep rooms have sinks, fume hoods and floor drains that 
discharge through a separate piping system since they are considered “Special Hazardous 
Waste” per code or Lab Waste. The pipe material can be PVC, CPVC, FRPP (fire 
retardant polypropylene) or PVDF (polyvinylidene fluoride) which are all resistant to a 
broad range of acids and corrosive chemicals, but each has different strengths and 
weaknesses with certain chemicals.  

All waste from the science labs generating acids or bases in the waste stream shall be run 
through an active pH neutralizing system. The system description is as follows: 
The laboratory waste pH neutralization system shall be a modified two-stage with two 
continuous, stirred tank reaction chambers in series, with an effluent pH monitor.  Each 
treatment stage shall have bi-directional proportional pH control and have equal 
treatment capacity in order to provide full redundancy.  The wastewater from the 
laboratory drain system shall flow by gravity or be pumped with a sewerage ejector to the 
system. The wastewater shall flow into the first treatment tank. After mixing and 
treatment, the wastewater shall flow into the second tank for additional treatment as 
necessary. The wastewater shall then be periodically pumped or gravity discharged 
through an effluent monitoring assembly. The pH of the final treated effluent wastewater 
shall be monitored independently and shall be recorded on a circular chart recorder. The 
effluent monitoring assembly shall have a sampling port assembly.  The wastewater shall 
then be discharged to the sewer. The pH neutralization system shall have provisions for 
temporary wastewater collection in the event the wastewater is out-of-spec. The system 
shall be supplied with the ability to switch between semi-batch treatment and continuous 
gravity discharge. The system shall be controlled by a central system control panel using 
Concorp proprietary control system and process technology, or approved equal.  Acid 
resistant waste pipe and vent piping, noted above, shall be used.  Note that all science 
rooms will be connected to the lab waste piping system.  

As noted in the pH neutralization system description, a sewerage ejector is requiered for 
the 9th grade science rooms due to their physical location. It will be a duplex system 
utilizing stainless steel pumps and components to resist corrosive chemicals. The sump 
tank will be buried at the Ground Floor and have floor access hatches for servicing. The 
proposed pH neutralization system will be moutned above grade on the Main Floor. 
There may be room for the system in the Mechanical Roon, but if not, space will be made 
on the Garage (the system footprint is 8’x12’). One system is being proposed in lieu of 
two systems due to cost and maintenance concerns.  

In addition to a single large-capacity local grease trap at the dishwasher, pot sink and 
floor troughs, all waste requiring treatment (i.e. floor drains and floor sinks at or near the 
cooking line) from the kitchen shall be piped to a large exterior grease trap prior to 
discharge to the municipal sewer system. Fixtures that do not require treatment such as 
hand sinks, floor drains or floor sinks receiving clear water waste, prep sinks and 
discharge from disposers/food waste grinders, shall be piped to the sanitary sewer system. 
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The Garage, CCL Lab and Outdoor Storage Room floor drains are piped 
independently to outside gas/sand traps. The floor drain for the air compressor will 
also be piped to this system as it may contain oils. Gas/sand trap vents will run 
through the roof separate from other vents in the building.  

In addition, there will be sumps installed at the base of the elevator shafts that will 
be piped to fiberglass sumps in an adjacent room. Automatic sump pumps rated for 
50 GPM will be installed in these sumps so that they are outside of the elevator shaft 
and can be serviced easier. The sump pump discharge flows through an oil 
interceptor (passenger elevator) or to the garage waste system (freight elevator) as 
elevator hydraulic fluid may be in the effluent. These are required by the MA 
Elevator Code which follows ASME A17.1 2013 

Several classrooms will have floor drains installed, including in CCL and ETA areas. 
The design team will confirm why these floor drains are being installed, then select 
the appropriate drain. Note that standard floor drains could be installed, but then 
there is no way to collect any solids or sediment that may be discharged to the 
drains.  

The outdoor restroom and storage building will have sanitary drainage and a garage 
drainage system installed (due to the overhead door). The main difference is that an 
interior oil-water separator will be used for the garage floor drain. This equipment 
has two vents that are piped through the roof independently.  

There are several sanitary sewer exits from the building instead of combining all of 
the drains and exiting once. This is required for several reasons. 

1) There are two levels that sanitary sewer lines are shown leaving the building. 
There are two on the Ground Floor and two on the Main Floor. 

2) Due to water saving measures, low flow fixtures have had a negative impact on 
the sanitary sewer system creating clogged pipes. Reducing the overall drainage 
system length should theoretically reduce clogging within the building. 

3) The building layout lends itself to multiple sewer exits. 

4) Since this site is building on a hill, the entire building can drain by gravity. 
Therefore, wherever the sewer exit is located, it will always flow “down” to the 
street municipal sewer.  

In an effort to prevent sanitary sewer stoppages or clogs, we recommend the 
following: 
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1) Keep the sanitary sewer runs as short as possible. In the current design, a 
distance of 250 feet is considered short. 

2) Slope all sanitary drain lines with water closets piped to them at ¼” per foot 
(2%) below grade. This is only required for 2” or 3” drain lines per code, but the 
piping slope increases the drain line carry from a fixture. 

3) Discuss toilet paper options with the owner as this will impact the drain line 
performance. 

Above ground sanitary drainage and will be piped in cast iron with “no-hub” joints 
(3” or larger). Piping smaller than 3 inch will be piped in copper. Piping below floor 
shall be service weight cast iron hub and spigot with rubber gaskets. 

Radon Systems 

Each section of the building will have a radon system installed. The system consists 
of perforated PVC piping directly under a vapor barrier below the slab which is 
piped to a vertical riser to the roof. Above the roof, a radon fan is installed which 
provides a negative pressure below the slab. This captures the radon vapors and 
discharges them above the roof instead of rising through the floor. Each radon 
system (8 total) will have two fans, one primary and one back-up. The stainless steel 
piping at the roof will extend 10 feet above the roof (called a mast). Note that the 
stainless steel mast and radon fans will be furnished and installed by the HVAC 
contractor. The fans are monitored by the BMS (Building Management System). 

Sub-Soil Drainage Systems 

The sub-soil drainage systems will be installed by the site contractor as they do not 
connect to the municipal storm water drainage system. Most of the sub-soil drainage 
pipes will be installed below the proposed underground plumbing. 

Domestic Cold Water Service 

New main 6” domestic water supply serving the building will enter in the Mechanical 
Vent Room next to the Fire Pump Room. The piping will start from Highland Street and 
run through the site serving various fire hydrants. Note that there is a high pressure water 
main in Park Avenue, which is parallel to the site, which could have a positive impact on 
the water systems serving the school if utilized. A primary 6” Reduced Pressure 
Backflow Preventer will be provided to the main domestic water supply to protect the 
service (per the DEP regulation 310 CMR 22). There will be a 6” Reduced Pressure 
Backflow Preventer bypass around the primary backflow preventer so that it can be tested 
and the water serving the building will not by shut-off. Based on the site water pressure 
from Highland Street, a pressure reducing valve station would not be required. If, 
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however, the water originates from the high pressure water main in Park Avenue, the 
water service would also require a high/low pressure reducing valve station be installed 
to ensure that the water pressure never exceeds 70 PSI (80 PSI is code maximum). Boiler 
water feed and make-up, and any other mechanical take-off’s will branch off through a 
reduced pressure-principle backflow preventer. The science lab cold and hot water feeds 
will need to be protected water supplies, therefore a separate reduced pressure backflow 
preventers will be installed near the science rooms. Note that there are two “stacks” of 
science lab classrooms, so separate backflow preventers will be required to provide non-
potable cold and hot water to these space (labelled LCW and LHW on plans). 

Since this is a 6-story building, water pressure will be a major concern. Per the current 
plans, the elevation change from the street to the highest roof is 100 feet. The current 
measured water pressure, via flow test on the Highland Street municipal water main, is 
between 70-80 PSI. Note that with decent water pressure (65-80 PSI), this can feed 4-
stories without a booster pump. If the domestic water service only has the reduced 
pressure backflow preventer installed and no pressure reducing valve station, then the 
anticipated water pressure at the exit of the domestic water service at the Main Level is 
52 PSI. The fifth floor is 70 feet above this which has a hydrostatic water pressure drop 
of 30 PSI. Therefore, if piping water pressure drop is not considered, the maximum water 
pressure available at the fifth floor is 22 PSI. Water closet and urinal flush valves 
required 27 PSI minimum water pressure to operate. A water pressure booster pump 
system is required for this project. Based on the available information, a variable speed 
water pressure booster pump will be installed to raise the water pressure 18 PSI at the 
start of the piping system. There will be a skid with three (3) 7.5 HP booster pumps 
located in the Mechanical Vent Room that can be set to 70 PSI outlet pressure and will 
maintain it. Therefore, there will be adequate water pressure on all floors at any time of 
the year. 

LEED recommends monitoring the water usage in multiple systems to determine how the 
water is used and how much water is used for the processes. For schools, water sub-
meters are added to the domestic hot water system cold water feed and to the heating 
plant cold water feed. In this building, there will also be a chilled water plant, so multiple 
water feeds and sub-meters may be required. 

There will be a site irrigation system installed for this site. This is piped before the 
domestic water service entrance building water meter and will have a separate water 
meter installed. The purpose is to meter water that does not go down the drain to the 
sewer treatment plant (different rate charge for water use). This will have an RPZ 
Backflow Preventer installed and a PRV, if required. There will be a separate piping 
system for the site irrigation system. Based on the street water pressure, this system will 
not require a water pressure booster pump. 

The outdoor restroom and storage building will have a dedicated water service entrance 
off of the site domestic water loop. It will serve the plumbing fixtures within the building. 
There will be a water meter for this building. Note that this building is unheated, so all 
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piping will be sloped to drain down in the winter. The water service will need to be 
protected during the winter unless all water can be drained from the above grade piping. 
A protected water line will be run to the football field for watering stations around the 
field.  

In Worcester, we are not concerned with water filtration or water softening. There are 
point-of-use water filters installed for some of the kitchen equipment (ice maker and 
combi-ovens), but these are mainly for odor and taste. A whole building system is not 
required.  

The domestic cold water piping inside the building will be distributed in “L” type 
copper tube with wrought or cast copper fittings. Press-fit fittings are allowed as an 
alternate joining method to soldering. The piping will be insulated to prevent 
condensation. Note that polypropylene, an alternate piping material, is acceptable in 
MA, but it does not meet the flame spread and smoke development rating required 
and would need to be protected in plenum spaces with insulation. 

Domestic Hot Water Service 

Natural gas shall be the fuel source for two (2) high efficiency (96% - 98% thermal 
efficiency) gas-fired condensing boilers coupled to two (2) 650 gallon storage tanks.  
This system shall be used to support the buildings domestic hot water needs 
including the science rooms and the emergency plumbing fixtures. The domestic 
potable hot water distribution system will be recirculated from the furthest points 
in the school back to the storage tanks. Note that the science rooms will have non-
potable water, therefore they cannot be circulated and will required electric heat 
trace cables & wiring to maintain temperature. The domestic hot water system will 
operate at 120°F and will serve all fixtures and appliances including mop sinks, 
classroom sinks, lavatories, and the kitchen equipment. Each lavatory faucet, hand 
sink faucet and classroom sinks must reduce the hot water temperature to 110°F at 
the outlet per code. For large bathroom groups, local mixing valves will be installed 
to reduce the water temperature in the hot water piping serving multiple lavatories. 
Alternately at single and back-to-back restrooms, point-of-use mixing valves will be 
installed at the lavatory.   

The domestic hot water will be stored at 140°F in the storage tanks, but will be 
reduced in temperature via a central thermostatic mixing valve in the mechanical 
room. This mixing valve will be digital type. Additional mixing valves will be 
installed on the emergency shower/eyewash system water feeds to the science 
room emergency fixtures as well as the kitchen, mechanical room, ETA Shop and 
CCL Lab emergency fixtures. These systems will provide 60°F - 70°F tempered 
water to these fixtures only and will incorporate a recirculation loop to maintain 
constant flow near the fixture inlet to minimize stagnation. Note that the emergency 
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mixing valve will be piped off of the 140°F piping to utilize the full capacity of the 
storage tanks when serving the combination emergency showers. 

The use of temperature maintenance heat trace may be more widespread throughout the 
school to maintain hot water temperatures closer to the fixtures. Note that typically, a 
faucet is turned on and there is a wait time for hot water to arrive. The heat trace will 
virtually eliminate the wait time so that hot water is immediately available. This will 
reduce water waste. This system will be designed in future design phases and must be 
coordinated with the Electrical Engineer. Note that a hot water recirculation system with 
pumps is being used for the hot water mains whenever possible. The heat trace will be 
installed on the run-outs from the hot water mains right to the connection at the fixture. 
Therefore, this is a hybrid system as it combines both systems. 

There may be some remote sinks in the classroom wings that will have mini-tank point-
of-use electric water heaters installed. These water heaters could serve one sink or 
multiple sinks. These will be mounted below the counter in the base cabinet and will 
ensure almost instantaneous hot water is available at these fixtures whereas there could 
be some delay if these were piped off of the central hot water system.  

The outdoor restroom and storage building will have an 80 gallon electric water heater. It 
will deliver 120°F hot water to the mop sink and have a mixing valve nearby to deliver 
110°F hot water to the public lavatories. It can be drained down in the winter and be 
disabled. 

The domestic hot water piping inside the building will be distributed in “L” type 
copper tube with wrought or cast copper fittings. Press-fit fittings are allowed as an 
alternate joining method to soldering. The piping will be insulated to meet the 
International Energy Conservation Code. Note that polypropylene, an alternate 
piping material, is acceptable in MA, but it does not meet the flame spread and 
smoke development rating required and would need to be protected in plenum 
spaces with insulation. 

Natural Gas System 

Natural gas system to the site shall be installed by the site contractor in conjunction 
with the natural gas supplier, Eversource Gas Company. The gas meter and initial 
gas pressure regulators shall be installed by Eversource Gas Company. The 
Plumbers work will start at the outlet of the gas meter and be piping to the 
mechanical room, kitchen and science rooms to support various appliances and 
equipment. 

The piping after the gas meter will be a pipe header with two piping feeds. One will 
run into the school and one will run below grade to the site standby generators (2 – 
600 kW dual-fuel generators).  These generators are 3,000 CFH each at full load and 
required a minimum gas pressure of 1 PSI. As noted, these are dual fuel with the 
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primary fuel being diesel which is stored in a belly tank. The underground gas 
piping will be polyethylene, or another material that will not corrode. 

In the building, each science room will have a master emergency Natural Gas Service 
Panel that controls the gas usage in the room, mounted near one of the corridor 
doors (i.e. the one closer to the Prep Room). There will be a manual gas shut-off 
valve and an electronic solenoid gas shut-off valve mounted in a recessed box above 
the service panel for use by the teacher or staff only (i.e. it is mounted higher than 
required per ADA). The solenoid valve shall be manually activated via a keyed 
start/stop button on the panel and can be instantly closed via a panic button on the 
panel or a remote panic button near the second egress door. The science room 
natural gas piping will serve individual gas turrets at the student tables and the 
fume hoods. 

The boiler room has the bulk of the gas utilization equipment. There will be a 
dedicated gas main from the gas service entrance to the boiler room where an 
emergency shut-off valve will be installed. The gas main splits to serve the three (3) 
heating boilers and the two (2) domestic hot water boilers. Each of these gas lines 
has a gas sub-meter installed to monitor gas usage of both systems. These gas sub-
meter readings are obtained by the BMS and will be reported for LEED Certification, 

The kitchens have gas to the cooking equipment. There is also a gas-fired make-up 
air rooftop unit on the roof over the kitchen (two stories up). There is a central shut-
off valve near the kitchen entrance and then the piping runs to the kitchen hood. A 
Utility Distribution System will be furnished by the Kitchen Equipment Contractor 
that will have all the gas piping connections for the cooking equipment included 
shut-off valves and flexible connectors.  A gas-cock/plug valve, mechanical gas valve 
for the Ansul system and an electric gas solenoid valve are installed before serving 
each cooking line via the Utility Distribution System (note: this equipment may have 
the Ansul  system mechanical shut-off installed). The solenoid valve, mounted above 
the ceiling, is wired to a CO detection panel which is also wired to multiple ceiling 
CO detectors and a flammable gas sensing detector. In the event of elevated CO or 
flammable gas levels, the gas solenoid valve closes. It can only be opened with a 
manual reset button at the CO detection panel. There is also an emergency gas shut-
off button at the CO detection panel. Note the following: 

1) If there are gas pilots and the gas solenoid valve closes, then the pilot will go out. 
It needs to be re-lit when the gas valve is reset at the CO detection panel. 
Currently, all cooking equipment has electronic ignition. 

2) The CO detection panel is a stand-alone system and shall not be wired to the Fire 
Alarm System. The issue is that if there is a power outage, the panel goes into 
panic mode to keep the gas solenoid valve closed. This will activate the fire 
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alarm when the power is re-energized and the fire department will be called. 
The CO Detectors do have dry contacts for connection to other system, though. 

In order to minimize the gas piping size, elevated gas pressure will be used for this 
building. Per Eversource Gas Company, elevated gas pressure is available, but 
proper submissions to them and the Plumbing Inspector for permitting is required. 
The proposed elevated gas pressure will most likely be 2 PSI. Since the Mechanical 
Room and Kitchen are fairly close to one another, the elevated gas piping will run 
from the gas meter to the Mechanical room where a gas pressure reducer station 
will be installed to deliver low-pressure gas (i.e. under ½ PSI) to the equipment. The 
gas pressure reducer station will be have a gas pressure regulator with pressure 
sensing line and a relief valve, both of which will be vented outside. The elevated gas 
piping should be painted and labelled per code requirements to ensure that it is not 
disturbed.  

Natural gas piping shall be screwed schedule 40 black steel piping on sizes 2” and 
under and welded on 2-1/2” and over. Press-fit fittings are allowed for low-pressure 
piping 4” and under (MegaPress or equal). All elevated pressure gas piping will be 
welded.  

Compressed Air System 

A compressed air system will be provided for the CCL Lab and ETA Shops. The air 
compressor and air receiver will be provided under the FF&E package and installed 
by the plumber. The air compressor is a packaged unit with an integral refrigerated 
air dryer and air filters. The air compressor is piped to the air receiver tank which is 
then piping to the distribution piping around the CCL Lab and ETA Shops (separate 
piping loops). There shall be individual air piping drops to quick connect fittings 
installed as shown or where directed. Note that the air pressure should be set to 125 
PSI for the entire system. Air pressure reducing stations may be required for some 
equipment connected to this piping.  In addition, the owner may install air filters on 
the outlets to protect pneumatic equipment. 

Sustainable Opportunities: 

Many of the proposed fixtures and control sequences noted above minimize water 
usage and conserve energy however, further optimization may be obtained by 
investigating the use of storm water recovery systems.  These systems collect, filter 
and utilize storm water to supply water to water closets and urinals throughout the 
building.  In addition, vacuum tube thermal solar panels mounted on the roof can be 
considered to supplement the building domestic hot water needs.  A life cycle 
evaluation must be performed to ascertain the initial first costs, annual operating 
costs and projected savings associated with such a system.  
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Also, there is a higher efficient water closet available that is 1.1 GPF vs. 1.28 GPF. 
There is a concern that there will not be enough water discharged from these 
fixtures for drain line carry, thus creating blockages in the piping, leading to sewer 
back-ups. We feel that even though a LEED point could be gained, it is not worth the 
risk and aggravation. 

End of Plumbing Narrative – 100% Design Development Submission
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I. HVAC NARRATIVE 
 

A. DESIGN INTENT 

 

The primary heating medium for the school is low temperature hot water generated by an air-

cooled roof mounted heat recovery chiller-heater heat pump as well as high efficiency 

condensing gas fired hot water boilers located in a mechanical room.  The hot water loop 

serves most all areas of the building either as primary heat or as backup to packaged rooftop 

heat pump units.  The heating water is distributed to the fin-tube radiation, air handler units, 

cabinet and unit heaters and fan coil units located throughout the building.  

 

In addition, heating for many areas is accomplished through the use of either packaged 

rooftop heat pump units or variable refrigerant flow (VRF) heat pumps and associated fan 

coil units.  

 

Cooling for the building is supported by various types of systems based on space type and 

use varying from chilled water supported chilled beams and/or fan coil units, packaged air-

cooled DX units and VRF heat pumps.   

 

A brief description of the types of systems for the respective areas is as follows: 

 

Standard Classrooms: 

 

A high efficiency roof mounted air-cooled heat recovery chiller-heater heat pump supports a 

majority of the cooling needs of the classroom wings of the structure by supplying chilled 

water to displacement style chilled beams and ceiling mounted chilled beams located 

throughout these areas.  The chiller-heater has a capacity of 150 cooling tons and generates 

both chilled water and hot water when either demand exists.  The chiller incorporates 

multiple scroll type compressors for improved part load efficiency.  The elevated chilled 

water temperature (58°F+/-) which the chilled beams require, also result in higher chiller 

efficiencies.     

 

Glycol anti-freeze to water heat exchanger shall be provided between the chiller and the 

building chilled water loop.  Pumps serving the chiller, secondary HX loop as well as the 

chilled beam loops shall be variable flow style to respond to the varying building cooling 

demands. 

 

Chilled water for the chilled beams shall be mixed with the main secondary loop and 

delivered at an elevated 58°F+/- temperature to the classroom wing displacement type floor 

mounted chilled beams and ceiling chilled beams.  Each chilled beam coil shall be controlled 

by a zone valve operated by the building energy management system (EMS) to respond to 

space temperature demands.   

 

Outdoor ventilation air for the standard classrooms shall be provided via roof mounted 

dedicated outdoor air units (DOAS) of varying size with a minimum of one per classroom 

wing.  The DOAS units shall be custom fabricated units incorporating total energy recovery 
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wheels, hot water coils, DX cooling/heating coils, wrap around heat pipe coils and/or dual 

wheels.  Each unit shall be coupled to roof mounted VRF type air cooled heat pumps with 

variable speed compressors for high full load (EER) and part load (IEER) energy efficiency 

ratings.  

 

Supply air variable air volume (VAV) terminals connected to the chilled beams in each 

zoned space shall vary airflow based on Indoor Air Quality using space temperature, CO2 

and humidity information.  

 

Heating for classrooms and spaces with exterior exposures shall be accomplished through the 

use of fin-tube radiation as the primary form of heat.  Interior spaces shall incorporate VAV 

mounted hot water coils. 

 

Science, Art Classrooms and Maker Spaces: 

 

As these style areas require high levels of 100% outside air ventilation and exhaust they are 

shall be supported off dedicated packaged VAV rooftop heat pumps units with total energy 

recovery wheels, hot water coils, cooling, heating and dehumidification cycles utilizing DX 

based system with hot gas reheat cycle.  The units shall incorporate variable speed 

compressors for high full load (EER) and part load (IEER) energy efficiency ratings.  

 

Variable air volume (VAV) terminals on both the supply air and exhaust air from each room 

connected to ceiling terminals.  The VAV’s shall control to maintain required space pressure 

relationships as well as Indoor Air Quality using space temperature and CO2 information.  

 

Heating for science shall be accomplished through a mix of fin-tube radiation as well as 

VAV mounted hot water coils.  Heating for art rooms shall be accomplished through VRF 

heat pumps with make-up air from VAV’s with hot water coils. 

 

Offices, Cafeteria and Media Center: 

 

Spaces shall be supported by packaged VAV rooftop heat pump units with total energy 

recovery wheels, hot water coils, cooling, heating and dehumidification cycles utilizing DX 

based system with hot gas reheat cycle.  The units shall incorporate variable speed 

compressors for high full load (EER) and part load (IEER) energy efficiency ratings. 

 

Supply air variable air volume (VAV) terminals connected to each zoned space shall vary 

airflow based on Indoor Air Quality using space temperature, CO2 and humidity information.     

 

Heating and cooling for the offices shall be accomplished via VRF fan coil heat pump units 

serving respective areas supplied with air from the respective packaged rooftop heat pump 

DOAS units.  Heating for the Cafeteria and Media Center shall be accomplished via the 

packaged rooftop heat pump units as well as a mix of fin-tube radiation in spaces with 

exterior exposures as well as VAV mounted hot water coils. 

 

Gymnasium and Auditorium: 
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Space shall be supported by packaged rooftop unit with total energy recovery wheels, hot 

water coils, cooling and dehumidification cycles utilizing DX based system with hot gas 

reheat cycle.  The systems shall control to vary total air volume, outdoor air volume as well 

as supply air temperature to control as a single zone VAV.  

 

Exhaust and Other Systems: 

 

Exhaust fans shall vent specific areas such as bathrooms, storage areas and the kitchen.  All 

exhaust fans shall have efficient ECM motors which shall vary speed where applicable.  

Kitchen hood system shall have variable flow capabilities using smoke and/or heat sensors to 

vary exhaust airflow and associated make-up air based on cooking demand.     

 

Exhaust fans for the science room fume hoods shall be of the high plume type.  Fume hood 

fans shall service variable flow fume hoods fitted with sash velocity sensors and automatic 

exhaust duct dampers. 

 

Controls: 

 

The school is designed with a direct digital control (DDC) energy management system 

(EMS) that monitors and controls the HVAC equipment for efficient use.  The system is 

designed on PC based architecture and adjustments are made on a graphics-based 

presentation of building systems.  The system also supports maintenance and record keeping 

needs of the facility.  Occupancy of the school is based on the standard school year with 

occupied/unoccupied conditions based on current school day practice.  This is an adjustable 

feature that can be made to reflect additional operating needs and use of the school building 

by staff or others.  

 

The adjustable operating schedule, in general, is from 7:00 a.m. to 5:00 p.m., five days per 

week.  It is expected that the building or certain areas within the building will also be used 

several evenings a week and on weekends.   

 

The Designer of Record will certify that the HVAC systems have been installed in 

accordance with the approved construction documents, in conformance with Commonwealth 

of Massachusetts State Building Code 780 CMR Chapter 13, ninth edition. 

 

B. BASIS OF DESIGN  

 

 The HVAC systems and components are designed in accordance with the requirements of the 

Commonwealth of Massachusetts State Building Code - 9th Edition, 780 CMR, and conform 

to the energy conservation requirements of Chapter 13 of that code referencing IECC 2018 

International Energy Conservation Code with Stretch Code Amendments as adopted by the 

City of Worcester.    

 

The Doherty High School is located in Worcester, MA and the system design and loads 

comply with the criteria for Climate Zone 5A.   
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Interior design temperature set points are 72°F for heating and 75°F for cooling (for spaces 

with cooling cycles) during occupied conditions however setpoints in operation shall include 

a minimum 5 degree dead-band between cooling and heating such as 70°F heating and 75°F 

cooling.  Space conditions are allowed to drop to 60°F during the heating season and rise to 

85°F during the cooling season when spaces are in the unoccupied condition.  Morning 

warm-up or cool-down period is optimized to achieve design space conditions at the 

commencement of occupied periods.  

 

Most all areas shall be designed to control maximum indoor humidity levels to no greater 

than 55% RH at design indoor cooling space temperature.  Slightly lower humidity levels 

near 50% shall be provided in the areas supported by the chilled beam system.   

 

Design occupant levels by space are contained within the architectural documents included as 

part of the design development document submission.  

 

C. HVAC SYSTEM CONTROLS 

 

Heating and cooling systems of the Doherty High School shall be monitored and controlled 

by an Energy Management System (EMS) using Direct Digital Control (DDC) technology.  

The system shall be the most recent generation of products by Alerton, as provided by 

Automated Building Systems, Inc. the Owners current energy management system provider.  

Each system is monitored for conformance to spatial design conditions and design point 

settings are adjustable through the DDC system.  The DDC system is based on PC 

architecture with the central monitoring and control station located adjacent to the boiler 

room.  System shall be web based and accessible via password protection through internet 

browser software.  

 

The HVAC systems are generally operated on a school day basis coinciding with the 

occupied/unoccupied schedule of the standard 180-day school year.  In addition, the city 

intends to operate this school, to a certain extent, throughout the summer season for various 

school programs.  Adjustments can be made through the DDC system to allow for usage 

during periods other than the usual school operating periods.   

 

Space temperature is monitored by individual space sensors that transmit data to the central 

monitoring and control station.  Space conditions are adjustable through DDC system and 

can be modified to meet individual needs.  Local control of space conditions is limited to 

predefined adjustments in space temperature and to facilitate a 3-hour occupied override 

feature. 

 

Most all systems include carbon dioxide (CO2) indoor air quality (IAQ) sensors which 

optimize the fresh outdoor air ventilation levels in response to variations in space 

occupancies.  All classrooms spaces as well as all high-density occupant areas shall 

incorporate CO2 monitors for active demand ventilation control. 
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The building shall be connected to an emergency power source for operation of heating 

boilers and pumps during emergency conditions as well as other select system.  

 

D. SYSTEMS AND EQUIPMENT CAPABILITIES  

 

The buildings heating requirements will be satisfied through a combination of packaged 

rooftop heat pumps, VRF heat pump systems and a hydronic hot water loop fed by a 150-ton 

heat recovery chiller-heater heater pump and a high efficiency (93% AHRI Thermal 

Efficiency) natural gas-fired fire tube style condensing hot water boiler plant with a 

maximum design hot water supply temperature of 130°F.  Pending adjustment based on 

changes to system electrification made between schematic phase and DD phase the boiler 

plant shall consist of three (3) gas-fired boilers each with a gross output capacity of 3.7 

million BTUH (12 million BTUH total plant input) each as manufactured by Lochinvar - 

Crest series.  Each boiler shall be fitted with a wet rotor in-line pump with ECM motor.  

         

Classroom wing chilled beam systems shall be supported by a 150-ton air-cooled heat 

recovery water chiller-heater heat pump incorporating multiple scroll compressors for 

improved part load performance.  The elevated chilled beam, water temperature (58°F+/-) 

shall also result in higher chiller efficiencies.  The chiller shall be fitted with integral variable 

speed pumps for both chilled and hot water side running to thermal buffer tanks prior to 

feeding the buildings chilled water and hot water loops.   

 

Provide hydronic hot water and chilled water system pumps consisting of multiple sets of 

vertical in-line system pumps as manufactured by Grundfos, Armstrong or Taco. The system 

pumps shall divide the building with one set of pumps serving primarily the classroom wings 

and the other set of pumps supporting the other areas including main office, media, café, 

gym, shops, etc..   Hydronic system shall connect to 2-pipe cabinet heaters, unit heaters, air 

handler/RTU coils, VAV coils and fin-tube radiation located throughout the building.  All 

terminals connected to the new system shall be designed to operate with a maximum water 

temperature of 130°F.   

 

Three (3) plate and frame heat exchangers located in the boiler room shall support a 30% 

propylene glycol water loop supporting the chilled and hot water to the heat recovery chiller-

heater as well as the hot water coils serving rooftop units and air handling unit coils.  Each 

glycol loop shall include loop accessories such as air separator and expansion tank as well as 

an 18-gallon automatic glycol feed tank. 

 

All pumps shall have premium efficient motors and be fitted with variable speed drives so 

that pump energy matches system flow demand.  Wet rotor pumps shall be fitted with ECM 

motors for control of pump speed to match building load. 

 

Packaged Rooftop air handlers serving all areas of the building utilize total energy recovery 

energy exchange (no ERV on kitchen make-up air), hot water heating coils, DX 

cooling/heating coils and DX reheat coils to facilitate pretreating, cooling, heating and 

dehumidification cycles. The cooling system consists of multiple high efficiency packaged 

air cooled DX units with inverter modulating scroll compressor technology and hot gas 
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reheat and/or wrap around heat pipe dehumidification cycles.  These units support all areas 

noted previously as being air conditioned as well as dehumidification for most all spaces.      

 

Stair tower pressurization systems shall be provided in each stair tower qualified as high rise.  

This system shall be controlled by the building fire alarm system and include a graphic panel 

with manual override for fire department use.  

 

Systems and their airflow capacities are as follows: 

 
Abbreviations:  

H&V – Heating & Ventilation; RTU – Rooftop Heating, Ventilation and Air Conditioning unit with DX 

Cooling and Hot Water Heating; ERV – Energy Recovery Ventilation; VAV- Variable Air Volume; AHU – Air 

Handling Unit  

 

Refer to plans for unit size and configuration. 

 

Supplemental ductless split systems are located in IT closets and other similar rooms 

requiring such.  Cabinet and unit heaters are located at building entrances and other areas to 

mitigate drafts from entering internal building spaces. 

 

E. TESTING 

 

The HVAC equipment and systems are required to be tested and reports submitted for review 

and record as part of the construction document requirements.  In addition, systems shall be 

properly commissioned by an independent 3rd party.  Systems and equipment requiring 

testing and report submittal are:  

 

a. Heating system includes all boilers, pumps, heat exchangers, heating coils, radiation, 

etc….  

b. Heat recovery chiller-heater heat pump and associated pumps and heat exchangers. 

c. Chilled water system and associated pumps and accessories. 

d. Cooling system including DX split systems and packaged rooftop heat pump units. 

e. All piped distribution systems are required to pass a hydrostatic test using water and 

the pressure medium at a test pressure of 150 percent of operation pressure.  All 

hydronic heating and cooling systems will be tested and balanced.  A testing, 

adjusting, and balancing (TAB) report will be prepared for each system and submitted 

for review and record to the architect and engineer.  TAB shall be done by an 

independent testing and balancing contractor 

f. All airside components of the HVAC systems shall operate as designed and conform 

to the specifications for airflow as defined in the contract documents.  A testing, 

adjusting, and balancing (TAB) report will be prepared for each system and submitted 

for review and record to the architect and engineer.  TAB shall be done by an 

independent testing and balancing contractor.   
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g. Ductwork shall be tested for leak integrity and performed in accordance with 

SMACNA standards.  

h. Systems or equivalent components not meeting the design criteria of the contract 

documents shall be corrected and re-tested for conformance to contract documents at 

no additional cost to the owner.  

i. Visual inspection of all equipment installations for conformance to contract 

documents with respect to sound, vibration and installation integrity.  Manufacturers’ 

recommendations for equipment installation will be followed.  All HVAC systems 

will operate in accordance with the sequence of operation defined for that system.  

j. Specialized testing shall occur for all stair tower pressurization systems and smoke 

control systems. 

 

II. DESIGN PARAMETERS & LOADS 
     

DESIGN CRITERIA 

 

The HVAC systems and components are designed in accordance with the requirements of the 

Commonwealth of Massachusetts State Building Code - 9th Edition, 780 CMR, and conform to 

the energy conservation requirements of Chapter 13 of that code referencing IECC 2018 

International Energy Conservation Code.  

 

The Doherty High School is located in Worcester, MA and the systems design and loads comply 

with the criteria for Climate Zone 5A.  Outdoor design conditions utilized were:   

Heating Degrees Winter:     0ºF 

Cooling Degrees (db) Summer:   84ºF (87°F used for peak load sizing**) 

Cooling Degrees (wb) Summer:  71ºF 

**87°F was used for cooling design as it is more reflective of the urban temperatures 

experienced in Worcester as opposed to the 84°F temperature reported at the higher elevation 

Worcester Airport weather station as published by ASHRAE. 

 

Interior design temperature set points are 72°F for heating and 75°F for cooling (for spaces with 

cooling cycles) during occupied conditions however setpoints in operation shall include a 

minimum 5 degree deadband between cooling and heating such as 70°F heating and 75°F 

cooling.  Space conditions are allowed to drop to 60°F during the heating season and rise to 88°F 

during the cooling season when spaces are in the unoccupied condition.  Morning warm-up or 

cool-down period is optimized to achieve design space conditions at the commencement of 

occupied periods.  

 

Design occupant levels by space are contained within the architectural documents included as 

part of the approved design development documents.  

 

Outside air ventilation requirements were based on the ICC International Mechanical Code 2015 

as referenced by the building code as well as cross references to ASHRAE Ventilation Standard 
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62.1- current edition.  Ventilation requirements are based on space use, room occupancy, square 

footage and ventilation effectiveness.       

 

COOLING & HEATING LOADS 

 

Cooling and heating load calculations were performed utilizing the design data referenced above.  

Hourly Climate data for Worcester, MA was selected for load and energy calculations in that it 

offers the most applicable environmental conditions for the project site.     

 

The building heating and cooling load requirements under peak design load conditions as 

indicated above are estimated as follows and are preliminary pending further advancement of 

building plans for improved load estimation: 

 

  Heating Load Cooling Load Tons 

Building Loads  7,506,419 BTUH  8,867,042 BTUH 739 

 

The estimates do not include localized cooling loads for tel/data and MDF rooms nor does it 

include tempered heating of the parking garage as applicable.    

 

 

III. BUILDING CODE SUMMARY 
 

The HVAC systems and components shall be designed in accordance with the requirements of 

the Commonwealth of Massachusetts State Building Code - 9th Edition, 780 CMR.  In addition, 

the systems shall conform to the energy conservation requirements of Chapter 13 of that code 

which references the International Energy Conservation Code (IECC) 2018.  Ventilation 

requirements shall meet or exceed those requirements of ASHRAE Standard 62.1 – 2016 with 

review of the recently released 2019 version. 

 

However, we do understand that the 10th edition of the building code shall most likely be 

enforced at the time this project is permitted for construction.  Although this is a code that has 

yet to be published, in anticipation of more stringent energy standards, we plan to have our 

design meet and, in most cases, exceed the current code requirements particularly with regard to 

ventilation and system efficiencies.  

 

Special design consideration is required as the building is classified as a high-rise structure.  This 

shall require consideration of one or more of the following systems: 

 

• Areas of refuge 

• Stair tower pressurization 

• Floor smoke exhaust (for floors without adequate windows)  

 

 

End of Design Development Basis of Design HVAC Narrative 
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March 25, 2021 

 

Doherty High Community School 
299 Highland Street 

Worcester, MA 01602 

 

BASIS OF DESIGN – ELECRICAL SYSTEMS 

A. ELECTRICAL SERVICE 

1. Provide 4-4” Schedule 40 electrical primary duct bank to the utility company (NGRID) 
equipment coral  located near Highland Street. The primary duct bank shall be encased in 
3” of concrete. 

2. Provide secondary electrical service conductors, main switchboard, and distribution 
equipment in the main electrical room. The electrical service shall be primary metered. 

3. Provide 3750kVA, 13.8kV to 480/277V medium voltage padmount transformer and 3-1/0 
AWG and 1-3 AWG GND 15kV medium voltage primary cables to the NGRID equipment 
coral. 

4. The electrical service shall be 5000A, 65kAIC, 480/277V, 3-phase, 4-wire, fed by eleven 
sets of 4-750kCMIL copper cables in 11-4” Schedule 40 PVC conduits. 

5. Provide 4-4” Schedule 40 PVC telecommunications underground duct system to the 
entrance facility. The telecommunications duct bank will be encased in 3” of concrete when 
running under vehicular traffic areas and roadways. 

6. Coordinate with utility company to disconnect power to the existing building at the end of 
construction to facilitate demolition by the Construction Manager. 

B. GROUNDING SYSTEM 

1. Comply with UL 467. 

2. Grounding Conductors:  Route along shortest and straightest paths possible, unless 
otherwise indicated or required by Code.  Avoid obstructing access or placing conductors 
where they may be subjected to strain, impact, or damage. 

3. Ground Rods:  Drive rods until tops are 2 inches (50 mm) below finished floor or final grade, 
unless otherwise indicated. 

4. Interconnect ground rods with grounding electrode conductor below grade and as 
otherwise indicated.  Make connections without exposing steel or damaging coating, if any. 

5. For grounding electrode system, install at least three rods spaced at least one-rod length 
from each other and located at least the same distance from other grounding electrodes, 
and connect to the service grounding electrode conductor. 

6. Bonding Straps and Jumpers:  Install in locations accessible for inspection and 
maintenance, except where routed through short lengths of conduit. 

7. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate 
any adjacent parts. 
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8. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install so 
vibration is not transmitted to rigidly mounted equipment. 

9. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type 
connection is required, use a bolted clamp. 

10. Grounding and Bonding for Piping: 

a. Metal Water Service Pipe:  Install insulated copper grounding conductors, in conduit, 
from building's main service equipment, or grounding bus, to main metal water service 
entrances to building.  Connect grounding conductors to main metal water service 
pipes, using a bolted clamp connector or by bolting a lug-type connector to a pipe 
flange, using one of the lug bolts of the flange.  Where a dielectric main water fitting 
is installed, connect grounding conductor on street side of fitting.  Bond metal 
grounding conductor conduit or sleeve to conductor at each end. 

b. Sprinkler Service Pipe:  Install insulated copper grounding conductors, in conduit, 
from building's main service equipment, or grounding bus, to main sprinkler service 
entrances to building.  Connect grounding conductors to sprinkler service pipes, using 
a bolted clamp connector or by bolting a lug-type connector to a pipe flange, using 
one of the lug bolts of the flange.  Where a dielectric main water fitting is installed, 
connect grounding conductor on street side of fitting.  Bond metal grounding 
conductor conduit or sleeve to conductor at each end. 

c. Use braided-type bonding jumpers to electrically bypass water meters.  Connect to 
pipe with a bolted connector. 

d. Bond each aboveground portion of gas piping system downstream from equipment 
shutoff valve. 

11. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of 
associated fans, blowers, electric heaters, and air cleaners.  Install bonding jumper to bond 
across flexible duct connections to achieve continuity. 

12. Grounding for Lightning Protection System: Install 3/0 AWG copper grounding conductor, 
in conduit, to the building's main service equipment. 

C. EMERGENCY POWER 

1. Provide two bi-fuel diesel/natural gas backup generators to feed life safety, legally required 
standby and optional standby loads, as well as transfer and distribution equipment.  

2. The generators shall be rated 600kW/750kVA, 480/277V, 3-phase, 4wire with duct 
mounted load back sized at 30% of the generator kW rating, fuel polishing system and 700-
gallon fuel tank. 

3. The generators will be housed in a factory standard Level 2 weatherproof sound attenuated 
enclosure furnished with steel platform and stairs. 

4. The generators shall be integrated with the BMS system for alarm monitoring and reporting. 

5. Provide generating paralleling switchgear. 

6. Emergency equipment must be separated from normal and standby power equipment per 
the Massachusetts Electrical Code.  
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7. The emergency power system shall be divided into two branches: 

a. Life Safety Branch: all life safety branch equipment shall be installed in 2-hour rated 
rooms. All life safety branch feeders shall be 2-hour rated MI cables. The life safety 
branch shall supply power to: 

1) Egress and exit lighting. 

2) Alarm and alerting systems. 

3) Emergency communications systems. 

4) Elevator cab lighting. 

5) Automatic doors. 

b. Legally Required Standby Branch shall supply power to: 

1) Stair pressurization systems. 

2) Elevators. 

c. Optional Standby Branch: shall power the entire community side of the building. 
Additionally, the standby branch shall supply power to: 

1) Boilers, associated controls, and pumps to keep building from freezing. 

2) Telecom and server room lighting, power, and ac systems.  

3) Building management system (BMS).  

4) Power outlets at roof equipment, mechanical room, loading area, cafeteria, and 
kitchen. 

5) Radon fans on roof. 

6) Kitchen and cafeteria. 

7) Selected mechanical loads. 

D. PANELBOARDS 

1. Panelboards shall comply with UL 67, UL 50 and NEMA PB 1.  

2. Panelboards for non-linear loads shall be UL listed, including heat rise tested, in 
accordance with UL 67, except with the neutral assembly installed and carrying 200 
percent of the phase bus current during testing.  Provide molded case circuit breakers in 
accordance with UL 489.   

3. Surge Protection Device for non-linear panelboards:  IEEE C62.41.1,  IEEE C62.41.2, UL 
1449 Third Edition, or most recent edition & NEC Article 285 -compliant and test devices 
according to IEEE C62.45, integrally mounted, bolt-on, solid-state, parallel-connected, 
modular (with field-replaceable modules) type, with sine-wave tracking suppression and 
filtering modules, UL labeled with 200 kA short-circuit current rating (SCCR), and matching 
or exceeding the panelboard short-circuit rating, redundant suppression circuits, with 
thermally protected metal-oxide visitors. 

E. INTERIOR DISTRIBUTION TRANSFORMERS 
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1. The interior distribution transformer shall be DOE 2016 compliant, ST20 and relevant 
NEMA, UL and IEEE standards; 200% rated neutral; 60Hz rated. All terminals, including 
those for changing taps, must be readily accessible by removing a front cover plate. 
Windings shall be continuous with terminations brazed or welded. 10kV BIL. 

2. Insulation System: Shall be NOMEX-based with an Epoxy Co-polymer impregnant for 
lowest environmental impact, long term reliability and long-life expectancy. 

a. Class: 220 degrees C. 

b. Impregnant Properties for low emissions during manufacturing, highest reliability and 
life expectancy.  

c. Epoxy co-polymer. 

d. VOC: less than 1.65 lbs. /gal (low emissions during manufacturing). 

e. Water absorption (24hrs @25C): less than 0.05% (superior insulation, longer life). 

f. Chemical Resistance: Must have documented excellent performance rating by 
supplier. 

g. Dielectric Strength: minimum of 3200 volts/mil dry (for superior stress, overvoltage 
tolerance). 

h. Dissipation Factor: max. 0.02 @25C to reduce aging of insulation, extending useful 
life. 

i. Operating Temperature Rise: 130 degree C in a 40 degree C maximum ambient. 

j. Noise levels: Per NEMA ST-20. 

F. ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

1. Circuit Breakers: Provide molded case circuit breakers in accordance with UL 489. Provide 
with solid neutral when grounded conductor is present.  

2. Fusible Switch, 1200A and Smaller:  NEMA KS 1, Type HD, with clips or bolt pads to 
accommodate specified fuses, lockable handle with capability to accept two padlocks, and 
interlocked with cover in closed position. 

3. Non-fusible Switch1200 A and Smaller:  NEMA KS 1, Type HD, lockable handle with 
capability to accept two padlocks, and interlocked with cover in closed position. 

G. POWER SYSTEM STUDIES 

1. Perform coordination study using approved computer software program. Prepare a written 
report using results of fault-current study. Comply with IEEE 399. 

a. Calculate the maximum and minimum 1/2-cycle short-circuit currents. 

b. Calculate the maximum and minimum ground-fault currents. 

c. Comply with IEEE 241 and IEEE 242 recommendations for fault currents and time 
intervals. 

d. Comply with IEEE 1584 for performing Arc Flash Hazard Calculations. 
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H. SUB-METERING 

1. All meters must be “Revenue quality.”  “Revenue quality” certified meters are the standard 
for accuracy and reliability of meters used to track energy bought or sold. These meters 
may either be electro-mechanical or solid-state based and are to be used for purposes of 
reporting generation data to meet the requirements of an energy savings performance 
contract. Metering and energy management systems (EMS) installed in a Commonwealth 
Facility require the capability of tracking building specific Energy Conservation Measures 
(ECMs) to allow Facility staff to effectively manage and monitor building systems. Such 
metering also allows state agencies to access information. Major pieces of equipment 
should be metered with a revenue quality meter and/or integrated into the EMS and the 
overall site metering plan. 

2. Installed meters must be reflected on the existing one-line drawings or additional drawings 
showing the locations and connections shall be produced. 

3. Electric metering will be ANSI C12.20- 2010 (Minimum 0.5% accuracy meters). 

4. Current Transducers (0.3%) will comply with ANSI/IEEE C57.13-2008.   

5. Meters shall have a kW and kWh remote output signal with an output signal interval of not 
more than once per minute. 

6. Meters shall have either a non-resettable or password protected cumulative kWh register. 

7. Provide BACnet/IP connection and wiring for integration with the BMS. 

8. Provide loads for individual panels and loads monitored in the main switchboard as well as 
group loads as follows: 

a. Total Lighting Panels 

b. Total Power Panels 

c. Total HVAC Panels 

d. Total Building Power Consumption 

I. GENERAL PURPOSE POWER  

1. Provide three general purpose duplex receptacles and one double duplex receptacle for 
offices. 

2. Provide two double duplex receptacles and eight general purpose power receptacles in 
classrooms.   

3. Provide a duplex receptacle for each projector. 

4. Provide one general purpose duplex receptacle in utility and storage rooms. 

5. Multiple service floor outlets or fire rated poke-through devices shall be provided for 
equipment and appliances in the commons areas when the equipment is to be placed on 
worktables, counters, systems furniture, or cabinets that are not against fixed walls.   

6. Multi-outlet raceway or surface mounted wiring devices shall be provided where it is not 
feasible to install recessed outlets.  
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7. All general-purpose receptacles in offices and classrooms shall be controlled via vacancy 
sensor and/or time clock integrated with the lighting control system. 

J. WIRING 

1. Provide wiring and connections for special outlets where required.  All homerun circuits 
must contain no more than 3 phase conductors.  

2. Conductors:  Copper. Comply with NEMA WC 70. 

3. Conductor Insulation:  90 degree rated; Comply with NEMA WC 70 for THHN, THWN-2 
and XHHW-2. 

4. Multi-conductor Cable:  Comply with NEMA WC 70 for metal-clad cable, Type MC with 
ground wire. 

5. Emergency System Feeders: Emergency System Feeders: Mineral-insulated, metal-
sheathed cable, Type MI. 

6. Conductor insulation and multi-conductor cable applications and wiring methods: 

a. Service Entrance:  Type XHHW-2, single conductors in raceway. 

b. Exposed Feeders:  Type THHN-THWN-2, single conductors in raceway. 

c. Emergency System Feeders: Mineral-insulated, metal-sheathed cable, Type MI. 

d. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-
THWN-2, single conductors in raceway; Metal-clad cable, Type MC. 

e. Feeders Concealed in Concrete, below Slabs-on-Grade, and underground:  Type 
THHN-THWN-2, single conductors in raceway. 

f. Exposed Branch Circuits, Including in Crawlspaces:  Type THHN-THWN-2, single 
conductors in raceway; Metal-clad cable, Type MC. 

g. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN-2, 
single conductors in raceway; Metal-clad cable, Type MC. 

h. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  
Type THHN-THWN-2, single conductors in raceway. 

i. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with 
stainless-steel, wire-mesh, and strain relief device at terminations to suit application. 

j. Class 1 Control Circuits:  Type THHN-THWN-2, in raceway. 

k. Class 2 Control Circuits:  Type THHN-THWN-2, in raceway; Metal-clad cable, Type 
MC. 

l. Fire alarm circuits: Type FPLP, in raceway. 

m. Stair pressurization fan power and controls: Mineral-insulated, metal-sheathed cable, 
Type MI. 

K. LIGHTING 

1. Provide a high efficiency lighting system in all interior spaces as well as on the exterior of 
the building.  The design aim is to deliver a lighting system with a light power density not 
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exceeding 0.5W/sq. ft.  Linear direct/indirect fixtures shall be LED; recessed fixtures shall 
be LED; exterior light fixtures shall be LED. 

2. Interior lighting shall be controlled with an automatic control device to shut off building 
lighting in all spaces. This automatic control device shall function on either: 

a. A scheduled basis using a time-of-day operated control device that turns lighting off 
at specific programmed times; or 

b. An occupant sensor that shall turn lighting off within 30 minutes of an occupant leaving 
a space; or  

c. An unscheduled basis by occupant intervention. 

3. Each space enclosed by ceiling-height partitions shall have at least one control device to 
independently control the general lighting within the space. Each control device shall be 
activated either manually by an occupant or automatically by sensing an occupant. 

4. Each perimeter office space enclosed by ceiling-height partitions shall have a manual 
control to allow the occupant to uniformly reduce the connected lighting load by at least 
50% or shall be provided with automatic daylighting controls. 

5. Each perimeter classroom space shall have a manual control to allow the occupant to 
uniformly reduce the connected lighting load by at least 50% and shall be provided with 
automatic daylighting controls.  The classrooms shall have the ability to dim or switch off 
lights at the presentation/teaching front wall.  The lighting controls shall be integrated with 
the HVAC controls. 

6. Provide LED emergency egress and exit lighting fed from the emergency life safety branch 
of the emergency/standby system. 

7. Integrate lighting control system with the BMS system to optimize energy performance of 
the building. 

L. EXTERIOR LIGHTING 

1. Pedestrian walkways shall be designed for illuminance value at the ground plane of 0.6 
foot-candles, the minimum illuminance shall not be lower than 0.15 foot-candles.  

2. All parking lots shall be designed for illuminance value at the ground plane of 1.0 foot-
candles, the minimum illuminance shall not be lower than 0.2 foot-candles.  

3. Roadways shall be designed for illuminance value at the ground plane of 0.6 foot-candles, 
the minimum illuminance shall not be lower than 0.15 foot-candles. 

4. Pedestrian walkway lighting shall be LED bollard fixtures; parking and roadway lighting 
shall be LED fixtures mounted on 20 ft. aluminum poles. 

M. FIRE ALARM 

1. Provide an addressable fire alarm system with voice evacuation and connection to the fire 
department.  The fire alarm system shall comply with high rise codes. 

2. Provide smoke control and smoke purge controls panels integrated with the fire alarm 
control system. 

3. Provide fire alarm annunciator at building entry. 
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4. The design of the fire alarm system shall be based on engineering criteria as defined by 
NFPA 72 and The Massachusetts State Building Code 780 CMR.  The system shall be 
supported by standby batteries.  The batteries shall support 24-hours of full supervisory 
operation followed by 15 minutes of alarm.   

5. Provide combination audiovisual signaling appliances as required per NFPA 72.  
Standalone devices may be used to augment combination units when necessary.  The 
audiovisual notification appliances shall be in all egress pathways, classrooms, public and 
common areas. Provide visual devices in all offices. The devices shall be in compliance 
with the Americans with Disabilities Act (ADA). 

6. Manual pull stations shall be located within 5 ft. of each means of egress and mounted at 
44 in. above the floor to the activating lever of the box.  The pull stations will mechanically 
latch upon operation and remain so until manually reset by a key common to all system 
locks. 

7. Photoelectric smoke detectors shall be in all egress pathways spaced 30 feet on center, 
and 15 feet from all stairwells and opposing walls. Smoke detectors shall also be located 
at the top, bottom of each stairway; mechanical equipment; electrical; transformer; 
telephone equipment; elevator machine; or similar room and in each bedroom.  Elevator 
recall smoke detectors will be in the elevator lobby on each floor.  

8. Sprinkler tamper and flow devices shall be wired for trouble and alarm indication into the 
fire alarm control panel.  

N. PUBLIC SAFETY RADIO DISTRIBUTED ANTENNA SYSTEM (DAS) 

1. Provide a DAS system for the building. The building shall be both pre- and post-tested for 
fire and police department radio signal strength. At the request of this subcontractor, a test 
shall be scheduled with the Fire Department.  

2. The radio test shall check the signal reception in several locations on the floor area. Signal 
strength shall be as required for clear reception throughout the building utilizing the type of 
handheld radio unit that is used by the Fire and Police Departments.  

3. The DAS components include: Bi-Directional Amplifiers (BDA), Donor Antennas, Coverage 
Antennas, Coax Cable, Coax Connectors, Splitters, Combiners and Couplers.  

4. Alarming: The BDA shall include the following outputs which shall interface to the fire alarm 
system. The integrator shall coordinate the installation of this alarm with the fire alarm 
contractor: Signal booster malfunction alarm, Loss of AC Power Alarm, Low Battery Alarm, 
Antenna Circuit Malfunction, and Charge Failure Alarm. 

O. LIGHTINING PROTECTION SYSTEM 

1. Provide Early Streamer Emission (ESE) lightning protection system. 

2. Provide mast and grounding per the manufacturer’s requirements. 

P. TELECOMMUNICATIONS CABLING INFRASTRUCTURE 

1. Provide a telecommunications cabling infrastructure in compliance with the latest TIA 
standards.  The utility company services will be terminated in a telecommunications 
entrance facility (EF).  Fire rated plywood backboards, grounding, equipment racks, 110-
type punch down blocks, patch panels, conduit sleeves, and corridor cable tray system will 
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be provided in the EF, the telecommunications equipment room (MDF) and the 
telecommunications rooms (IDF).  The pathway system, racks and equipment will be sized 
for complete utilization of the service entrance cables and all data outlets plus room for 
future growth.    

2. Data outlets will be provided in all administration areas and in bedrooms.  Data horizontal 
cabling will be Category 6A, unshielded, twisted pair, 8 conductor copper cable from each 
jack to the nearest telecommunications closet.  Each end of each cable will be labeled.  

3. Backbone cables will be provided between the EF, TER and each TR. Copper backbone 
cables will be voice grade Category 3 cable.  Optical fiber cables will be 12-strand 
(50/125µm) OM4 multimode laser optimized and 12-strand single mode fiber cables. The 
cables will be terminated in fiber optic patch panels at both ends.  The circuits will be tested 
for insertion loss at both ends.  High-resolution Optical Time Domain Reflectivity (OTDR) 
tests will be performed on each fiber at one end. 

Q. PUBLIC ADDRESS & CLOCK SYSTEM 

1. A public address (PA) and clock system will be provided throughout the building.    

2. Speakers will be located in classrooms, administration areas, assembly areas and in public 
and common areas.  Classroom speakers will be talk back type. Two emergency call 
stations will be provided in each classroom, as well as in all instructional and public areas. 

3. The system will provide the front office with the ability to make announcements throughout 
the building premises, to a limited area, or to an individual room. Any telephone handset in 
the building will be capable of initiating a page. In the front office, the administrative staff 
can select whether they want to initiate or respond to a call via the PA attendant handset, 
make announcements or play background music through the speaker. The system will be 
capable of supporting multiple and simultaneous communications.  

4. A master time & control system will be provided. The system will comprise a master clock 
that controls and synchronizes the time on peripheral clocks located throughout the school. 
The system will also control other peripheral devices such as bells, etc. and utilize the 
school public address system to sound pre-programmed tones for class changes. Clocks 
will be provided in classrooms, offices, public and assembly areas, and in administration 
areas. 

R. DATA COMMUNICATIONS EQUIPMENT 

1. Data communications equipment will comprise a server and storage farm, and 
10/100/1000 Power-over-Ethernet (PoE) switches.  

2. The servers and storage will provide a platform on which to run applications, like the 
school’s enrollment and financial databases as well as student and teacher applications.   

3. The switches will provide connection of a number of devices together (PCs, servers, 
printers, etc.) over a wired data system and control access to various parts of the network.  

4. Provide data network switches based on HP Procurve 5400 series. 

5. Provide access points in each classroom, instructional space, and in public and assembly 
spaces.  Basis of design shall be Meraki MR55 with cloud management. 

S. VOICE COMMUNICATIONS EQUIPMENT 
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1. Provide a voice communications system. The system will comprise of a voice-over-IP 
(VoIP) telephone switching system, voicemail, distribution infrastructure, and telephone 
handsets.  Telephone handsets shall be provided in each classroom, in each administration 
office, gym, and cafe and in each telecommunications/electrical room. 

2. Provide VoIP telephone system and handsets based on Mitel. 

T. AUDIO-VIDEO SYSTEMS 

1. Provide integrated audio-video systems in the following spaces: 

a. Media Center 

b. Weight Room 

c. Wellness Center 

U. IN-CEILING CLASSROOM AUDIO SYSTEM 

1. Provide speech reinforcement system in each classrooms and instructional space. The 
basis of design shall be Lightspeed Topcat Classroom Audio 2-way Communication 
System. 

2. The speech reinforcement system shall consist of: 

a. Two pendant-style Flaxlike® teacher microphone utilizing Access Technology (1.9 
GHz) for transmission.  

b. Wireless Media Connector utilizing Access Technology (1.9 GHz) to integrate with 
and wirelessly transmit all classroom multimedia to be played through the Topcat. 

c. In ceiling all-in-one whole group audio system to enable communication to the whole 
class with Access technology and integrated amplifier and speaker system. 

V. IN-BUILDING CELLULAR AMPLIFICATION SYSTEM 

1. Provide in-building cellular amplification system to amplify cellular signal within the 
building. Coverage shall include all classrooms, offices, public and common areas. 

2. The system shall consist of: 

a. Donor antennas mounted outside of a building in order to capture strong signal from 
nearby towers. These antennas are placed on the roof or side of a building.  

b. Amplifier unit amplifies the signal captured from the cell tower. 

c. Broadcast antenna installed indoors and delivers the amplified cell signal to phones 
and other mobile devices. 

W. HANDHELD RADIO AMPLIFICATION SYSTEM 

1. Provide handheld radio amplification system for Motorola 3500 handheld radios.  Furnish 
and install two Motorola SL5700 UHF 50W Digital Repeater. 

X. SECURITY SYSTEMS 
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1. Provide an integrated video surveillance, access control and intrusion detection system by 
Genetec. The system will be integrated with the City’s remote headend hub located at 
North High School. 

2. The video surveillance system shall monitor all entry/exits, building perimeter, each stair 
landing, public spaces and all corridors. Video surveillance cameras shall be by Axis. 

3. An access control system consisting of proximity card readers and key fobs will be provided 
at entry/egress doors. An electric lock and an intercom at the front door with the ability to 
release the front door from the administration office will be provided. Card readers shall be 
by HID. 

4. The intrusion detection system shall monitor all exterior doors and ground floor windows.  
Door position switches will be provided on all exterior doors. Motion detectors will be 
provided in all rooms with windows accessible from the ground. Intrusion devices shall be 
by DMP. 

Y. SOLAR PHOTOVOLTAIC SYSTEM 

1. Provide 800kW DC STC/800kW AC STC roof mounted solar photovoltaic system. 

2. The basis of design modules shall be LG 425W modules (Qty. 1882) 

3. The basis of design for the inverter shall be Solar Edge 100kW, 480V, (Qty. 8). 

4. The basis of design for power optimizers shall be Solar Edge P860, (Qty. 1000). 

Z. ELECTRIC VEHICLE CHARGING STATION 

1. Provide four dual electric vehicle charging station to charge eight electrical vehicles 
simultaneously. 

2. Basis of design shall be ChargePoint Model CT4021-GW1 Dual Port Bollard USA Gateway 
Station with Concrete Mounting Kit CY4001-CCM and cellular communications. 
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March 25, 2021 

Doherty Memorial High School, Worcester, MA  

Cafeteria Basis of Design: 

The Doherty High School Food Service operation will consist of the kitchen, servery and seating area.  

The kitchen and servery will be 5,994 square feet to accommodate 1,670 students for grades 9 through 

12 and facilitate three meal periods.  Breakfast and lunch will be served daily.  

The Cafeteria will have the typical components of a High School cafeteria.  Dry and refrigerated storage 

will be provided.  Stainless steel worktables for food preparation and workspace.  Commercial grade 

cooking equipment with associated exhaust hoods, utility distribution system & fire suppression 

systems.  The pot wash area will have a three-bay pot sink and a commercial grade conveyor 

dishmachine with ample storage for clean wares.  In addition to these features, the kitchen will also 

have an integral blast-chiller section at the walk-in cooler. There will also be a dedicated milk-cooler 

adjacent to the servery for easy restocking. A dedicated Janitor’s closet with mop sink and storage 

shelving. The servery will be a scramble type with customized serving counters that will provide four 

flexible points of service for the students.  The serving counters will have back support work counters, 

reach-in refrigerators and heated cabinets for additional support.  To expedite the students through the 

Servery space there will be air-curtain merchandisers and four (4) double sided POS stations. 

All Food Service equipment, including exhaust hoods and fire suppression will be commercial grade and 

meet all NSF Standards, NFPA, UL and food equipment required codes. 
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Doherty High School

Audiovisual and Theatrical Systems Narrative

March 25, 2021

Auditorium

General
A. This proscenium theater will function as the main performance and presentation space for plays, 
musical theater, music performance, lectures and video presentations. Space is intended to function 
as both a performing arts space as well as an easy-to-use video presentation space.

Audiovisual System
A. Equipment

-  Wireless microphones (4)
-  Automatic microphone mixer
-  Digital mixing console
-  Digital signal processor
-  CD/media player
-  Permanent loudspeakers – center cluster and rear fill
-  Portable loudspeakers
-  Backstage audio monitoring and paging
-  Audio recording system, simple
-  Production intercom system
-  Electric, roll-down projection screen in proscenium
-  Video inputs at stage and in-house mix position
-  In-house mix position
-  Audiovisual switcher
-  Blu-ray player
-  Video projector
-  Touch panel control system
-  Video, audio and category tie line systems
-  Assistive listening system

Theatrical Lighting
A. Installed Equipment

-  LED-based lighting system
-  Motorized circuit breaker panels
-  Ethernet-based control system
-  Architectural lighting control
-  Switched power distribution
-  Control console with touch monitors
-  Wireless remote control for console
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Doherty High School Page 2
Audiovisual and Theatrical Systems Narrative
3.25.2021

-  Theatrical lighting fixtures and accessories

Theatrical Rigging System
A. Equipment

-  Counterweight rigging system with pipes 9 to 12 inches on center
-  Stage curtains
-  Cyclorama
-  Scrim
-  Flown folding acoustic ceiling panels with integrated LED lighting fixtures

Black Box Theater

General
A. This is a flexible performance space for classes, plays and other theatrical presentations. It is 
designed to be a re-configurable space, allowing the user to experiment with the relationship of 
audience and performer.

Audiovisual System
A. Equipment

-  Wireless microphones
-  Digital mixing console
-  Digital signal processor
-  CD/media player
-  Effects playback computer and software
-  Portable loudspeakers
-  Backstage audio monitoring and paging
-  Production intercom system
-  Digital audio network
-  Video, audio and category tie line systems
-  Assistive listening system

Theatrical Lighting
A. Equipment

-  LED lighting system
-  Motorized circuit breaker panel
-  Ethernet-based control system
-  Architectural lighting control
-  Switched power distribution
-  Wireless remote control for console
-  LED lighting fixtures

Theatrical Rigging System
A. Equipment

-  Pipe grid over performance space
-  Masking drapery
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Audiovisual and Theatrical Systems Narrative
3.25.2021

Theatrical Platforms and Seating
A. Equipment

-  Portable platform, step and railing system
-  Portable audience seating, stacking (under FF&E)

Cafeteria

General
A. Gathering and presentation space when not in use as a cafeteria.

Audiovisual System
A. Equipment

-  Wireless microphones
-  Automatic microphone mixer
-  Digital signal processor
-  CD/media player
-  Permanent overhead loudspeakers
-  Digital audio network
-  Roll-down projection screen and video projector
-  Audiovisual switcher
-  Touch panel control
-  Assistive listening system

Band and Chorus Classrooms

Audio System
A. Audio recording and program playback system to support music classes and rehearsals.
B. Equipment

-  Recording microphone suspended from ceiling
-  Digital mixer with integrated recording to solid state device
-  CD/media playback
-  Permanent wall-mounted loudspeakers
-  Audio input from classroom presentation system
-  Small rolling equipment rack at conductor location

Large Group Seminar

Audiovisual System
A. Audiovisual system to serve a training space. The room will be equipment with video 
presentation, program playback and speech reinforcement.
B. Equipment

-  Wireless microphones
-  Automatic microphone mixer
-  Digital signal processor
-  CD/media player
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-  Loudspeakers in ceiling
-  Two projection screens and projectors showing the same content
-  Audiovisual switcher
-  Control panel and computer input at front of room in center
-  Blu-ray player
-  Equipment rack
-  Assistive listening system

Gymnasium

Audio System
A. Audio program playback and voice reinforcement systems for gym classes and event usage.
B. Equipment

-  Wireless microphones
-  Portable equipment rack on wheels with mixer and plug-in stations near scorer’s table
-  Automatic microphone mixer
-  Analog and Bluetooth auxiliary inputs for portable devices
-  Remote volume controls
-  Digital signal processor
-  CD/media player
-  Permanent loudspeakers overhead
-  Digital audio network
-  Assistive listening system

Athletic Field

Audio System
A. Audio system to support announcements and program playback for athletic events and practices.
B. Equipment

-  Wireless microphones
-  Equipment rack in restroom building
-  Automatic microphone mixer
-  Digital signal processor
-  CD/media player
-  Portable mixing console
-  Loudspeakers on light poles and on top of press box
-  Inputs for portable media players in press box
-  Audio and category tie lines from press box to filming platform
-  Assistive listening system

20035/20035 Doherty HS Theatrical Systems Basis of Design - DD.docx
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6A.3 DESIGNER DELIVERABLES 
6A.3.1 General Requirements 

 
C. Building Code Analysis 
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6A.3 DESIGNER DELIVERABLES 
6A.3.1 General Requirements 

 
D. List of Proprietary Items 
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MSBA Module 6 | Design Development 6A.3.1 GENERAL REQUIREMENTS 
D. List of Proprietary Items 

 

  
Doherty Memorial High School 

 

The following is a list of proposed proprietary for Doherty Memorial High School items along with the 

reasons for their use, these proprietary items were approved as part of the earlier South High Community 

School project. (as opposed to non-proprietary equivalent items). Following the precedent set in 

previous MSBA projects, during the Construction Document phase, the City will provide a letter from the 

City Manager approving the final list of proprietary items.  

 

1. Alerton/ABS:  Automatic Temperature Controls (ATC) 

Alerton/ABS ATC systems are used in other District buildings; staff/faculty has been extensively 

trained in their use.  The proprietary specification will provide further consistency within the 

District and reduce long-term costs associated with parts inventory, maintenance, software 

updates and service contracts. 

 

2. Lochinvar “Crest”:  Condensing boilers 

Lochinvar “Crest” condensing boilers are used in other buildings throughout the District.  The 

proprietary specification will provide further consistency within the District and reduce long-term 

costs associated with parts inventory, maintenance and service contracts. 

 

3. Genetec Unified Security System:  Access control and video surveillance (with Axis cameras) 

Genetec systems are used in other buildings within the District.  The proprietary specification will 

allow direct communication with the current software used and monitored by the District and City 

of Worcester Police Department.  It will also reduce long-term costs associated with parts 

inventory, maintenance, software updates and service contracts. 

 

4. Mosaic:  Point of Sale system at Cafeteria 

Mosaic systems are used in Food Services areas in other buildings throughout the District.  The 

proprietary specification will provide further consistency within the District and reduce long-term 

costs associated with parts inventory, maintenance, software updates and service contracts. 

 

5. Corbin-Russwin:  Non-interchangeable core key cylinders 

Corbin-Russwin cylinders are used throughout the District.  The proprietary specification will 

provide further consistency within the District and reduce long-term costs associated with parts 

inventory, maintenance and service contracts. 
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MSBA Module 6 | Design Development 6A.3.1 GENERAL REQUIREMENTS 
D. List of Proprietary Items 

 

  
Doherty Memorial High School 

 

6. ShoreTel:  IP Telephone System 

ShoreTel systems are used in other buildings throughout the District.  The proprietary 

specification will allow consistency/communication with, and future expansion of, the current IP 

telephone system.  It will also reduce long-term costs associated with parts inventory, 

maintenance, software updates and service contracts. 

 

7. HP: Network Switches 

HP equipment is utilized throughout the District.  The proprietary specification will provide 

further consistency within the District and reduce long-term IT costs associated with parts 

inventory, maintenance, software updates and service contracts. 

 

8. Cisco “Meraki”:  Wireless access points 

Cisco “Meraki” equipment is utilized throughout the District.  The proprietary specification will 

provide further consistency within the District an d reduce long-term IT costs associated with 

parts inventory, maintenance, software updates and service contracts. 

 

9. Epson: Document cameras 

Epson Document cameras will be utilized throughout the District. The proprietary specification 

will provide further consistency within the District and reduce long-term IT costs associated with 

parts inventory, maintenance, software updates and service contracts. 

 

10. Epson “Brightlink”:  Interactive ultra-short throw projectors 

Epson equipment is utilized throughout the District.  The proprietary specification will provide 

further consistency within the District and reduce long-term IT costs associated with parts 

inventory, maintenance, software updates and service contracts. 
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6A.3 DESIGNER DELIVERABLES 
6A.3.1 General Requirements 

 
E. Interior Color Theory 

Statement  
1. Interior Renderings 
2. Walk-through video (digital 

only) 
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MSBA Module 6 | Design Development 6A.3.1 GENERAL REQUIREMENTS 
E. Interior Color Theory Statement 

 

  
Doherty Memorial High School 

 

The Doherty Memorial High School design team’s intent is to develop an interior design that reflects 
Doherty’s unique culture and identity and is also sophisticated and timeless. The interior design will also 
utilize colors and patterns to assist with wayfinding and orientation within this large building.  Just as 
each program space is evident from the exterior fenestration, the interior spaces will be designed to 
appropriately express the scale and function of the spaces.  It is our intent to provide an intuitive, warm, 
welcoming, navigable, durable, and easily maintained interior appropriate for both community and 
educational use. 
 

 
The main entry highlights a multi-story sky-lit entry Lobby area that serves to provide functional space 
for not only students on a day-to-day basis, but also for community and after-hours events held in the 
Cafeteria, Gymnasium, Media Center, Wellness Center and Auditorium.   The school colors, Burgundy 
and Gold will be featured in the new school interior design, most notably in the burgundy “Feature Wall.” 
This monolithic burgundy wall will run the full length of the two-story main Lobby, and through to the 
exterior to further emphasize the main entrance. Surface materials in the Lobby and corridors are 
specified as durable and low maintenance products including terrazzo tile, epoxy resin and linoleum 
flooring, porcelain, and ceramic wall tile.  Other finishes within the building will be selected to be similarly 
durable and will complement the school colors while maintaining a sophisticated palette.  Generally, the 
plan will specify wood doors and millwork of the same color and species throughout the school, but use 
other materials such as flooring, paint, and wall tile finishes to lend distinction to each area.  In this way, 
the school can provide an intimate team atmosphere appropriate for high school grade levels while, at 
the same time, tying together all areas with a cohesive palette of colors/materials.  Additionally, the 
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MSBA Module 6 | Design Development 6A.3.1 GENERAL REQUIREMENTS 
E. Interior Color Theory Statement 

 

  
Doherty Memorial High School 

 

building design will highlight the school’s proximity to Elm Park and Newton Hill through the use of 
strategic views and natural materials at these key focal points.  
 
 

The interior design concept is intended to 
reinforce, through colors, materials and 
signage, the identities of the various 
academic floors and “pods” so that 
students and staff/faculty understand their 
location within the building and feel 
connected to the department or team 
space. Each pod has been designated with 
a letter and a floor number, to assist with 
orientation as the students traverse the 
long “central spine” corridor. To further 
enhance the identity of each pod, the 
“portal” to each classroom pod entrance 
will be identified by signage, soffits, and 
lighting, as well as a display case to feature 
student work.   

 
The design team has also identified several areas for potential display of the Doherty Memorial High 
School history and culture. The entrance to the auditorium will feature a “Historical Timeline” outlining 
the history of the Doherty Quadrant, and notable alumni.  
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MSBA Module 6 | Design Development 6A.3.1 GENERAL REQUIREMENTS 
E. Interior Color Theory Statement 

 

  
Doherty Memorial High School 

 

 
The two-story wall in the cafeteria also represents an opportunity for a “super graphic” that that will be 
custom printed on large format plastic laminate panels. The design team believes that the final imagery 
and design of these two displays would be an excellent opportunity to collaborate with the Doherty 
students.   

 
 
The design team will also work with the school to identify items and murals from the existing school that 
will be relocated or reproduced in the new school.  The current design calls for the relocation of the 
original Highlander images from the existing gymnasium.  
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MSBA Module 6 | Design Development 6A.3.1 GENERAL REQUIREMENTS 
E. Interior Color Theory Statement 

 

  
Doherty Memorial High School 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
Lastly, the design team is planning to include a sustainability display within the lobby to highlight the 
building’s energy performance and history with Elm Park and Newton Hill. Careful attention will be given 
to specifying locally available materials, low VOC products, and materials with acoustical properties in 
order to meet or exceed our sustainable design goals as outlined in the LEED scorecard. 
 
 
These preliminary color and material selections have been presented to and approved by the school and 
district, and will be advanced further as the Construction Documents progress. Following this narrative 
are several Interior Renderings, and a video walk through of the interior of the building is included in the 
digital submission. While all finish colors are not yet reflected in the model, the video illustrates the 
interior massing and relationships between core spaces, daylighting and views and general interior 
design concepts.  
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6A.3 DESIGNER DELIVERABLES 
6A.3.1 General Requirements 

F. Sustainable Design 
1. LEED Registration 
2. LEED Scorecard 
3. Sustainability Workshop 

October 5, 2020 
4. Fossil Fuel Reduction Study 
5. Fossil Fuel Reduction 

Memo   
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From: LEED Info leedinfo@usgbc.org
Subject: Thank you for your LEED Project Registration

Date: February 5, 2021 at 4:36 PM
To: carrie@greenengineer.com

Dear  Carrie Havey,

Your LEED project has been successfully registered in LEED Online.

Project ID : 1000140873
Project Title : Doherty Memorial High School
Project Rating System : LEED v4 BD+C: SC
Registration Type : Individual Project
Registration Date : 02/05/2021
Project Location : Worcester,MA,US,01602

You may now log into LEED Online to manage your project and begin the application
process.The first time you log in, you will be presented with a set of 'Getting Started'
information that will help you kick off the certification process. Further technical LEED
assistance is available through the following resources:

- The help section of LEED Online
- LEED Resources & Tools :  https://www.usgbc.org/leed
- LEED Reference Guides   :  www.usgbc.org/guides
- Subscribe to LEED Update, a quarterly e-newsletter from USGBC and GBCI : 
https://www.usgbc.org/account/subscriptions
- LEEDuser, a third-party resource that offers a variety of supplemental LEED
advice:   https://leeduser.buildinggreen.com

If you experience any problems, please contact the Green Business Certification Inc.
(GBCI) at: 
    Phone   : 1-800-795-1746
    Email    : http://www.gbci.org/contact

Please note, only projects registered through LEED Online v3 will be visible in your
LEED Online v3 project list.If you have previously registered a project under LOv2, you
will only be able to access those projects in LEED Online v2.

Thank you,

mailto:Infoleedinfo@usgbc.org
mailto:Infoleedinfo@usgbc.org
mailto:carrie@greenengineer.com
http://www.usgbc.org/
https://www.usgbc.org/leed
https://www.usgbc.org/store?Category=%5B%22Study+guides%22%2C%22Integration+guides%22%2C%22LEED+case+studies%22%2C%22Reference+guides%22%2C%22Journals%22%5D
https://www.usgbc.org/account/subscriptions
https://leeduser.buildinggreen.com/
http://www.gbci.org/contact
cbazelmans
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Thank you,
GBCI

*This is an automatically generated email. Please do not reply to this message.*
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LEEDv4 BD+C: Schools (LEEDv4 SC)
Project Scorecard

Project: Doherty Memorial High School 
Address: 299 Highland Street, Worcester, MA 01602

Date:

Yes Maybe No

0 0 1 INTEGRATIVE PROCESS 1 Responsible

D 0 0 1 IPc1 Integrative Process 1 Team
Yes Maybe No

3 5 7 LOCATION & TRANSPORTATION 15 Responsible

D 0 0 N LTc1 LEED for Neighborhood Development Location 15 Team
D 0 1 0 LTc2 Sensitive Land Protection 1 2112
D 0 2 0 LTc3 High Priority Site 1-2 Env. Eng.
D 2 0 3 LTc4 Surrounding Density and Diverse Uses 1-5 TGE
D 0 1 3 LTc5 Access to Quality Transit 1-4 LPA/TGE/ School
D 0 1 0 LTc6 Bicycle Facilities 1 LPA/2112
D 0 0 1 LTc7 Reduced Parking Footprint 1 LPA/Nitsch
D 1 0 0 LTc8 Green Vehicles 1 LPA/ ART

Yes Maybe No

5 6 1 SUSTAINABLE SITES 12 Responsible

C Y SSpr1 Construction Activity Pollution Prevention Req'd Nitsch/CM
D Y SSpr2 Environmental Site Assessment Req'd Env. Eng.
D 1 0 0 SSc1 Site Assessment 1 2112, LPA, Nitsch
D 0 2 0 SSc2 Site Development - Protect or Restore Habitat 1-2 2112
D 0 1 0 SSc3 Open Space 1 2112
D 0 3 0 SSc4 Rainwater Management 2-3 Nitsch
D 2 0 0 SSc5 Heat Island Reduction 1-2 LPA/2112
D 1 0 0 SSc6 Light Pollution Reduction 1 ART/2112
D 0 0 1 SSc7 Site Master Plan 1 School
D 1 0 0 SSc8 Joint Use of Facilities 1 LPA/School

Yes Maybe No

5 4 3 WATER EFFICIENCY 12 Responsible

D Y WEpr1 Outdoor Water Use Reduction Req'd 2112
D Y WEpr2 Indoor Water Use Reduction Req'd SEC
D Y WEpr3 Building-level Water Metering Req'd School/SEC 
D 1 0 1 WEc1 Outdoor Water Use Reduction 1-2 2112
D 3 2 2 WEc2 Indoor Water Use Reduction 1-7 SEC
D 0 2 0 WEc3 Cooling Tower Water Use 1-2 SEC
D 1 0 0 WEc4 Water Metering 1 SEC

Yes Maybe No

20 11 0 ENERGY & ATMOSPHERE 31 Responsible

C Y EApr1 Fundamental Commissioning and Verification Req'd BVI
D Y EApr2 Minimum Energy Performance Req'd Team/TGE
D Y EApr3 Building-level Energy Metering Req'd School/SEC 
D Y EApr4 Fundamental Refrigerant Management Req'd SEC
C 6 0 0 EAc1 Enhanced Commissioning 2-6 BVI
D 14 2 0 EAc2 Optimize Energy Performance 1-16 Team/TGE
D 0 1 0 EAc3 Advanced Energy Metering 1 ART/SEC
C 0 2 0 EAc4 Demand Response 1-2 School/ART
D 0 3 0 EAc5 Renewable Energy Production 1-3 School/ART
D 0 1 0 EAc6 Enhanced Refrigerant Management 1 SEC
C 0 2 0 EAc7 Green Power and Carbon Offsets 1-2 School

Yes Maybe No

4 2 7 MATERIALS & RESOURCES 13 Responsible

D Y MRpr1 Storage & Collection of Recyclables Req'd School/LPA
C Y MRpr2 Construction and Demolition Waste Management Plan Req'd Fontaine
C 0 0 5 MRc1 Building Life-Cycle Impact Reduction 2-5 LPA
C 1 0 1 MRc2 Building Product Disclosure & Optimization-EPD's 1-2 LPA/ Fontaine 

3/10/2021

The Green Engineer, Inc. - Page 1 of 2
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C 0 1 1 MRc3 Building Product Disclosure & Optimization-Raw Materials 1-2 LPA/ Fontaine
C 1 1 0 MRc4 Building Product Disclosure & Optimization-Material Ingredients 1-2 LPA/ Fontaine
C 2 0 0 MRc5 Construction and Demolition Waste Management 1-2 Fontaine

Yes Maybe No

8 5 3 INDOOR ENVIRONMENTAL QUALITY 16 Responsible

D Y EQpr1 Minimum IAQ Performance Req'd SEC
D Y EQpr2 Environmental Tobacco Smoke (ETS) Control Req'd School
D Y EQpr3 Minimum Acoustical Performance Req'd Cavanaugh
D 2 0 0 EQc1 Enhanced IAQ Strategies 1-2 LPA/ Fontaine
C 2 1 0 EQc2 Low-Emitting Materials 1-3 LPA/ Fontaine
C 1 0 0 EQc3 Construction IAQ Management Plan 1 Fontaine
C 1 1 0 EQc4 IAQ Assessment 1-2 School/ Fontaine
D 1 0 0 EQc5 Thermal Comfort 1 SEC
D 1 1 0 EQc6 Interior Lighting 1-2 LPA/ART
D 0 0 3 EQc7 Daylight 1-3 LPA
D 0 1 0 EQc8 Quality Views 1 LPA
D 0 1 0 EQc9 Acoustic Performance 1 Cavanaugh

Yes Maybe No

6 0 0 INNOVATION 6 Responsible

D 1 0 0 INc1.1 Innovation in Design: EB:O&M Starter Kit - Green Cleaning and Pest Management 1 Team
D 1 0 0 INc1.2 Innovation in Design: Purchasing, Lamps 1 Team
D 1 0 0 INc1.3 Innovation in Design: Green Building Education 1 Team
C 1 0 0 INc1.4 Innovation in Design: Occupant Comfort Survey, Safety First pilot credit,  or other ID credit 1 Team
C 1 0 0 INc1.5 Innovation in Design Pilot:  Integrative Analysis of Building Materials 1 Team
C 1 0 0 INc2 LEED Accredited Professional 1 TGE

Yes Maybe No

1 3 0 REGIONAL PRIORITY 01602 4 Responsible

D 1 0 0 RPc1 Optimize Energy Performance (20%/8 pts) 1 TGE
D 0 1 0 RPc2 Renewable Energy Production (5%/2 pts) 1 TGE
D 0 0 0 RPc3 Cooling Tower and Process Water Use (2pts) 1 TGE
D 0 0 0 RPc4 Building Life-Cycle Impact Reduction (2pts) 1 TGE
D 0 1 0 RPc5 Rainwater Management (2 pts) 1 TGE
D 0 1 0 RPc6 Indoor Water Use Reduction (4 pts) 1 TGE

Yes Maybe No

52 36 22 PROJECT TOTALS  (Certification Estimates) 110

Certified:  40-49 points  Silver:  50-59 points  Gold:  60-79 points  Platinum:  80+ points

The Green Engineer, Inc. - Page 2 of 2
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Workshop Information 
 Subject | Public Sustainability Workshop 
 Project | Doherty Memorial High School  
 Date | October 5th, 2020 4:30-6:30 PM 

 Venue | Zoom Virtual Meeting 

Executive Summary 
 

In preparation for the Doherty Public Workshop, a survey was sent out to the general public in the weeks prior 
to the workshop. The goal of the survey was to determine the topics that people were most interested in 
discussing during the workshop.  The survey asked people to rank each topic based on the following criteria: 
most important, important, slightly important, and not as important.   

 

 

Based on the results of the survey, the four topics that were selected are as follows:   

 

• Energy: Renewable Energy / Net Zero / Carbon 
• Occupant Health: Healthy Learning Environment / COVID / Healthy Materials 
• Site Issues: Equitable Access / Pedestrian 
• Building as a Teaching Tool 
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We had over 100 respondents.  66% of the survey respondents said that Renewable Energy was a top priority.  
We listed this as our first topic and included ‘Net Zero Energy’ and ‘Embodied Carbon Reduction’ as topics for 
discussion.   

 

67% of respondents prioritized a healthy learning environment for students and staff.  During the workshop we 
included ‘Healthy Materials’ and ‘Indoor Air Quality’ as part of this discussion.    

 

Several site-related issues were selected as a priority, including ‘Pedestrian and Cyclist Friendly’ environment 
and ‘Equitable and Universal Access’.  Also included in this discussion topic were ‘Rainwater Management,’ 
‘Biodiversity,’ and ‘Heat Island Reduction’.    

 

Last, we touched upon ‘Building as a Teaching Tool’, which 50 of the respondents selected as most important.   

 

Summary of Workshop and Public Feedback 

Approximately 50 members of the community attended the virtual workshop. The Green Engineer facilitated the 
meeting along with key members of the Design Team, including representatives from, LPA|A, Seaman Engineers, 
ART Engineering, Studio 2112 and Nitsch Engineering.  The presentation began with an overview of the project 
and sustainable features and goals as of the current Schematic Design phase. 

The workshop then transitioned into the four topics prioritized in the pre-workshop public survey; Energy, 
Occupant Health, Site Issues and Building as a Teaching Tool. 

The format for this section was a 5-minute presentation by a member of the Design Team, followed by public 
feedback, questions and discussion. Of the four topics, the Energy: Renewable Energy / Net Zero / Carbon 
subject garnered the most public interest and discussion. Many of the participants expressed the desire to 
reduce or eliminate the use of fossil fuels in the new Doherty Memorial High School building.  
 
Additionally, other topics of discussion included additional renewable energy opportunities, equitable 
pedestrian and bicycle access, carbon sequestration and preservation of the existing trees. 

Lastly, in an effort to give all participants an opportunity to speak and ask questions, all participants were 
distributed into virtual “break-out rooms,” each facilitated by a representative from the Design Team.   

After a brief summary of the breakout sessions and an overview of the next steps, the virtual workshop was 
concluded.  Refer to the attached Powerpoint Presentation, meeting minutes and Zoom meeting recording for a 
summary of the presentations, public feedback and discussions. 
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Next Steps  

As a result of the Doherty Public Workshop, the design team has continued to look for ways to reduce the 
amount of fossil fuels required for the project.  The team has submitted a Fossil Fuel Study to the Doherty 
Memorial High School Steering Committee for their review.  The design team will continue to strive to make the 
new Doherty Memorial High School sustainable and energy efficient.   
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ICEBREAKER: Before we 

begin, please respond in 

the chat and “Tell us about 

something you do in your 

everyday life to help the 

environment.”
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KEVIN SEAMAN
MECHANICAL ENGINEER | SEAMAN ENGINEERING CORP.

KATIE CROCKETT | ROB PARA JR. | CHRIS LEE | CHRISTINA BAZELMANS
ARCHITECT | LAMOUREUX PAGANO & ASSOCIATES ARCHITECTS

LYNNE GIESECKE | LAUREN SCHUNK
LANDSCAPE ARCHITECT | STUDIO 2112 

MATT BRASSARD | JARED GENTILUCCI
CIVIL ENGINEER | NITSCH ENGINEERING

AZIM RAWJI 
ELECTRICAL ENGINEER | ART ENGINEERING

CHRIS SCHAFFNER | CARRIE HAVEY
SUSTAINABILITY CONSULTANT | THE GREEN ENGINEER
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• This meeting will be recorded.
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MSBA Requirements 
& LEED Overview

• USING LEED FOR SCHOOLS, ACHIEVE A 
MINIMUM OF “CERTIFIED”

• EXCEED THE LEVEL OF ENERGY 
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Solar Photovoltaic System

 800 kW ROOF MOUNTED 
PHOTOVOLTAIC SYSTEM

 BASED ON 425-WATT PV MODULES
 PROJECTED TO OFFSET 40-50% OF 

THE BUILDING’S ELECTRICAL 
CONSUMPTION

General ApproachPathways to Low/Zero Carbon
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Overview 
Following the October 5, 2020 Sustainable Design Public Workshop for the Doherty Memorial High School 
(DMHS), LPA|A was directed to produce an options analysis of opportunities to reduce fossil fuel energy 
sources within the project design.  
 
Attached is a study completed by LPA|A in conjunction with consulting engineers Seaman Engineering 
(mechanical) and The Green Engineer (sustainable design).  The analysis includes options that reduce the use 
of fossil fuel to varying degrees in the design including relevant factors related to initial cost, long term 
maintenance costs and resources required, equipment life expectancy, resiliency, and opportunities for future 
conversion.  All options are compared to the baseline scenario, which is the HVAC systems “As Designed” as of 
the Schematic Design Submission.  
  

• Baseline: As Designed at Schematic Design Phase 
• Part 3: Future Conversion:  As Designed with selective electrification heat pump features plus future 

Retrofit Options from fossil fuel to electric features 
• Part 2: Hybrid Model:  As designed except substituting heat pumps, and changes outlined to reduce 

gas load by ±75% (retains Gas Boilers) 
• Part 1: Full Electric  

o Option 1: Same as Hybrid Model, except including Electric Boilers 
o Option 2: Complete System Redesign using VRF System 

 
Baseline Design Key Features 
It is important to note that the baseline design as represented in the Schematic Design documents greatly 
exceeds energy code requirements.  Based on the results of extensive energy studies for the Net Zero Target 
Nelson Place Elementary School with further advancements based on current technology, the DMHS design 
includes the following features: 

 High Performance building envelope systems with additional wall and roof insulation plus exceptionally 
energy efficient window systems.  This feature effectively reduces the overall energy load of the building 

and, by extension, operating costs without increasing maintenance burden. No further improvements 
were deemed necessary as part of this study. 

 The designed mechanical systems are very efficient and are also well above the code requirements for 
energy efficiency. To put this in perspective, the proposed gas loads for the new building are about the 
same as the existing building, though the proposed building is about 2.5 times larger than the existing.  
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 An 800K roof mounted photovoltaic array is incorporated in the schematic design.  This on-site energy 
resource significantly reduces reliance on the electrical grid and provides a relatively low maintenance 
alternative system 

 A displacement air distribution system is included for the majority of the academic spaces.  This has been 

lauded for its superior indoor air quality attributes, low acoustical interference, and limited maintenance 
requirements. 

 Low maintenance, reliability and resilience of the systems is a key factor in the systems design selection 

 LEED Silver certification target 

Alternative Options Notes 
In addition to the notes included in the body of the study, it is important to note the following: 

 Emergency generators: For all options, the generators are proposed to be dual fuel, using diesel for the 
initial code-required run time, and gas afterward to support the building use as a warming center if 
electricity is down for an extended time.   Dual fuel provides resiliency in the case that either diesel or gas 
are unavailable in an emergency. 

 Science Room:  Bunsen burners are typically a fossil fuel source, although localized propane tanks can be 
used in lieu of piped natural gas. 

 Hybrid Model:  While the option was analyzed based on certain systems assumptions, further localized 
systems changes could be considered to further reduce fossil fuel usage including: 
- Domestic water heating: Currently proposed to remain gas-fired, the domestic water system could 

be either supplemented by a heat recovery chiller, or be a fully electric system  
- Kitchen equipment:  Currently proposed to remain gas-fired, the kitchen equipment could be 

specified as all electric, or reduced gas usage pending review with the Kitchen administration. 
 Future Conversion Model: could include selective features shown in the Hybrid Model if desired.  If so, 

the cost benefit analysis would potentially be affected. 
 Photovoltaic (PV) system future expansion:  Given the constraints at the Doherty Memorial High School 

Site, the roof is the most effective location for solar panels. The majority of the parking lot will be largely 
shaded from the south-facing hill and could be subject to damage.  The northern side of the parking lot is 
limited in area, and the cost of building the solar canopy structures outweighs the benefit of adding solar 
panels above the parking area.  For all design options, conduit for future expansion of PV array 
installation could be included 

 Displacement Air System:  Part 1/Option1 replaces the desirable displacement air system with a higher 
maintenance VRF air distribution system 

 Service Life:  Some proposed electric system features have a shorter predicted lifespan than the fossil 
fuel system equivalent.  This is factored into the cost analysis included in the body of the report. 

 Facilities Maintenance:  Cost factors for maintenance have been included.  In some cases, additional 
resources (on staff or contracted) will be required for systems to operate effectively. 
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 Current Technology:  There are multiple new technologies currently in research and development to 
provide alternative energy source HVAC equipment. Presently the systems available are electric boilers, 
which are not efficient and very costly to operate.  Alternative fuel boilers using hydrogen are being 
developed, with commercial models just beginning to be sold in Europe. As these become tested and 
available in the US they may be worth consideration for future conversion after review the initial costs, 
feasibility of the fuel supply, practicality, efficiency and reliability of the systems. 

 Design Schedule:  Adoption of any of the alternative options will have an impact on the overall design 
schedule, with the all-electric options requiring the greatest amount of redesign time.  In order to 
maintain the current schedule for completion of Design Development, it will be important to have a timely 
decision on any potential systems changes. 
 

 
Summary 
The goal of the study is to provide an objective analysis of options for reduction/elimination of fossil fuel 
sources at the DMHS project from which the Steering Committee can make recommendations for scope of 
work approval. 
 
A general overview of the Options studied shows that the All-Electric options (Part 1) would reduce the fossil 
fuel usage to negligible levels, the Hybrid Model (Part 2) has the potential to reduce fossil fuel usage to 
approximately 25% of the current design, and the Future Retrofit Option (Part 3) would immediately reduce 
fossil fuel usage on a limited basis, but includes options for future conversion.  The lowest cost option would 
be Part 3 which would also have limited impact on the design schedule.  The Part 2 Hybrid Model represents 
opportunities to introduce more electric features balanced with desired maintenance and indoor air quality 
features.  The Part 1 All-Electric Options best address reduction of fossil fuel usage with Option 2 
representing the best alternative in terms of maintenance factors.   
 
The study was based on information developed to date on the systems design including projected figures 
based on historic data to produce comparative budget figures on the proposed systems sufficient to 
determine the best option to pursue. Depending on the option selected, further refinement on the systems, 
and review with facilities, City and school will need to be done as part of the design development phase  
 

 

1904/Worksheet/Reports/Fossil Fuel Study/1904-Worksheet-Reports-FossilFuel-Intro.doc  
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Memo 
 
To: Rob Para 

From: Chris Schaffner, PE, LEED Fellow,   
The Green Engineer (TGE)  

Project: Doherty HS 
Re: Heating Electrification Study 
Date 
Issued: November 3, 2020 
 
Executive Summary 
 
Based on public feedback regarding the energy sources for the Doherty HS, an analysis was conducted to 
determine the opportunity and impact of the elimination of fossil fuels for heating in the project. The analysis 
found that multiple options for full and partial electrification exist. These alternatives will reduce EUI and 
carbon emissions, but they will all increase first costs, operating costs and life cycle costs for the project 
based on current utility rates.  
 
Hybrid options were found to offer an attractive path, providing a path to eventual full electrification while 
controlling costs compared to the all-electric options.  
 
Project Description 
 
Doherty High School is a new 422,000 gsf high school for 1,670 students, to be located at 299 Highland 
Street in Worcester, on the site of the existing Doherty Memorial High School. In addition to typical core and 
academic facilities, the program includes four Chapter 74 technical programs, and advanced academy for 
Biotechnology, and a legitimate stage Auditorium.  The project will be fully air conditioned.     
 
The City of Worcester and the MSBA have strong commitments to energy efficient sustainable design. To 
meet the current MSBA requirements for the additional 2% reimbursement, the project must earn a minimum 
of LEED-Schools v4 Certified certification and exceed the level of energy efficiency required in the current 
Massachusetts (base) energy code by 20% 
 
The project recently completed the Schematic Design Phase, and the Preferred Schematic Design has been 
approved by the MSBA.  
 
A public workshop was held on October 5, 2020. Based on public feedback, the City of Worcester has asked 
the design team to analyze the feasibility of reducing or eliminating the use of fossil fuels for heating the 
building.  
 
 
HVAC Systems Options 
 
Five options identified by Seaman Engineering have been considered in our analysis. The baseline design 
reflects the Preferred Schematic Design. Part 3 modifies the current design to allow future retrofit to heat 
pumps, by sizing the hot water coils and fin-tube radiation for lower water temperatures. Part 2 is a hybrid 
system, with heat pumps supplying the majority of the heating needs, but with gas boilers for back up and 
peak load.  Part 1 consists of two different all electric options. In Part 1, Option 1 a Variable Refrigerant Flow 
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(VRF) heat pump system is used to meet all heating needs.  Part 1, Option 2 is similar to Part 2, except that 
the back-up gas boilers are replaced with electric boilers.     
 
Two important considerations that impact the analysis should be noted. First, because of the increased 
electric demand and reliance on electricity for heating, Parts 1 and 2 require an increase in the electric 
service and larger back-up generator capacity. Second, it is assumed that the VRF system (Part 1, Option 1) 
will have shorter life span than the other options.  
 
Detailed descriptions of each option follow below: 
 
Doherty “As Designed” School: 
Description:   

·         Packaged DX rooftop units with inverter compressors, ERV and hot water coils.   
·         Classroom DOAS systems with ERV, hot water coils, DX coil to variable speed condenser and 

controllable heat pipe for pre-cooling and reheating.   
·         Displacement chilled beam system in most classrooms with fin-tube radiation.   
·         VAV terminals with hot water coils serving admin., offices, shops, science and interior 

zones.  Primarily radiation for exterior zones. 
·         High Eff. magnetic bearing chiller with free cooling coils. 
·         High Efficiency gas boilers.    

  
Doherty “As Designed with Future Retrofit Options” School (Part 3): 
Description:   

·         Packaged DX rooftop heat pump units with inverter compressors, ERV and hot water coils.   
·         Classroom DOAS heat pump systems with ERV, hot water coils, DX coil to variable speed heat 

pump and controllable heat pipe for pre-cooling and reheating.   
·         Displacement chilled beam system in most classrooms with fin-tube radiation.   
·         VAV terminals with hot water coils serving admin., offices, shops, science and interior 

zones.  Primarily radiation for exterior zones. 
·         High Eff. magnetic bearing chiller with free cooling coils to serve chilled beams. 
·         High Efficiency gas boilers.    
·         All heating coils and radiation sized for lower 130F temperature. 

  
Doherty “Reduced Gas Load” School (Part 2): 
Note: Main difference on bullet points on packaged RTU and Classroom DOAS units from Part #3 to Part #2 
are having heat pump cycles incorporated into the units with electric heat in lieu of water heat. 
Description:   

·         Packaged DX rooftop heat pump units with inverter compressors, ERV and electric heat.   
·         Classroom DOAS heat pump systems with ERV, electric heating coils, DX coil to variable speed 

heat pump and controllable heat pipe for pre-cooling and reheating.   
·         Displacement chilled beam system in most classrooms with fin-tube radiation.   
·         VAV terminals with hot water coils serving shops & science.  VAV terminals with electric heat for 

interior zones.  Primarily radiation for exterior zones. 
·         VRF heat pump & DOAS heat pump systems for Admin./IT Offices and Nurses Office  
·         Air Cooled Heat Recovery Chiller for chilled beams and to supplement boiler with waste heat. 
·         Air to water heat pump. 
·         High Efficiency gas boilers primarily for extreme cold and back-up heat.   Boiler plant estimated to 

be 50% of capacity of as designed. 
·         All heating coils and radiation sized for lower 130F temperature. 

  
  
Doherty “Full Electric-No Fossil Fuel” School (Part 1): 
Description:   
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Note: Two Options are presented based on previous meetings with Worcester Public Schools in which, in 
classroom equipment and associated filters and maintenance as would be the case for Option #1, would not 
be preferred.  Option #2 keeps the main classroom displacement chilled beam systems. 
  
Option #1: 

·         Eliminate boiler & chiller plant and associated hydronic system in its entirety. 
·         Eliminate classroom chilled beams and displacement systems.  
·         Provide VRF heat pump system for classroom wings. 

  
Option #2:   

·         Same as “Reduced Gas Load” option above except change boilers from gas to electric and, if 
desired, provide additional air to water heat pump capacity to further reduce. 

  
 
Life-Cycle Costing Methodology 
 
In this analysis, the method used for life cycle costing is called Total Equivalent Annual Cost (TEAC). It 
amortizes the upfront cost over the life span of the systems being studied, and adds that to the operating 
cost. Another way to think of it is: operating cost + the bond payment on the capital cost. The IESNA 
(Illuminating Engineering Society) recommends this specifically for comparisons of lighting options, but it 
works well for comparing alternatives with different life spans.  
 
Basic Formula used for LCCA is:  
 
TEAC =  
Annual Operating Cost + Initial Costs x [(i (1+i)n)/((1+i)n-1)] 
 
where 
 

i = discount rate 
n = expected service life 

 
 
Total Equivalent Annual Cost (TEAC) was determined for each option, based on preliminary energy analysis 
of the concept design options, high level preliminary incremental cost estimates, and rough estimates of 
maintenance costs for each of the five options. 
 
 
Evaluation Criteria 
 
The following evaluation criteria have been identified for the analysis (in no particular priority):  

1. Appropriate design for the student and staff comfort, health and learning environment 
2. Specialized needs of spaces, and appropriate systems for i/e shops, gym, auditorium, offices, etc., 
3. Initial Costs  
4. Maintenance and practicality, longevity of equipment & resilience 
5. Operating and maintenance cost 
6. Green House Gas (GHG) and environmental impact  
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Discussion of Results 
 
Please see the following page for detailed results.  
 
The analysis shows that all of the alternatives will have increased construction costs, and the all-electric 
options will have significant additional construction costs due to the need for electrical upgrades.  
 
Also due to the relatively low current cost of natural gas, any replacement of gas heating with electrical 
heating results in a larger operating cost, even when high efficiency heat pumps are used.  
 
On the other hand, any replacement of gas heating results in GHG and site energy reductions.  
 
The baseline scheme results in a Total Equivalent Annual Cost (TEAC) per square foot of $4.76, with an EUI 
of 38.0 kBTU/sf/yr and associated GHG emissions of 1031 Metric Tons per year.  
 
Part 3, designing for future conversion, increases first costs, and thus life cycle costs slightly, to $4.80/sf. The 
EUI and GHG emissions change slightly based on improved boiler efficiencies at lower water temperatures, 
and increase heat pump utilization.  
 
Part 2, the hybrid systems, increases TEAC costs to $5.22/sf , or about $196,000/yr above baseline. The EU 
is reduced to 32.7 kBTU/sf/yr (14% reduction) and associated GHG emissions of 943 Metric Tons per year 
(8.6% reduction). 
 
Part 1 Option 2, using electric boilers for peak loads increases TEAC costs to $5.38/sf , or about $263,000/yr 
above baseline. The EU is reduced to 32.4 kBTU/sf/yr (15% reduction) and associated GHG emissions of 958 
Metric Tons per year (7.1% reduction), an increase compared to Part 2.  
 
Part 1 Option 1, using the VRF system increases TEAC costs to $6.06/sf , or about $550,000/yr above 
baseline. The EU is reduced to 30.2 kBTU/sf/yr (21% reduction) and associated GHG emissions of 895 Metric 
Tons per year (13% reduction).   
 
Part 1 Option 1 is the lowest carbon option, but at a significantly higher cost than the other options, primarily 
due to the shorter expected life of the VRF system. There are also concerns about the about acoustics and 
air quality with the VRF, compared to the displacement distribution schemes used in the classrooms in the 
other options.  
 
Part 1 Option 2, seems unattractive. It has a higher life cycle cost than Part 2, but increases GHG emissions.  
 
Part 2 provides a nice balance between GHG reductions and cost. It is worth further consideration if the City 
wishes to begin to move away from fossil fuels.  
 
Part 3 represents a simple modification that will allow future flexibility at minimal initial cost impact.     
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DOHERTY MEMORIAL HIGH SCHOOL | Fossil Fuel Study  

 "As Designed" 
"As Designed" with 

future retrofit options  

Design Adjustments to 

Reduce Gas Load 

Full Electric-No Fossil 

Fuels 

Full Electric-No Fossil 

Fuels 

Baseline Part 3 Part 2 Part 1 - Option 2 Part 1 - Option 1 

DESCRIPTION (See Description 
above for full details) 

Gas Powered boilers, 
Air-Cooled Chiller, DX 

Rooftop Units 

 Future Conversion  
 

All Coils and Radiation 
sized for lower temp 

130F water.  
  

Heat Pumps for heating with  
 

Back-up-gas fired boilers for 
peak loads  

  

Same as Part 2, but with 
back up Electric Boilers VRF System  

Project Area (ft2) 421,858 421,858 421,858 421,858 421,858 

Discount Rate  2.50% 2.50% 2.50% 2.50% 2.50% 

Expected Service Life (n) - HVAC 20.0 20.0 20 20 15 

Initial 
Costs 

Install Cost HVAC ($) 3 $ 21,012,747 $ 21,223,676 $ 21,645,534 $ 21,434,605 $ 20,590,889 

Additional Costs Electrical ($) 3 $ 0 $ 0 $ 1,500,000 $ 2,500,000 $ 2,500,000 

Total Initial Costs ($) $ 21,012,747 $ 21,223,676 $ 23,145,534 $ 23,934,605 $ 23,090,889 

Operating 
Costs 

Annual Maintenance Costs ($) $97,027 $ 97,027 $ 118,120 $ 97,027 $ 139,213 

Natural Gas Cost ($)2 $49,054 $ 46,110 $ 12,263 $ 0 $ 0 

Electricity Cost ($)1 $513,451 $ 519,408 $ 602,811 $ 662,925 $ 619,253 

Annual Operating Cost ($) $659,532 $ 662,546 $ 733,194 $ 759,953 $ 758,466 

TEAC 
Calcs 

Annual Operating Cost ($) $ 659,532 $ 662,546 $ 733,194 $ 759,953 $ 758,466 
Amortized Cost - HVAC + 

Electrical $ 1,347,907 $ 1,361,438 $ 1,469,913 $ 1,510,658 $ 1,798,743 

Total Equivalent Annual Cost ($) $ 2,007,439 $ 2,023,984 $ 2,203,107 $ 2,270,611 $ 2,557,209 

TEAC ($/SF) $ 4.76 $ 4.80 $ 5.22 $ 5.38 $ 6.06 

Electricity Consumption (kWh) 3,111,823 3,147,928 3,653,398 4,017,729 3,753,047 

Gas Consumption (therms) 54,504 51,234 13,626 0 0 

GHG Emissions (MTCO2e) 1031 1023 943 958 895 

Source Energy Use Intensity (kBTU/SF) 83.8 83.8 85.8 90.7 84.7 

Site Energy Use Intensity (kBTU/SF) 4 38.0 37.5 32.7 32.4 30.2 

Note: The performance for any HVAC system type varies based on the building design and operations, estimates are based on typical examples for comparison purposes and results from whole building energy simulation. 

1. State average electricity cost of $0.165 per kWh         2. Current Worcester average natural gas cost of $0.90 per therm 
   

3. Initial cost estimates include increased generator size and electric service impacts for all electric option.       4. Energy consumption estimates are based on similar buildings and prototype models 
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Meeting Minutes | Fossil Fuel Reduction Update 01.08.2021 
 

 
Doherty Memorial High School | 1 

 

Attendees: 
 

 Russ Adams | Assistant Commissioner DPW | City of Worcester  
 Jim Bedard | Director of Facilities | Worcester Public Schools 
 John Odell | Energy & Asset Director | City of Worcester 
 Luba Zhaurova | Sustainability Project Manager | City of Worcester 
 Eugene Caruso | OPM | Tishman AECOM 
 Kevin Seaman | Seaman Engineering 
 Katie Crockett | LPA|A 
 Rob Para Jr. | LPA|A 
 Rick Lamoureux Jr. | LPA|A 
 Chris Lee | LPA|A 
 Christina Bazelmans | LPA|A 

 
 

Item: Description: Responsibility: 
 

01.08.21.01 Results of Fossil Fuel Reduction Study 
 City Manager has advised the project team to proceed 

with the “Part 2” option of the fossil fuel study.  
 Part 2 features added air source heat pump air 

handlers, a heat recovery chiller, and VRF heat pumps 
in administrative areas. Gas boilers will remain for 
backup. 

Info. 

 
01.08.21.02 Kevin Seaman (KS) Reviewed the Design Updates 

 Air Cooled Heat recovery (HR) chiller/heater to supply 
chilled water and hot water to building systems 
requiring such.  Possible air to water heat pump for 
added support of hot water loop. 

 All heating coils and radiation sized for lower 130F+/- 
hot water to allow for extended range of heat recovery 
(HR) chiller/heater and maximum boiler efficiency.  
Boilers supplement and back-up the HR chiller/heater. 

 Packaged DX rooftop heat pump units with inverter 
compressors, energy recovery wheels (ERW) and 
hydronic heat.  Classroom DOAS heat pump systems 
with ERW, hydronic heating coils, DX coil, inverter heat 

Info. 
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Item: Description: Responsibility: 
pump and controllable heat pipe for pre-cooling and 
reheating. 

 VRF heat pump & DOAS heat pump systems for 
Administration, IT Offices and Nurses Office 

 Expansion of chilled water to areas requiring 24/7 
cooling such as data rooms to allow HR chiller to 
capture waste heat for use during building heating 
periods 

 Reviewed HVAC plan diagrams outlining the primary 
heat source throughout the building 

 All parties agreed that the revised HVAC strategy as 
outlined is approved to use as the basis for the project. 

   

01.08.21.03 Preliminary Calculations 
 KS noted per preliminary calculations, the gas 

reduction is on track with the estimation in the fossil 
fuel study (a 75% reduction from baseline) 

 John Odell noted that this was a significant 
improvement from the baseline, and requested the 
calculations from the fossil fuel study, and more 
detailed calculations based on the updated HVAC 
approach.  

 LPA|A noted that more detailed energy modeling would 
be complete by the end of Design Development but not 
prior to the March 1 public meeting or the Building 
Committee DD meetings. 

LPA|A / SEC 

   

01.08.21.04 Future Battery Storage 
 Azim Rawji reviewed the attached Battery Energy 

Storage Systems (BESS) memo.  
 Given the market availability of battery storage for 

arrays of this size, it was determined that the project 
scope should include running empty conduits from the 
electrical room to a location on site that is suitable for 
accommodating a BESS in the future.  

 JO requests that for the next public meeting we define 
an area on the site where the BESS could be located.  

 
 
 
 
 

LPA|A / ART 

   

01.08.21.05 Schedule 
 Design Development Cost Estimate | February 18, 2021 

Info. 
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Item: Description: Responsibility: 
 Public Sustainability Update | March 1, 2021 
 School Building Committee Meeting/Vote | March 22, 

2021 
   

01.08.21.06 Energy Modeling 
 The Green Engineer and Andelman and Lelek 

Engineering, Inc. (through the NGRID Incentive 
program) will provide energy modeling services for this 
building.  

Info. 

   

01.08.21.07 NGRID Service 
 The electrical loads have not changed significantly from the 

baseline, so ART will proceed with discussions with NGRID.  
 JO requested that NGRID advise if there is any redundancy to 

the school in case of an emergency or partial power loss 
 ART will confirm with NGRID if there are two feeds to the 

switch 

 
ART 

   

01.08.21.08 Public Sustainability Update 
 Virtual meeting tentatively scheduled for March 1, 2021 at 

6:30 PM 
 The purpose is to update the public on the project progress 

and fossil fuel reduction, and to address certain topics of 
persistent public feedback. 

o  Tree removal and carbon sequestration is of 
particular interest  

Info. 

   

01.08.21.09 

Next Steps: 
 LPA|A/KS will provide energy and gas reduction calculations 

information for the proposed option, as well as the excel 
sheet of the original fossil fuel study estimates. 

 Additional costs to the project associated with the fossil fuel 
reduction will be presented to the school building committee 
prior to the DD vote. LPA|A and consultants will review these 
costs in greater detail for the proposed option, and will 
provide an update to the owner.  

 LPA|A and consultants have been tasked with reviewing 
LPA|A will schedule a follow up meeting with JO and Luba 
Zhaurova to review the proposed agenda and additional 
public feedback including the tree removal/carbon 
sequestration data. 

  

LPA|A / SEC 
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Item: Description: Responsibility: 
   
Attachments: Doherty HS HVAC Electrification Presentation 1-6-2020  

Doherty HVAC Electrification Scheme Plans Updated 
1904-ART Battery Storage Memo 
 

 

Minutes by: Christina Bazelmans, LPA|A  
Distribute to: Attendees, Steering Committee, The Green Engineer  
File location:  1904/Minutes/Owner/1904-MO-Fossil Fuel Reduction Update 
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HVAC 
ELECTRIFICATION FOR 

THE DOHERTY HIGH 
SCHOOL
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SEAMAN ENGINEERING CORPORATION

1-6-2020
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REDUCED GAS LOAD (OPTION: PART 2)

 Doherty “Reduced Gas Load” School (Part 2): Heat pump cycles incorporated into most air 

handling systems with back-up hot water heat supported by heat recovery chiller/heater and 

boilers.  

 General Description: 

o Air Cooled Heat recovery (HR) chiller/heater to supply chilled water and hot water to building 

systems requiring such.  Possible air to water heat pump for added support of hot water loop.

o All heating coils and radiation sized for lower 130F+/- hot water to allow for extended range of  

heat recovery (HR) chiller/heater and maximum boiler efficiency.  Boilers supplement and 

back-up the HR chiller/heater.

o Packaged DX rooftop heat pump units with inverter compressors, energy recovery wheels 

(ERW) and hydronic heat.  Classroom DOAS heat pump systems with ERW, hydronic heating 

coils, DX coil, inverter heat pump and controllable heat pipe for pre-cooling and reheating.

o VRF heat pump & DOAS heat pump systems for Administration, IT Offices and Nurses Office

o Expansion of chilled water to areas requiring 24/7 cooling such as data rooms to allow HR 

chiller to capture waste heat for use during building heating periods.
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HEAT RECOVERY CHILLER/HEATER 

o Generates both chilled water and hot 

water simultaneously

o Operation down to 0F outdoor with 

130F hot water as air to water heat 

pump and -20F as heat recovery 

chiller/heater

o Multiple 30-ton modules (est. 150-ton+)
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AIR SOURCE HEAT PUMP RTU’S

o Inverter Compressors

o ERV Wheel or Core

o Hot Water Back-up 

heat Option
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VRF HEAT RECOVERY HEAT PUMP SYSTEM
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BUILDING HVAC SYSTEMS MAP: 1)HYDRONIC & 
HEAT PUMP; 2) AIR SOURCE HEAT PUMP; 3)VRF

• See PDF’s
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38 Front St. FL 3, Worcester, MA 01608  Office: 508.797.0333 

 

December 22, 2020 

 

Doherty High School 
Worcester, MA 

 

RE: Battery Energy Storage Systems (BESS) 

 

Prepared by: Azim Rawji, P.E. 

BATTERY ENERGY STORAGE SYSTEMS (BESS) 

Battery Energy Storage Systems (BESS) can provide savings when paired with a commercial solar 

photovoltaic (PV) system. Installing solar PV system and BESS is becoming more viable because of: 

• Declining system costs 

• System performance improvements 

• Reduction in utility company incentives for energy export to the grid 

• Storage friendly incentives 

 

APPLICATIONS OF BESS 

1. Peak Shavings  

Utility companies’ charges more per kilowatt-hour during peak demand hours. By incorporating 

BESS, the facility can draw stored power during these peak billing times to reduce energy 

consumption, saving peak demand charges. 

2. Load Shifting 

BESS controls use algorithms to analyze consumption patterns and storage efficiency to 

determine the best time to charge and discharge stored energy, shifting the highest load to non-

peak hours.  

 

3. Backup Power 

BESS can provide emergency/standby power in the event of a power outage. 

 

4. Demand Response 

Demand response programs are offered by many utilities. At the utility’s request, during peak 

periods of demand and under-supply,  the BESS can reduce energy demand. The customer 

receives a rebate for reducing energy. 
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SIZING BESS 

The batteries and controls are usually contained in a self-enclosed storage container. The size depends on 

the function of the BESS and how much storage is desired. Building energy modeling and customer desired 

BESS application are necessary for sizing the battery bank. 

Storage inside the building is not desired because of the risk of fire and hazardous gases released in the 

event of a fire.  Fighting a battery storage fire poses a difficult challenge to firefighters due to the hazards 

involved. 

Example: Sizing BESS for backup for a facility with a total standby load of 500kW that must be able to 

supply power for two days, the battery bank will need to have a power rating of at least 500 kilowatts and 

an energy storage capacity of at least: 

( 500 kilowatts x 48 hours ) / ( 0.80 depth of discharge x 0.85 inverter efficiency ) = 35,000 kilowatt-hours 

A 35,000kWh battery bank would require several containers and would not be feasible for this project 

due to cost and site limitations. 

 

 
 

Peak Shaving, Load Shifting or Demand Response may be more suitable applications for Doherty High 

School. 
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FEASIBILITY OF BESS AT DOHERTY HIGH SCHOOL 

 

Presently the BESS serve the residential, microgrid and large-scale utility markets. The commercial 

energy storage systems are not widely employed yet but there are several manufacturers (Tesla, 

SunPower, etc.) who are offering BESS as a turnkey system which include the PV modules, inverters, 

controls, and batteries.  These systems are designed and installed by vendors approved by them.  

 

Integrating BESS at Doherty High School in the future will depend on the desired application and 

available space for the BESS at the site.  The industry is rapidly changing with new battery technologies 

and declining costs, and the BESS would be viable in the future. 

 

For future proofing the site, we recommend running empty conduits from the electrical room to a 

location that is suitable for accommodating a BESS on the site. 
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Memo 

 

To: Rob Para 

From: 
Chris Schaffner, PE, LEED Fellow,   
Jasmine Abdollahi, LEED AP 
The Green Engineer (TGE) 

 

Project: Doherty HS 
Re: Heating Electrification Study – Summary of Design Options 
Date 
Issued: 

March 2, 2021 

 

Executive Summary 

 
Based on public feedback regarding the energy sources for the Doherty HS, an analysis was conducted to 
determine the opportunity and impact of the elimination of fossil fuels for heating in the project. The analysis 
found that multiple options for full and partial electrification exist. These alternatives will reduce EUI and 
carbon emissions, but they will all increase first costs, operating costs and life cycle costs for the project 
based on current utility rates.  
 
Hybrid options were found to offer an attractive path, providing a path to eventual full electrification while 
controlling costs compared to the all-electric options. This memo is an update of the November 3rd 2020 
Heating Electrification Study and serves to isolate two design options that were analyzed and compared to a 
Baseline design. The memo was updated to include options “Part 2 - DD” and “Part 1 Option 1”, as well as an 
estimation of potential energy production of an 800kW photovoltaic array per discussion with the design team.   

 
Project Description 

 
Doherty High School is a new 422,000 gsf high school for 1,670 students, to be located at 299 Highland 
Street in Worcester, on the site of the existing Doherty Memorial High School. In addition to typical core and 
academic facilities, the program includes four Chapter 74 technical programs, and advanced academy for 
Biotechnology, and a legitimate stage Auditorium.  The project will be fully air conditioned.     
 
The City of Worcester and the MSBA have strong commitments to energy efficient sustainable design. To 
meet the current MSBA requirements for the additional 2% reimbursement, the project must earn a minimum 
of LEED-Schools v4 Certified certification and exceed the level of energy efficiency required in the current 
Massachusetts (base) energy code by 20% 
 
The project recently completed the Schematic Design Phase, and the Schematic Design has been approved 
by the MSBA.  
 
A public workshop was held on October 5, 2020. Based on public feedback, the City of Worcester asked the 
design team to analyze the feasibility of reducing or eliminating the use of fossil fuels for heating the building. 
Based on further discussion with the design team regarding the Heating Electrification Study, this memo 
provides a summary of feasible HVAC design options and an analysis of potential electricity production of a 
rooftop PV array.  
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HVAC Systems Options 
 
Three options identified by Seaman Engineering have been considered in this analysis. The baseline design 
reflects the Schematic Design. Part 2 - DD is a hybrid system, with heat pumps supplying the majority of the 
heating needs, but with gas boilers for back up and peak load and in case of emergency/power outage.  Part 
1, Option 1 includes a Variable Refrigerant Flow (VRF) heat pump system to meet all heating needs.  

 
Two important considerations that impact the analysis should be noted. First, because of the increased 
electric demand and reliance on electricity for heating, Parts 1 and 2 require an increase in the electric 
service and larger back-up generator capacity. Second, it is assumed that the VRF system (Part 1, Option 1) 
will have shorter life span than the other options.  
 
Detailed descriptions of each option follow below: 

 
Doherty “Baseline” School (as of Schematic Design) 
Description:   

·         Packaged DX rooftop units with inverter compressors, ERV and hot water coils.   
·         Classroom DOAS systems with ERV, hot water coils, DX coil to variable speed condenser and 

controllable heat pipe for pre-cooling and reheating.   
·         Displacement chilled beam system in most classrooms with fin-tube radiation.   
·         VAV terminals with hot water coils serving admin., offices, shops, science and interior 

zones.  Primarily radiation for exterior zones. 
·         High Eff. magnetic bearing chiller with free cooling coils. 
·         High Efficiency gas boilers.    

 . 
  
Doherty “Reduced Gas Load” School (Part 2 - DD): 
 
Description:   

·        Packaged DX rooftop heat pump units with inverter compressors, ERV and hydronic back-up.   
·        Classroom DOAS heat pump systems with ERV, electric heating coils, DX coil to variable speed 

heat pump and controllable heat pipe for pre-cooling and reheating.   
·        Displacement chilled beam system in most classrooms with fin-tube radiation.   
·         VAV terminals with hot water coils serving shops & science.  VAV terminals with electric heat for 

interior zones.  Primarily radiation for exterior zones. 
·         VRF heat pump & DOAS heat pump systems for Admin./IT Offices and Nurses Office  
·         Air Cooled Heat Recovery Chiller for chilled beams and to supplement boiler with waste heat. 
·         Air to water heat pump. 
·         High Efficiency gas boilers primarily for extreme cold and back-up heat.   Boiler plant estimated to 

be 50% of capacity of as designed. 
·         All heating coils and radiation sized for lower 130F temperature. 

 
Modeling Assumptions: 

·    Because of the increased VRF area, the overall expected service life was adjusted to 19 years (this is 
an average of 15 years for VRF, and 20 years for other systems) 

·    The initial HVAC cost has been increased by $0.50/sf for this calculation 
·    Annual maintenance costs are increased based on the increased extent of VRF 
·    The heating load is calculated per efficiencies of the different systems 

COP = 2.22 for the ASHP AHUs 
COP = 2.5 for the Multi-stack HR Chiller 
COP = 3.0 for the VRF. These are seasonal averages.  
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·    With the increased extent of electrification, the fraction of heating needs satisfied by fossil fuels drops 

to about 15%. 
    
  
  
Doherty “Full Electric-No Fossil Fuel” School (Part 1 – Option 1): 
Description:   
Note: Two options were presented in the original study, however only Part 1 – Option 1 is shown here for 
comparison. 
  
Option #1: 

·         Eliminate boiler & chiller plant and associated hydronic system in its entirety. 
·         Eliminate classroom chilled beams and displacement systems.  
·         Provide VRF heat pump system for classroom wings. 

   

Note: The kitchen cooking loads were not addressed in previous iterations, and have not been addressed 

by this analysis. Further discussion among the design team is required to determine the viability of an all-
electric kitchen. However, the kitchen makeup air could be converted to hot water in the next design phase. 
 
Life-Cycle Costing Methodology 

 
In this analysis, the method used for life cycle costing is called Total Equivalent Annual Cost (TEAC). It 
amortizes the upfront cost over the life span of the systems being studied, and adds that to the operating 
cost. Another way to think of it is: operating cost + the bond payment on the capital cost. The IESNA 
(Illuminating Engineering Society) recommends this specifically for comparisons of lighting options, but it 
works well for comparing alternatives with different life spans.  
 
Basic Formula used for LCCA is:  

 

TEAC =  
Annual Operating Cost + Initial Costs x [(i (1+i)n)/((1+i)n-1)] 
 
where 
 

i = discount rate 
n = expected service life 

 
 
Total Equivalent Annual Cost (TEAC) was determined for each option, based on preliminary energy analysis 
of the concept design options, high level preliminary incremental cost estimates, and rough estimates of 
maintenance costs for each of the five options. 
 
 

Evaluation Criteria 
 
The following evaluation criteria have been identified for the analysis (in no particular priority):  

1. Appropriate design for the student and staff comfort, health and learning environment 
2. Specialized needs of spaces, and appropriate systems for i/e shops, gym, auditorium, offices, etc., 
3. Initial Costs  
4. Maintenance and practicality, longevity of equipment & resilience 
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5. Operating and maintenance cost 
6. Green House Gas (GHG) and environmental impact  
7. Emergency resilience to support school operation as a warming shelter 

 
 

Proposed Rooftop PV Array 
 
Using the National Renewable Energy Laboratory’s (NREL) PVWatts program we find that a south-facing 
800kW system tilted to latitude would produce an estimated 1,042,000 kWh/Year. This results in an estimated 
annual energy cost saving of 22% over the Part 2 – DD design option and 28% electrical energy savings.   
 
 

Discussion of Results 
 
Please see the following page for detailed results.  
 
The analysis shows that the design options will have increased construction costs, and the all-electric option 
has significant additional construction costs due to the need for electrical upgrades.  
 
Also due to the relatively low current cost of natural gas, any replacement of gas heating with electrical 
heating results in a larger operating cost, even when high efficiency heat pumps are used.  
 
On the other hand, any replacement of gas heating results in GHG and site energy reductions.  
 
The baseline scheme results in a Total Equivalent Annual Cost (TEAC) per square foot of $4.76, with an EUI 
of 38.0 kBTU/sf/yr and associated GHG emissions of 1031 Metric Tons per year.  
 
Part 2 - DD, the hybrid systems, increases TEAC costs to $5.22/sf , or about $196,000/yr above baseline. 
The EU is reduced to 32.7 kBTU/sf/yr (14% reduction) and associated GHG emissions of 943 Metric Tons per 
year (8.6% reduction). 
 
Part 1 Option 1, using the VRF system increases TEAC costs to $6.06/sf , or about $550,000/yr above 
baseline. The EU is reduced to 30.2 kBTU/sf/yr (21% reduction) and associated GHG emissions of 895 Metric 
Tons per year (13% reduction).   
 
Part 1 Option 1 is the lowest carbon option, but at a significantly higher cost than the other options, primarily 
due to the shorter expected life of the VRF system. There are also concerns about the about acoustics and 
air quality with the VRF, compared to the displacement distribution schemes used in the classrooms in the 
other options.  
 
Part 2 - DD provides a nice balance between GHG reductions and cost. It is worth further consideration if the 
City wishes to begin to move away from fossil fuels.   
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DOHERTY MEMORIAL HIGH SCHOOL | Fossil Fuel Study  

 "As Designed" Design Adjustments to Reduce Gas Load Full Electric-No Fossil Fuels 

Baseline Part 2 - DD Part 1 - Option 1 

DESCRIPTION (See Description above for 
full details) 

Gas Powered boilers, Air-
Cooled Chiller, DX 

Rooftop Units 

Core Facilities/Classroom Makeup Air: Air Source Heat Pump Air Handlers 

Classrooms: As designed except w/ Heat Recovery Chiller and Air to Water Heat 
Pump, Additional fin tube.  

Back-up gas fired boilers (reduced gas load) 

All coils and Radiation sized for lower temp 120F water 

Admin / IT/Nurse: a VRF heat pump system with DOAS heat pumps. 

Specialize classrooms & shops as designed but with Heat Pump.  Kitchen Makeup air 
remains gas-fired 

VRF System  

Project Area (ft2) 421,858 421,858 421,858 

Discount Rate  2.50% 2.50% 2.50% 

Expected Service Life (n) - HVAC 20 19 19 

Initial Costs 

Install Cost HVAC ($) 3 $ 21,856,463 $ 21,856,463 $ 21,856,463 

Additional Costs Electrical ($) 3 $ 1,500,000 $ 1,500,000 $ 1,500,000 

Total Initial Costs ($) $ 23,356,463 $ 23,356,463 $ 23,356,463 

Operating Costs 

Annual Maintenance Costs ($) $ 126,557 $ 126,557 $ 126,557 

Natural Gas Cost ($)2 $ 7,358 $ 7,358 $ 7,358 

Electricity Cost ($)1 $ 589,182 $ 589,182 $ 589,182 

Annual Operating Cost ($) $ 723,097 $ 723,097 $ 723,097 

TEAC Calcs 
Annual Operating Cost ($) $ 723,097 $ 723,097 $ 723,097 

Amortized Cost - HVAC + Electrical $ 1,347,907 $ 1,540,565 $ 1,798,743 

Total Equivalent Annual Cost ($) $ 2,007,439 $ 2,263,662 $ 2,557,209 

TEAC ($/SF) $ 4.76 $ 5.37 $ 6.06 

Electricity Consumption (kWh) 3,111,823 3,570,798 3,753,047 

Gas Consumption (therms) 54,504 8,176 0 

GHG Emissions (MTCO2e) 1031 895 895 

GHG Emissions (MTCO2e) - 40% Green Power 586 384 358 

GHG Emissions (MTCO2e) - 100% Green Power 289 43 0 

Source Energy Use Intensity (kBTU/SF) 83.8 82.6 84.7 

Site Energy Use Intensity (kBTU/SF) 4 38.0 30.7 30.2 

1. State average electricity cost of $0.165 per kWh         2. Current Worcester average natural gas cost of $0.90 per therm 3. Initial cost estimates include increased generator size and electric service impacts for all 
electric option.       4. Energy consumption estimates are based on similar buildings and prototype models 
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         One Federal St. 8th Floor 

Boston, MA 02110 
Phone  (617) 723-2050 
Fax (617) 227-3451 
www.tishmanconstruction.com 

 

Doherty Memorial High School Project 
 

Public Sustainability Update Meeting Minutes 

Design Development (DD) Phase  

Zoom Virtual Meeting Date and Time: 
MONDAY, March 8, 2021                TIME 6:30 PM  

 
Introduction 
 
Mr. Adams (City Of Worcester) welcomed and thanked everyone who 
logged into the Zoom virtual meeting.  Mr. Adams also gave special 
thanks to the consult ing engineers who have been involved to design the 
new Doherty Memorial High School to be a carbon-negative project.  
 
Mr. Adams also said there has been a lot of work that has gone into th is 
project to help keep moving it forward and is appreciat ive of everyone ’s 
involved.   
 
Mr. Adams stated that questions will be taken at the end of  the 
presentat ion and then handed the meeting over to Ms. Crockett from 
Lamoureux Pagano Architects (LPA). 
 
Ms. Crockett reiterated her thanks to all involved and started the sl ide 
presentat ion. She said that al l  the consulting engineering firms involved 
in the project are logged into this meeting and will be available to answer 
questions as well. She referenced the tremendous input that was 
received from the publ ic at the October 5, 2020 Sustainabil ity Workshop 
and noted that the design has incorporated many of those comments. 
She mentioned that the October 5 th  workshop was recorded and was 
posted on the City web site and that this presentat ion wil l also be posted 
to the City web site . 
 
Ms. Crockett said the two most sal ient issues that came out of the 
October 5 th workshop were Energy with emphasis on foss il  fuel reduction 
and Site related issues.  She also gave a special welcome to Mr. John 
Odell,  the City of Worcester Energy Asset Director and asked him to 
comment on the project.    
 
Mr. Odell stated that the Green Worcester Plan is a city-wide init iat ive 
with a goal by 2030 to have all  municipal buildings achieve net-zero 
energy.  Mr. Odell  noted that his review of the Doherty project design 

http://www.tishman.com/
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revealed a highly efficient building envelope and the selected mechanical 
systems not only produce a carbon neutral  building but with the 800KW 
photovoltaic system included in design, makes the school a carbon-
negative bui lding, the first ever in the City.  
 
Ms. Crockett continued the presentation with an outline of the p roject 
schedule and noted that the design development phase is complete and 
has included al l changes being presented .  She noted that the School 
Building Committee wil l be meeting on March 22, 2021 for a vote to 
approve the Design Development submission to the MSBA.  She 
acknowledged that the CM f irm Fontaine+Dimeo have been brought on 
board. Ms. Crockett said the project is achieving LEED Silver and is 
eight points away from Gold.  
 
Mr. Para (LPA) continued the presentation reviewing the Energy topics 
involved in the project.  He noted that approximately 60% of the building 
area are classrooms and emphasized the numerous design features 
incorporated in the classroom.  Such things as light ing, low emitting 
materials and venti lat ion including chil led beam system. The project is 
also using an ionization system for the HVAC supply.  He mentioned that 
the 800KW PV array wil l be providing approximately 30% of the electrical 
needs for the school.  
 
He stated that there were four major init iatives for the energy model of  
the building, including sustainabili ty of Maintenance, construct ion/ut il ity 
costs for energy, appropriate systems selection and emergency 
resi l ience to allow the building to function as a warming shelter. A review 
of the spreadsheet prepared that outl ined various costs for the energy 
design options was also presented. He ou tlined the dif ferent mechanical 
systems that were selected to  service the areas of the building and 
thanked al l  the consulting engineers for the work on the design. He 
noted that their efforts and selection of equipment resulted in an 85% 
reduction in the projected fossi l fuel usage.  
 
Ms. Crockett discussed the main site topics and stated that the project 
will be planting 300 new trees and wil l  result  in an increased tree canopy 
from what is currently present on site. Part of the site work includes 
removal of invasive species of trees to avoid the Asian longhorn beetle 
susceptibi l ity.  The roof will  be a white roof on the building and putting 
115 parking spaces under the building wil l help to reduce heat island 
effect. She indicated that the existing school has a 55% GSF  footprint 
compared to the new school with a 36% GSF footprint.  
 
Ms. Crockett presented a slide showing pedestrian services and several 
electric vehicle charging stations throughout the site.  
 
Ms. Bazelmans (LPA) gave instruct ion on the process to ask questions 
and Mr. Adams fielded the following questions:  
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Questions and Answers 
 
1. Q. There was a lawsuit filed against the project?  

A. Mr. Adams said he was not aware of it. 
2. Q. How is the stormwater being managed? 

A. Mr. Brassard (Nitsch Eng.)  said there were various methods being used and 
would require daily management. The stormwater management systems would 
also be monitored and documented. 

3. Q. How is the noise impact on students being addressed? 
A. Mr. Adams mentioned that the new construction will be separated from the 

existing school, though close in proximity this type of work has been done by 
the City on other school projects.  Mr. Adams also noted that it can be a good 
learning tool for the students.  

4. Q. Is there a tree planting plan and what species are being planted.  
A. Yes, there is a plan and is part of the Design Development drawings. 

5. Q. Are there any details on the MEP systems? 
A. Yes, they are part of the Design Development drawings and are being refined. 

6. Q. Will there be any trees cut down on the East/West trail? 
A. Mr. Adams said no trees will be cut down that are off site. 

 
Mr. Adams asked if there were any more questions? He ended the 
meeting and thanked everyone for attending and noted he would be 
sending the meeting invite to the School Building Committee for the 
meeting on March 22, 2021. 
 
End of meeting.  
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Operating 
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Annual Maintenance Costs ($) $97,027 $ 97,027 $ 118,120 $ 97,027 $ 139,213
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Baseline REDESIGN - DD

Project Area (ft
2
) 421,858 421,858

Discount Rate 2.50% 2.50%

Expected Service Life (n) - HVAC 20.0 19

Initial Costs

Install Cost HVAC ($) 3 $ 21,012,747 $ 21,856,463
Additional Costs Electrical ($) 3 $ 0 $ 1,500,000
Total Initial Costs ($) $ 21,012,747 $ 23,356,463

Operating Costs

Annual Maintenance Costs ($) $97,027 $ 126,557
Natural Gas Cost ($)2 $49,054 $ 7,358
Electricity Cost ($)1 $513,451 $ 589,182
Total Annual Operating Cost ($) $659,532 $ 723,097

TEAC Calcs
Annual Operating Cost ($) $ 659,532 $ 723,097
Amortized Cost - HVAC + Electrical $ 1,347,907 $ 1,540,565

Total Equivalent Annual Cost ($) $ 2,007,439 $ 2,263,662

TEAC (Incremental Cost/SF) $ 4.76 $ 5.37

Electricity Consumption (kWh) 3,111,823 3,570,798

Gas Consumption (therms) 54,504 8,176

GHG Emissions (MTCO2e) - Energy Star Carbon Factors 1031 895

GHG Emissions (MTCO2e) - 40% Green Power 586 384

GHG Emissions (MTCO2e) - 100% Green Power 289 43

Source Energy Use Intensity (kBTU/SF) 83.8 82.6

Site Energy Use Intensity (kBTU/SF) 4 38.0 30.7PR
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TOPIC 2:

1. INCREASED BIODIVERSITY
(REMOVE INVASIVE SPECIES / AVOID ASIAN LONGHORN BEETLE SUSCEPTIBLE PLANTINGS)

2. EXCEED EXISTING CANOPY WITHIN 10 YEARS
(150,000 SF OF  NEW TREE CANOPY, 12% INCREASE FROM EXISTING CANOPY)

3. HEAT ISLAND REDUCTION STRATEGIES
(WHITE ROOF, INCREASED TREE CANOPY, PARKING BELOW BUILDING)

4. PERMEABLE SYNTHETIC TURF FIELD
(HIGHER UTILIZATION, LOWER MAINTENANCE THAN NATURAL TURF)

KE
Y 

SI
TE

 F
EA

TU
RE

S

PR
OP

OS
ED

 T
RE

E 
CA

NO
PY

Highlight property line, remove legend, add 

larger notes so we can see full property. Show 

PV arrays+300  | NEW TREES WILL BE 
PLANTED AS PART OF 
THE PROJECT SCOPE

| 150,000 SF
AREA OF TREE CANOPY 
AFTER 10 YEARS OF GROWTH 
(WITHIN LIMIT OF GRADING)

+12%  | INCREASE IN TREE 
CANOPY COVERAGE AFTER 
10 YEARS OF GROWTH

TR
EE

 R
EM

OV
AL

 S
TR

AT
EG

Y

LARGE DIAMETER 
TREES TO BE 
PRESERVED

INVASIVE/HAZARDOUS 
TREES TO BE REMOVED

LIMIT OF GRADING (LOG)

LARGE 
DIAMETER TREES 
TO BE REMOVED

PR
OP

OS
ED

 S
IT

E 
PL

AN

LIMIT OF GRADING (LOG)

19 20

21 22

23 24

cbazelmans
Stamp



3/11/2021

5

NE
W

 T
RE

ES
 P

LA
NT

ED

NEW TREE CANOPIES
SHOWN AT 5-YEAR GROWTH

CA
NO

PY
 G

RO
W

TH

BI
OD

IV
ER

SI
TY

HE
AT

 IS
LA

ND
  R

ED
UC

TI
ON

Highlight property line, remove legend, add 

larger notes so we can see full property. Show 

PV arrays61,600 SF | HIGH REFLECTANCE 
CONCRETE PAVERS & 
SIDEWALKS

|  82  ROOFSOLAR REFLECTANCE 
INDEX (SRI)  LIGHT 
COLORED ROOF

S
R
I

115  | PARKING SPACES 
LOCATED BENEATH 
THE BUILDING

PE
RV

IO
US

 A
RE

A

(115) PARKING SPACES BELOW BUILDING

COMPACT BUILDING FOOTPRINT

M
IC

RO
-M

OB
IL

IT
Y

SECURE BICYCLE STORAGE
ELECTRIC VEHICLE 
CHARGING STATIONS
WRTA BUS STOPS
PEDESTRIAN ACCESS

25 26

27 28

29 30

cbazelmans
Stamp



3/11/2021

6

CO
NC

LU
SI

ON

QU
ES

TI
ON

S 
& 

CO
M

M
EN

TS

MEMBERS OF THE 
PUBLIC QUESTIONS

TO ASK QUESTIONS :

• PLEASE RAISE YOUR HAND OR UTILIZE 
THE CHAT FEATURE

• IF JOINING BY PHONE:
• *9 - RAISE HAND
• *6 - TOGGLE MUTE/UNMUTE

• PLEASE ANNOUNCE YOUR NAME 
BEFORE YOUR QUESTION/COMMENT

• PLEASE RE-MUTE YOURSELF 
AFTER YOUR TURN

M
EE

TI
NG

 F
OR

M
AT

 Additional Comments/Questions?

www.lpaa.com/get-in-touch

31 32

33 34

cbazelmans
Stamp



   

6A.3 DESIGNER DELIVERABLES 
6A.3.1 General Requirements 

 
G. Structural Lateral Bracing 

& Seismic Design 
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Bolton & DiMartino, Inc.  1 

   

 
 
 
 
March 25, 2021 
 
 

Doherty High School 
299 Highland Street 
Worcester, Massachusetts 
 
Seismic Narrative  
 
The Doherty High School seismic force-resisting system is being designed to conform to the 
Massachusetts State Building Code, 9th Edition, as well as the International Building Code, 
2015 Edition.  The School will be separated into six seismically isolated buildings, consisting of 
(refer to Seismic Key Plan): 
 

• Classroom Building A 
• Classroom Building B 
• Classroom Building C 
• Science Classroom Building D 
• Gymnasium Building D 
• Cafeteria/Auditorium Building E 

 
The seismic loads of the buildings will be resisted by concentrically braced steel frames, 
ordinary steel moment frames, concrete floor diaphragms, reinforced concrete masonry unit 
(CMU) walls, reinforced concrete foundation walls, and metal deck roof diaphragms.   
 

SEISMIC KEY PLAN
NOT TO SCALE
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ADMINISTRATION /
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BUILDING E
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Bolton & DiMartino, Inc.  2 

 
 
The Seismic Force-Resisting System for the four Classroom buildings and Cafeteria/Auditorium 
will be “Steel Systems Not Specifically Detailed for Seismic Resistance, Excluding Cantilever 
Column Systems.”  The System for the Gymnasium will be “Steel Systems Not Specifically 
Detailed for Seismic Resistance, Excluding Cantilever Column Systems,” with the use of 
“Intermediate Reinforced Masonry Shear Walls” at the perimeter of the Gymnasium. 
 
Concentrically braced steel frames will typically consist of HSS8x8 and HSS10x10 tubes braces 
resisting lateral loads in both tension and compression.  Frame layouts will include traditional 
diagonal braces, chevron braces, and X-braces.        
 
Reinforced CMU walls will be located at the perimeter of the Gymnasium and lower Parking 
Garage will be detailed to conform to “Intermediate Reinforced Masonry Shear Walls.”  The 
reinforced concrete foundation walls will be limited to the lowest level of the Gym building 
where the full height foundation/retaining walls are located.  This building will be designed with 
horizontal stiffness differences between reinforced CMU/concrete and concentrically braced 
steel frames above the CMU at the roof level. 
 
The project specific seismic design data includes: 
 
 Building Occupancy Risk Category:  III 
 Analysis Procedure:     Equivalent Lateral Force Procedure 
 Seismic Design Category:   B 
 Site Class (Geotech Report):   C 
 Seismic Importance Factor:   1.25 
 Location Factors:    Worcester, MA 
   Ss: 0.18 
   S1: 0.066 
   Fa: 1.2 
   Fv: 1.7 
   Sms: 0.216 
   Sm1: 0.112 
   Sds: 0.144 
   Sd1: 0.075 
 Response Modification Factor (R):   3.0 
 Overstrength Factor (Ω):   3.0 
 Deflection Amplification Factor (Cd): 3.0 
 Seismic Response Factor (Cs):  0.06 
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6A.3 DESIGNER DELIVERABLES 
6A.3.1 General Requirements 

 
H. Structural Calculations & 

Floor Loads  
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Doherty High School

Worcester, MA

Basic Design Loads Type IIA Construction (1 hour) + (2 hour)

Live Load (Snow) 42 Live Load (Snow) 42

Roofing 3 Roofing 3

Insulation 4 Insulation 4

Ceiling 3 Ceiling 3

Mechanical 5 Mechanical 5

Framing 8 Framing 8

Solar Panels 20 6" Concrete Slab 63

1 1/2"- 20 GA Comp Dk 2

Total (psf) 85 Total (psf) 130

Dead Load = 43 Dead Load = 88

Snow Load = 42 Snow Load = 42

For Seismic: For Seismic: 

Snow = 0.2x42 = 8.4 9 Snow = 0.2x42 = 8.4 9

Live Load 50 Live Load 100

6 1/2" NW Conc Slab 60 6 1/2" NW Conc Slab 60

3"- 18 GA Comp Dk 3 3"- 18 GA Comp Dk 3

Mechanical 5 Mechanical 5

Ceiling 5 Ceiling 5

Framing 7 Framing 7

Partitions 15

Total (psf) 145 Total (psf) 180

Live Load = 50 Live Load = 100

Dead Load = 95 Dead Load = 80

Pre-Composite DL = 70 Pre-Composite DL = 70

Total Load = 145 Total Load = 180

Live Load 100 Live Load 150

7 1/2" NW Conc Slab 73 7 1/2" NW Conc Slab 73

3"- 18 GA Comp Dk 3 3"- 18 GA Comp Dk 3

Mechanical 5 Mechanical 5

Ceiling 5 Ceiling 5

Framing 7 Framing 7

Flooring 3

Total (psf) 193 Total (psf) 246

Live Load = 100 Live Load = 150

Dead Load = 93 Dead Load = 96

Pre-Composite DL = 83 Pre-Composite DL = 83

Total Load = 193 Total Load = 246

Auditorium Upper Slab Storage Building

Live Load 60 Live Load 100

6 1/2" NW Conc Slab 200 3 1/2" NW Conc Slab 36

3"- 18 GA Comp Dk 3 1"- 22 GA UF1X Dk 2

Mechanical 5 Mechanical 5

Ceiling 5 Ceiling 5

Framing 7 Framing 7

Total (psf) 280 Total (psf) 155

Live Load = 60 Live Load = 100

Dead Load = 220 Dead Load = 55

Pre-Composite DL = 210 Pre-Composite DL = 45

Total Load = 280 Total Load = 155

2-hr Weightroom NW

1-hr Classrooms/ Offices NW

Roof Roof W/ Conc. Pads

1-hr Open Floor NW

2-hr Open Floor NW
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Doherty High Type IIA Construction Seismic Loads - Classroom Building A 3/25/2021

Tributary Areas

Floors Area DL (psf) Weight (k) Roof Load

Roof 10200 50 510 Snow (Seismic) 9

Framing 6

3rd Floor 10250 90 923 Roofing 3

2nd Floor 10250 90 923 Insul/Mech/Ceiling 12

1st Floor 10250 90 923 Solar Panels 20

Total (psf) 50

Floor Load

Walls Length Trib Height PSF Weight (k) 6 1/2" NW Conc 60

Roof 440 7.5 25 82.5 3" Mtl Dk 3

Mech/Ceiling 10

3rd Floor 440 15 25 165.0 Framing 7

2nd Floor 440 15 25 165.0 Partitions 10

1st Floor 440 16.5 40 290.4 Total 90

Seismic Coefficients

Total Weight @ Each Level Location Worcester

Floor Roof Wall Total Ss = 0.18

Roof 510 83 592.5 S1 = 0.066

3rd Floor 923 165 1087.5 Site Class = D

2nd Floor 923 165 1087.5

1st Floor 923 290 1212.9 SMS = 0.216

Total W 3980.4 SM1 = 0.112

SMS = FaSs Fa = 1.2 SDs = 2/3 SMS SDS = 0.144

SM1 = FvS1 Fv = 1.7 SD1 = 2/3 SM1 SD1 = 0.075

Steel not specifically designed for seismic

R = 3.0

Ωo = 3.0

V = Cs W Cs = SDS/(R/I) Cs = 0.060 Cd = 3.0

Approximate Fundamental Period IE = 1.25

Ta = Ct hn
x

Ct = 0.020 Ta = 0.45

x = 0.75

hn = 63.5

Cs not to exceed = 0.07

Allowable Stress 

V = 0.7 Cs W

Shear Distribution

Base Shear (k) 167.2

Floor Level Floor Elev. Weight Wi x Hi Shear (k) Cumulative Percentage

Roof 63.50 593 37,623.75 42.6 42.6 0.26

3 48.0 1,088 52,200.00 59.1 101.8 0.35

2 33.0 1,088 35,887.50 40.7 142.4 0.24

1 18.0 1,213 21,832.20 24.7 167.2 0.15

Total 147,543.45 167.2

Bolton DiMartino, Inc.
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Doherty High Type IIA Construction Seismic Loads - Classroom Building B 3/25/2021

Tributary Areas

Floors Area DL (psf) Weight (k) Roof Load

Roof 11400 50 570 Snow (Seismic) 9

Level 4 11400 90 1026 Framing 6

Level 3 11400 90 1026 Roofing 3

Level 2 11400 90 1026 Insul/Mech/Ceiling 12

Main Floor 11400 90 1026 Solar Panels 20

Total (psf) 50

Floor Load

Walls Length Trib Height PSF Weight (k) 6 1/2" NW Conc 60

Roof 475 7.5 30 106.9 3" Mtl Dk 3

Level 4 475 15 30 213.8 Mech/Ceiling 10

Level 3 475 15 30 213.8 Framing 7

Level 2 475 15 30 213.8 Partitions 10

Main Floor 475 16.5 40 313.5 Total 90

Seismic Coefficients

Total Weight @ Each Level Location Worcester

Floor Roof Wall Total Ss = 0.18

Roof 570 107 676.9 S1 = 0.066

Level 4 1026 214 1239.8

Level 3 1026 214 1239.8 Site Class = D

Level 2 1026 214 1239.8

Main Floor 1026 314 1339.5 SMS = 0.216

Total W 5735.6 SM1 = 0.112

SMS = FaSs Fa = 1.2 SDs = 2/3 SMS SDS = 0.144

SM1 = FvS1 Fv = 1.7 SD1 = 2/3 SM1 SD1 = 0.075

Steel not specifically designed for seismic

R = 3.0

Ωo = 3.0

V = Cs W Cs = SDS/(R/I) Cs = 0.060 Cd = 3.0

Approximate Fundamental Period IE = 1.25

Ta = Ct hn
x

Ct = 0.020 Ta = 0.53

x = 0.75

hn = 79

Cs not to exceed = 0.06

Allowable Stress 

V = 0.7 Cs W

Shear Distribution

Base Shear (k) 240.9

Floor Level Floor Elev. Weight Wi x Hi Shear (k) Cumulative Percentage

Roof 79.00 677 53,473.13 50.3 50.3 0.21

Level 4 63.0 1,240 78,104.25 73.5 123.8 0.30

Level 3 48.0 1,240 59,508.00 56.0 179.7 0.23

Level 2 33.0 1,240 40,911.75 38.5 218.2 0.16

Main Floor 18.0 1,340 24,111.00 22.7 240.9 0.09

Total 256,108.13 240.9

Bolton DiMartino, Inc.
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Doherty High Type IIA Construction Seismic Loads - Classroom Building C 3/25/2021

Tributary Areas

Floors Area DL (psf) Weight (k) Roof Load

Roof 9180 50 459 Snow (Seismic) 9

Level 5 9180 90 826 Framing 6

Level 4 9180 90 826 Roofing 3

Level 3 9180 90 826 Insul/Mech/Ceiling 12

Level 2 9180 90 826 Solar Panels 20

Total (psf) 50

Floor Load

Walls Length Trib Height PSF Weight (k) 6 1/2" NW Conc 60

Roof 420 7.5 25 78.8 3" Mtl Dk 3

4th Floor 420 15 25 157.5 Mech/Ceiling 10

3rd Floor 420 15 25 157.5 Framing 7

2nd Floor 420 15 25 157.5 Partitions 10

1st Floor 420 15 40 252.0 Total 90

Seismic Coefficients

Total Weight @ Each Level Location Worcester

Floor Roof Wall Total Ss = 0.18

Roof 459 79 537.8 S1 = 0.066

5th Floor 826 158 983.7

4th Floor 826 158 983.7 Site Class = D

3rd Floor 826 158 983.7

2nd Floor 826 252 1078.2 SMS = 0.216

Total W 4567.1 SM1 = 0.112

SMS = FaSs Fa = 1.2 SDs = 2/3 SMS SDS = 0.144

SM1 = FvS1 Fv = 1.7 SD1 = 2/3 SM1 SD1 = 0.075

Steel not specifically designed for seismic

R = 3.0

Ωo = 3.0

V = Cs W Cs = SDS/(R/I) Cs = 0.060 Cd = 3.0

Approximate Fundamental Period IE = 1.25

Ta = Ct hn
x

Ct = 0.020 Ta = 0.51

x = 0.75

hn = 75

Cs not to exceed = 0.06

Allowable Stress 

V = 0.7 Cs W

Shear Distribution

Base Shear (k) 191.8

Floor Level Floor Elev. Weight Wi x Hi Shear (k) Cumulative Percentage

Roof 75.00 538 40,331.25 40.9 40.9 0.21

5 60.0 984 59,022.00 59.8 100.7 0.31

4 45.0 984 44,266.50 44.9 145.5 0.23

3 30.0 984 29,511.00 29.9 175.4 0.16

2 15.0 1,078 16,173.00 16.4 191.8 0.09

Total 189,303.75 191.8

Bolton DiMartino, Inc.
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Doherty High Type IIA Construction Seismic Loads - Science Classroom Building D 3/25/2021

Roof Load

Tributary Areas Snow (Seismic) 9

Floors Area DL (psf) Weight (k) Framing 6

Upper Stair Roof 86' 480 50 24 Roofing 3

Upper Roof 76' 17700 50 885 Insul/Mech/Ceiling 12

Level 5 Floor 60' 17700 90 1593 Solar Panels 20

Level 4 Floor 45' 17700 90 1593 Total (psf) 50

Level 4 C. Roof 40' 6000 94 564

Level 3 C. Roof 30' 4080 94 384 Roof w/ Conc.

Level 3 Floor 30' 17700 90 1593 Snow (Seismic) 9

Level 2 Floor 15' 27780 103 2861 6 1/2" NW Conc 60

3" Mtl Dk 3

Walls Length Trib Height PSF Weight (k) Insul/Mech/Ceiling 10

High Stair Roof 86' 90 5 25 11.3 Framing 12

High Roof 76' 600 8 25 120.0

Level 5 Floor 60' 600 15.5 25 232.5 Total 94

Level 4 Floor 45' 600 15 25 225.0

Level 4 C Roof 40' 150 12.5 25 46.9 Floor Load Level 3-5

Level 3 30' 600 15 25 225.0 6 1/2" NW Conc 60

Level 2 15' Classroom 600 15 40 360.0 3" Mtl Dk 3

Mech/Ceiling 10

Framing 7

Total Weight @ Each Level Partitions 10

Floor Roof Wall Total Total 90

High Stair Roof 86' 24 11 35.3

High Roof 76' 885 120 1005.0 Floor Load Level 2

Level 5 60' 1593 233 1825.5 7 1/2" NW Conc 73

Level 4 Floor 45' 1593 225 1818.0 3" Mtl Dk 3

Level 4 Roof 40' 564 47 610.9 Mech/Ceiling 10

Level 3 30' 1593 384 225.0 2201.5 Framing 7

Level 2 15' 2861 360.0 3221.3 Partitions 10

Total 103

Total W 10682.2

Seismic Coefficients

SMS = FaSs Fa = 1.2 SDs = 2/3 SMS Location Worcester

SM1 = FvS1 Fv = 1.7 SD1 = 2/3 SM1 Ss = 0.18

S1 = 0.066

Steel not specifically detailed for seismic Site Class = D

SMS = 0.216

V = Cs W Cs = SDS/(R/I) Cs = 0.060 SM1 = 0.112

SDS = 0.144

Approximate Fundamental Period SD1 = 0.075

Ta = Ct hn
x

Ct = 0.020 Ta = 0.51 R = 3.0

x = 0.75 Ωo = 3.0

hn = 76 Cd = 3.0

IE = 1.25

Allowable Stress 

V = 0.7 Cs W

Cs not to exceed = 0.06

Shear Distribution

Base Shear (k) 448.7

Floor Level Floor Elev. Weight Wi x Hi Shear (k) Cumulative Percentage

High Stair Roof 86' 86.00 35 3,031.50 3.3 3.3 0.01

High Roof 76' 76.00 1,005 76,380.00 83.7 87.0 0.19

Level 5 60' 60.0 1,826 109,530.00 120.0 207.0 0.27

Level 4 45' 45.0 1,818 81,810.00 89.6 296.6 0.20

Level 4 Roof 40' 40.0 611 24,435.00 26.8 323.4 0.06

Level 3 30' 30.0 2,202 66,045.60 72.4 395.7 0.16

Level 2 15' 15.0 3,221 48,320.10 52.9 448.7 0.12

Total 409,552.20 448.7

Bolton DiMartino, Inc.
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Doherty High Type IIA Construction Seismic Loads - Gymnasium Building D 3/25/2021

Roof Load

Tributary Areas Snow (Seismic) 9

Floors Area DL (psf) Weight (k) Framing 6

Roofing 3

Insul/Mech/Ceiling 12

Level 5 Gym Roof 50' 18000 50 900 Solar Panels 20

Total (psf) 50

Level 2 Floor 15' 18000 103 1854

Walls Length Trib Height PSF Weight (k)

Level 5 Gym Roof 50' 550 17.5 40 385.0

Floor Load

6 1/2" NW Conc 60

3" Mtl Dk 3

Level 2 15' Gym 420 25 100 1050.0 Mech/Ceiling 10

Framing 7

Total Weight @ Each Level Partitions 10

Floor Roof Wall Total Total 90

Floor Load

Level 5 Gym Roof 50' 900 385 1285.0 7 1/2" NW Conc 73

Level 4 Floor 45' 0 0 0.0 3" Mtl Dk 3

Level 4 Roof 40' 0 0 0.0 Mech/Ceiling 10

Level 3 30' 0 0 0.0 0.0 Framing 7

Level 2 15' 1854 1050.0 2904.0 Partitions 10

Total 103

Total W 4189.0

SMS = FaSs Fa = 1.2 SDs = 2/3 SMS Seismic Coefficients

SM1 = FvS1 Fv = 1.7 SD1 = 2/3 SM1 Location Worcester

Ss = 0.18

Steel not specifically detailed for seismic S1 = 0.066

Site Class = D

V = Cs W Cs = SDS/(R/I) Cs = 0.060 SMS = 0.216

SM1 = 0.112

Approximate Fundamental Period SDS = 0.144

Ta = Ct hn
x

Ct = 0.020 Ta = 0.38 SD1 = 0.075

x = 0.75

hn = 50 R = 3.0

Ωo = 3.0

Allowable Stress Cd = 3.0

V = 0.7 Cs W

IE = 1.25

Shear Distribution

Base Shear (k) 175.9 Cs not to exceed = 0.08

Floor Level Floor Elev. Weight Wi x Hi Shear (k) Cumulative Percentage

Level 5 Gym 50' 50.0 1,285 64,250.00 104.9 104.9 0.60

Level 4 45' 45.0 0 0.00 0.0 104.9 0.00

Level 4 Roof 40' 40.0 0 0.00 0.0 104.9 0.00

Level 3 30' 30.0 0 0.00 0.0 104.9 0.00

Level 2 15' 15.0 2,904 43,560.00 71.1 175.9 0.40

Total 107,810.00 175.9

Bolton DiMartino, Inc.
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Doherty High Type IIA Construction Seismic Loads - Auditorium Building E 3/25/2021

Tributary Areas

Floors Area DL (psf) Weight (k) Roof Load

Level 5 Roof 606'-6" 1650 50 83

Level 5 Stage Roof 595'-0" 2300 50 115 Snow (Seismic) 9

Level 4 Roof 591'-6" 5050 50 253 Framing 6

Level 4 591'-0" 1500 90 135 Roofing 3

Level 4 Guid. Roof 586'-0" 1450 50 73 Insul/Mech/Ceiling 12

Level 4 Aud Roof 584'-0" 9900 50 495 Solar Panels 20

Level 3 Roof 576'-0" 20400 50 1020 Total (psf) 50

Level 3 576'-0" 6550 90 590

Level 3 Catwalk 572'-6" 1100 90 99

Level 3 Low Roof 570'-0" 2800 50 140 Floor Load

Level 2 Floor 561'-0" 22700 90 2043 6 1/2" NW Conc 60

Level 2 Sloped Aud 561'-0" 3675 135 496 3" Mtl Dk 3

Main Floor 546'-0" 46850 90 4217 Mech/Ceiling 10

Framing 7

Partitions 10

Total 90

Walls Length Trib Height PSF Weight (k)

Level 5 Roof 606'-6" 140 7.5 25 26.3

Level 5 Stage Roof 595'-0" 220 8 25 44.0

Level 4 591'-0" 300 8 25 60.0

Level 4 Guid. Roof 586'-0" 150 5 25 18.8

Level 4 Aud Roof 584'-0" 300 5 25 37.5

Level 3 576'-0" 400 15 25 150.0

Level 3 Catwalk 572'-6" 100 7.5 15 11.3

Level 3 Low Roof 570'-0" 100 6 25 15.0

Level 2 561'-0" 420 15 25 157.5

Main Floor 546'-0" 420 10 40 168.0

Seismic Coefficients

Total Weight @ Each Level Location Worcester

Floor Roof Wall Total Ss = 0.18

Level 5 Roof 606'-6" 83 26 108.8 S1 = 0.066

Level 5 Stage Roof 595'-0" 115 44 159.0

Level 4 591'-0" 135 253 60 447.5

Level 4 Guid. Roof 586'-0" 73 18.8 91.3

Level 4 Aud Roof 584'-0" 495 37.5 532.5

Level 3 576'-0" 590 1020 150 1759.5 Site Class = C

Level 3 Catwalk 572'-6" 99 11.3 110.3

Level 3 Low Roof 570'-0" 140 15.0 155.0

Level 2 561'-0" 2539 158 2696.6

Main Floor 546'-0" 4217 168 4384.5 SMS = 0.216

Total W 10444.9 SM1 = 0.112

SMS = FaSs Fa = 1.2 SDs = 2/3 SMS SDS = 0.144

SM1 = FvS1 Fv = 1.7 SD1 = 2/3 SM1 SD1 = 0.075

Steel not specifically designed for seismic

R = 3.0

Ωo = 3.0

V = Cs W Cs = SDS/(R/I) Cs = 0.060 Cd = 3.0

Approximate Fundamental Period IE = 1.25

Ta = Ct hn
x

Ct = 0.020 Ta = 0.53

x = 0.75

hn = 78.5

Cs not to exceed = 0.06

Allowable Stress 

V = 0.7 Cs W

Shear Distribution

Base Shear (k) 438.7

Floor Level Floor Elev. Weight Wi x Hi Shear (k) Cumulative Percentage

5 Roof 606'-6" 78.50 109 8,536.88 10.8 10.8 0.02

5 Stage Roof 595'-0" 67.00 159 10,653.00 13.5 24.3 0.03

4 591'-0" 63.0 448 28,192.50 35.7 60.0 0.08

4 Guid. Roof 586'-0" 58.0 91 5,292.50 6.7 66.7 0.02

4 Aud Roof 584'-0" 56.0 533 29,820.00 37.8 104.5 0.09

3 576'-0" 48.0 1,760 84,456.00 107.0 211.5 0.24

3 Catwalk 572'-6" 44.5 110 4,906.13 6.2 217.7 0.01

3 Low Roof 570'-0" 42.0 155 6,510.00 8.2 226.0 0.02

2 561'-0" 33.0 2,697 88,988.63 112.7 338.7 0.26

Main 546'-0" 18.0 4,385 78,921.00 100.0 438.7 0.23

Total 346,276.63 438.7

Bolton DiMartino, Inc.
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Doherty High Type IIA Construction Seismic Loads - Cafeteria Building E 3/25/2021

Tributary Areas

Floors Area DL (psf) Weight (k) Roof Load

Roof 621'-6" 3775 50 189 Snow (Seismic) 9

Level 5 Roof 606'-0" 375 50 19 Framing 6

Level 5 606'-0" 3775 90 340 Roofing 3

Level 4 591'-0" 4100 90 369 Insul/Mech/Ceiling 12

Level 4 Roof 588'-0" 5750 50 288 Solar Panels 20

Level 3 Roof 576'-0" 18100 50 905 Total (psf) 50

Level 3 576'-0" 5600 90 504

Level 2 Roof 561'-0" 980 50 49 Floor Load

Level 2 561'-0" 20300 90 1827 6 1/2" NW Conc 60

3" Mtl Dk 3

Mech/Ceiling 10

Framing 7

Walls Length Trib Height PSF Weight (k) Partitions 10

Roof 621'-6" 230 8 25 46.0 Total 90

Level 5 606'-6" 230 15 25 86.3

Level 4 591'-0" 190 15 25 71.3

Level 4 Roof 588'-0" 220 6 25 33.0

Level 3 Café Roof 85 15 25 31.9

Level 3 576'-0" 420 10 25 105.0

Level 2 561'-0" 200 15 40 120.0

Seismic Coefficients

Total Weight @ Each Level Location Worcester

Floor Roof Wall Total Ss = 0.18

Roof 621'-6" 189 46 234.8 S1 = 0.066

Level 5 606'-0" 340 19 86 444.8

Level 4 591'-0" 369 288 71 727.8 Site Class = C

Level 4 Roof 588'-0" 288 33 320.5

Level 3 576'-0" 504 905 137 1545.9

Level 2 561'-0" 1827 49 120 1996.0 SMS = 0.216

Total W 5269.6 SM1 = 0.112

SMS = FaSs Fa = 1.2 SDs = 2/3 SMS SDS = 0.144

SM1 = FvS1 Fv = 1.7 SD1 = 2/3 SM1 SD1 = 0.075

Steel not specifically designed for seismic

R = 3.0

Ωo = 3.0

V = Cs W Cs = SDS/(R/I) Cs = 0.060 Cd = 3.0

Approximate Fundamental Period IE = 1.25

Ta = Ct hn
x

Ct = 0.020 Ta = 0.35

x = 0.75

hn = 45.33

Cs not to exceed = 0.09

Allowable Stress 

V = 0.7 Cs W

Shear Distribution

Base Shear (k) 221.3

Floor Level Floor Elev. Weight Wi x Hi Shear (k) Cumulative Percentage

Roof 621'-6" 75.50 235 17,723.63 23.5 23.5 0.11

5 606'-0" 60.0 445 26,685.00 35.4 58.9 0.16

4 591'-0" 45.0 728 32,748.75 43.4 102.3 0.20

4 Roof 588'-0" 42.0 321 13,461.00 17.8 120.1 0.08

3 576'-0" 30.0 1,546 46,376.25 61.5 181.6 0.28

2 561'-0" 15.0 1,996 29,940.00 39.7 221.3 0.18

Total 166,934.63 221.3

Bolton DiMartino, Inc.
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Classroom Building A Doherty High School

Column CL1- 1

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 115 42 4.83 1 4.83 43 4.95 0 5 14.78 14.78 8.57 3.30

4 25 100 2.50 1.75 4.38 80 2.00 0 15 21.38 36.15 5.28 1.33

4 0 50 0.00 1.75 0.00 95 0.00 0 0 0.00 36.15 0.00 0.00

3 25 100 2.50 1.31 3.28 80 2.00 0 15 20.28 56.43 4.46 1.33

3 0 50 0.00 1.31 0.00 95 0.00 0 0 0.00 56.43 0.00 0.00

2 25 100 2.50 1.12 2.79 80 2.00 0 5 9.79 66.22 4.09 1.33

2 0 50 0.00 1.12 0.00 95 0.00 0 0 0.00 66.22 0.00 0.00

15 11 40 66.22 22.40 7.30

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 1.75 1.31 1.12

2 0.50 0.50 0.50

Column CL1- 2

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 300 42 12.60 1 12.60 43 12.90 0 5 30.50 30.50 22.35 8.60

4 25 100 2.50 0.75 1.88 80 2.00 0 10 13.88 44.38 3.41 1.33

4 200 50 10.00 0.75 7.50 95 19.00 0 5 31.50 75.88 24.63 12.67

3 25 100 2.50 0.60 1.51 80 2.00 0 10 13.51 89.38 3.13 1.33

3 200 50 10.00 0.60 6.04 95 19.00 0 5 30.04 119.42 23.53 12.67

2 25 100 2.50 0.54 1.35 80 2.00 0 5 8.35 127.77 3.01 1.33

2 200 50 10.00 0.54 5.39 95 19.00 0 5 29.39 157.15 23.04 12.67

36 76 45 157.15 103.09 50.60

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 0.75 0.60 0.54

2 0.50 0.50 0.50

Column CL1- 3

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 450 42 18.90 1 18.90 43 19.35 0 5 43.25 43.25 33.53 12.90

4 0 100 0.00 0.60 0.00 80 0.00 0 0 0.00 43.25 0.00 0.00

4 450 50 22.50 0.60 13.58 95 42.75 0 15 71.33 114.58 52.93 28.50

3 0 100 0.00 0.50 0.00 80 0.00 0 0 0.00 114.58 0.00 0.00

3 450 50 22.50 0.50 11.25 95 42.75 0 15 69.00 183.58 51.19 28.50

2 0 100 0.00 0.50 0.00 80 0.00 0 0 0.00 183.58 0.00 0.00

2 450 50 22.50 0.50 11.25 95 42.75 0 15 69.00 252.58 51.19 28.50

55 148 50 252.58 188.83 98.40

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 0.60 0.50 0.45

2 0.50 0.50 0.50

Column CL1- 4

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 450 42 18.90 1 18.90 43 19.35 0 5 43.25 43.25 33.53 12.90

4 0 100 0.00 0.60 0.00 80 0.00 0 0 0.00 43.25 0.00 0.00

4 450 50 22.50 0.60 13.58 95 42.75 0 15 71.33 114.58 52.93 28.50

3 0 100 0.00 0.50 0.00 80 0.00 0 0 0.00 114.58 0.00 0.00

3 450 50 22.50 0.50 11.25 95 42.75 0 15 69.00 183.58 51.19 28.50

2 0 100 0.00 0.50 0.00 80 0.00 0 0 0.00 183.58 0.00 0.00

2 450 50 22.50 0.50 11.25 95 42.75 0 15 69.00 252.58 51.19 28.50

55 148 50 252.58 188.83 98.40

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 0.60 0.50 0.45

2 0.50 0.50 0.50

Column CL1- 5

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 450 42 18.90 1 18.90 43 19.35 0 5 43.25 43.25 33.53 12.90

4 0 100 0.00 0.60 0.00 80 0.00 0 0 0.00 43.25 0.00 0.00

4 450 50 22.50 0.60 13.58 95 42.75 0 15 71.33 114.58 52.93 28.50

3 0 100 0.00 0.50 0.00 80 0.00 0 0 0.00 114.58 0.00 0.00

3 450 50 22.50 0.50 11.25 95 42.75 0 15 69.00 183.58 51.19 28.50

2 0 100 0.00 0.50 0.00 80 0.00 0 0 0.00 183.58 0.00 0.00

2 450 50 22.50 0.50 11.25 95 42.75 0 15 69.00 252.58 51.19 28.50

55 148 50 252.58 188.83 98.40

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 0.60 0.50 0.45

1

cbazelmans
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2 0.50 0.50 0.50

Column CL1- 6

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 340 42 14.28 1 14.28 43 14.62 0 5 33.90 33.90 25.33 9.75

4 0 100 0.00 0.66 0.00 80 0.00 0 0 0.00 33.90 0.00 0.00

4 340 50 17.00 0.66 11.16 95 32.30 0 10 53.46 87.36 40.67 21.53

3 0 100 0.00 0.54 0.00 80 0.00 0 0 0.00 87.36 0.00 0.00

3 340 50 17.00 0.54 9.14 95 32.30 0 10 51.44 138.80 39.15 21.53

2 0 100 0.00 0.50 0.00 80 0.00 0 0 0.00 138.80 0.00 0.00

2 340 50 17.00 0.50 8.50 95 32.30 0 10 50.80 189.60 38.68 21.53

43 112 35 189.60 143.83 74.35

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 0.66 0.54 0.48

2 0.50 0.50 0.50

Column CL1- 7

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 115 42 4.83 1 4.83 43 4.95 0 5 14.78 14.78 8.57 3.30

4 0 100 0.00 0.95 0.00 80 0.00 0 0 0.00 14.78 0.00 0.00

4 115 50 5.75 0.95 5.46 95 10.93 0 5 21.38 36.16 15.02 7.28

3 0 100 0.00 0.74 0.00 80 0.00 0 0 0.00 36.16 0.00 0.00

3 115 50 5.75 0.74 4.28 95 10.93 0 5 20.21 56.37 14.14 7.28

2 0 100 0.00 0.65 0.00 80 0.00 0 0 0.00 56.37 0.00 0.00

2 115 50 5.75 0.65 3.76 95 10.93 0 5 19.68 76.05 13.74 7.28

18 38 20 76.05 51.47 25.15

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 0.95 0.74 0.65

2 0.50 0.50 0.50

Column CL1- 8

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 30 42 1.26 1 1.26 43 1.29 0 5 7.55 7.55 2.24 0.86

4 80 100 8.00 1.09 8.71 80 6.40 0 10 25.11 32.66 12.93 4.27

4 0 50 0.00 1.09 0.00 95 0.00 0 0 0.00 32.66 0.00 0.00

3 80 100 8.00 0.84 6.74 80 6.40 0 10 23.14 55.80 11.46 4.27

3 0 50 0.00 0.84 0.00 95 0.00 0 0 0.00 55.80 0.00 0.00

2 80 100 8.00 0.73 5.87 80 6.40 0 0 12.27 68.07 10.80 4.27

2 0 50 0.00 0.73 0.00 95 0.00 0 0 0.00 68.07 0.00 0.00

23 20 25 68.07 37.43 13.66

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 1.09 0.84 0.73

2 0.50 0.50 0.50

Column CL1- 9

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 75 42 3.15 1 3.15 43 3.23 0 5 11.38 11.38 5.59 2.15

4 80 100 8.00 0.85 6.82 80 6.40 0 0 13.22 24.59 11.51 4.27

4 75 50 3.75 0.85 3.20 95 7.13 0 0 10.32 34.92 9.52 4.75

3 80 100 8.00 0.68 5.41 80 6.40 0 0 11.81 46.72 10.46 4.27

3 75 50 3.75 0.68 2.53 95 7.13 0 0 9.66 56.38 9.03 4.75

2 80 100 8.00 0.60 4.78 80 6.40 0 0 11.18 67.57 9.99 4.27

2 75 50 3.75 0.60 2.24 95 7.13 0 0 9.37 76.93 8.81 4.75

28 44 5 76.93 64.90 29.20

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 0.85 0.68 0.60

2 0.50 0.50 0.50

Column CL1- 10

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 40 42 1.68 1 1.68 43 1.72 0 5 8.40 8.40 2.98 1.15

4 90 100 9.00 1.04 9.37 80 7.20 0 15 31.57 39.97 14.22 4.80

4 0 50 0.00 1.04 0.00 95 0.00 0 0 0.00 39.97 0.00 0.00

3 90 100 9.00 0.81 7.28 80 7.20 0 15 29.48 69.45 12.66 4.80

3 0 50 0.00 0.81 0.00 95 0.00 0 0 0.00 69.45 0.00 0.00

2 90 100 9.00 0.71 6.36 80 7.20 0 5 18.56 88.00 11.97 4.80

2 0 50 0.00 0.71 0.00 95 0.00 0 0 0.00 88.00 0.00 0.00

25 23 40 88.00 41.83 15.55

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 1.04 0.81 0.71

2 0.50 0.50 0.50

Column CL1- 11
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Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 40 42 1.68 1 1.68 43 1.72 0 5 8.40 8.40 2.98 1.15

4 80 100 8.00 1.09 8.71 80 6.40 0 10 25.11 33.51 12.93 4.27

4 0 50 0.00 1.09 0.00 95 0.00 0 0 0.00 33.51 0.00 0.00

3 80 100 8.00 0.84 6.74 80 6.40 0 10 23.14 56.65 11.46 4.27

3 0 50 0.00 0.84 0.00 95 0.00 0 0 0.00 56.65 0.00 0.00

2 80 100 8.00 0.73 5.87 80 6.40 0 10 22.27 78.92 10.80 4.27

2 0 50 0.00 0.73 0.00 95 0.00 0 0 0.00 78.92 0.00 0.00

23 21 35 78.92 38.17 13.95

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 1.09 0.84 0.73

2 0.50 0.50 0.50

Column CL1- 12

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 465 42 19.53 1 19.53 43 20.00 0 5 44.53 44.53 34.64 13.33

4 220 100 22.00 0.61 13.32 80 17.60 0 0 30.92 75.45 27.59 11.73

4 225 50 11.25 0.61 6.81 95 21.38 0 0 28.19 103.63 26.48 14.25

3 220 100 22.00 0.50 11.03 80 17.60 0 0 28.63 132.26 25.87 11.73

3 225 50 11.25 0.50 5.64 95 21.38 0 0 27.02 159.28 25.61 14.25

2 220 100 22.00 0.50 11.00 80 17.60 0 0 28.60 187.88 25.85 11.73

2 225 50 11.25 0.50 5.63 95 21.38 0 0 27.00 214.88 25.59 14.25

73 137 5 214.88 191.64 91.28

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 0.61 0.50 0.46

2 0.50 0.50 0.50

Column CL1- 13

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 620 42 26.04 1 26.04 43 26.66 0 5 57.70 57.70 46.19 17.77

4 170 100 17.00 0.55 9.37 80 13.60 0 0 22.97 80.67 20.63 9.07

4 450 50 22.50 0.55 12.40 95 42.75 0 0 55.15 135.82 52.05 28.50

3 170 100 17.00 0.50 8.50 80 13.60 0 0 22.10 157.92 19.98 9.07

3 450 50 22.50 0.50 11.25 95 42.75 0 0 54.00 211.92 51.19 28.50

2 170 100 17.00 0.50 8.50 80 13.60 0 0 22.10 234.02 19.98 9.07

2 450 50 22.50 0.50 11.25 95 42.75 0 0 54.00 288.02 51.19 28.50

87 196 5 288.02 261.19 130.47

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 0.55 0.46 0.42

2 0.50 0.50 0.50

Column CL1- 14

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 620 42 26.04 1 26.04 43 26.66 0 5 57.70 57.70 46.19 17.77

4 170 100 17.00 0.55 9.37 80 13.60 0 0 22.97 80.67 20.63 9.07

4 450 50 22.50 0.55 12.40 95 42.75 0 0 55.15 135.82 52.05 28.50

3 170 100 17.00 0.50 8.50 80 13.60 0 0 22.10 157.92 19.98 9.07

3 450 50 22.50 0.50 11.25 95 42.75 0 0 54.00 211.92 51.19 28.50

2 170 100 17.00 0.50 8.50 80 13.60 0 0 22.10 234.02 19.98 9.07

2 450 50 22.50 0.50 11.25 95 42.75 0 0 54.00 288.02 51.19 28.50

87 196 5 288.02 261.19 130.47

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 0.55 0.46 0.42

2 0.50 0.50 0.50

Column CL1- 15

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 620 42 26.04 1 26.04 43 26.66 0 5 57.70 57.70 46.19 17.77

4 170 100 17.00 0.55 9.37 80 13.60 0 0 22.97 80.67 20.63 9.07

4 450 50 22.50 0.55 12.40 95 42.75 0 0 55.15 135.82 52.05 28.50

3 170 100 17.00 0.50 8.50 80 13.60 0 0 22.10 157.92 19.98 9.07

3 450 50 22.50 0.50 11.25 95 42.75 0 0 54.00 211.92 51.19 28.50

2 170 100 17.00 0.50 8.50 80 13.60 0 0 22.10 234.02 19.98 9.07

2 450 50 22.50 0.50 11.25 95 42.75 0 0 54.00 288.02 51.19 28.50

87 196 5 288.02 261.19 130.47

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 0.55 0.46 0.42

2 0.50 0.50 0.50

Column CL1- 16

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 470 42 19.74 1 19.74 43 20.21 0 5 44.95 44.95 35.02 13.47
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4 130 100 13.00 0.60 7.75 80 10.40 0 0 18.15 63.10 16.21 6.93

4 340 50 17.00 0.60 10.13 95 32.30 0 0 42.43 105.53 39.90 21.53

3 130 100 13.00 0.50 6.50 80 10.40 0 0 16.90 122.43 15.28 6.93

3 340 50 17.00 0.50 8.50 95 32.30 0 0 40.80 163.23 38.68 21.53

2 130 100 13.00 0.50 6.50 80 10.40 0 0 16.90 180.13 15.28 6.93

2 340 50 17.00 0.50 8.50 95 32.30 0 0 40.80 220.93 38.68 21.53

68 148 5 220.93 199.02 98.87

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 0.60 0.49 0.45

2 0.50 0.50 0.50

Column CL1- 17

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 160 42 6.72 1 6.72 43 6.88 0 5 18.60 18.60 11.92 4.59

4 45 100 4.50 0.84 3.79 80 3.60 0 0 7.39 25.99 6.44 2.40

4 115 50 5.75 0.84 4.85 95 10.93 0 0 15.77 41.77 14.56 7.28

3 45 100 4.50 0.67 3.01 80 3.60 0 0 6.61 48.38 5.86 2.40

3 115 50 5.75 0.67 3.85 95 10.93 0 0 14.77 63.15 13.81 7.28

2 45 100 4.50 0.59 2.67 80 3.60 0 0 6.27 69.42 5.60 2.40

2 115 50 5.75 0.59 3.41 95 10.93 0 0 14.33 83.75 13.48 7.28

28 50 5 83.75 71.67 33.64

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 0.84 0.67 0.59

2 0.50 0.50 0.50

Column CL1- 18

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 50 42 2.10 1 2.10 43 2.15 0 5 9.25 9.25 3.73 1.43

4 50 100 5.00 1.31 6.55 80 4.00 0 0 10.55 19.80 8.91 2.67

4 0 50 0.00 1.31 0.00 95 0.00 0 0 0.00 19.80 0.00 0.00

3 50 100 5.00 1.00 5.00 80 4.00 0 0 9.00 28.80 7.75 2.67

3 0 50 0.00 1.00 0.00 95 0.00 0 0 0.00 28.80 0.00 0.00

2 50 100 5.00 0.86 4.31 80 4.00 0 0 8.31 37.12 7.23 2.67

2 0 50 0.00 0.86 0.00 95 0.00 0 0 0.00 37.12 0.00 0.00

18 14 5 37.12 27.62 9.43

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 1.31 1.00 0.86

2 0.50 0.50 0.50

Column CL1- 19

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 350 42 14.70 1 14.70 43 15.05 0 5 34.75 34.75 26.08 10.03

4 130 100 13.00 0.66 8.62 80 10.40 0 10 29.02 63.77 16.86 6.93

4 200 50 10.00 0.66 6.63 95 19.00 0 0 25.63 89.40 23.97 12.67

3 100 100 10.00 0.55 5.49 80 8.00 0 10 23.49 112.88 12.12 5.33

3 200 50 10.00 0.55 5.49 95 19.00 0 0 24.49 137.37 23.12 12.67

2 100 100 10.00 0.50 5.00 80 8.00 0 10 23.00 160.37 11.75 5.33

2 200 50 10.00 0.50 5.00 95 19.00 0 0 24.00 184.37 22.75 12.67

51 98 35 184.37 136.64 65.63

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 0.66 0.55 0.50

2 0.50 0.50 0.50

Column CL1- 20

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 620 42 26.04 1 26.04 43 26.66 0 5 57.70 57.70 46.19 17.77

4 170 100 17.00 0.55 9.37 80 13.60 0 0 22.97 80.67 20.63 9.07

4 450 50 22.50 0.55 12.40 95 42.75 0 0 55.15 135.82 52.05 28.50

3 170 100 17.00 0.50 8.50 80 13.60 0 0 22.10 157.92 19.98 9.07

3 450 50 22.50 0.50 11.25 95 42.75 0 0 54.00 211.92 51.19 28.50

2 170 100 17.00 0.50 8.50 80 13.60 0 0 22.10 234.02 19.98 9.07

2 450 50 22.50 0.50 11.25 95 42.75 0 0 54.00 288.02 51.19 28.50

87 196 5 288.02 261.19 130.47

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 0.55 0.46 0.42

2 0.50 0.50 0.50

Column CL1- 21

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 620 42 26.04 1 26.04 43 26.66 0 5 57.70 57.70 46.19 17.77

4 170 100 17.00 0.55 9.37 80 13.60 0 0 22.97 80.67 20.63 9.07

4 450 50 22.50 0.55 12.40 95 42.75 0 0 55.15 135.82 52.05 28.50

3 170 100 17.00 0.50 8.50 80 13.60 0 0 22.10 157.92 19.98 9.07
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3 450 50 22.50 0.50 11.25 95 42.75 0 0 54.00 211.92 51.19 28.50

2 170 100 17.00 0.50 8.50 80 13.60 0 0 22.10 234.02 19.98 9.07

2 450 50 22.50 0.50 11.25 95 42.75 0 0 54.00 288.02 51.19 28.50

87 196 5 288.02 261.19 130.47

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 0.55 0.46 0.42

2 0.50 0.50 0.50

Column CL1- 22

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 620 42 26.04 1 26.04 43 26.66 0 5 57.70 57.70 46.19 17.77

4 170 100 17.00 0.55 9.37 80 13.60 0 0 22.97 80.67 20.63 9.07

4 450 50 22.50 0.55 12.40 95 42.75 0 0 55.15 135.82 52.05 28.50

3 170 100 17.00 0.50 8.50 80 13.60 0 0 22.10 157.92 19.98 9.07

3 450 50 22.50 0.50 11.25 95 42.75 0 0 54.00 211.92 51.19 28.50

2 170 100 17.00 0.50 8.50 80 13.60 0 0 22.10 234.02 19.98 9.07

2 450 50 22.50 0.50 11.25 95 42.75 0 0 54.00 288.02 51.19 28.50

87 196 5 288.02 261.19 130.47

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 0.55 0.46 0.42

2 0.50 0.50 0.50

Column CL1- 23

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 470 42 19.74 1 19.74 43 20.21 0 5 44.95 44.95 35.02 13.47

4 220 100 22.00 0.61 13.32 80 17.60 0 0 30.92 75.87 27.59 11.73

4 225 50 11.25 0.61 6.81 95 21.38 0 0 28.19 104.06 26.48 14.25

3 220 100 22.00 0.50 11.03 80 17.60 0 0 28.63 132.69 25.87 11.73

3 225 50 11.25 0.50 5.64 95 21.38 0 0 27.02 159.71 25.61 14.25

2 220 100 22.00 0.50 11.00 80 17.60 0 0 28.60 188.31 25.85 11.73

2 225 50 11.25 0.50 5.63 95 21.38 0 0 27.00 215.31 25.59 14.25

73 137 5 215.31 192.01 91.42

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 0.61 0.50 0.46

2 0.50 0.50 0.50

Column CL1- 24

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 150 42 6.30 1 6.30 43 6.45 0 5 17.75 17.75 11.18 4.30

4 75 100 7.50 1.12 8.37 80 6.00 0 0 14.37 32.12 12.28 4.00

4 0 50 0.00 1.12 0.00 95 0.00 0 0 0.00 32.12 0.00 0.00

3 75 100 7.50 0.86 6.47 80 6.00 0 0 12.47 44.59 10.85 4.00

3 0 50 0.00 0.86 0.00 95 0.00 0 0 0.00 44.59 0.00 0.00

2 75 100 7.50 0.75 5.63 80 6.00 0 0 11.63 56.21 10.22 4.00

2 0 50 0.00 0.75 0.00 95 0.00 0 0 0.00 56.21 0.00 0.00

27 24 5 56.21 44.52 16.30

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 1.12 0.86 0.75

2 0.50 0.50 0.50

Column CL1- 25

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 45 42 1.89 1 1.89 43 1.94 0 5 8.83 8.83 3.35 1.29

4 75 100 7.50 1.12 8.37 80 6.00 0 0 14.37 23.20 12.28 4.00

4 0 50 0.00 1.12 0.00 95 0.00 0 10 10.00 33.20 0.00 0.00

3 75 100 7.50 0.86 6.47 80 6.00 0 0 12.47 45.66 10.85 4.00

3 0 50 0.00 0.86 0.00 95 0.00 0 10 10.00 55.66 0.00 0.00

2 75 100 7.50 0.75 5.63 80 6.00 0 0 11.63 67.29 10.22 4.00

2 0 50 0.00 0.75 0.00 95 0.00 0 10 10.00 77.29 0.00 0.00

22 20 35 77.29 36.70 13.29

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 1.12 0.86 0.75

2 0.50 0.50 0.50

Column CL1- 26

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 30 42 1.26 1 1.26 43 1.29 0 5 7.55 7.55 2.24 0.86

4 0 100 0.00 1.04 0.00 80 0.00 0 0 0.00 7.55 0.00 0.00

4 90 50 4.50 1.04 4.68 95 8.55 0 0 13.23 20.78 12.06 5.70

3 0 100 0.00 0.81 0.00 80 0.00 0 0 0.00 20.78 0.00 0.00

3 90 50 4.50 0.81 3.64 95 8.55 0 0 12.19 32.97 11.28 5.70

2 0 100 0.00 0.71 0.00 80 0.00 0 0 0.00 32.97 0.00 0.00

2 90 50 4.50 0.71 3.18 95 8.55 0 0 11.73 44.70 10.93 5.70
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13 27 5 44.70 36.51 17.96

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 1.04 0.81 0.71

2 0.50 0.50 0.50

Column CL1- 27

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 0 42 0.00 1 0.00 43 0.00 0 5 5.00 5.00 0.00 0.00

4 115 100 11.50 0.79 9.13 80 9.20 0 0 18.33 23.33 16.05 6.13

4 75 50 3.75 0.79 2.98 95 7.13 0 0 10.10 33.44 9.36 4.75

3 115 100 11.50 0.63 7.30 80 9.20 0 0 16.50 49.93 14.67 6.13

3 75 50 3.75 0.63 2.38 95 7.13 0 0 9.51 59.44 8.91 4.75

2 115 100 11.50 0.56 6.49 80 9.20 0 0 15.69 75.13 14.07 6.13

2 75 50 3.75 0.56 2.12 95 7.13 0 0 9.24 84.37 8.71 4.75

30 49 5 84.37 71.77 32.65

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 0.79 0.63 0.56

2 0.50 0.50 0.50

Column CL1- 28

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 40 42 1.68 1 1.68 43 1.72 0 5 8.40 8.40 2.98 1.15

4 115 100 11.50 0.95 10.92 80 9.20 0 0 20.12 28.52 17.39 6.13

4 0 50 0.00 0.95 0.00 95 0.00 0 0 0.00 28.52 0.00 0.00

3 115 100 11.50 0.74 8.56 80 9.20 0 0 17.76 46.28 15.62 6.13

3 0 50 0.00 0.74 0.00 95 0.00 0 0 0.00 46.28 0.00 0.00

2 115 100 11.50 0.65 7.52 80 9.20 0 0 16.72 63.00 14.84 6.13

2 0 50 0.00 0.65 0.00 95 0.00 0 0 0.00 63.00 0.00 0.00

29 29 5 63.00 50.83 19.55

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 0.95 0.74 0.65

2 0.50 0.50 0.50

Column CL1- 29

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 205 42 8.61 1 8.61 43 8.82 0 5 22.43 22.43 15.27 5.88

4 0 100 0.00 0.83 0.00 80 0.00 0 0 0.00 22.43 0.00 0.00

4 170 50 8.50 0.83 7.01 95 16.15 0 10 33.16 55.59 21.41 10.77

3 0 100 0.00 0.66 0.00 80 0.00 0 0 0.00 55.59 0.00 0.00

3 170 50 8.50 0.66 5.58 95 16.15 0 10 31.73 87.32 20.34 10.77

2 0 100 0.00 0.58 0.00 80 0.00 0 0 0.00 87.32 0.00 0.00

2 170 50 8.50 0.58 4.95 95 16.15 0 10 31.10 118.42 19.86 10.77

26 57 35 118.42 76.88 38.18

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 0.83 0.66 0.58

2 0.50 0.50 0.50

Column CL1- 30

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 450 42 18.90 1 18.90 43 19.35 0 5 43.25 43.25 33.53 12.90

4 0 100 0.00 0.60 0.00 80 0.00 0 0 0.00 43.25 0.00 0.00

4 450 50 22.50 0.60 13.58 95 42.75 0 15 71.33 114.58 52.93 28.50

3 0 100 0.00 0.50 0.00 80 0.00 0 0 0.00 114.58 0.00 0.00

3 450 50 22.50 0.50 11.25 95 42.75 0 15 69.00 183.58 51.19 28.50

2 0 100 0.00 0.50 0.00 80 0.00 0 0 0.00 183.58 0.00 0.00

2 450 50 22.50 0.50 11.25 95 42.75 0 15 69.00 252.58 51.19 28.50

55 148 50 252.58 188.83 98.40

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 0.60 0.50 0.45

2 0.50 0.50 0.50

Column CL1- 31

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 450 42 18.90 1 18.90 43 19.35 0 5 43.25 43.25 33.53 12.90

4 0 100 0.00 0.60 0.00 80 0.00 0 0 0.00 43.25 0.00 0.00

4 450 50 22.50 0.60 13.58 95 42.75 0 15 71.33 114.58 52.93 28.50

3 0 100 0.00 0.50 0.00 80 0.00 0 0 0.00 114.58 0.00 0.00

3 450 50 22.50 0.50 11.25 95 42.75 0 15 69.00 183.58 51.19 28.50

2 0 100 0.00 0.50 0.00 80 0.00 0 0 0.00 183.58 0.00 0.00

2 450 50 22.50 0.50 11.25 95 42.75 0 15 69.00 252.58 51.19 28.50

55 148 50 252.58 188.83 98.40

Total Load

Live Load Reduction-N KLL 4
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3 3 2

1 0.60 0.50 0.45

2 0.50 0.50 0.50

Column CL1- 32

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 450 42 18.90 1 18.90 43 19.35 0 5 43.25 43.25 33.53 12.90

4 0 100 0.00 0.60 0.00 80 0.00 0 0 0.00 43.25 0.00 0.00

4 450 50 22.50 0.60 13.58 95 42.75 0 15 71.33 114.58 52.93 28.50

3 0 100 0.00 0.50 0.00 80 0.00 0 0 0.00 114.58 0.00 0.00

3 450 50 22.50 0.50 11.25 95 42.75 0 15 69.00 183.58 51.19 28.50

2 0 100 0.00 0.50 0.00 80 0.00 0 0 0.00 183.58 0.00 0.00

2 450 50 22.50 0.50 11.25 95 42.75 0 15 69.00 252.58 51.19 28.50

55 148 50 252.58 188.83 98.40

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 0.60 0.50 0.45

2 0.50 0.50 0.50

Column CL1- 33

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 320 42 13.44 1 13.44 43 13.76 0 5 32.20 32.20 23.84 9.17

4 30 100 3.00 0.74 2.23 80 2.40 0 0 4.63 36.83 4.08 1.60

4 200 50 10.00 0.74 7.45 95 19.00 0 10 36.45 73.28 24.58 12.67

3 30 100 3.00 0.60 1.80 80 2.40 0 0 4.20 77.48 3.75 1.60

3 200 50 10.00 0.60 6.00 95 19.00 0 10 35.00 112.47 23.50 12.67

2 30 100 3.00 0.54 1.61 80 2.40 0 0 4.01 116.48 3.60 1.60

2 200 50 10.00 0.54 5.36 95 19.00 0 10 34.36 150.84 23.02 12.67

38 78 35 150.84 106.37 51.97

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 0.74 0.60 0.54

2 0.50 0.50 0.50

Column CL1- 34

Load Combinations

Floor TA (sf) LL (psf) ΣPLL (k) N ΣPLL (reduced) (k) DL (psf) ΣPDL (k) ΣPLat (k) ΣPPoint (k) ΣPLL+ΣPDL (k) Floor Total 3/4ΣPLL+ΣPDL+3/4ΣPLat (k) 2/3 ΣPDL-ΣPUplift (k)

Roof 100 42 4.20 1 4.20 43 4.30 0 5 13.50 13.50 7.45 2.87

4 30 100 3.00 1.62 4.86 80 2.40 0 5 12.26 25.76 6.04 1.60

4 0 50 0.00 1.62 0.00 95 0.00 0 0 0.00 25.76 0.00 0.00

3 30 100 3.00 1.22 3.65 80 2.40 0 5 11.05 36.81 5.14 1.60

3 0 50 0.00 1.22 0.00 95 0.00 0 0 0.00 36.81 0.00 0.00

2 30 100 3.00 1.04 3.12 80 2.40 0 5 10.52 47.33 4.74 1.60

2 0 50 0.00 1.04 0.00 95 0.00 0 0 0.00 47.33 0.00 0.00

16 12 20 47.33 23.38 7.67

Total Load

Live Load Reduction-N KLL 4

3 3 2

1 1.62 1.22 1.04

2 0.50 0.50 0.50
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6A.3 DESIGNER DELIVERABLES 
6A.3.1 General Requirements 

 
I. Energy Calculations 

 
1. Narrative Introduction 
2. The Green Engineer 

Energy Calculations 
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MSBA Module 6 | Design Development 6A.3.1 GENERAL REQUIREMENTS 
I.1 Energy Model Narrative 

 

  
Doherty Memorial High School 

 

Based on the Design Development drawings and specifications, The Green Engineer is currently compiling 
a DD level energy model. Due to the scale of the project, the resultant calculations and report will be 
complete in April 2021. Included in this submission is the certification that the project will exceed the MSBA 
requirements for energy efficiency along with Life Cycle Cost Analysis calculations. 
 
Additionally, the Doherty Memorial High School project is participating in the Mass Save Integrated Design 
Path for Large Buildings Program. Through this program, Andelman and Lelek Engineering Inc. has been 
contracted to produce a separate energy model, for the purposes of the evaluating the project for energy 
use reduction and utility reimbursement.  Copies of A&L’s energy model calculations will also be available 
in April of 2021. 
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Memo 

 

To: Rob Para 

From: 
Chris Schaffner, PE, LEED Fellow   
Jasmine Abdollahi, LEED AP 
The Green Engineer (TGE) 

 

Project: Doherty HS 
Re: MSBA DD Submission Energy Analysis 
Date 
Issued: 

March 10, 2021 

 

Executive Summary 

 
The attached memo summarizes a Life Cycle Costing Analysis that informed HVAC design decisions in 
Design Development. TGE analyzed design measures that have a significant impact on energy performance 
including HVAC systems and on-site renewable energy production.  Based on the energy conservation 
measures included in this project, TGE predicts that the new Doherty Memorial High School building will meet 
the MSBA requirements for 2% reimbursement, with an energy savings of 20% against code, equivalent to 14 
points for Optimize Energy Performance under LEED v4. 
 
The project is pursuing the design option labeled “Part 2 – DD” in the attached Heating Electrification Study.   
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Memo 

 

To: Rob Para 

From: 
Chris Schaffner, PE, LEED Fellow,   
Jasmine Abdollahi, LEED AP 
The Green Engineer (TGE) 

 

Project: Doherty HS 
Re: Heating Electrification Study – Summary of Design Options 
Date 
Issued: 

March 2, 2021 

 

Executive Summary 

 
Based on public feedback regarding the energy sources for the Doherty HS, an analysis was conducted to 
determine the opportunity and impact of the elimination of fossil fuels for heating in the project. The analysis 
found that multiple options for full and partial electrification exist. These alternatives will reduce EUI and 
carbon emissions, but they will all increase first costs, operating costs and life cycle costs for the project 
based on current utility rates.  
 
Hybrid options were found to offer an attractive path, providing a path to eventual full electrification while 
controlling costs compared to the all-electric options. This memo is an update of the November 3rd 2020 
Heating Electrification Study and serves to isolate two design options that were analyzed and compared to a 
Baseline design. The memo was updated to include options “Part 2 - DD” and “Part 1 Option 1”, as well as an 
estimation of potential energy production of an 800kW photovoltaic array per discussion with the design team.   

 
Project Description 

 
Doherty High School is a new 422,000 gsf high school for 1,670 students, to be located at 299 Highland 
Street in Worcester, on the site of the existing Doherty Memorial High School. In addition to typical core and 
academic facilities, the program includes four Chapter 74 technical programs, and advanced academy for 
Biotechnology, and a legitimate stage Auditorium.  The project will be fully air conditioned.     
 
The City of Worcester and the MSBA have strong commitments to energy efficient sustainable design. To 
meet the current MSBA requirements for the additional 2% reimbursement, the project must earn a minimum 
of LEED-Schools v4 Certified certification and exceed the level of energy efficiency required in the current 
Massachusetts (base) energy code by 20% 
 
The project recently completed the Schematic Design Phase, and the Schematic Design has been approved 
by the MSBA.  
 
A public workshop was held on October 5, 2020. Based on public feedback, the City of Worcester asked the 
design team to analyze the feasibility of reducing or eliminating the use of fossil fuels for heating the building. 
Based on further discussion with the design team regarding the Heating Electrification Study, this memo 
provides a summary of feasible HVAC design options and an analysis of potential electricity production of a 
rooftop PV array.  
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HVAC Systems Options 
 
Three options identified by Seaman Engineering have been considered in this analysis. The baseline design 
reflects the Schematic Design. Part 2 - DD is a hybrid system, with heat pumps supplying the majority of the 
heating needs, but with gas boilers for back up and peak load and in case of emergency/power outage.  Part 
1, Option 1 includes a Variable Refrigerant Flow (VRF) heat pump system to meet all heating needs.  

 
Two important considerations that impact the analysis should be noted. First, because of the increased 
electric demand and reliance on electricity for heating, Parts 1 and 2 require an increase in the electric 
service and larger back-up generator capacity. Second, it is assumed that the VRF system (Part 1, Option 1) 
will have shorter life span than the other options.  
 
Detailed descriptions of each option follow below: 

 
Doherty “Baseline” School (as of Schematic Design) 
Description:   

·         Packaged DX rooftop units with inverter compressors, ERV and hot water coils.   
·         Classroom DOAS systems with ERV, hot water coils, DX coil to variable speed condenser and 

controllable heat pipe for pre-cooling and reheating.   
·         Displacement chilled beam system in most classrooms with fin-tube radiation.   
·         VAV terminals with hot water coils serving admin., offices, shops, science and interior 

zones.  Primarily radiation for exterior zones. 
·         High Eff. magnetic bearing chiller with free cooling coils. 
·         High Efficiency gas boilers.    

 . 
  
Doherty “Reduced Gas Load” School (Part 2 - DD): 
 
Description:   

·        Packaged DX rooftop heat pump units with inverter compressors, ERV and hydronic back-up.   
·        Classroom DOAS heat pump systems with ERV, electric heating coils, DX coil to variable speed 

heat pump and controllable heat pipe for pre-cooling and reheating.   
·        Displacement chilled beam system in most classrooms with fin-tube radiation.   
·         VAV terminals with hot water coils serving shops & science.  VAV terminals with electric heat for 

interior zones.  Primarily radiation for exterior zones. 
·         VRF heat pump & DOAS heat pump systems for Admin./IT Offices and Nurses Office  
·         Air Cooled Heat Recovery Chiller for chilled beams and to supplement boiler with waste heat. 
·         Air to water heat pump. 
·         High Efficiency gas boilers primarily for extreme cold and back-up heat.   Boiler plant estimated to 

be 50% of capacity of as designed. 
·         All heating coils and radiation sized for lower 130F temperature. 

 
Modeling Assumptions: 

·    Because of the increased VRF area, the overall expected service life was adjusted to 19 years (this is 
an average of 15 years for VRF, and 20 years for other systems) 

·    The initial HVAC cost has been increased by $0.50/sf for this calculation 
·    Annual maintenance costs are increased based on the increased extent of VRF 
·    The heating load is calculated per efficiencies of the different systems 

COP = 2.22 for the ASHP AHUs 
COP = 2.5 for the Multi-stack HR Chiller 
COP = 3.0 for the VRF. These are seasonal averages.  
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·    With the increased extent of electrification, the fraction of heating needs satisfied by fossil fuels drops 

to about 15%. 
    
  
  
Doherty “Full Electric-No Fossil Fuel” School (Part 1 – Option 1): 
Description:   
Note: Two options were presented in the original study, however only Part 1 – Option 1 is shown here for 
comparison. 
  
Option #1: 

·         Eliminate boiler & chiller plant and associated hydronic system in its entirety. 
·         Eliminate classroom chilled beams and displacement systems.  
·         Provide VRF heat pump system for classroom wings. 

   

Note: The kitchen cooking loads were not addressed in previous iterations, and have not been addressed 

by this analysis. Further discussion among the design team is required to determine the viability of an all-
electric kitchen. However, the kitchen makeup air could be converted to hot water in the next design phase. 
 
Life-Cycle Costing Methodology 

 
In this analysis, the method used for life cycle costing is called Total Equivalent Annual Cost (TEAC). It 
amortizes the upfront cost over the life span of the systems being studied, and adds that to the operating 
cost. Another way to think of it is: operating cost + the bond payment on the capital cost. The IESNA 
(Illuminating Engineering Society) recommends this specifically for comparisons of lighting options, but it 
works well for comparing alternatives with different life spans.  
 
Basic Formula used for LCCA is:  

 

TEAC =  
Annual Operating Cost + Initial Costs x [(i (1+i)n)/((1+i)n-1)] 
 
where 
 

i = discount rate 
n = expected service life 

 
 
Total Equivalent Annual Cost (TEAC) was determined for each option, based on preliminary energy analysis 
of the concept design options, high level preliminary incremental cost estimates, and rough estimates of 
maintenance costs for each of the five options. 
 
 

Evaluation Criteria 
 
The following evaluation criteria have been identified for the analysis (in no particular priority):  

1. Appropriate design for the student and staff comfort, health and learning environment 
2. Specialized needs of spaces, and appropriate systems for i/e shops, gym, auditorium, offices, etc., 
3. Initial Costs  
4. Maintenance and practicality, longevity of equipment & resilience 
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5. Operating and maintenance cost 
6. Green House Gas (GHG) and environmental impact  
7. Emergency resilience to support school operation as a warming shelter 

 
 

Proposed Rooftop PV Array 
 
Using the National Renewable Energy Laboratory’s (NREL) PVWatts program we find that a south-facing 
800kW system tilted to latitude would produce an estimated 1,042,000 kWh/Year. This results in an estimated 
annual energy cost saving of 22% over the Part 2 – DD design option and 28% electrical energy savings.   
 
 

Discussion of Results 
 
Please see the following page for detailed results.  
 
The analysis shows that the design options will have increased construction costs, and the all-electric option 
has significant additional construction costs due to the need for electrical upgrades.  
 
Also due to the relatively low current cost of natural gas, any replacement of gas heating with electrical 
heating results in a larger operating cost, even when high efficiency heat pumps are used.  
 
On the other hand, any replacement of gas heating results in GHG and site energy reductions.  
 
The baseline scheme results in a Total Equivalent Annual Cost (TEAC) per square foot of $4.76, with an EUI 
of 38.0 kBTU/sf/yr and associated GHG emissions of 1031 Metric Tons per year.  
 
Part 2 - DD, the hybrid systems, increases TEAC costs to $5.22/sf , or about $196,000/yr above baseline. 
The EU is reduced to 32.7 kBTU/sf/yr (14% reduction) and associated GHG emissions of 943 Metric Tons per 
year (8.6% reduction). 
 
Part 1 Option 1, using the VRF system increases TEAC costs to $6.06/sf , or about $550,000/yr above 
baseline. The EU is reduced to 30.2 kBTU/sf/yr (21% reduction) and associated GHG emissions of 895 Metric 
Tons per year (13% reduction).   
 
Part 1 Option 1 is the lowest carbon option, but at a significantly higher cost than the other options, primarily 
due to the shorter expected life of the VRF system. There are also concerns about the about acoustics and 
air quality with the VRF, compared to the displacement distribution schemes used in the classrooms in the 
other options.  
 
Part 2 - DD provides a nice balance between GHG reductions and cost. It is worth further consideration if the 
City wishes to begin to move away from fossil fuels.   
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DOHERTY MEMORIAL HIGH SCHOOL | Fossil Fuel Study  

 "As Designed" Design Adjustments to Reduce Gas Load Full Electric-No Fossil Fuels 

Baseline Part 2 - DD Part 1 - Option 1 

DESCRIPTION (See Description above for 
full details) 

Gas Powered boilers, Air-
Cooled Chiller, DX 

Rooftop Units 

Core Facilities/Classroom Makeup Air: Air Source Heat Pump Air Handlers 

Classrooms: As designed except w/ Heat Recovery Chiller and Air to Water Heat 
Pump, Additional fin tube.  

Back-up gas fired boilers (reduced gas load) 

All coils and Radiation sized for lower temp 120F water 

Admin / IT/Nurse: a VRF heat pump system with DOAS heat pumps. 

Specialize classrooms & shops as designed but with Heat Pump.  Kitchen Makeup air 
remains gas-fired 

VRF System  

Project Area (ft2) 421,858 421,858 421,858 

Discount Rate  2.50% 2.50% 2.50% 

Expected Service Life (n) - HVAC 20 19 19 

Initial Costs 

Install Cost HVAC ($) 3 $ 21,856,463 $ 21,856,463 $ 21,856,463 

Additional Costs Electrical ($) 3 $ 1,500,000 $ 1,500,000 $ 1,500,000 

Total Initial Costs ($) $ 23,356,463 $ 23,356,463 $ 23,356,463 

Operating Costs 

Annual Maintenance Costs ($) $ 126,557 $ 126,557 $ 126,557 

Natural Gas Cost ($)2 $ 7,358 $ 7,358 $ 7,358 

Electricity Cost ($)1 $ 589,182 $ 589,182 $ 589,182 

Annual Operating Cost ($) $ 723,097 $ 723,097 $ 723,097 

TEAC Calcs 
Annual Operating Cost ($) $ 723,097 $ 723,097 $ 723,097 

Amortized Cost - HVAC + Electrical $ 1,347,907 $ 1,540,565 $ 1,798,743 

Total Equivalent Annual Cost ($) $ 2,007,439 $ 2,263,662 $ 2,557,209 

TEAC ($/SF) $ 4.76 $ 5.37 $ 6.06 

Electricity Consumption (kWh) 3,111,823 3,570,798 3,753,047 

Gas Consumption (therms) 54,504 8,176 0 

GHG Emissions (MTCO2e) 1031 895 895 

GHG Emissions (MTCO2e) - 40% Green Power 586 384 358 

GHG Emissions (MTCO2e) - 100% Green Power 289 43 0 

Source Energy Use Intensity (kBTU/SF) 83.8 82.6 84.7 

Site Energy Use Intensity (kBTU/SF) 4 38.0 30.7 30.2 

1. State average electricity cost of $0.165 per kWh         2. Current Worcester average natural gas cost of $0.90 per therm 3. Initial cost estimates include increased generator size and electric service impacts for all 
electric option.       4. Energy consumption estimates are based on similar buildings and prototype models 
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6A.3 DESIGNER DELIVERABLES 
6A.3.1 General Requirements 

 
J. Life Cycle Cost Analysis 

Energy & Water Consuming 
Devices  
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WATERGY: Utility Rates 3/8/2021

ENERGY UTILITY RATE WORKAREA

Using the appropriate information collected in preparation of the water conservation survey 
(highlighted in red in the introduction section), please complete the following questions
 regarding utility rates.  All required information is indicated by the light blue shaded cells. 

What type of energy do you use to heat your domestic hot water?
2      1=ELECTRICITY

     2=NATURAL GAS

Electricity
Total Total

Usage (kWh) Cost ($)
Month 1

Month 2

Month 3

Month 4

Month 5

Month 6

Month 7

Month 8

Month 9

Month 10

Month 11 Average Electricity Cost

Month 12 1 $0 per kWh

Total 1 $0 $0.17

Avg. Month 0.083333333 $0

Natural Gas
Total Total

Usage (cu.ft.) Cost ($)
Month 1

Month 2

Month 3

Month 4

Month 5

Month 6

Month 7

Month 8

Month 9

Month 10

Month 11 Average Natural Gas Cost

Month 12 1 $0.89 per cu.ft.

Total 1 $1 $0.8900

Avg. Month 0.083333333 $0

Fuel Oil
Total Total

Usage (gal) Cost ($)
Month 1 0 $0

Month 2 0 $0

Month 3 0 $0

Month 4 0 $0

Month 5 0 $0

Month 6 0 $0

Month 7 0 $0

Month 8 0 $0

Month 9 0 $0

Month 10 0 $0

Month 11 0 $0 Average Fuel Oil Cost

Month 12 0 0 per gallon

Total 0 $0 $0.00

Avg. Month 0 $0

Page 1
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WATERGY: Utility Rates 3/8/2021

WATER UTILITY RATE WORKAREA

Using the appropriate information collected in preparation of the water conservation survey 
(highlighted in red in the infroduction section), please complete the following questions regarding
utility rates.

0 Enter 1 here if your water and wastewater/sewage bills are combined.

Then enter combined data in the Water  work area.

Water
Total Total

Usage (gallons) Cost ($)
Month 1

Month 2

Month 3

Month 4

Month 5

Month 6

Month 7

Month 8

Month 9

Month 10

Month 11 Average Water Cost

Month 12 20,000 98 per gallon

Total 20000 $98 $0.0049

Avg. Month 1666.666667 $8

Wastewater/Sewer
Total Total

Usage (gallons) Cost ($)
Month 1

Month 2

Month 3

Month 4

Month 5

Month 6

Month 7

Month 8

Month 9

Month 10

Month 11 Average Wastewater/Sewer Cost

Month 12 20,000 $209 per gallon

Total 20000 $209 $0.0104

Avg. Month 1666.666667 $17

Page 2
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WATERGY: Attachment A 3/8/2021

SAVEnergy Action Plans

Attachment A - Water

Prepared By: Seaman Engineering Corporation

Agency:

Facility: Doherty Memorial High Community School

Contact Name:

Address: 299 Highland Street

City Worcester State: MA Zip: 01602

Phone/Fax:

Date of Audit:

Buildings included in Survey:Doherty Memorial High Community School

Water Provider(s): Worcester Department of Public Works

Number of Water Meters: 1

Account/Meter Numbers: N/A

Page 1
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WATERGY: Attachment A 3/8/2021

DOMESTIC WATER USE

Toilets

Fixture
Nameplate: Type GPF Count Female Male GPX GPD

1 P-1 & 2 valve 1.6 122 925 925 48.52459016 5920

2 0 0

3 0 0

4 0 0

5 0 0

6 0 0

Total GPD= 5920

Calculations:
GPF=Gallons per flush, estimated or measured
GPD=GPF x (3 x Female Count + 1 x Male Count)
= Average gallons per day for all toilets
GPX=GPD/Fixture Count
=Average gallons per day per fixture

Urinals

Fixture
Nameplate: Type GPF Count Male GPX GPD

1 P-3 & 4 valve 1.00 28 925 66.07142857 1850

2 0 0

3 0 0

4 0 0

5 0 0

Total GPD= 1850

Calculations:
GPD=GPF x (2 x Male Count)
=Average gallons per day urinals

Lavatory Sinks

Fixture Wash
Nameplate: Type GPM Count Female Male duration (min.) GPD

1 P-5, 6 & 21 faucet 0.8 91 925 925 0.17 880.6

2 0.17 0

3 0.17 0

4 0.17 0

5 0.17 0

Total Hand Washing GPD= 880.6

Assume 3 hand washings per 8 hour work day per male, 4 per female. 
Unless otherwise indicated, assume 10 sec. of flow per hand washing.

Calculations:
GPM=Measured gallons per minute of faucet flow
GPD= 0.17 GPM x (3 x Male Count + 4 x Female Count)
=Average gallons per day for hand washing

User Count

User Count

User Count

Page 2

cbazelmans
Stamp



WATERGY: Attachment A 3/8/2021

Other Sinks (janitor's closet, laundry, kitchen, etc.)
Fixture

Nameplate: Type GPM Count GPD
1 Classroom faucet 2.2 207 8 min. 3643.2

2 Service faucet 3 13 10 min. 390

3 Kitchen Sink faucet 2 9 15 min. 270

4 Hand Sinks faucet 1.5 6 5 min. 45

Total Non-Lavatory Washing GPD: 4348.2

Calculations:
GPD=Time On x GPM x Fixture Count
=Average gallons per day for other sink use.

Showers

Location: GPM Count daily GPD
1 P-12 & 13 2.5 23 30 min. 1725

2 min. 0

3 min. 0

4 min. 0

Total GPD= 1725

Known Leaks

Location: GPM Count daily GPD
1 None 1 0 2 min. 0

2 min. 0

3 min. 0

4 min. 0

Total GPD= 0

Calculations:
GPD= Time on x GPM x Fixture Count
=Average gallons per day for leaks

Avg. Time On

Avg. time on Daily

Avg. Use per Day
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WATERGY: Attachment A 3/8/2021

PLANT COOLING AND HEATING

Cooling Towers
Number: 0

Age: 35 years

Size:

% Blow down: 50% % Make-up 30%

Water Treatment Method: NA

Evaporative Coolers
Number: 0

Age: NA years

Air Washers
Description: NA

Humidifiers
Description: NA

Boilers
Number: 2

Age: 0 years / 1 Electricity

Fuel Source: 2 <<<<<<<< ENTER< 2 FOR Nat. Gas

Size: 1250 \ 3 Fuel Oil

Lbs. Steam/hr. 0.1

Pressure: 200 psi

% Condensate return: 100% % Boiler Blow-down: 2%

Pumps
Number: 2

Age: 0 years

Size: 3 hp

ONCE-THROUGH COOLING

Air Conditioners
Number of Units: 0

Age: NA years

Size: 0 tons 0 gallons

Other Once Through 0

Page 4
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WATERGY: Attachment A 3/8/2021

OTHER

Quantity Uses/day Gallons/use

Dishwashers 11 4 9 396 gal

Washing Machines 3 2 23 138 gal

534 gal

LANDSCAPE AND DECORATIVE USES

Square Ft Acres Ft water/acre/yr Acre-ft/yr

Turf Area (square feet) 0 0 10 0

Landscaped Area (square feet) 0 0 10 0

SUMMARY

TOTAL DAILY DOMESTIC WATER USAGE: 15258 gal/day *does not include boiler use or

landscape use.

TOTAL ANNUAL DOMESTIC WATER USAGE: 3,967,028 gal/yr *assumes 260 operational

days per year (see Inputs & 

Assumptions sheet to change).

Total Usage per day

Page 5
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WATERGY: Inputs and Assumptions 3/8/2021

Implementation Questions

Do you want to look at Waterless or Low-Flow urinals?

2      1=WATERLESS

     2=LOW FLOW

Do you want to look at faucet replacement (with IR sensored faucets) or aerators only for restroom faucets?

1      1=AERATORS ONLY

     2=FAUCET REPLACEMENT

Target Usage for Conserving Plumbing Fixtures

ULF Toilet 1.28 Gallons per flush

ULF Urinal 0.125 Gallons per flush

Waterless Urinal 0.001 Gallons per use (uses just 2-3 gallons HOT water for cleaning, every 8500 uses)

Faucet 0.35 Gallons per minute

Showerhead 1.5 Gallons per minute

Dishwasher 4.0 Gallons per load

Washing Machine 15.0 Gallons per load

Faucet Aerator 2.5 Gallons per minute

Assumptions

Hot Water Heating 0.2 kWh/gallon for Electrical hot water heaters

0.5 cf gas/gallon for natural gas hot water heaters

Faucet 50% of usage is hot water

Shower 60% of usage is hot water

Dishwasher 100% of usage is hot water

Wash Machine 25% of usage is hot water

Leaks 5% of usage is hot water

Water Treatment 0.58 kWh / 1,000 gallons treated - Indirect savings

UAF Gas 2.1% of natural gas unaccounted for - Indirect savings

WW elec 2.85 kWh / 1,000 gallons treated - Indirect savings

Line Losses 14% of Electricity lost in transmission - Indirect savings

IR Sensored Faucet 0.17 minutes per use

Heat in Boiler 362 Btu/lb - estimate

Heat of Propane gas 1,040 Btu/cf

Heat of Fuel oil 145,000 Btu/gal

Boiler Efficiency 95% Default - 95% for electric, 80% for gas/oil 20 years or less, 70% for all others

Faucet Cleaning Use 50% of non-restroom faucets' usage for cleaning (i.e. bucket filling) or other uses

that will not be reduced by an aerator.

Landscape Savings 50% of water reduced using ET watering techniques

Blowdown Reduction 20% of Boiler blowdown reduced through process optimization

Heat of Electricity 3412 Btu=1 kWh

One Year 260 days (total work days assumed, not total calendar days)

Cost Information

Equipment Labor Total

ULF Toilet Replacement $220 $75 $295

ULF Urinal Replacement $350 $125 $475

Waterless Urinals $500 $125 $625

Aerators $8 $5 $13

Sensored Faucets $280 $50 $330

Showerheads $21 $10 $31

Leak Detection $0

Once Thru Conversion $0

Cooling Water Reduction $0

Blowdown Reduction $0

Lawn Sprinkling reduction 50% of water savings value

Washing Machine $400 $25 $425

Dishwasher $250 $75 $325
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WATERGY: Outputs 3/8/2021

Potential Conservation Opportunities

Total Annual Savings ($) Payback

Conservation Number of Initial Direct Direct Indirect Period* (yrs)

Method Installations Cost ($) Water Energy Energy *Includes Direct Energy Only

Installation of ULF toilets and 150 $49,290 $11,171 $0 $494 4.41

ULF urinals

Installation of automatic faucets 0 $0 $0 $0 $0 #N/A

Installation of faucet aerators 13 $169 $182 $5,605 $65 0.03

Low Flow showerhead 23 $713 $2,750 $47,900 $1,149 0.01

Boiler blowdown optimization 2 $0 $0 $3 $0 0.00

Efficient dishwashers 11 $3,575 $877 $0 $585 4.08

Efficient washing machines 3 $1,275 $191 $0 $38 6.66

Landscape irrigation optimization #N/A $0 $0 $0 $0 Annual

Total (excluding Landscape) $55,022 $15,171 $53,508 $2,330 0.80
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6A.3 DESIGNER DELIVERABLES 
6A.3.1 General Requirements 

 
K. HVAC Heat Gain & Loss 

Calculations  
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6A.3 DESIGNER DELIVERABLES 
6A.3.1 General Requirements 

 
L. Electrical Load 

Calculations  
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38 Front St. FL 3, Worcester, MA 01608  Office: 508.797.0333 

 

March 25, 2021 

 

Doherty High Community School 
299 Highland Street 

Worcester, MA 01602 

 

DESIGN DEVELOPMENT ELECTRICAL LOAD ANALYSIS 

      

                                                    

SF  VA/sf Connected Demand  Demand 

424,600   kVA Factor kVA 

Interior Lighting  0.50 212.3 1.25 265.4 

Exterior Lighting   10.0 1.25 12.5 

Elevators   86.0 1.00 86.0 

General Purpose Power  2.00 849.2 1st 10kVA 10.0 

    

Remainder 

50% 419.6 

Kitchen   791.7 0.65 514.6 

HVAC   2149.4 0.80 1719.5 

      

TOTAL   4,098.6  3,027.6 

      

      

Load in kVA 3,028 kVA    

Total Load Current 

277Y/480V 3,643 A    

Proposed Service Size 5,000 A 480V-3 Phase 4-Wire  
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6A.3 DESIGNER DELIVERABLES 
6A.3.1 General Requirements 

 
M. Security & Visual Access 

Requirements  
 

1. Security & Visual Access 
Requirements Narrative 

2. Building Security Diagrams 
3. Transmittal of DD 

documents to AHJ 
4. AHJ Meeting Minutes 
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MSBA Module 6 | Design Development 6A.3.1 GENERAL REQUIREMENTS 
M. Security & Visual Access Requirements 

 

  
Doherty Memorial High School 

 

The District’s School Safety Director and liaison to City of Worcester Police Department, Rob Pezzella, 

The Superintendent of Schools, and other school and District representatives were present at security-

related programming meetings during the Feasibility Study, Schematic Design and Design Development 

phases.  The City and LPA|A developed security protocols during the South High School design process. 

These policies and issues unique to the Doherty project were reviewed at these meetings, and have been 

incorporated into the DD documents herein and carried in DD cost estimates and the Total Project 

Budget.  Refer to program meeting minutes in section 6A.3.1.M.4 

 

The District has identified a proprietary video surveillance system, manufactured by Genetec Inc., as part 

of the unified security system.  Refer to Section 6A3.1E Proprietary Items and 6A.3.6 Project Manual and 

for a full list of proprietary specification items and related information. 

 

The main entrance design complies with District protocol, for secure vestibule entry sequence discussed 

during the Security program meetings, as follows: 

1. The secure main entrance vestibule is adjacent to, and has direct line of sight to, the main office. 

2. The school bus drop-off and main parking area is viewable from the main office 

3. Entry is allowed through exterior/interior vestibule doors, utilizing timer-controlled electronic 

access control door hardware, at the beginning of each school day during a designated student 

arrival period (approximately 15 minutes).  After school starts, exterior/interior vestibule doors 

will be automatically locked for the remainder of the day. 

4. During the school day when exterior/interior vestibule doors are typically locked, access from the 

exterior to the main entry vestibule will be via a video entry station with intercom and remote 

access control hardware (monitored by main office administrative staff).  Once allowed access 

into the secure main entry vestibule, visitors must use a second video entry station to be allowed 

access into the main office for sign-in and identity confirmation.  A video entry station shall be 

provided at the outside door for non-school hours access. 

 

The interior door sequencing and lockdown was also reviewed and was developed as follows: 

1. Corridor-to-Classroom doors are proposed to have keyed classroom-function locksets; typical.  

Inside lever trim of classroom function locksets is always free for immediate exit. 

2. Classroom-to-Classroom communicating doors are proposed to have a passage hardware set, 

to allow free passage of students though the classroom areas. This was a directive of the 

Worcester Fire Department and the District.  
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MSBA Module 6 | Design Development 6A.3.1 GENERAL REQUIREMENTS 
M. Security & Visual Access Requirements 

 

  
Doherty Memorial High School 

 

3. Classroom side-lites are proposed on the strike side of doors. Sidelite glazing will be laminated 

safety glazing and provided with a manually-operated privacy blind. 

4. Classrooms and teaching spaces will be equipped with a public address system with the 

capability to transmit customizable audio/visual notifications as part of the District’s lockdown 

protocol. 

5. The main lobby area is scheduled to be separated from the academic areas with swing doors or 

horizontal sliding doors at the corridors leading to the main circulation spine. These corridor 

doors are designed to egress into the lobby, and the lobby side of these doors are capable of 

being locked from  the lobby side. These doors are typically held open on magnetic release hold 

open devices that will close the doors during fire alarm. These lobby doors hold-open system will 

also be controlled by a relay, and can be released to close upon actuation of a panic switch, which 

will be located at the main office reception desk, (multiple locations) at the principal’s office, 

and School Resource Officer’s office. The swing and overhead doors to the Cafeteria, horizontal 

sliding doors at the central corridor, and Black Box corridor will also be programmed to close and 

lock upon actuation of the panic switch, isolating the Lobby from the balance of the Main Floor.  

6. The Upper Lobby will also utilize (3) horizontal sliding doors that will be closed in case of fire 

alarm or panic switch activation (lockdown), in order to secure the upper lobby from the balance 

of the school. Card readers will be provided to allow passage through the accordion doors for 

egress.  Two additional horizontal sliding doors are shown on the third level, to separate the 

upper floors from access via the open Upper Lobby stairs.  

7. The main classroom pod corridors have a pair of outswing doors separating off the main corridor, 

similar to the lobby doors these doors are generally held open with magnetic hold opens, and can 

also be released and closed in an emergency situation, isolating each pod.  

Stair D2.2 also requires a unique electronic hardware set to prevent an intruder from accessing 

the upper floors, while still allowing safe egress. The door will be locked in case of a panic switch 

actuation, but will release in the case of a fire alarm or fire command center override.  

 

Other Exterior doors operations were discussed as follows: 

1. A video entry station shall be provided at the Loading Dock/Receiving area, 2nd floor Gymnasium 

entrance and exterior door at the Nurses suite.   These doors will also be provided with electronic 

card reader system. Note that all doors with card readers will also be covered with security 

camera monitoring.  
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MSBA Module 6 | Design Development 6A.3.1 GENERAL REQUIREMENTS 
M. Security & Visual Access Requirements 

 

  
Doherty Memorial High School 

 

2. Select exit doors are to be provided will be equipped with electronic card access control 

hardware. These doors include the CCL and ETA shop doors to the courtyards, the 2nd floor 

gymnasium entrance. 

3. The parking garage is for assigned teachers and staff only, and the entrance is to be equipped 

with a card reader and entrance arm, as well as a segmented garage door. The teachers will be 

assigned parking spaces and parking stickers. During the morning and afternoon entrance hours, 

the entrance gate and door will be open.   At school opening hours the gate will come down and 

the card reader will be opened only with the card reader. At set periods after, and other hours, 

the garage door will be closed, and programmed to operate along with the traffic control arm 

(momentarily before the arm goes up) Exit will be on a free driving loop actuated when the cars 

drive over the loop.  

4. The door from the garage to the school will have a card swipe on both sides, so teachers must 

swipe their cards to enter the school, and also need a card to exit to the parking area. Emergency 

exits are provided separately from the garage to the exterior without going though the school.  

5. At the Chapter 74 trade courtyard, which serves as an exterior classroom, work and storage area, 

the vehicular access will have a gate with controlled access to enter and exit. An emergency exit 

passageway will also be provided. 

 

Refer to the Building Security Diagrams following this narrative for additional information on the security 

and door functions in case of a lockdown or fire alarm. Security plans were reviewed with the Building 

and Fire Departments. Further review will occur at the beginning of the CD phase, using the DD set as a 

base.   

 

Video surveillance will be provided throughout the interior/exterior of the school.  The District utilizes a 

proprietary unified security and video surveillance system that is tied into the main security server which 

will be hosted within the IT Services suite on the ground floor.  

 

Requirements for Automated External Defibrillators (AED’s) and other emergency medical devices, 

emergency-related signage (including directional signs, egress route wall signs, hazardous location 

identification, warning beacon identification, etc.), first responder Knox boxes, and related 

safety/security items will be reviewed/confirmed with the appropriate authorities and City/District 

representatives during the 60% CD phase as part of the City of Worcester’s Interdepartmental Review 
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MSBA Module 6 | Design Development 6A.3.1 GENERAL REQUIREMENTS 
M. Security & Visual Access Requirements 

 

  
Doherty Memorial High School 

 

Team and permitting process.  Documents will be provided to local authorities for review and approval at 

key milestones during the CD phases. 

 

The Fire Department is provided with electronic building plans of the school, which are incorporated into 

their data base for their reference. 
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22 March 2021 

 
Mr. Timothy McInerney, Interim Director- Building Commissioner 
Mr. David Horne, Assistant Building Commissioner 
Captain Thomas Bull, Fire Prevention & Investigations (via Building Dept.) 
Inspectional Services 
Department of Building & Zoning 
25 Meade Street 
Worcester, MA 01610 
 
RE:    Doherty Memorial High School 

Design Development Phase 
 
Dear Timothy, Dave, & Tom: 
 
Thank you for earlier meeting to review the Drawings for the Doherty Memorial High School.   
 
Enclosed are two sets of the Design Development Drawings, Code review and two sets of the Phase 1 Site 
Enabling drawings for your review and review with your departments.  Also, two thumb drives of the above 
referenced drawings and Design Development Specifications are attached.  Please review and advise on any 
comments. We would like to set up a review meeting with you, ourselves, Consultants, and the Construction 
Manager in mid-April to present the scope and address your comments. 
 
The following is a general update on the schedule:   
 

1. Notice of Intent was filed with the Conservation Commission on 1/20/21. An informal review was 

held on 12/28/20 where the Site Enabling Package and overall project were reviewed, and hearings 

took place on 2/8/21 and 3/1/21.  The Site Enabling Bid Package #1 scope was closed at the 3/21 

hearing.   

2. The project overview and building plans were presented to the Disability Commission on 7/21/20. 

3. LPA|A & Consultants met with the IRT on 6/18/20 and with the WDPW on 2/3/21 to review the site 

plans.  

4. The project team met with the Building Department and Fire Prevention Services on 9/22/20 and 

10/20/20 to review the floor plans, site plan, phasing and enabling plans. 

cbazelmans
Stamp



 

-2- 

 

5. The building is not listed on the MACRIS list; therefore, the City did not need to file a demolition 

delay waiver with the Worcester Historical Commission, though the commission was included in the 

Massachusetts Historic Commissions project review and ruling.  

6. It was reported that the City Water department has engaged their infrastructure consultant, Tata & 

Howard, to design, provide documents and bid to extend the high service water line up Highland 

Street to the site, in conjunction with the project’s schedule. 

7. The Site Enabling Bid Package #1 will be issued concurrently with the 100% Design Development 

documents on 3/25/21, with work to begin in May of 2021 for Phase 1 of Construction.  The site 

Enabling Scope includes site access roads (including support of excavation), fences separating the 

existing school from the construction site and temporary parking, lighting, and site circulation.  Also 

included under this phase will be erosion controls, coordination with existing water service, new 

hydrants, and demolition of miscellaneous existing site features.  Then in Phase 2, starting in 

August 2021, the main building construction will begin until occupancy in the summer of 2024. The 

existing building will then be abated and demolished over the summer of 2024, and remaining site 

work will continue until spring of 2025. 

Please feel free to contact me to discuss or if you have questions. 
 
Sincerely, 
 
 
Robert Para Jr., AIA 
Project Architect 
RP/aw 
 
Encl: 2 Sets Design Development Drawings  
 2 Sets Site Enabling Bid Package #1 Drawings 
 2 Copies of the Code Report  

2 thumb drives containing pdfs of Drawing packages listed above & Design Development Specifications  
 
cc:   K. Russell Adams, COW 
        Jim Bedard, School Dept. Facilities Director 

Eugene Caruso, AECOM-Tishman 
MSBA  
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22 March 2021 

 
Mark Elbag Jr. 
Director of Engineering 
City of Worcester 
Department of Public Works 
20 East Worcester Street 
Worcester, MA 01604 
 
RE:    Doherty Memorial High School 

Design Development Phase 
 
Dear Mark: 
 
Thank you for earlier meeting to review the Drawings for the Doherty Memorial High School.   
 
Enclosed is one set of the Site Enabling Package #1 and the Site Design Drawings from the Design 
Development set.  Also, a thumb drive of the above referenced drawings is attached. Please review and advise 
on any comments. We would like to set up a review meeting with you, ourselves, Site Consultants, and the 
Construction Manager in mid-April to present the scope, and address your comments. 
 
The following is a general update on the schedule:   
 

1. Notice of Intent was filed with the Conservation Commission on 1/20/21. An informal review was 

held on 12/28/20 where the Site Enabling Package and overall project were reviewed, and hearings 

took place on 2/8/21 and 3/1/21.  The Site Enabling Bid Package #1 scope was closed at the 3/21 

hearing.   

2. The project overview and building plans were presented to the Disability Commission on 7/21/20. 

3. LPA|A & Consultants met with the IRT on 6/18/20 and with the DPW on 2/3/21 to review the site 

plans.  

4. The project team met with the Building Department and Fire Prevention Services on 9/22/20 and 

10/20/20 to review the floor plans and site plan.  
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5. It was reported that the City Water department has engaged their infrastructure consultant, Tata & 

Howard to design provide documents and bid to extend the high service water line up Highland 

Street to the site, in conjunction with the projects schedule. 

6. The Site Enabling Bid Package #1 will be issued concurrently with the 100% Design Development 

documents on 3/25/21, with work to begin in June of 2021 for Phase 1 of Construction.  The site 

Enabling Scope includes site access roads (including support of excavation), fences separating the 

existing school from the construction site and temporary parking, lighting, and site circulation.  Also 

included under this phase will be erosion controls, coordination with existing water service, new 

hydrants, and demolition of miscellaneous existing site features.  Then in Phase 2, starting in 

August 2021, the main building construction will begin until occupancy in the summer of 2024. The 

existing building will then be abated and demolished over the summer of 2024, and remaining site 

work will continue until spring of 2025. 

 
Please feel free to contact me to discuss or if you have questions. 
 
Sincerely, 
 
 
Robert Para Jr., AIA 
Project Architect 
 
RP/aw 
 
Encl: 1 Set Site Enabling Bid Package #1 Drawings 
 1 Set Site Drawings from Design Development set  

1 thumb drive containing pdfs of the Drawings listed above  
 
cc:   K. Russell Adams, COW 
        Jim Bedard, School Dept. Facilities Director 

Eugene Caruso, AECOM-Tishman 
MSBA 
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Meeting Minutes | Building Department 09.22.2020 

 

  
Doherty Memorial High School | 1 

 

Attendees: 
 

▪ David Horne | Deputy Building Commissioner 

▪ Katie Crockett | LPA|A 

▪ Rick Lamoureux | LPA|A 

▪ Rob Para, Jr.  | LPA|A 

▪ Chris Lee | LPA|A 

▪ Christina Bazelmans | LPA|A 

 

Item: Description: Responsibility: 
 

09.22.20.01 LPA|A gave an overview of the design and floor plans, reviewing 

the lobby design and egress calculations.  

• Supplemental stairs in the lobby or supplemental stairs 

are not included as egress routes in the egress 

calculations. (Lobby corridors are) 

• LPA|A gave an overview of the building’s security design 

and approach to lockdown.  

Info. 

   

09.22.20.02 Construction 

• Type 2A Construction 

• 1 hour fire rated structure, concrete floor slabs will meet 

required rating 

• Building is classified as high rise 

• (3) Egress stairs will require pressurization 

• Auditorium stage height will be less than 50’ to deck; no 

fire curtain will be required, but will have vents and full fly 

loft.  

Info. 

   

09.22.20.03 PV Array 

• Rooftop PV will require walkways and 12’-15’ setbacks 

from edge of roof 

• PV above parking lot was considered but determined not 

cost effective due to shading and susceptibility to damage 

LPA|A 

   

09.22.20.04 Generators 

• Two generators will be required, will be dual fuel (diesel 

and natural gas) 

• School will be a non-designated emergency shelter 

similar to South High, will be designated a warming 

shelter 

Info. 
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Meeting Minutes | Building Department 09.22.2020 

 

  
Doherty Memorial High School | 2 

 

Item: Description: Responsibility: 

09.22.20.05 Parking Garage 

• Fully ventilated and minimally heated to avoid freezing 

pipes 

Info. 

   

09.22.20.06 Fire Suppression 

• A fire pump is currently included in the design, but the FP 

engineer and LPA|A are reviewing alternatives, including a 

connection to the high pressure water line in Park Ave. 

Info. 

   

09.22.20.07 Lobby Design 

• LPA|A outlined the design of the Main Lobby, and 

reviewed the draft alternative design submitted on 

9.2.2020. 

• Discussed the initial and long-term maintenance costa of 

accordion fire rated doors.  

•  David Horne (DH) noted that the functionality of these 

doors to allow egress must be reviewed 

• DH noted the Fire Control Room must be able to override 

and control the functions of the accordion fire doors. 

• DH will forward this letter to Capt. Bull of Fire Prevention 

services for review.  

LPA|A 

   

   

Attachments: Draft letter for Alternative Lobby Design 9.2.2020  

Minutes by: Christina Bazelmans, LPA|A  

Distribute to: Attendees, Steering Committee, Consultants  

File location:  1904/Minutes/Owner/1904-MO-Bldg & Fire Dept-09.22.20 
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Meeting Minutes | Security 10.14.2020 
 

  
Doherty Memorial High School | 1 

 

Attendees: 
 

 Maureen Binienda | Superintendent | Worcester Public Schools 
 Jim Bedard | Facilities Director | Worcester Public Schools 
 Rob Pezzella | Security Liaison | Worcester Public Schools 
 Sally Maloney | Principal | Doherty Memorial High School 
 John Staley | Assistant Principal | Doherty Memorial High School 
 Eugene Caruso | OPM | AECOM Tishman 
 Azim Rawji | ART Engineering 
 Katie Crockett | LPA|A 
 Rob Para Jr. | LPA|A 
 Rick Lamoureux | LPA|A 
 Chris Lee | LPA|A 
 Christina Bazelmans | LPA|A 

 

Item: Description: Responsibility: 
 

10.14.20.01 Access Control 
• District IT services is moving towards using cards swipes 

in lieu of fobs. 
• Exterior doors will be locked from the exterior but free for 

egress.  
o Reviewed card reader and video entrance system 

locations (see attached Security/egress plans)-
School to review and confirm/ update 

• All IT network closets are to have card readers.  
• All doors, (except passage doors) will have cylinders and 

key functions, keyed to the school standards (keying to be 
reviewed at a later date, assume will be similar to previous 
schools) 

 
ART/LPA|A 

   
10.14.20.02 

Lock Down 
• LPA|A developed earlier schools proposed lockdown 

protocol, as follows. 
• Refer to the attached plans for door hardware function for 

security/egress. 
• In case of security lock down, draft plans show division 

into 3 security zones. 
• Cafeteria overhead door at the lower lobby should close to 

secure the cafeteria from the lobby.  

 
 
 

LPA|A 
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Meeting Minutes | Security 10.14.2020 
 

  
Doherty Memorial High School | 2 

 

Item: Description: Responsibility: 
• Typical Pod Corridor entrance doors will be on hold-opens 

but are set as locked or free (dogged down) by custodial 
or school staff. Wall-magnet hold-opens are preferred 
over overhead hold-opens.  Refer to hardware type “C” 
on the attached updated security diagrams. 

• At 2nd floor corridor (at gym area) pod doors to be set to 
electronically lock under security function, or after school 
hours. Refer to hardware type “C*” on the attached 
updated security diagrams. 

o LPA|A was directed that the Pod separation doors 
are not required on the 3rd 4th and 5th floors, as 
access by the public to these areas is unlikely, 
and site lines for student supervision would be 
improved without these doors.   

• Reviewed the keying planned for South High: Each 
teacher has a classroom key and a separate security key 
to lock down the classroom from the inside. 

o Interconnecting classroom doors hardware are a 
passage set (no locking function, always free) 

• POST NOTE: LPA|A Re-reviewed stair door locking, and 
High-rise code requirements. Interior stair doors may be 
set to electronically lock, as long as ALL can be 
simultaneously be released from the fire command center 
(or fire alarm or as programmed). LPA|A proposes to use 
this function at stairs accessible from the public corridors. 
– Refer to hardware type “L” on the attached updated 
security diagrams. 

• Other Pod stairway doors are free to open from stairway 
side  

 
 
 

ART 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Info. 

   
10.14.20.03 Egress 

• Refer to the attached plans for door hardware function for 
egress/security 

o In case of fire alarm, Accordion doors will close 
but will allow egress in the direction indicated on 
the plans.  

• Classroom communicating doors are passage only (no 
locks) for South High, however they are not required for 
egress in the Doherty configuration.  

• Fire alarm or Fire Control Room will be able to unlock all 
stair enclosure doors that would be locked due to access 
control.  

Info. 
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Item: Description: Responsibility: 
   
10.14.20.04 After-hours Use for Athletics/functions 

• After-hours separation of the community use spaces from 
the academic pods is desired, will be accomplished with 
accordion doors, and swing doors. 

• Pod Corridor entrance doors will be on hold-opens but set 
to be locked once released. As noted under 10.14.20.02 

• Cafeteria entrance from vestibule will be equipped with 
video entrance system for early access, and a gate will be 
provided at the top of the community stair 

Info. 

   
10.14.20.05 Surveillance 

• Turf Field and upper parking lot to Newton Hill should 
have camera coverage. 

• Camera locations, types to be reviewed in detail at later 
stages of the project 

ART 

   
10.14.20.06 The attached security diagrams have been edited based on the 

discussions at this meeting and will be reviewed and refined by 
the School and District. Additional door, hardware and security 
details will be embedded into the contract documents as the 
project progresses.  

Info. 

   
   
Attachments: UPDATED Security Plan Diagrams, Meeting Minutes from 8.13.20  
Minutes by: Christina Bazelmans, LPA|A  
Distribute to: Attendees, Steering Committee, Consultants, Tim Williams  
File location:  I:\PROJECTS\2019\1904-Doherty High School\MINUTES\Owner\2020.10.14 

Security\1904-MO-Security 10.13.20.docx  
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Attendees: 
 

 David Horne | Deputy Building Commissioner 
 David Carl | Building Inspector | City of Worcester  
 Joseph Sansoucy | Chief Building Inspector | City of Worcester 
 Capt. Thomas Bull | Fire Prevention & Investigations | Worcester Fire Dept. 
 Capt. Jason Ehrets | Chief Fire Prevention | Worcester Fire Dept. 
 Jaclyn Bouvier | Fire Protection Engineer | Worcester Fire Dept 
 Eugene Caruso | OPM | AECOM Tishman 
 Katie Crockett | LPA|A 
 Rick Lamoureux | LPA|A 
 Rob Para, Jr.  | LPA|A 
 Chris Lee | LPA|A 
 Christina Bazelmans | LPA|A 

 

Item: Description: Responsibility: 
 

10.20.20.01 LPA|A gave an overview of the design and floor plans, including a 
3-D tour of the building exterior and interior, highlighting the 
proposed locations of accordion fire doors.  

• Code plans and egress calculations will be updated for the 
Design Development phase 

• Supplemental stairs in the lobby or supplemental stairs 
are not included as egress routes in the egress 
calculations. (Lobby corridors are) 

• District IT Services Server Room on ground floor is 
planned to have a pre-action Ansul Sapphire clean agent 
fire suppression system, or similar system, to be reviewed 
with the IT department further 

Info. 

   
10.20.20.02 Fire Control Room located off the main lobby, the door requires 

signage, so it is easily visible from the main entrance. Required 
controls, panels, and items in the room are outlined in the Code 

Info. 

   
 LPA|A reviewed the attached Lobby Diagrams 

 The project is pursuing an alternative design to meet 780 
CMR 712.1.9, with the two story lobby shown in the 
attached plans.   

 Plans have been revised to isolate the supplemental stair 
from the circulation spine at every floor with an accordion 
fire door, alternative design approval is not required for 
this area.  

 
 

Info. 
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Item: Description: Responsibility: 
 Product video for WonDoor accordion fire doors are 

below: 
o https://www.wondoor.com/schoolsecurity 
o https://www.wondoor.com/egress 

 
 The WPS facilities Director has reviewed and approved the 

use of these accordion fire doors, and is aware of the 
annual maintenance package that will be required.  

 Cpt Bull noted that this approach addressed earlier 
concerns, and he could support the alternative design 
approach. He will further review the proposal when the 
exhibits are distributed. 

 
 

 
 
 

LPA|A  
 
 
 

Info. 

   
10.20.20.03 LPA|A reviewed the attached Draft Building Security Diagrams 

 Stairs with access from public corridors will have 
electronic locking systems, which would be unlocked by 
fire alarm or fire command center. 

 Accordion fire doors must allow fire fighter passage in 
both directions if the fire alarm is pulled. Post note: 
Security plans have been updated to show card 
readers/passage in both directions as applicable. 

 LPA|A is reviewing the security plans with the 
School/Facilities as the project develops and is adjusting 
based on their input, as well as the fire Department and 
other City officials  

LPA|A 

   
10.20.20.04 Classroom pod corridor doors will be on hold-opens. Egress side 

is always free to exit, entrance side is planned to have 
conventional dog down locks, that can be set open or locked  

 Card readers or electronic control of these doors may be 
required for FD access; LPA|A to review with 
School/District. 

LPA|A 

   
10.20.20.05 Fire Suppression System / Fire Pump  

 Flow test results at the high-pressure line on Park 
Ave was slightly less than the record pressure 

 Sensible Solutions (SS) is reviewing if connections 
to the Park Ave line could supplement the system in 
order to avoid a fire pump. 

 A variance on the standpipe pressure may be requested in 
order to avoid a fire pump. 

SS|LPA|A 

https://www.wondoor.com/schoolsecurity
cbazelmans
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Item: Description: Responsibility: 
o WFD will review and advise on their support if a 

BBRS hearing is required.  
o Noted that the BBRS board has a two month 

backlog due to COVID-19 delays.  
 SS/LPA will draft a memo outlining the available 

pressures at the various levels based on both the LS 
Highland Street water line, and extending down to 
the HS water service line at Park Ave. This memo will 
be provided under separate cover. 

   
10.20.20.06 LPA|A Reviewed site Enabling plans 

 FD access will be possible around the perimeter of the 
school will not be possible during excavation but will be 
provided after site enabling excavation is complete.  

 A vehicle gate through the construction barrier is desired 
for both Parks and FD access to the Newton Hill summit. 

Info. 

   
   
Attachments: Building Lobby Diagrams 10.20.20 

Building Security Diagrams 10.21.20 (updated based on meeting 
feedback) 

 

Minutes by: Christina Bazelmans, LPA|A  
Distribute to: Attendees, Steering Committee, Consultants  
File location:  1904/Minutes/Owner/1904-MO-Bldg & Fire Dept-10.20.20 
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6A.3 DESIGNER DELIVERABLES 
6A.3.1 General Requirements 

 
N. Facility & Maintenance 

Requirements 
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FACILITY MAINTENANCE REQUIREMENTS  
  
Throughout the Feasibility Study, Schematic Design and Design Development, the design team has 
continually been cognizant of the facility maintenance requirements for the new Doherty Memorial High 
School. The Worcester Public Schools Facilities Director, Jim Bedard has been an essential part of the 
project’s Steering Committee since the initial phases of the project.  The design team has also held 
several meetings with school and district custodial staff to review plans and requirements for building 
and grounds maintenance.  
 
Based on this feedback, the design team has implemented the following aspects into the Design 
Development floor plans and specifications 
 

1. Highly durable and cleanable materials are desired throughout the school, especially in high 
traffic areas. The finish schedule currently reflects terrazzo tile in the lobby and cafeteria, and 
durable linoleum flooring throughout most of the school. The corridors and high traffic areas will 
be protected by wall tile to 7’-0” above finish floor level. Locker rooms, toilet rooms and kitchen 
flooring will be a durable poured epoxy finish with integral cove base.  

2. The Custodian office requires a toilet room with a shower and four workstations.  
3. The receiving area requires an overhead door and a swing door equipped with a Video Entrance 

System and card reader.  The recycle/trash room and receiving area shall be located with direct 
access to the loading dock. The receiving area will be shared with the Kitchen/Food services for 
deliveries.  

4. The loading dock requires a ramp for dollies, space for a compactor, 15 yard recycling dumpster, 
and adequate clearance for two trucks to make deliveries.   

5. A centralized mechanical room is desired near the loading dock/receiving area. One larger 
elevator to transport mechanical and maintenance equipment is provided near the mechanical 
room.  

6. The “Shop” courtyard will require a 15 yard dumpster for construction debris, as well as protected 
electrical outlets and frost-free hose bibs. 

7. Outdoor Storage for grounds maintenance equipment is provided on the second floor, within the 
parking garage and at the outdoor toilet building near the athletic field. The storage area in the 
outdoor building will house the equipment required to maintain the synthetic turf field.  

8. At least two Janitors closets are provided on each floor, one of which is large enough to store and 
charge a large ride-on floor cleaner. The janitors’ closets will be equipped with chemical 
dispensers that are independent from the water supply. Janitor storage areas will be equipped 
with dedicated charging outlets for charging large pieces of maintenance equipment. 

cbazelmans
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9. Lighting shall be high efficiency LED lighting, with occupancy sensors and daylight sensors where 
required. Classrooms shall have dimming controls for the classroom lighting, as well as light 
filtering fabric roller shades. 

10. The district will provide hand santizier, soap, paper towel and toilet paper dispensers, mounted 
to blocking provided by the general contractor. The contract documents will include grab bars, 
napkin dispensers / disposals and mirrors. Free-standing trash receptacles are preferred in toilet 
rooms and corridors. 

11. Toilet rooms shall be equipped with manual push metered faucets and hard-wired automatic 
toilet flushers and electric hand driers.   

12. Walk-out roof access doors are desired and provided at each roof level, minimizing roof hatches 
and ladders where access via a door not possible.  

13. Wall mounted convenience lighting, power receptacles and frost-free hose bibs are desired on 
the roof, especially near HVAC equipment that will require maintenance.  

 
The building’s mechanical systems have been selected to be resilient types of systems requiring 
minimal maintenance and be centrally located at the lower main roof, which has direct access from 
the corridors. Custom large air handlers were selected for the majority of the systems, all of which 
have easily accessible filters and controls within the units, as opposed to smaller units spread out 
throughout the building. Due to the COVID-19 pandemic, the Worcester Public School District is 
installing Bi-Polar ionization systems in new and existing schools. The displacement chilled beam 
cabinets were chosen specifically for the classrooms due to their compatibility with the ionization 
system, centralized maintenance, acoustic properties and superior indoor air quality.  
Additionally, during the design development phase, the project team was tasked with reducing the 
fossil fuel usage of the building. After a series of studies and discussions with the District Facilities 
Director, the HVAC systems were redesigned to reduce fossil fuel usage using the following systems:  

• A centralized Air-Cooled Heat Recovery Chiller for hydronic heating and cooling, with gas 
boiler backup. 

• Air Source Heat Pump Roof Top Units with back-up hydronic heating 
• Selective use of Variable Refrigerant Flow (VRF) heat pump with dedicated outdoor air heat 

pumps in Administrative areas. 

cbazelmans
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The final DD HVAC design was able to reduce projected fossil fuel use by 85% while proving a 
comprehensive building system that can be readily maintained by the district over the school’s 50-
year lifespan. Refer to Section 6A.3.1F for the Full Fossil Fuel Study.  
 
A robust O&M training program will be built into the project specifications, which will include Building 
Management System Training/Commissioning, and Multi Vista 3D scans of the building prior to wall 
enclosure, and energy systems commissioning and training before and after occupancy.  
 
The project team will continue to include the School and District Facilities personnel as the project 
progresses through construction documents. This ongoing coordination will soon involve our FF&E 
consultant, who will confirm the list of maintenance and grounds equipment that will be included in 
the FF&E Budget.  For additional information on discussions during the DD phase, refer to the 
Facilities program minutes following this narrative.  
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Attendees: 
 

 Sally Maloney | Principal | Doherty Memorial High School 
 John Staley | Assistant Principal | Doherty Memorial High School 
 Jim Bedard | Facilities Director | Worcester Public Schools 
 Tessa Mailloux | Worcester Public Schools 
 Dan Ayala | Worcester Public Schools 
 Tom Barrett |  Worcester Public Schools 
 Eugene Caruso | OPM | Tishman AECOM 
 Rob Para Jr. | LPA|A 
 Rick Lamoureux Jr. | LPA|A 
 Chris Lee | LPA|A 
 Christina Bazelmans | LPA|A 

 
 

Item: Description: Responsibility: 
 

10.30.20.01 LPA|A reviewed the plan updates as of 50% Design 
Development, highlighting all the custodial, and MEP spaces on 
each floor. 

Info. 

10.30.20.02 CUSTODIAN STORAGE & CHARGING 
 Dedicated charging outlets and floor drains are required 

in each janitor closet.  
 Several charging stations and floor drain should be 

located in the Ground Floor store room E002 
 Jim Bedard (JB) will provide product information on the 

chemical distribution system. It is not connected to the 
water supply, no backflow preventers are required. 

 Level 2 requires an additional janitors closet, carved out 
of Adaptive PE storage room. 

 
 
 

ART 
 
 

WPS 

10.30.20.03 OWNER PROVIDED ITEMS 
 Soap, Paper Towel and Toilet paper dispensers will be 

owner supplied, contactor installed. 
 WPS will provide cut sheets of the current dispensers, 

although these may change if a new vendor is selected 
prior to construction 

WPS 

10.30.20.04 Toilet rooms 
 Metered faucets (manual push style) are desired 
 Automatic toilet flushers should be hard-wired 

SEC/ART 
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Item: Description: Responsibility: 
 Free-standing trash receptacles are desired (not 

recessed in wall) 
 Provide electric hand driers in all multi user toilet 

rooms, paper towel dispenser in single user toilet 
rooms.  

 Confirmed mirrors are desired in student toilet rooms. 

 
 

ART 
 
 

LPA|A 

10.30.20.05 Water fountains require filters for lead and copper SEC 
10.30.20.06 Hand sanitizing stations will be provided by FF&E and installed 

by owner.  
Info. 

10.30.20.07 LOADING DOCK  
10.30.20.08 SHOP COURTYARD 

 An outdoor hose connection and locked or secured 
electrical outlets are desired 

 ETA and CCL programs will share a “construction 
debris” open top dumpster 

o Assume 15 yards (13' long x 8' wide x 4' high) 

SEC/ART 
 
 

NE 

10.30.20.09 ROOF 
 Desire wall mounted convenience lighting on the roof, 

controlled by switches at roof access doors 
 Convenience outlets should be located near HVAC 

equipment 
 Frost-free hose bibs should also be located on roof. 

ART 

10.30.20.10 GENERATORS 
 Generators and transformers will be located at ground 

level near the loading dock, will be dual fuel.  
Info. 

10.30.20.11 OUTDOOR STORAGE  
 Outdoor equipment storage is located within the 

parking garage, as well as in the outdoor field building. 
 WPS to provide a list of desired equipment for outdoor 

and indoor maintenance (mowers, snow blowers, field 
groomer etc) 

 Another outdoor storage area linked the to entrance 
side of school may be beneficial. 

WPS 

   
Attachments: PE/Athletics Information Package  
Minutes by: Christina Bazelmans, LPA|A  
Distribute to: Attendees, Steering Committee, Consultants  
File location:  1904/Minutes/Owner/1904-MO-ETA-10.30.20 
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Attendees 
 Russ Adams | Assistant Commissioner DPW | City of Worcester  
 Maureen Bineinda | Superintendent | Worcester Public Schools 
 Sally Maloney | Principal | Doherty Memorial High School 
 Jim Bedard | Facilities Director | Worcester Public Schools 
 Tessa Mailloux | Worcester Public Schools 
 Dan Ayala | Worcester Public Schools 
 Tom Barrett |  Worcester Public Schools 

 Joseph Santos | Custodian | Doherty Memorial High School 
 Eugene Caruso | OPM | Tishman AECOM 
 Rob Para Jr. | LPA|A 
 Rick Lamoureux Jr. | LPA|A 
 Chris Lee | LPA|A 
 Christina Bazelmans | LPA|A 

 

Team Introductions 
 

Preferred Manufacturers 
 Telephone system and preferred vendor (currently Mitel/Harbor) 

 Server/network switches/Wi-Fi access points (currently  Dell/Aruba/Cisco Meraki) 
 PV monitoring (currently Power Dash) 
 Video Surveillance system VMS/cameras/licensing (currently Genetec/Axis/Siemens) 

 Handheld radio antenna (currently Motorola SL5700 UHF 50W Digital Repeater)  

Custodian Suggestions 3/18/20 

1.) Easy access to charging stations and floor drains for ride on floor machines. 
2.) Wax-free flooring, like (Nelson Place School). 
3.) Stainless steel partitions in the bathrooms. 
4.) Custodian closets with floor drains, to wash mops and mop buckets. 
5.) Drinking fountains, with refilling stations to filled water bottles for students. 
6.) A large storage space, for custodians’ supplies. 
7.) A garage for lawn mowers and snow blowers. 
8.) Hot wire soap dispensers 
9.) Automatic toilet flushers 
10.) Football Turf, instead of grass 

CBazelmans
Callout
dedicated charging outlets, walls are FRP

CBazelmans
Callout
filters for lead and copper

CBazelmans
Callout
automatic soap dispensers, metered faucets (push style-manual)

CBazelmans
Callout
hard wired-not battery
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11.) Non removable bleachers, that stay in place permanently. Always problems with the retractable 
ones.   
12.) Easy access to the compactor, trash dumpster and recyclable dumpster, all in one area.  

 

Confirm: 
 Soap, Paper Towel and Toilet Paper dispensers to be Owner Supplied Contractor Installed 
 Base contract will include feminine disposals, changing tables. 
 Mirrors in student toilet rooms 
 Free-standing Trash cans in toilet rooms (not recessed in wall) 
 Electric hand driers and/or paper towels in toilet rooms 
 Confirm chemical Distribution System is desired in jan. closets 
 Janitor closet locations 

 Loading Dock, dumpster and compactor 

Maintenance Equipment 
o Confirm Equipment for interior and exterior maintenance 
o Interior floor cleaning machines, other equipment 

o Outdoor field building 

 

I:\PROJECTS\2019\1904-Doherty High School\MINUTES\Owner\2020.10.30 Facilities\1904-Agenda-Facilities.docx  

CBazelmans
Callout
electric hand driers in larger toilet rooms-no paper towels

CBazelmans
Callout
JB to provide information-no backflow preventers, not tied into wate, owner supplied, vendor installed 

CBazelmans
Callout
yes

CBazelmans
Callout
yes

CBazelmans
Callout
hand sanitizing stations will be installed by owner or by FF&E
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4.1.2. SCHEMATIC DESIGN BINDER
A. INTERODUCTION
3. VISUAL AIDS
b. FLOOR PLANS

DESIGN DEVELOPMENT

Doherty Memorial High School
299 Highland Street, Worcester, MA 01602
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OUTDOOR TOILET AND STORAGE BUILDING DOOR SCHEDULE

Door Number
From Room:

Name
To Room:

Name

DOOR FRAME

Remarks Hardware
Door
Width

Door
Height

Door
Thickness Pair

Door Material
Door Type Door Finish Frame Type Frame Mat'l Frame Finish Frame Jamb Frame Head

2 WOMAN 3'-0" 7'-0" 1 3/4" Steel F Galv. Paint F1 Steel Galv. Paint J-A H-A 101

3 TLT. 3'-0" 7'-0" 1 3/4" Steel F Galv. Paint F1 Steel Galv. Paint J-A H-A 102

3A JANITOR MEN 3'-0" 7'-0" 1 3/4" Steel F Galv. Paint F1 Steel Galv. Paint J-B H-B 105

4 MEN 3'-0" 7'-0" 1 3/4" Steel F Galv. Paint F1 Steel Galv. Paint J-A H-A 101

5 CORRIDOR 3'-0" 7'-0" 1 3/4" Steel F Galv. Paint F1 Steel Galv. Paint J-A H-A 101

6 ELECTRIC CORRIDOR 3'-0" 7'-0" 1 3/4" Steel F

7 3'-0" 7'-0" 1 3/4" Steel F

8 3'-0" 7'-0" 1 3/4" Steel F

9 CORRIDOR 3'-0" 7'-0" 1 3/4" Steel F

21 STORAGE 3'-0" 7'-0" 1 3/4" P Steel F Galv. Paint F2 Steel Galv. Paint J-A H-A 104

22 WOMEN 3'-0" 7'-0" 1 3/4" Steel F Galv. Paint F1 Steel Galv. Paint J-A H-A 101

23 JANITOR 3'-0" 7'-0" 1 3/4" Steel F Galv. Paint F1 Steel Galv. Paint J-A H-A 103

24 TLT. 3'-0" 7'-0" 1 3/4" Steel F Galv. Paint F1 Steel Galv. Paint J-A H-A 102

25 MEN 3'-0" 7'-0" 1 3/4" Steel F Galv. Paint F1 Steel Galv. Paint J-A H-A 101

26 STORAGE 3'-0" 7'-0" 1 3/4" Steel F

27 CORR. 3'-0" 7'-0" 1 3/4" Steel F

28 CORR. 3'-0" 7'-0" 1 3/4" Steel F

29 WOMEN WOMEN 1"

OHD1 STORAGE 106

ROOM FINISH SCHEDULE
Room # Room Name Floor Finish Base Finish Wall Finish Ceiling Finish Comments (See Keynote Legend for comments)

1 STORAGE CONCRETE SEALED EXPOSED STRUCTURE; PAINTED

2
WOMAN EPOXY TYPE 2 4" EPOXY TYPE

2
EPOXY PAINT IMPACT-RESISTANT GWB;PAINTED

3
TLT. EPOXY TYPE 2 4" EPOXY TYPE

2
EPOXY PAINT IMPACT-RESISTANT GWB;PAINTED

3A
JANITOR EPOXY TYPE 2 4" EPOXY TYPE

2
EPOXY PAINT EXPOSED STRUCTURE; PAINTED

4
MEN EPOXY TYPE 2 4" EPOXY TYPE

2
EPOXY PAINT IMPACT-RESISTANT GWB;PAINTED

5 CORRIDOR CONCRETE SEALED EXPOSED STRUCTURE; PAINTED

6 ELECTRIC CONCRETE SEALED EXPOSED STRUCTURE; PAINTED

21 STORAGE CONCRETE SEALED EXPOSED STRUCTURE; PAINTED

22
WOMEN EPOXY TYPE 2 4" EPOXY TYPE

2
EPOXY PAINT IMPACT-RESISTANT GWB;PAINTED

22
JANITOR EPOXY TYPE 2 4" EPOXY TYPE

2
EPOXY PAINT EXPOSED STRUCTURE; PAINTED

23
TLT. EPOXY TYPE 2 4" EPOXY TYPE

2
EPOXY PAINT IMPACT-RESISTANT GWB;PAINTED

23
JANITOR EPOXY TYPE 2 4" EPOXY TYPE

2
EPOXY PAINT EXPOSED STRUCTURE; PAINTED

24
TLT. EPOXY TYPE 2 4" EPOXY TYPE

2
EPOXY PAINT IMPACT-RESISTANT GWB;PAINTED

25
MEN EPOXY TYPE 2 4" EPOXY TYPE

2
EPOXY PAINT IMPACT-RESISTANT GWB;PAINTED

26 STORAGE CONCRETE SEALED EXPOSED STRUCTURE; PAINTED

27 CORR. CONCRETE SEALED EXPOSED STRUCTURE; PAINTED

Scale: 1/8" = 1'-0"A3.18
7 East Elevation

Scale: 1 1/2" = 1'-0"A3.18
12 FRAME DETAILS

Scale: 1/4" = 1'-0"A3.18
13 FRAME TYPES
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2 Building Section

REVISIONS
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MSBA Module 6 | Design Development 6A.3.1 GENERAL REQUIREMENTS 
O. Quality Control Documents-Architectural 

 

  
Doherty Memorial High School 

 

This is to certify that Lamoureux Pagano Associates | Architects has conducted a program of quality 
control documentation with all sub-consultants to ensure that all systems are coordinated within the 
allotted space restraints. 
 
Moving forward into Contract Documents, all major consultants (Site, Structural, Food Services, Fire 
Protection, Plumbing, HVAC, Electrical and A/V) will provide electronic 3D Building Information Models 
(BIM) of their respective disciplines.  These will be generally coordinated with the Architectural REVIT 
model during design and fine-tuned in a clash detection process overseen by the CM’s BIM Coordinator 
during construction to ensure that all systems work with one another. Additionally, the design team is 
utilizing Bluebeam Revu to communicate drawing redlines with consultants using real-time sessions. As 
the drawings are kept up-to-date throughout the design phase, this approach minimizes communication 
delays and increases the efficiency of coordination between disciplines.    
 
The Ground floor to Main floor floor-to-floor dimension is 18’-0”. This additional ceiling height is due to 
the extra ceiling height desired the Construction Craft Laborer and Engineering & Technology Shops, as 
well as for coordination with the existing topography and proposed grade access.  
 
At the academic pods in the A, B, C and upper D wings, the floor-to-floor dimensions have been 
established at 15’-0” and the upper floor-to-roof dimension is 15’-8’”. Window heads are typically set 
at 9’-10” above finished floor (AFF) and classroom ceilings at 10’-0” AFF.  The 4’-6” or 5’-0” interstitial 
space is sufficient to accommodate all required Mechanical/Electrical/Plumbing (MEP) and structural 
systems.  MEP mains are typically run in corridors where structural members are shallower.  MEP 
crossings have been minimized and coordinated to provide adequate ceiling space.   MEP floor 
penetrations and chases have been coordinated with structural members and architectural partitions to 
be as discrete as possible.  
 
The “core and community use” spaces in the E and D wings include the Lobby, Auditorium, Music 
Classrooms, Black Box Theater, Gymnasium, Weight Room, Wellness Center, Adaptive PE, Cafeteria, 
Administration, Guidance and Media Center.   On the Main Floor, the floor-to-floor dimension typically 
aligns with the academic wing at 15’-0”, but special two-story spaces, such as the Lobby, Auditorium, 
Cafeteria, Black Box Theater and Music Rooms have varied floor-to-roof dimensions (refer to the 
building sections for more details). Exposed ductwork is integrated with architectural design elements at 
the Physical Education spaces; it is located above the bottom of structural steel so as to avoid conflicts 
with equipment (i.e., basketball backstops) and lighting.  
 
On the second floor, the majority of spaces have the typical floor-to-roof dimension of 15’-0” with the 
exception of the Gymnasium, Wellness Room, Weight Room, Adaptive PE, and Media Center, have varied 
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MSBA Module 6 | Design Development 6A.3.1 GENERAL REQUIREMENTS 
O. Quality Control Documents-Architectural 

 

  
Doherty Memorial High School 

 

floor-to-roof dimensions (refer to the building sections for more details).   Mechanical roof top units are 
located to be screened from view from grade level.  Required 25’ radius zones for air intakes are indicated 
on HVAC drawings and have been coordinated with Plumbing vent locations. 
 
The Fire Protection service room has been located on the Main floor, separate from the Main Mechanical 
room. The Mechanical room layout has been coordinated with the Plumbing water main service entrances 
and associated equipment, and the Boilers, pumps, tanks, and all other mechanical equipment to ensure 
that all required clearances are met. Shafts for duct work from the rooftop units to the lower levels of the 
Academic wing have been coordinated and adequately sized. Duct and pipe routing from the mechanical 
room on the ground floor, through the Lobby (above the ceiling) to the academic wings has been 
coordinated. Shafts for chilled beam cabinet ductwork and piping have been located and sized at all 
spaces where required. The locations of electrical rooms, emergency electrical rooms, and Tele-
communications rooms have been coordinated with the size of the required equipment and the electrical 
and data distribution requirements.  
 
Coordination of drawings and specifications is ongoing and has been brought to a level to satisfy the 
Design Development requirements. The specification table of contents has been updated to include all 
sections relevant in the project. The scope of work of each section and applicable product data has been 
incorporated into the manual.   
 
All filed sub-bid categories have been identified. The scope of work of the sections is included in the 
specifications. The coordination of the trades into the drawing details is ongoing and will be fully 
incorporated during the 60% CD phase.  Specification section annotation will be included in appropriate 
details.   
 
The project phasing will allow for the existing school to remain in operation throughout construction, to 
accomplish this  
Four major project phases are planned, and are fully outlined under Specifications section 01 12 00 
project phasing, included in the contract drawings and shown on the project schedule:  

 
• Phase 1 work is the Site Enabling work, which includes excavations and added parking, access 

to roads around the existing school, and separation of the new school construction site from the 
existing site so the school can operate independently from the construction site.  

• Phase 2 work includes the construction of the new school building, and related site work at this 
area to allow occupancy of the school 

• Phase 3 work includes partial demolition of the existing school to allow for construction of the 
school access and parking lot.  
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Doherty Memorial High School 

 

• Phase 4 work includes the construction of the multipurpose athletic field, final site work and 
project completion  

 
To support the phasing and to work within the tight timeline of the project, the design team anticipates a 
total of four bid packages. A site enabling package, Site Enabling Bid Package #1, has been prepared to 
include site access roads (including support of excavation), fences separating the existing school from 
the construction site and temporary parking, lighting, and site circulation.  Also included under this phase 
will be erosion controls, coordination with existing water service, new hydrants, and demolition of 
miscellaneous existing site features. This will allow for major site work to be completed in the summer 
months and will limit disruption when school is in session. The second bid package will be the Sitework 
Early Bid Package #2 to be issued concurrently with the 60% CD submission; the third bid package will 
be the Structural Early Bid Package #3 to be issued concurrently with the 90% CD submission.  The final 
bid package will be the Trade Contractor Bid Package #4 issued with the 100% CD documents.  
 
Consulting engineers of record have coordinated with local utility providers and City departments relative 
to building services.   
For the Fire protection service, as part of the SD phase, additional hydrant flow tests were conducted, 
and the Fire Protection Engineer generated a report outlining the options to meet code requirements for 
the standpipe system. In all options, a variance would be required to eliminate the fire pump, which was 
not desired by the Fire Department and the District due to long-term maintenance issues. The Authorities 
having jurisdiction ruled that if a new connection were made to the high service water line in Park Avenue, 
a variance would be considered to allow a manual standpipe system in lieu of a fire pump.  The design 
team initiated further discussions with City DPW and Water Department, and the City has since 
committed to provide a new water line connection to the Park Avenue High Service water main to supply 
adequate pressure and flow to the new school to avoid the requirement for a fire pump. With this 
commitment, the building department granted a Variance. For more information, refer to the Fire 
Protection Basis of Design in Section 6A3.1.b and Fire Pump variance request in section 6.A.3.3.F.  
 
An alternative design request was also pursued for the design of the main entrance lobby. Refer to section 
6A3.3G for the details of the alterative design and subsequent approval from the City of Worcester 
Building Commissioner.  
 
Discussions with National Grid, the electric supplier is ongoing. An application for new electrical service 
was made in March 2020, and meetings have been held to assess the best service requirements, 
including the PV system interconnection. The Electrical engineer is documenting proposed electrical 
loads and their coordination with National Grid, and coordination is underway with Eversource Energy 
regarding the proposed gas loads, both during and post construction. 
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Additional discussions with the other utility companies, Verizon (telephone provider) ComCast (Cable 
provider) the Worcester DPW, water, sewer, drainage, and traffic Departments have all been contacted, 
and discussions are included in the Basis of Design narratives found in section 6A3.1.B. 
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MEMORANDUM 
 
 
TO: Robert Para, AIA  

Lamoureux Pagano Associates | Architects 
 

FROM: Matthew T. Brassard, PE, ENV SP 

DATE: March 25, 2021 

RE: Doherty High School  - Nitsch Project #13325 
Design Development 
Basis of Design Report 

 

 
QUALITY CONTROL NARRATIVE 
CIVIL ENGINEERING  
 
Overall Site Development 
During the Design Development phase, coordination was conducted between the Civil Engineer, Landscape 
Architect, and Architect related to the overall layout and grading of the major site elements, including the new 
building, roadways, parking lots, and athletic field. Constant communication via email and in-person and virtual 
coordination meetings were conducted with the Landscape Architect and Architect to review various design 
aspects of the project.  
 
The Construction Manager for the project has begun to provide input on the project phasing approach which is 
being used by the design team to increase project efficiencies and maintain the overall project schedule. 
 
Site Utilities 
Building utility services have been coordinated with the Plumbing and Electrical Engineers to ensure exit 
locations and elevations are coordinated between the building and site.  Since the Schematic Design Phase the 
roof drain and sanitary sewer foundation penetrations have been modified based on review by and input from  
the Plumbing Engineer. Underslab and perimeter foundation drainage has been coordinated with the Plumbing 
Engineer and Structural Engineer via the Architect. Exterior drain inlet locations, including retaining wall drains, 
have been coordinated with the Landscape Architect. 
 
General Site Improvements 
The Worcester Conservation Commission and the Worcester Department of Public Works (DPW) are the 
authorities having jurisdiction over the construction of the project. The design of the Phase 1 (Site Enabling 
Phase) site improvements have been reviewed and approved by the Worcester Conservation Commission and 
have been reviewed and commented on by DPW personnel (no formal DPW permit process or approval is 
required for the project). 
 
The completed Design Development documents for the additional project phases (Early Site Package) will be 
reviewed with the DPW in advance of submittal to the Conservation Commission. The results of the 
Conservation Commission approval will be incorporated into the Construction Documents prepared for the 
project. 
 
 
Q:\13325 Doherty HS\Civil\Project Data\Memoranda\13325-Quality Control - Civil - DD.docx 
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DESIGN DEVELOPMENT 

Quality Control Narrative for Doherty Memorial High School 

February 18, 2021 
 
Studio 2112 Landscape Architecture, Inc. 

840 Summer St., #102 

Boston, Massachusetts 02127 

 

SITE LANDSCAPE DEVELOPMENT 
 

 
During the Design Development phase, extensive coordination was conducted amongst the Landscape 
Architect, Civil Engineer and Architect related to the overall layout and grading of the major site elements, 
including the new building, roadways, parking lots, walkways, plazas, courtyard, athletic field and 
bleachers. Coordination was conducted with the Electrical Engineer related to site lighting locations. In 
addition to consistent correspondence via phone and email, multiple virtual coordination meetings were 
held with the Civil Engineer and Architect to review different design aspects of the project and progress 
those designs to a Design Development stage. Additional coordination was conducted with the Irrigation 
Designer to provide design for irrigated planting areas. 
 
 
PLANTING 
 
 
Planting will be developed using the MassNRC’s ALB Reforestation List and Do Not Plant Lists provided 
by the State web sources so as not to propose any plant material that is a known host for the Asian 
Longhorn Beetle. In addition, planting will meet a rigorous metric for biodiversity, with the plant schedule 
to contain no more than 10% of each species, 20% of each family, and 30% of each genus. 
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March 25, 2021 
 
 
 
Mr. Rob Para 
Lamoureux Pagano and Associates, Architects 
108 Grove Street  
Worcester, MA 01608 
 
 
 
Re: Design Development Space Review 

Doherty High School 
Worcester, MA 

 
 
 
 
Dear Mr. Para, 
 
We have reviewed the Structural framing plans to verify that the structural system fits in the 
allocated architectural space.  The Gymnasium roof framing provides 20’-0” clear below the 
roof framing.  The corridor framing was sized to run ductwork and piping.  
 
Please call this office if you wish to discuss these items or any other aspect of the project. 
 
 
 
 
Bolton & DiMartino, Inc. 
 
 
Christopher Tutlis, P.E. 
President 
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              SENSIBLE SOLUTIONS                                                                  Engineering to Help You Grow 
              64 Knightly Rd  Hadley,  Ma. / PO Box 905 Brattleboro, VT 05302                                                                                                                      Cell Phone      (413)427-7290  

                                                                                                                                                                                                                     E-mail: lkbarak@crocker.com 

                                                                                             

 

To:   Rob Para 

Christina Bazelmans 

Rick Lamoureux 

Christopher Lee 

  

From: Lily Kara Barak 

 

Date: 3-25-21 

 

RE: Doherty HS DD Quality Assurance and Fire Pump Certification 

 

1. FP design coordination and quality assurance 

 

a. The FP DD design has been coordinated with the architectural RCPs.  We are in an on-

going process of checking coordination with the DD structural, electrical, and HVAC 

designs.  

 

b. We are aware that many ceiling designs are not yet finalized and may change.  We will re-

coordinate the FP design as the architectural designs evolve. 

 

2. Fire pumps: 

 

An automatic-wet standpipe system is required for high-rise buildings.  This means that either.the city 

water pressure must support 1000 gpm flow with 100 psi residual pressure at the hydraulically furthest 

roof hydrant, or, a fire pump is required.  The schematic phase flow test showed that the low pressure 

Highland St city main could not support an automatic wet-standpipe system.  Thus, a fire pump was 

included in the schematic design to support the standpipe system. 

 

Design Development (DD) calculations, however, showed that a manual wet standpipe system could 

be supported by the Worcester Fire Department’s (WFD’s) pumpers.  A manual wet standpipe system 

must provide the same flow and pressure as an automatic wet standpipe, but the pressure can be 

provided by WFD’s pumpers.  Per WFD, all of WFD’s pumpers can provide 1500 gpm with 150 psi 

at the fire department connection (FDC).  Standpipe system piping has been sized to meet the code 

required pressures and flows with the available WFD pumpers.   

 

Also during the DD phase, a flow test was performed on the nearby Park Ave high-pressure city 

main.   Results were 134 psi static, and 130 psi residual with 2,726 gpm flowing – much better than 

the schematic design Highland St flow test.   WFD prefers and requested the Park Ave service. 

 

As permitted by CMR 780, 104.10, the City Building Department is allowing the use of a manual wet 

standpipe system in the proposed building.  Furthermore, they are allowing the fire pump to be 

omitted if a high-pressure-Park Ave FP service is installed in lieu of the schematic-phase low-

pressure Highland St service.   
 

The City has agreed to design, install, and pay for the new Park Ave FP service separately from the 

school’s design and construction budget.  Thus, this DD phase design no longer includes a fire pump.   
   

The FP contractor is required to provide a new flow test at the time of construction, to confirm the actual 

flow and pressure provided to the new school. 
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SEAMAN ENGINEERING CORPORATION 
P: 508-865-1400 
F: 508-865-1401 

22 West St. Unit C, Millbury, MA 01527 
seamanengineers.com 

Date:  March 25, 2021 

To:  Rob Para, AIA 

Co:  Lamoureux-Pagano Assoc. Architects, Inc. (via email) 

From:  Christopher Robinson P.E.  

Re:  Doherty Memorial High School, Worcester, MA: Plumbing System Coordination 
Statement –Design Development Submission 

1. PLUMBING 

Mechanical Room C115 

The Main Floor Mechanical Room provides adequate space and clearance for the domestic 
hot water system. This domestic hot water system includes two (2) hot water boilers, two 
(2) hot water storage tanks, a digital mixing valve station serving the building with 
recirculation pumps, a mixing valve station serving the emergency fixtures in the entire 
building with recirculation pump, and a recirculation pump system for the entire domestic 
hot water plant. The main concern for the boilers is placement is flue and combustion air 
piping routing and overall lengths. There is a vertical mechanical chase from the mechanical 
room up to the roof over the fifth floor for the boiler flues. We have not determined the 
routing for the two (2) combustion air vents or the intake location. One suggesting was the 
roof over the loading dock as they may or may not fit within the boiler flue chase. We are 
still designed the room, but it appears that everything fits. We do not recommend reducing 
the size of the mechanical room as it may need to be larger for the HVAC systems. The 
heating plant will take up a lot of room for the boilers, pumps and accessories. 

Mechanical / Water Service Room D109 

The domestic water service entrance will be along the walls of the room as it includes dual 
backflow preventers (probably stacked) and a pressure reducing valve station. At South HS, 
the pressure reducing valves were installed high overhead (out of reach). This room also 
requires the installation of a booster pump system due to the building height (i.e. we need 
to boost the water pressure for the top floor and roof). Finally, this room should have the 
site irrigation system piping and drop to outside, which has not been coordinated yet. It 
does appear that everything will fit in this room, but it will be tight.  

pH Neutralization Room (Acid Neutral A017) 

The pH Neutralizing Room will have a lot of equipment contained within. The room has an 
123”L x 98”W x 102”Deep pit for the pH neutralizing tanks, mixing devices and pH sensing 
equipment. There will be an FRP grate covering the open portions of the pit. The support of 
the FRP grating still needs to be determined, but angles affixed to the sides of the concrete 
pit are likely with some support off of the tanks. There are two 15 gallon storage tanks on 
the floor, one for acid and one for alkali which are used to actively neutralize the effluent 
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Doherty Memorial High School, Worcester, MA  
Plumbing Systems Coordination Statement – DD Submission 
March 25, 2021   Page 2 

SEAMAN ENGINEERING CORPORATION

from the science labs and science prep rooms. These chemical tanks have a secondary 
containment system below them and metering pumps above which are piped to the tanks. 
The system also has a control panel which is mounted to the right of the door from room 
perspective. In addition, there will be a 2” reduced pressure backflow preventer for the CW 
and a 1-1/4” reduced pressure backflow preventer for the HW serving the science 9th and 
10th grade classrooms and prep rooms. Finally, a combination emergency shower and 
eyewash is required in the room due to the chemicals. A floor drain will be installed in the 
room as well. This room is very crowded but I appears that all of these will fit as currently 
drawn.  

End of Plumbing Coordination Statement – 100% DD Submission
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SEAMAN ENGINEERING CORPORATION 

P: 508-865-1400 

F: 508-865-1401 

22 West St. Unit C, Millbury, MA 01527 

seamanengineers.com 

  

Date:  March 9, 2021 

To:  Eric Moore., AIA 

Co:  Lamoureux-Pagano Assoc. Architects, Inc. (via email) 

From:  Kevin R. Seaman, P.E. LEED® AP 

Re:  Doherty High School, Worcester: HVAC System Coordination Statement –Design 

Development Submission 

 

 
The following certifies that the HVAC design has taken into account the various code required and 

manufacturer required service clearances and that the equipment reflected in the design has been 

configured to facilitate the proper service clearance.  Specific allowances include but are not limited to the 

following: 

    

Mechanical Room(s) 

 

The Mechanical Room as well as various mechanical closets, provide adequate space and clearance for the 

mechanical components contained with them including hot water heating boilers, heat exchangers, thermal 

buffer tanks, pumps and associated variable speed drives and control panels associated with such.  HVAC 

equipment lay-out within the space has been and continues to be coordinated with the other trades such as 

plumbing and electrical.  Further coordination is occurring based on impacts due to electrification of 

systems between schematic and DD phase.  Lay-out has also considered future replacement of the 

equipment.     

 

Roof Top Equipment  

 

The roof-top equipment has been located and configured to allow for safe and reasonable access to all 

serviceable components.  This includes keeping equipment at least 10 feet from the edges of the roof as 

well as maintaining a minimum of 25 feet from associated air intakes to any “dirty” exhaust or plumbing 

vents.  

 

Interior Equipment  

 

Interior equipment has been located and configured to allow for safe and reasonable access to all 

serviceable components.  All fresh air intakes have been kept a minimum of 25 feet from associated air 

intakes to any “dirty” exhaust or plumbing vents. 

 

 

End of HVAC Coordination Statement 
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38 Front Street FL 3, Worcester, MA 01608  Office: 508.797.0333  

 

March 25, 2021 

 

Mr. Robert Para Jr., AIA 

Lamoureux Pagano Associates 

108 Grove Street, Suite 300 

Worcester, MA 01605 

 

RE:  Room Space Memo 

 Doherty High School 

 299 Highland Street 

 Worcester, MA 01602 

 

Dear Mr. Para: 

 

ART Engineering Corporation (ART) has reviewed the spaces allocated for the electric rooms, emergency 

electrical rooms and telecommunications rooms.  The rooms are sized to meet our requirements.  

 

The City is looking at different options for the electrical service, the electrical rooms may need revisions 

once the decision is finalized. 

 

Cordially, 

 
Azim Rawji, P.E. 
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March 25, 2021 

Doherty Memorial High School, Worcester, MA  

Colburn Guyette Quality Control Statement: 

This letter shall serve as notice that Colburn & Guyette performed the necessary 
professional services, was involved with design, specifications and coordination of 
associated architectural, HVAC, plumbing and electrical with the foodservice facilities 
from the schematic design process through the design development process on a regular 
basis, and witnessed that the work proceeded in accordance with the industry standards 
and all applicable codes. The project, to the best of my understanding, meets all 
applicable provisions of the U.S. Food Code and local health laws. 

Sincerely, 

 
Peter McGillicuddy 

Senior Associate 

Colburn Guyette 
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Doherty Memorial High School 

 

Construction phasing is a critical aspect of this project, as the existing building must remain functional 
and occupied throughout the construction of the new school building, and disruption to the student 
population must be minimized.  Construction phasing is addressed throughout the Design Development 
submission; refer to the following documents for additional information: 

• Specification Section 01 12 00 Project Phasing Requirements  
• Site Phasing Drawings included in Volume I of IV of the Design Development drawings 

o C1.2 Site Phasing Plan 
• The Civil Basis of Design Narrative in Section 6A3.1.b Basis of Design Narratives 
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6A.3 DESIGNER DELIVERABLES 
6A3.2 Space Summary 

 
A. Space Summary Template 
B. Comparison of Current 

Design with Final Design 
Program 

C. Certification of Changes 
from DESE Approved SPED 
Spaces 
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6A.3 DESIGNER DELIVERABLES 
6A.3.2 Space Summary 

 
A. Space Summary Template  

 
1. Narrative of Changes & 

Designer Certification 
2. Signed Space Summary 

Template 
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MSBA Module 6 | Design Development 6A.3.2 SPACE SUMMARY 
A.1 Narrative of Changes & Designer Certification 

 

  
Doherty Memorial High School 

 

SPACE SUMMARY 

Two signed copies of the educational space summary, reflecting the current design, are included in this 
section. Changes to the space summary template since the Schematic Design submission are highlighted 
in red font. The summary of changes between the current space summary and the previously submitted 
SD space summary are as follows: 

GENERAL 

The proposed Total Building Gross Floor Area has been increased from 421,858 GSF to 424,600. It is 
important to note that although the overall Gross Floor Area increased, the footprint of the building 
remains the same as it was in the Schematic Design submission. This is due to the following overall 
factors: 

 Design modifications to exterior wall thickness to allow for the encasement of several large 
fireproofed columns have increased the GSF of the building slightly.  

 During further coordination of the architectural plans with the structural design, the Structural 
Engineer advised that additional horizontal diaphragm framing was required at the second level 
spaces surrounding the auditorium. The resultant floor framing allowed these spaces to be 
repurposed as an electrical room and storage rooms, and improved access into the guidance 
suite. As many of these areas were shown as “open to below” at the Schematic Design phase, 
these changes represent an increase in GSF of the building.  
 

 
 The Upper Lobby circulation was further developed by defining the connection from the Guidance 

Suite to the Media Center. The Media Center Café balcony has been slightly widened to 
accommodate the large number of students that will traverse through the lobby to access the 
Cafeteria, Gymnasium, Guidance Suite and Upper Auditorium. These modifications also created 
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Doherty Memorial High School 

 

a unifying second floor lobby space that better connects the north and south sides of the lobby 
for after-hours community use. These changes resulted in a minimal increase in GSF.    

       
 As the floor plans were developed further during the Design Development phase, MEP chases, 

additional janitors’ closets and Mechanical/Electrical/ rooms have been added throughout the 
building as required by the proposed building systems and code requirements. These changes 
are reflected in the non-programmed category of the space summary template.  

 As part of the Design Development phase the design team advanced the layout of the community 
stair and Media Center Café. The floor area was coordinated with the location of the structural 
columns required for the cantilevered area. Additionally, Design development program meetings 
with the school and district indicated that a projector within the Media Center Café would be 
beneficial as a teaching area as well as for professional development.  Lastly, the Media Center 
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MSBA Module 6 | Design Development 6A.3.2 SPACE SUMMARY 
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Doherty Memorial High School 

 

archive was relocated from the Ground floor to a larger space on the third floor for better access 
by the media specialist.    

 
As a result of these changes, 900 SF of program area was added to the Media Center category.  
 

MEDIA CENTER SD TO DD DELTA 
TOTAL CATEGORY AREA 10,870  NSF → 11,770  NSF +900 NSF 

 

GROSSING FACTOR 

The grossing factor remains at 1.50, which is unchanged from the SD submission.   
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MSBA Module 6 | Design Development 6A.3.2 SPACE SUMMARY 
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Doherty Memorial High School 

 

DESIGNER CERTIFICATION  

This is an acknowledgement and certification that the sum of all programmed floor areas plus all other 
floor areas equal the gross floor area of the Final Design Program. 

 
Rob Para Jr., AIA, Project Architect 
Lamoureux Pagano Associates Architects 
 

____________________________________ 
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Rev. April 2019

UPDATED

Date: 3/25/2021 Design Development Submittal

DOHERTY MEMORIAL HIGH 
SCHOOL

ROOM TYPE
ROOM
NFA1  # OF RMS area totals

ROOM
NFA1  # OF RMS area totals

ROOM
NFA1  # OF RMS area totals

ROOM
NFA1  # OF RMS area totals

ROOM
NFA1  # OF RMS area totals Comments

49,686  0  102,835  0  80,000  
Classroom - General 41 801 32,841 870 57 49,590 850 56 47,600 825 SF min - 950 SF max

Teacher Planning 5 295 1,475 405 12 4,860 100 56 5,600
Department/Book Storage (included in gross) 141.2 5 706 0 0 0

Common Rooms 1,000 10 10,000 500 4 2,000 3 x85% ut=20 Seats-1 per /day/student 

Science Classroom / Lab 10 997 9,970 1,460 15 21,900 1,440 15 21,600
Biotechnology Lab 1,690 1 1,690
AVID Classroom 0 0 0 870 1 870
Prep Room 2 378 756 265 6 1,590 200 15 3,000
Shared Prep 450 5 2,250
Central Chemical Storage Rm 2 369 738 210 1 210 200 1 200
Small group room (EL) 2 873 1,746 870 4 3,480
Language Lab 0 0 0 870 2 1,740
Large Group Seminar Room 0 0 0 2,000 1 2,000
Computer Science Classrooms 2 727 1,454 885 3 2,655

5,340  0  32,230  0  14,620  

(List classrooms of different sizes separately)
SPED Planning 0 0 0 380 1 380 825-950 SF equal to surrounding classrooms

Self-Contained SPED (Life Skills) 1 449 449 870 2 1,740 950 12 11,400
Therapeutic Planning 0 0 0 65 1 65 1/2 size Genl. Clrm.

Observation 0 0 0 90 1 90 1/2 size Genl. Clrm.

Adult Daily Living (ADL) 1 214 214 960 1 960
Learning Disability Center 0 870 2 1,740
SPED Adaptive PE (Sensory / Motor) 0 1 0 2,900 1 2,900
STEP Classroom 2 834 1,668 890 4 3,560
STEP Clinician 0 0 0 180 2 360
Self-Contained SPED Toilet 1 39 39 85 3 255 60 12 720
Resource Room (Learning Center) 6 441 2,646 870 8 6,960 500 5 2,500
Small Group Room (Speech) 0 555 1 555
OT/PT 1 324 324 825 1 825
Inclusion SPED 0 0 870 12 10,440
Vocational Learning Center 0 0 0 890 1 890

SPED Office (Team Chair & Dept. Head) 0 0 0 150 2 300
SPED Conference Room 0 0 0 210 1 210

5,832  0  12,650  0  8,350  
Art Classroom - 32 seats 3 798 2,394 1,240 3 3,720 1,200 3 3,600                        Assumed use - 25% Population - 5 times/week

Digital Arts Lab 0 0 0 1,215 1 1,215
Art Workroom w/ Storage & kiln 1 180 180 160 4 640 150 3 450
Band - 50 - 100 seats 1 1480 1,480 1,580 1 1,580 1,500 1 1,500 Assumed use - 25% Population - 5 times/week

Chorus - 50 - 100 seats 1 1009 1,009 1,580 1 1,580 1,500 1 1,500
 Piano Lab / Music Engineering Classroom 0 0 0 1060 1 1,060
General Music Classroom 870 1 870
Ensemble 0 0 0 160 2 320 200 1 200
Music Practice 4 49 196 85 6 510 75 8 600
Music Storage 3 191 573 365 2 730 500 1 500
Teacher Planning 0 0 0 425 1 425

PROPOSED

Existing Conditions Existing to Remain/Renovated

Proposed Space Summary - High Schools

CORE ACADEMIC SPACES

SPECIAL EDUCATION

ART & MUSIC

MSBA Guidelines
(refer to MSBA Educational Program & Space Standard Guidelines)New Total

High School Space Summary
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Rev. April 2019

UPDATED

Date: 3/25/2021 Design Development Submittal

DOHERTY MEMORIAL HIGH 
SCHOOL

ROOM TYPE
ROOM
NFA1  # OF RMS area totals

ROOM
NFA1  # OF RMS area totals

ROOM
NFA1  # OF RMS area totals

ROOM
NFA1  # OF RMS area totals

ROOM
NFA1  # OF RMS area totals Comments

PROPOSED

Existing Conditions Existing to Remain/Renovated

Proposed Space Summary - High Schools

MSBA Guidelines
(refer to MSBA Educational Program & Space Standard Guidelines)New Total

6,562  0  30,970  0  17,280  

Technology/Engineering Rooms 1,440 12 17,280                      
Assumed use - 100% Population - 5 times/week; 825 SF -
2,000 SF

Ch. 74 ETA Shop 2 926 1,852 2,475 3 7,425
Teacher Planning 0 0 0 400 1 400
Related Classroom / Computer Lab 4 872 3,488 930 4 3,720
Teacher office 2 158 316 0 0 0
ETA Storage 6 151 906 245 5 1,225
ETA Common Room 620 1 620

Ch. 74 Programming & Web Development Computer Labs 1,150 3 3,450
Related Classroom/Lab 870 1 870
Help Desk 170 1 170
Storage 205 1 205

0
Ch. 74 Marketing & Finance School Store (w/ Storage 
300SF) 350 1 350
Related Classroom 870 4 3,480
Storage 85 1 85

Ch. 74 Teacher Planning 595 1 595

Ch. 74 Construction Craft Laborer 4,920 1 4,920
Related Classroom 870 2 1,740
Teacher office 215 1 215
Lockers/Clean up 720 1 720
Curriculum Storage 190 1 190
Equipment Storage 590 1 590

19,674  0  36,750  0  25,552  Excess PE  Spaces Policy
Gymnasium 7,200 1 7,200 18,000 1 18,000 12,000 1 12,000                      
Alt. PE  (Wellness / Project Adv.) 1,486 1 1,486 3,210 1 3,210 3,000 1 3,000                        
Fitness Room 220 1 220 0
Fitness/ Exercise Room 269 1 269
Weight Room w/ Storage and training room 842 3 2,526 3190 1 3,190

Gym / Community Storeroom 114 9 1,026 400 1 400 300 1 300 5.6 sf/student total

Locker Rooms - Boys / Girls w/ Toilets (PE & Varsity) 2,174 2 4,348 7,910 1 7,910 9,352 1 9,352
Family Lockers/Toilets/Shower 250 1 250
Outdoor Equipment Storage 460 1 460
Phys. Ed. Storage 114 9 1,026 570 1 570 500 1 500
Phys. Ed. Storage 195 1 195
Athletic Director's Office 165 1 165 150 1 150
Health Instructor's Office w/ Shower & Toilet 364 2 728 330 2 660 250 1 250
Health Classroom (Heath Ed Teachers) 1 845 845 870 2 1,740

VOCATIONS & TECHNOLOGY

HEALTH & PHYSICAL EDUCATION

High School Space Summary

http://www.massschoolbuildings.org/sites/default/files/edit-contentfiles/About_Us/Board_Meetings/2016_Board/11_9_16/Space_Summary_Guideline_Revision_Recommendations_Memo_Final.pdf
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Rev. April 2019

UPDATED

Date: 3/25/2021 Design Development Submittal

DOHERTY MEMORIAL HIGH 
SCHOOL

ROOM TYPE
ROOM
NFA1  # OF RMS area totals

ROOM
NFA1  # OF RMS area totals

ROOM
NFA1  # OF RMS area totals

ROOM
NFA1  # OF RMS area totals

ROOM
NFA1  # OF RMS area totals Comments

PROPOSED

Existing Conditions Existing to Remain/Renovated

Proposed Space Summary - High Schools

MSBA Guidelines
(refer to MSBA Educational Program & Space Standard Guidelines)New Total

4,262  0  11,770  0  10,338  
Media Center / Reading Room / Maker Space / Video Editing 
Studio / Small Group Rooms / Collaboration / Seating / 
Archive 1 2975 3,332 10,900 1 10,900 10,338 1 10,338

Social Emotional Learning Center 310 3 930 870 1 870

6,668  0  17,910  0  10,400  Excess Auditorium Spaces Policy
Auditorium 1 4759 4,759 8,620 1 8,620 7,500 1 7,500                        2/3 Enrollment @ 10 SF/Seat - 750 seats MAX

Stage 1 1909 1,909 2,555 1 2,555 1,600 1 1,600                        
Theater Classroom / Performance 870 1 870
Black Box Theater 2,985 1 2,985
Auditorium / Set Storage 360 1 360 500 1 500                           
Make-up / Dressing Rooms / Green Room 355 2 710 300 2 600                           
Controls / Lighting / Sound / Loading Loft 170 3 510 200 1 200                           
Performing Arts Maker Space 1,300 1 1,300

7,919  0  15,670  0  13,156  
Cafeteria / Student Lounge 1 4285 4,285 8,200 1 8,200 8,350 1 8,350                         3 seatings - 15SF per seat

Chair / Table Storage 0 0 0 590 1 590 568 1 568                           
Scramble Serving Area 1 551 551 2,540 1 2,540 600 1 600                           
Kitchen 1 2586 2,586 3,555 1 3,555 2,970 1 2,970                        1600 SF for first 300 + 1 SF/student Add'l

Staff Lunch Room 1 497 497 585 1 585 668 1 668                           20 SF/Occupant

Satellite Grab & Go 0 0 0 200 1 200

574  0  3,035  0  1,410  
Medical Suite Toilet 1 30 30 60 4 240 60 1 60                             
Nurses' Office / Waiting Room 1 125 125 570 1 570 250 1 250                           
Interview Room 0 0 0 0 100 4 400                           
Examination Room / Resting 3 85 255 100 5 500 100 7 700
Resting Area (4 beds) 2 37 74 265 1 265
Med Room 90 1 90
Soiled/Jan. 0 0 0 130 1 130
Clean Work 0 0 0 80 1 80
Medical/wheelchair stor. 0 0 0 120 1 120
Clinic Office 2 45 90 140 4 560
Multipurpose 0 0 0 220 1 220
Food Pantry/Clothing Distribution 0 0 0 260 1 260

MEDICAL

AUDITORIUM / DRAMA

MEDIA CENTER

DINING & FOOD SERVICE

High School Space Summary

http://www.massschoolbuildings.org/sites/default/files/edit-contentfiles/About_Us/Board_Meetings/2016_Board/11_9_16/Space_Summary_Guideline_Revision_Recommendations_Memo_Final.pdf
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Rev. April 2019

UPDATED

Date: 3/25/2021 Design Development Submittal

DOHERTY MEMORIAL HIGH 
SCHOOL

ROOM TYPE
ROOM
NFA1  # OF RMS area totals

ROOM
NFA1  # OF RMS area totals

ROOM
NFA1  # OF RMS area totals

ROOM
NFA1  # OF RMS area totals

ROOM
NFA1  # OF RMS area totals Comments

PROPOSED

Existing Conditions Existing to Remain/Renovated

Proposed Space Summary - High Schools

MSBA Guidelines
(refer to MSBA Educational Program & Space Standard Guidelines)New Total

6,877  0  10,450  0  6,041  
General Office / Waiting Room / Toilet 1,115 1 1,115 820 1 820 835 1 835                           
Teachers' Mail and Time Room 0 0 0 125 1 125 100 1 100                           
Duplicating Room 0 0 0 200 1 200 200 1 200                           
Records Room (Vault) 121 1 121 155 1 155 200 1 200
Principal's Office w/ Conference Area 256 1 256 285 1 285 375 1 375
Principal's Secretary / Waiting  0 0 125 1 125
IO Clerk 255 1 255 0 0 0
Assistant Principal's Office - AP1 160 6 960 175 6 1,050 150 1 150
Assistant Principal's Office - AP2 0 150 2 300
AP Secretary 0 160 3 480
AP Conference Rm 0 250 3 750
Supervisory / Spare Office MCAS Coord 187 1 187 150 1 150 120 1 120
Conference Room 420 2 840 370 1 370 450 1 450
Small Conference/Hearing 0
Guidance Office 83 6 498 155 12 1,860 150 9 1,350
Guidance Waiting Room 550 1 550 370 1 370 100 1 100
Guidance Storeroom 0 95 1 95 100 1 100
College & Career Center 896 1 896 900 1 900 568 1 568
School Psychologist Office 120 1 120 150 1 150
Records Room 0 115 1 115 234 1 234
Admin/Guidance Records Storage 500 1 500
Guidance Conference Room 117 1 117 400 1 400
Adjustment Counselor Office 133 4 532 170 4 680
Teachers' Work Room 0 835 1 835
School Resource Officer 0 0 0 150 1 150
Security Office 0 0 0 95 1 95
Job Placement Office (Tech Ed) 0 0 120 1 120
Instructional Coach 430 1 430 155 2 310
Instructional Coach/MCAS Conference Rm 0 0 0 320 1 320

1,940  0  3,735  0  2,878  
Custodian's Office 1 280 280 375 1 375 150 1 150                           
Custodian's Workshop 0 0 0 195 1 195 250 1 250                           
Custodian's Storage 3 182 546 365 1 365 375 1 375                           
Recycling Room / Trash 1 128 128 400 1 400 400 1 400                           
Receiving and General Supply 1 433 433 585 1 585 568 1 568                           
Storeroom 0 820 1 820 935 1 935                           
Storeroom 200 1 200
Network / Telecom Room 0 370 1 370 200 1 200
Outdoor Equipment Storage 1 553 553 425 1 425

0  0  4,200  0  0  
Other (specify) 0
Technical Services / IT 4,200 1 4,200

ADMINISTRATION & GUIDANCE

CUSTODIAL & MAINTENANCE

OTHER

High School Space Summary
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Rev. April 2019

UPDATED

Date: 3/25/2021 Design Development Submittal

DOHERTY MEMORIAL HIGH 
SCHOOL

ROOM TYPE
ROOM
NFA1  # OF RMS area totals

ROOM
NFA1  # OF RMS area totals

ROOM
NFA1  # OF RMS area totals

ROOM
NFA1  # OF RMS area totals

ROOM
NFA1  # OF RMS area totals Comments

PROPOSED

Existing Conditions Existing to Remain/Renovated

Proposed Space Summary - High Schools

MSBA Guidelines
(refer to MSBA Educational Program & Space Standard Guidelines)New Total

Total Building Net Floor Area (NFA) 115,334  0  282,205  0  190,024  

Proposed Student Capacity / Enrollment 1,670 162.00 1,670      162

% of GFA 0  % of GFA 142,395  % of GFA 0  
Janitors Closets #DIV/0! 0% 805 #DIV/0! Non-Programmed space areas are

#DIV/0! 0% #DIV/0! required to be included in the
#DIV/0! 0% #DIV/0! following submittals:
#DIV/0! 0% #DIV/0! Schematic Design Submittal

Unoccupied MEP/FP Spaces #DIV/0! 2% 8,955 #DIV/0! Design Development Submittal
Unoccupied Closets, Supply Rooms & Storage Rooms #DIV/0! 1% 2,695 #DIV/0! 60% Construction Documents
Toilet Rooms #DIV/0! 2% 6,890 #DIV/0! 90% Construction Documents
Circulation (corridors, stairs, ramps & elevators) #DIV/0! 22% 95,385 #DIV/0! Final Construction Documents
Remaining3 #DIV/0! 0 7% 27,665 #DIV/0! 0

Total Building Gross Floor Area (GFA)2 168,000 0 424,600  0 270,540  

Grossing factor (GFA/NFA) 1.46  #DIV/0! 1.50  #DIV/0! 1.42  

1 Individual Room Net Floor Area (NFA)

2 Total Building Gross Floor Area (GFA)      footage measured from the outside face of exterior walls

3 Remaining                 rea, it is assumed to equal the difference between the Total Building Gross Floor Area and area not accounted for above.

Architect Certification

Name of Architect Firm: Lamoureux Pagano Associates | Architects

Name of Principal Architect: Kathryn Crockett, AIA, LEED AP, President

Signature of Principal Architect:

Date: 03/25/21

NON-PROGRAMMED SPACES

I hereby certify that all of the information provided in this "Proposed Space Summary"  is true, complete and accurate and, except as agreed to in writing by the Massachusetts School Building Authority, in accordance with the guidelines, rules, regulations and policies of the 
Massachusetts School Building Authority to the best of my knowledge and belief.  A true statement, made under the penalties of perjury.

Includes the net square footage measured from the inside face of the perimeter walls and includes all specific spaces assigned to a particular program area including such spaces as non-communal toilets and storage rooms.

High School Space Summary
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MSBA Module 6 | Design Development 6A.3.2 SPACE SUMMARY 
B. Comparison of Current Design with Final Design Program 

 

  
Doherty Memorial High School 

 

Since the Schematic Design Submission, the Design Team and the Steering Committee have hosted 

numerous virtual meetings with School, District and City representatives to confirm and further define 

the detailed requirements for each of the spaces within the proposed Doherty Memorial High School. This 

information was carefully documented and inserted into the Room Data Sheets, which will serve as a 

reference throughout the design and construction process. The following Program Meetings were held 

during the DD phase: 

 

 October 05, 2020 | Public Sustainability Workshop 

 October 13, 2020 | Construction Craft Laborer 

 October 13, 2020 | Branding & Wayfinding  

 October 14, 2020 | Building and Site Security 

 October 16, 2020 | Programming & Web Development 

 October 16, 2020 | Marketing Management and Finance 

 October 16, 2020 | Biotechnology Advanced Academy 

 October 30, 2020 | Engineering & Technology Academy 

 October 30, 2020 | Facilities 

 October 30, 2020 | Physical Education & Athletics  

 November 06, 2020 | Media Center & Maker Spaces  

 November 06, 2020 | Music & Theater  

 February 05, 2021 | Food Service 

 March 08, 2021 | Public Sustainability Report 

 

Beyond the program advancements noted above, the following major elements were significantly 

advanced during Design Development: 

 Branding and Wayfinding Concepts 

 Finish Schedule Development and Material Research 

 Lobby and Cafeteria Design 

 Auditorium Design and Layout 

 Acoustic Requirements, including required vertical separations 

 ETA Shop Layout Coordination with Auditorium/Structure 

 School Store location for optimal student engagement 

 Media Center design and associated storage 
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MSBA Module 6 | Design Development 6A.3.2 SPACE SUMMARY 
B. Comparison of Current Design with Final Design Program 

 

  
Doherty Memorial High School 

 

The Design Development documents do not significantly deviate from the priorities and goals of the Final 

Design Program, which are summarized in the outline below: 

 

ARCHITECTURAL CHARACTERISTICS 

The design of the proposed Doherty Memorial High Community School was developed in response to the 

site, the City/District’s programmatic needs, operating and maintenance capabilities, and the desire for 

a more fulfilling educational environment for the community as well as the school constituents.   The 

following are key criteria that informed the design: 

 Overall Context: The WPS progressive strategic goals, Doherty’s deep history in the City’s 

educational program, the location adjacent to an Olmsted designed park and near downtown, 

and the neighborhood vicinity all are key factors that guided the design development. 

 Scale:  Effectively modulate the building and site features to terrace the site grades as they 

elevate from Highland Street toward Newton Hill.  Organize the building components to reduce 

the overall scale of the project by integrating exterior courtyards, considering the height of the 

building at Highland Street, and stepping the construction with the grades. 

 Circulation:  Provide a hierarchy of clear and easily recognizable circulation routes; both inside 

and outside of the building.  Interior circulation is designed for safe and efficient flow of students 

transitioning between classes with core facilities centrally located and multiple connecting stairs.  

Lockers are located primarily in open areas of classroom pods to keep the main circulation spine 

clear of obstructions and bottlenecks.  Exterior pedestrian circulation is designed to safely 

accommodate the large numbers of walkers to and from school on sidewalks and marked/raised 

crosswalks.  Exterior vehicular circulation and parking is designed to separate bus traffic from 

staff/faculty, student and parent drivers. 

 Flexibility:  Provide capability for after-hours use of community spaces (Gym, Auditorium, 

Cafeteria/Kitchen, etc.) without allowing free access to the core academic part of the building.  

Develop classroom wings to be reassigned as needed to accommodate curriculum needs as they 

evolve over the decades. 

 Daylighting:  Views to the exterior were optimized as an orientation feature as well as for the 

majority of the spaces where natural daylight is desirable. The central lobby features a strong 

connection to an exterior courtyard on one side and the main circulation path to the parking and 

athletic field beyond.  Academic Wings fan from a major circulation fan with views at each end 

and from the classrooms.  Since the building is situated on the north side of Newton Hill, the 
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MSBA Module 6 | Design Development 6A.3.2 SPACE SUMMARY 
B. Comparison of Current Design with Final Design Program 

 

  
Doherty Memorial High School 

 

focus will be to provide sun shading at the west side of the building where the strongest sun axis 

is anticipated. 

 Construction impact:  Minimize construction impact due to phasing for students and staff/faculty.  

Because the existing school is proposed to remain in use during construction of the new facility, 

the proposed building footprint must be far enough away from the existing school to allow 

construction traffic and emergency egress.  Similarly, new construction will impact existing 

parking areas and utilities; temporary solutions are needed to mitigate their loss or interruption 

and will be a major tenet of further design phases. 

 Safety and security:  Comply with City/District safety and security guidelines.  Refer to security 

and visual access requirements narrative included in this section. 

 Sustainability:  Achieve LEED-S v.4 certification (minimum) with the goal of 50-59 points for 

“Silver” rating. 

 Materials:  Provide interior and exterior materials that are durable, easily maintained and 

reflective of the contemporary educational program. 

 Educational Organization: Develop 9th grade academy wing, fully integrated special education 

programs, faculty planning rooms, common rooms to support integrated projects and other 

curriculum opportunities, centralized core facilities easily separated for community use 

 Entrances:  Provide one major entrance for all with modulated visitor access through the 

administration reception area during school hours.  Secondary gym entrance to support visiting 

team access and athletic program route to the athletic field. 

 Campus experience:  develop the site with clear parking and athletic field organization while 

amplifying outdoor learning experiences and connections to the adjacent park.  Through judicious 

landscaping, reduce heat island effect of impervious area, provide biodiversity for low 

maintenance and sustainable planting, and strengthen park and neighborhood context. 
 
In addition to the established programmatic goals, during Design Development the Design Team studied 
options to reduce overall fossil fuel usage in the building to align with the draft Green Worcester Plan.  
The endorsed option is projected to reduce fossil fuel usage by 85% and has been integrated into the 
Design Development documents.  It is not anticipated that this change will have an effect on the Space 
Summary Template. 
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MSBA Module 6 | Design Development 6A.3.2 SPACE SUMMARY 
C. Certification of Changes from DESE Approved SPED Spaces 

 

  
Doherty Memorial High School 

 

This is an acknowledgement and certification that the minor area changes to the DESE Approved SPED 
spaces outlined in Section 6A.3.2.A.1 Narrative of Changes & Designer Certification do not significantly 
impact the location, desired adjacencies, required program, or intended use of the spaces. 
 
 
 
Robert Para Jr., AIA 
Lamoureux Pagano Associates | Architects 
 
 
__________________________________ 
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6A.3 DESIGNER DELIVERABLES 
6A3.3 Project Approvals 

 
A. Designer Certification of 

Required Approvals 
B. Permitting Requirements 

Chart 
C. DESE Review of SD 

Submission 
D. DESE Ch. 74 Approvals 
E. Massachusetts Historical 

Commission Approval 
F. MEPA Response to RAO 
G. MA DPH Approval 
H. EPA NPDES Approval 
I. Plumbing Code Variance 
J. ConCom Order of Conditions 
K. Fire Pump Variance 
L. Lobby Alternative Design 

Approval 
M. CM at Risk Approval by 

Office of Inspector General 
N. Certification of Utility 

Coordination 
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6A.3 DESIGNER DELIVERABLES 
6A.3.3 Project Approvals 

 
A. Designer Certification of 

Required Approvals 
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MSBA Module 6 | Design Development 6A.3.3 PROJECT APPROVALS 
A. Designer Certification of Required Approvals 

 

  
Doherty Memorial High School 

 

The Project has undergone or is in the process of obtaining all necessary approvals by any departments 
or agencies of the Commonwealth required by law to review the Project, including but not limited to the 
approvals listed previously in this submission. Refer to the next section 6A.3.3 B. Permitting 
Requirements Chart for a summary and status of all required reviews and approvals.  
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6A.3 DESIGNER DELIVERABLES 
6A.3.3 Project Approvals 

 
B. Permitting Requirements 

Chart 
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MSBA Module 6 | Design Development 6A.3.3 PROJECT APPROVALS 
B. Permitting Requirements Chart 

 

  
Doherty Memorial High School 

 

# AGENCY PERMIT/ISSUE COMMENTS STATUS FEE 
1 
 

Massachusetts 
DEP/Worcester 
Conservation Commission 

WPA Form 4A 
Abbreviated Notice of 
Resource Area 
Delineation 

Wetlands and Riverfront Areas 
have been flagged and located 
on the site plan 

Not Required (no 
wetlands present on 
any of the sites) 

NA 

2 Worcester Conservation 
Commission 

WPA Form 3 
(NOI) Notice of Intent 

NOI Filed for the enabling 
phase1/20/2021, Public 
Hearings held 2/08 and 
2/26/2021. Order of conditions 
was approved. 
Main project filing scheduled 
for 4/14/2021 order expected in 
June 2021 

Underway NA 

3 Worcester Conservation 
Commission 

WPA Form 5 
Order of Conditions 

Awaiting receiving the Order of 
conditions for the Enabling 
phase 
Anticipate obtaining for the 
Main project in June 2021 
  

Underway $75.00 
rec’d 
fee 

4 Worcester Conservation 
Commission 

WPA Form 8A, 8B 
Request for & 
Certificate of 
Compliance 

Requested by Owner or 
Contractor at completion of 
project 

Pending completion 
of work and as-built 
drawing 

NA 

5 US EPA Stormwater Pollution 
Protection Plan 
(SWPPP) approval 

Draft required per Order of 
Conditions; required prior to 
NPDES NOI filing; draft SWPPP 
was filed with the NOI, and is 
published in the specification 
appendices I  

Pending prior to 
beginning of 
construction 

NA 

6 US EPA National Pollutant 
Discharge Elimination 
System (NPDES) NOI 
for Discharge 
Associated with 
Construction Activity 
and Notice of 
Termination (NOT) 

Filed by Contractor (NOI 
system) prior to construction 
and at project completion   

Pending; NOI at least 
14 days prior to 
beginning of 
construction 

NA 

7 Environmental 
Notification Form 
(ENF/EIR) 
301cmr 11.00 

Executive Office of 
Energy and 
Environmental Affairs 
MEPA 

MEPA ruling, ENF/EIR not 
required see 6A 3.3 F   

Complete  NA 
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MSBA Module 6 | Design Development 6A.3.3 PROJECT APPROVALS 
B. Permitting Requirements Chart 

 

  
Doherty Memorial High School 

 

# AGENCY PERMIT/ISSUE COMMENTS STATUS FEE 
8 Project Notification Form 

for Historic Buildings or 
Archeological 
MHC 950 CMR  

Massachusetts 
Historical Commission 
Project Notification 
Form 

PNF Filed 4/27/2020 
Supplemental information was 
requested and sent 6/04/2020 
Response received see 6A 3.3 
E 

see response   NA 

9 City of Worcester– 
Demolition Delay 
Ordinance 

Historical Commission Demolition delay ordinance 
review not required as the site 
is not listed on the MACRIS list. 
WHC to review for endorsement 
of the MHC PNF  

NA NA 

10 City of Worcester Sewer Connection Reviewed by DPW Pending; prior to 
beginning of 
construction 

TBD 

11 Massachusetts DEP Sewer Extension 
Permit 

Not required N/A N/A 

12 City of Worcester-Hydrant 
flow test  

Water/Fire 
Department 

Highland Street hydrant flow 
test completed 5/22/2020 
Park Ave Flow test completed  
See specification Appendices E 

 TBD 

13 National Grid New electrical service 
for school 

Work request number was 
issued 287 16373  
N-Grid discussions are 
ongoing 

Backcharge to be 
determined, Review 
at the CD phase 

TBD 

14 National Grid Temporary electric 
service (if required) 

Discussed temp service to be 
off the existing transformer at 
the school 

By Contractor prior to 
construction 

TBD 

15 Eversource  Revised gas service 
and new meter for 
boilers   

Preliminary loads and 
service/meter location to be 
reviewed  

Review underway TBD 

16 State Plumbing Board Elevated pressure gas 
service  

TBD TBD TBD 

17 National Grid Comprehensive 
Design Approach 
rebate program  

Independent energy modeling 
study is underway 

Awaiting  

18 Massachusetts DEP Asbestos Removal 
Permit 
& Notifications 

Requirements outlined in 
Hazardous Materials 
Identification Report. 

Pending; beginning of 
construction or 
demolition 

TBD 

19 Massachusetts DEP BWP AQ06 
Notification 

Filed by Contractor prior to 
construction 

Pending; beginning of 
construction 

TBD 
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MSBA Module 6 | Design Development 6A.3.3 PROJECT APPROVALS 
B. Permitting Requirements Chart 

 

  
Doherty Memorial High School 

 

# AGENCY PERMIT/ISSUE COMMENTS STATUS FEE 
20 City of Worcester Project Review Review by Interdepartmental 

Review Team (IRT) for 
compliance with municipal site 
design standards  

IRT Meeting held 
6/18/2020  

NA 

21 Massachusetts AAB  
Architectural Access 
Board 

Application for 
Variance (if required) 

Not Required  Not required NA 

22 City of Worcester Disabilities Board General review Project review was 
conducted with the 
Board   

NA 

23 City of Worcester Building Department 
(including Electrical 
and Plumbing) 

Final required for Building 
Permit filing 

Reviewed during 
Schematic Design 
Additional reviews at 
subsequent phases 

NA 

24 City of Worcester Police/Fire 
Departments, School 
Resource Officer, 
DPW, Board of Health 

Review as part of program 
development 

Ongoing program 
reviews held and 
additional reviews at 
subsequent phases 

NA 

25 City of Worcester Parks Department Review and Input, parking and 
access to Newton Hill lot 
Memorial Removal and 
resetting 

SD Plans distributed 
5/07/2020 Initial 
comments rec’d. 
Additional reviews 
scheduled. Additional 
reviews at 
subsequent phases 

NA 

26 City of Worcester Demolition Permit Filed by Contractor prior to 
construction. 

 
 

TBD 

27 City of Worcester Building Permit, 
Certificate of 
Occupancy 

Filed by Contractor prior to 
construction 

 TBD 
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6A.3 DESIGNER DELIVERABLES 
6A.3.3 Project Approvals 

 
C. DESE Review of SD 

Submission 
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Massachusetts Department of 
Elementary and Secondary Education 
 
75 Pleasant Street, Malden, Massachusetts 02148-4906         Telephone: (781) 338-3000                                                                                                                 

TTY: N.E.T. Relay 1-800-439-2370 
 

 
Jeffrey C. Riley 
Commissioner 

 

 
 
August 19, 2020 
 
Mary Pichetti  
Director of Capital Planning  
Massachusetts School Building Authority  
40 Broad Street, Suite 500  
Boston, MA 02109 
 
Dear Ms. Pichetti:  
 
We have reviewed the documentation that was submitted by the Worcester Public Schools on July 
23, 2020 for the construction project at Doherty High School. We have done so in accordance with 
M.G.L. chapter 70B, section 6(6), which instructs us to certify “…that adequate provisions have been 
made in the school project for children with disabilities, as defined in section 1 of chapter 71B…”.  
 
We would like to make one suggestion for the district’s consideration: to ensure that the Adult Daily 
Living space (labeled “G” on floor 2) is more included into one of the academic neighborhoods, 
consider swapping that space with the health classroom just above it. That said, the current 
configuration is not a violation of our regulations, and therefore the district may proceed with this plan 
as presented. 
 
We are satisfied with the district’s proposed plan and believe their special education plan will provide 
the community with an opportunity to serve its special education students well. The Massachusetts 
Department of Elementary and Secondary Education therefore certifies that this school project has been 
planned to adequately provide appropriate space to serve the programs and school populations 
referenced in M.G.L. chapter 70B, section 6(6) noted above. 
 
Sincerely,  
 
 
 
Matthew J. Deninger  
DESE designee on the MSBA Board of Directors  
 
Cc:  Vani Rastogi-Kelly, Director, Public School Monitoring, DESE  

Tim Gallagher, Assistant Director, Public School Monitoring, DESE  
Amy Paulin, Supervisor, Public School Monitoring, DESE  
Katie DeCristofaro, Capital Program Manager, MSBA  
Katie Loeffler, Capital Program Manager, MSBA 
Allison Sullivan, Senior Project Coordinator, MSBA 
Christina Forde, Project Manager, MSBA 
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Sarah Przybylowicz, Project Coordinator, MSBA 
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6A.3 DESIGNER DELIVERABLES 
6A.3.3 Project Approvals 

 
D. DESE Chapter 74 

Approvals 
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MSBA Module 6 | Design Development 6A.3.3 PROJECT APPROVALS 
D. DESE Chapter 74 Compliance 

 

  
Doherty Memorial High School 

 

 
During the Design Development phase, the design team worked with the School and District to further 
develop the educational spaces for the following Chapter 74 programs: 

• Engineering & Technology Academy 
• Construction Craft Laborer 
• Computer Programming & Web Development 
• Marketing Management & Finance 

 
The classrooms and shops for these spaces conform to the current DESE Chapter 74 Manual for 
Vocational Technical Education Programs. The design team will continue to work with the school and 
district to further develop the plans, equipment lists, and coordinate MEP requirements through the 
Construction Document phases. 
 
The district has received the following letter of general agreement from DESE and will continue to 
coordinate with DESE to obtain the required approvals for the proposed Chapter 74 programs.  
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Massachusetts Department of 
Elementary and Secondary Education 
 
75 Pleasant Street, Malden, Massachusetts 02148-4906         Telephone: (781) 338-3000                                                                                                                 

TTY: N.E.T. Relay 1-800-439-2370 
 

 
Jeffrey C. Riley 
Commissioner 

 

 
 
October 7, 2019 
 
Mary Pichetti 
Director of Capital Planning 
Massachusetts School Building Authority 
40 Broad Street, Suite 500 
Boston, MA 02109 
 
 
Dear Ms. Pichetti: 
 
The Worcester Public Schools have notified the Department of Elementary and Secondary 
Education (“DESE”) of their intent to offer Chapter 74 Career/Vocational Technical Education 
(CTE) programs as part of a new facility at Doherty Memorial High School, which is the subject 
of a feasibility study being conducted in collaboration with the Massachusetts School Building 
Authority as part of its school construction grant program. 
 
DESE staff members have reviewed the District’s Chapter 74 Programming Submission received 
via the Massachusetts School Building Authority. The information included plans for continuing 
and expanding existing programs, as well as for adding new programs. 
 

Chapter 74 Program Offerings Comments 
Engineering Expansion of existing program 
Computer Programming and Web Development New program 
Construction Craft Laborer New program 
Marketing New program 

 
Note that the purpose of this letter is not to grant formal or final approval for these Chapter 74 
programs, but to certify that the district has consulted with local stakeholders and analyzed labor 
market information during the initial planning stages of the new school building, and that DESE 
is in general agreement with their proposal going into the next phases of the project. 
 
Sincerely, 
 

 
 
Cliff Chuang 
Senior Associate Commissioner, Educational Options, DESE 
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Cc: Jeff Wulfson, Deputy Commissioner, DESE  

Judith Klimkiewicz, Management Consultant for Strategic Planning for CCTE, DESE 
Marnie Jain, CCTE, DESE 
Larry DeSalvatore, CCTE, DESE 
Lisa Sandler, CCTE, DESE 

 John Jumpe, Director of Project Management, MSBA 
 Diane Sullivan, Director of Program Management. MSBA 
 Katie DeCristofaro, Capital Program Manager, MSBA 

Katie Loeffler, Capital Program Manager, MSBA 
Rebecca Whidden, Project Manager, MSBA 
Jess Deleconio, Project Manager, MSBA 

 Allison Jones, Senior Project Coordinator, MSBA 
 Matthew Deninger, DESE Commissioner’s Designee, MSBA Board of Directors  
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6A.3 DESIGNER DELIVERABLES 
6A.3.3 Project Approvals 

 
E. Massachusetts Historical 

Commission Approval 
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950 CMR: OFFICE OF THE SECRETARY OF THE COMMONWEALTH 

5/31/96 (Effective 7/1/93) - corrected 950 CMR - 275 

 

 

 

APPENDIX A 
MASSACHUSETTS HISTORICAL COMMISSION 

220 MORRISSEY BOULEVARD 
BOSTON, MASS. 02125 

617-727-8470, FAX: 617-727-5128 
 

PROJECT NOTIFICATION FORM 

Project Name: Doherty Memorial High School  

Location / Address: 299 Highland Street  

City / Town:    Worcester  

Project Proponent 

Name: Robert Para Jr., AIA Lamoureux Pagano Associates Architects (Project Architect)  

Address:  108 Grove Street, Suite 300  

City/Town/Zip/Telephone:      Worcester, MA 01605 Tel: 508-752-2831  
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Agency license or funding for the project (list all licenses, permits, approvals, grants or other entitlements being 
sought from state and federal agencies). 
 

Agency Name  Type of License or funding (specify) 
 

Massachusetts School Building Authority (MSBA)      MA Grant Funding 
Project Description (narrative): 

This Project includes New Construction of a 420,000 square foot, 1670 student replacement High School 
building, related access, parking, fields and site amenities. The existing school was constructed in 1964 
for 1500 students and will remain occupied through the phased construction, and demolished over the 
summer/fall of 2024 after completion of the new building. Refer to the attached site, floor plan and 
building images.  
The City engaged in a feasibility study based on the detailed Massachusetts School Building Authority 
(MSBA) process, which included reviewing the possibility of renovation/additions of the existing school 
building, new construction on the existing site, study of available properties in the district that could 
support the new school program. From this study the few sites in the district that showed potential, were 
further reviewed along with the existing site. This study concluded that phased new construction at the 
existing Doherty Memorial High School site was the preferred option. The Feasibility Study was 
conducted using a transparent public meeting process, and voted on by the City’s standing Building 
Committee. See attachment A. Executive Summary from the Feasibility Study.  The full Feasibility Study is 
available for review on the City’s and School’s web sites. See:  https://worcesterschools.org/school-

subpage/doherty-memorial-high-school-building-project/ and http://www.worcesterma.gov/investing-in-education.   

 
Does the project include demolition? If so, specify nature of demolition and describe the building(s) which 
are proposed for demolition. 

The project scope will include the complete demolition of the existing 1964 school and site features. The 
existing building is a three-story, 170,000 square foot High School and is a steel frame, brick and 
aluminum façade type construction, which is typical of the aesthetic and construction type of the 1960’s. 
The existing building and systems are vintage to the original construction. The feasibility study concluded 
that renovations or additions and renovations of the existing building would adequately meet the new 
schools program needs. 

Does the project include rehabilitation of any existing buildings? If so, specify nature of rehabilitation 
and describe the building(s) which are proposed for rehabilitation. 

No. 
 

Does the project include new construction? If so, describe (attach plans and elevations if necessary). 
 

The proposed new school building is increased in size from the existing building in order to accommodate 
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the larger enrollment, additional vocational programs, an Advanced Academy,  and the need to bring all 
the program spaces up to compliance with the MSBA guidelines, and the Worcester Public School 
District’s long term strategic goals.  This high school project is the fourth of the five high schools 
(including the Worcester Technical High School) in the City to be updated. The new school will be five 
stories, with four academic wings and core facilities. The Auditorium, Gymnasium, Cafeteria and Medical 
Suite are positioned in the school so that they may be securely accessed by the community after hours for 
sports, arts, or “nightlife” academics.   
 
The site design concept is developed to be sensitive to the surrounding neighborhood and adjacent Park. 
The scope of work includes development of the streetscape and plantings along Highland Street, 
incorporating rebuilding the existing stone wall. The landscape design also includes a planted berm along 
the east side of the building access road to act as a buffer between the existing East-West trail and the 
service areas of the building.  
 
Refer to the following attached site plan, floor plans and conceptual building images, and documents that 
have been developed to the level appropriate for the current Schematic Design phase of the project. 
 

A. Executive Summary from Feasibility Study 
B. Existing Site Plan with Keyed Images 
C. Existing Site Photos 
D. Proposed Site Graphics 
E. Proposed Floor Plans   
F. Massing Model / Conceptual Material Rendering 

 

APPENDIX  A (continued) 
 
 

To the best of your knowledge, are any historic or archaeological properties known to exist within the 
project’s area of potential impact? If so, specify. 

 
The project site was part of Newton Hill Park until in 1961, when 20 Acres were transferred through the 
State Supreme Judicial Court to the School Department, with discussions that as a school, the land would 
continue to be in public use.  
 
The existing Doherty High School building/site is not listed on either the Massachusetts Cultural Resource 
Information System (MACRIS) or the National Register of Historic Places. The adjacent park, Elm Park and 
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Address: 20 East Worcester Street   

City/Town/Zip: Worcester MA, 01604   

Telephone:  (508) 929-1300 e-mail  AdamsK@worcesterma.gov   

 

REGULATORY AUTHORITY 
 

950 CMR 71.00: M.G.L. c. 9, §§ 26-27C as amended by St. 1988, c. 254. 
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MSBA Module 3  3.3.1 INTRODUCTION

Feasibility Study PSR A. Executive Summary
 

 
Doherty Memorial High School 

 

Process since the December 30, 2019 PSR Submission: 
Since the Preferred Schematic Report (PSR) submission on December 30, 2019, the Steering 
Committee, District representatives, and Design Team have been working consistently to refine the 
program, develop room data sheets, and advance the Preferred Solution building and site design. The 
Project Team attended an MSBA Facilities Assessment Subcommittee Meeting on January 22, 2020, 
during which the major discussion items included: 
 

 Proposed gymnasium design with movable partitions and MSBA’s gymnasium square footage 
policy 

 Storage of gym, wellness, and adaptive physical education equipment 
 Relationship between the Educational Program and building design 
 District’s plan to simultaneously incorporate three additional Chapter 74 approved programs 
 Development of the site plan 

 
The MSBA subsequently requested that the project team submit an Updated PSR submission. The 
following document has been updated with items that have been advanced since the original PSR 
submission on 1/30/19. The Table of Contents indicates which line items have been updated within each 
document, and all text changes are highlighted in red font.  A School Building Committee meeting to 
approve the updated PSR will be scheduled for March 2020, with the anticipation that the project will 
be presented to the MSBA board of directors meeting scheduled for April 15th 2020.  
 
Since the PSR submission, the Design Team has facilitated several program refinement meetings and 
tours with school and district staff in order to advance the Room Data Sheets and building floor plans. 
The following programming meetings and tours have taken place since the submission of the PSR.  
 

 Steering Committee Meeting | January 6, 2020 

 Doherty Memorial High School (DMHS) Staff Meeting Update | January 6, 2020 

 Instructional Leadership Team Update Presentation | January 16, 2020 

 Media Center Program Meeting | January 16, 2020 

 DMHS Department Head Update Meeting | January 23, 2020 

 Chapter 74 Programs Update for the District’s new CTE Coordinator | January 27, 2020 

 Steering Committee Meeting | January 27, 2020 

 Administration Program Meeting | January 28, 2020 

 DMHS SPED Department Update | January 28, 2020  

 Engineering and Technology Program Meeting | | January 29, 2020 

 Art, Music and Theater Program Meeting | January 30, 2020 

CBazelmans
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Feasibility Study PSR A. Executive Summary
 

 
Doherty Memorial High School 

 

 Design/Visioning Follow up Meeting with David Steven of New Vista Design | January 31, 2020 

 Media Center Program Meeting follow up | January 31, 2020 

 Academic Organization Meeting | February 3, 2020 

 Core Academic Program Meeting | February 3, 2020 

 Science Program Meeting | February 3, 2020 

 Special Education Program Meeting & DESE Submission Review | February 3, 2020 

 Programming & Web Development (PWD) Program meeting and tour of Worcester Technical 

High School PWD Spaces | February 4, 2020 

 Marketing Management and Finance (MMF) Program meeting and tour of Worcester Technical 

High School MMF Spaces | February 4, 2020 

 Medical Suite Program Meeting | February 4, 2020 
 Schematic Design Consultant Coordination Meeting | February 5, 2020 
 Construction Craft Laborer Program Meeting and tour of New England Laborer’s Hopkinton 

Training Academy | February 11, 2020 
 Site Requirements Program Meeting | February 12, 2020 
 Building Services Program Meeting | February 12, 2020 
 Safety and Security Program Meeting | February 12, 2020 
 Technology Program Meeting | February 12, 2020 

 
In addition to the meetings listed above, a space needs survey was distributed to the full Doherty 
Memorial High School Staff, and several conference calls and meetings were held with MSBA 
representatives. As a culmination of all of the efforts listed above, the updated floor plans and site plan 
in the Updated Section 3.3.4. (Preferred Solution) reflect the following significant developments:  
 
Lobby:  The Main Lobby has been further developed to enhance circulation to the ground floor and 
Level 2, while maintaining views to the exterior plaza and Elm Park.  Opportunities for a history display 
or a gallery for student work will be reviewed further in future design phases.  
  
Gymnasium / Wellness / Adaptive PE: A corridor and permanent partitions are now indicated between 
the Gymnasium and the Wellness and Adaptive PE spaces.  
 
Cafeteria: The Cafeteria design has been refined further to include strong visual connection from the 
Lobby, smaller-scale alternative dining areas and a “google stair” feature which strengthens the 
connection to the Gymnasium and Media Center on Level 2. It is anticipated that the google stair will 
also serve as additional seating for presentations and dining.  
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Doherty Memorial High School 

 

Media Center / Maker Space / Video Editing Lab / Small Group Rooms: As a result of several 
program refinement meetings, the plan of the Media Center has been updated to include three small 
group rooms for collaborative team use.  In the main Media Center area, teaching spaces for two 
separate classes of 30 students will be provided. It was determined that the Maker Space will function 
as a “General Education Lab Room” where teachers from any discipline can reserve the space for their 
class to take on a hands-on project. This space will have flexible seating, power/data for mobile 
technology, sinks, simple tools, and storage for a variety of project-based learning materials. Due to 
potential acoustic issues, it was clarified that the Maker Space is not required to be directly adjacent to 
the Media Center.  
 
The Video Editing Lab area will also be carved out of the Media Center area allocation, but also does not 
require direct adjacency.  The lab will have a filming room with a green screen and an adjacent space 
for video editing. Further development of this space will take place during Schematic Design.  
 
Chapter 74 Spaces: Since the PSR submission, the Worcester Public Schools has hired a new District 
CTE Coordinator, who has been an asset to the further development of the proposed Chapter 74 
Programs. The Design team has collaborated with the administration and teachers at Worcester 
Technical High school to better understand the specific needs for the Programming and Web 
Development Program and the Management Marketing and Finance Program. For the Construction 
Craft Labor program, the project team has also toured the New England Laborer’s Training Academy in 
Hopkinton MA, and had an opportunity to discuss the proposed space needs with regional leaders and 
vocational educators. Lastly, the project team met with the Engineering and Technology Academy 
teachers to discuss the expanded space requirements for their well-established existing program. 
Based on this feedback, the floor plans and the Room Data Sheets will be updated further during the 
balance of the Schematic Design phase.   
 
Site Design Development:   Working closely with our civil engineer and landscape architect, the site 
design has been further developed to indicate outdoor uses, strengthened connections from the 
building through the site, and more refined vehicular and pedestrian circulation patterns.  Additional 
site opportunities, traffic analysis and geotechnical investigations are ongoing and will be used to 
inform the Schematic Design. 
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Doherty Memorial High School 

 

Process since PDP:  The Preliminary Design Program (PDP) was submitted to the MSBA on September 
10th, 2019.  Since then, development of the Preferred Schematic Report (PSR) has continued in 
cooperation with the City of Worcester, Worcester Public Schools, Owner’s Project Manager and other 
team members in accordance with MSBA guidelines.  MSBA’s PDP review comments were received on 
October 30th, 2019 followed by a conference call to review the team’s response was held on November 
15, 2019.  
The three options voted for further review in the PSR phase include: 

 Code Upgrade: at the existing Doherty Memorial High School  
 Renovation/Addition: at the existing Doherty Memorial High School for 1670 students 
 New construction:  1670 student facility at the existing Doherty site 
 New construction:  1670 student facility at the Foley Stadium site 
 New construction:  1670 student facility at the Chandler Magnet School site 

A steering committee with representatives of the school district, the city administration, the OPM and 
the Design Team met on a biweekly basis as the PSR phase progressed. Several update meetings 
were held with the City Manager, the Mayor and other district representatives. Additionally, the 
following community meetings were held: 

 October 1:  WPS meeting to review Chapter 74 program requirements 
 October 3:  Meeting with Worcester Parks Department and Worcester Public Schools Athletics 

representatives 
 October 7:  Doherty Memorial High School Faculty presentation 
 October 30:  Friends of Newton Hill presentation 
 December 9:  Building Committee meeting and public presentation 
 December 18:  Building Committee meeting to vote on Preferred Solution 

The following is the link to the Worcester Public School website featuring project updates for public 
viewing: 
https://worcesterschools.org/school-subpage/doherty-memorial-high-school-building-project/ 
 
Project Schedule:  The project is on schedule to submit the Schematic Design package to MSBA by 
July 8, 2020 and to be on the agenda for Project Scope and Budget approval at the MSBA Board of 
Directors meeting on August 26, 2020.  Pending MSBA Board approval, the City Council vote to 
appropriate funding will follow.  With anticipation of early bid packages to expedite the process, 
construction is expected to begin in the summer of 2021. Occupancy of the building is slated for the fall 
of 2024, with some sitework to follow. 
 
Final Evaluation of Existing Conditions:  Since the submission of the PDP in September 2019, 
additional information was gathered relative to the site surveys including metes and bounds for three 
properties, as well as desktop traffic and geotechnical reports.  Additionally, further analysis of 
opportunities for City funded enhancements adjacent to and nearby the sites was studied.  This 
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Doherty Memorial High School 

 

includes additional studies of City owned properties that could be augmented for long term project 
improvements with recognition that none of the studied sties could meet the full site program for the 
Doherty project.  These studies primarily focused on opportunities to improve athletic field features and 
amenities that could be included in the City’s long-term capital program, and are not expected t0 be 
constructed or funded as part of the Doherty Memorial High School project. 
Additional scope is recommended for future phases of the MSBA project and includes: interim 
subsurface geotechnical exploration, more detailed survey of significant site features, and advanced 
traffic recommendations for the preferred site. 
 
Final Evaluation of Alternatives:  The PDP identified five options on three sites for further 
development during the Preliminary Schematic Report (PSR) phase of this Feasibility study.  The 
following describes the alternatives: 

 Code Upgrade Option:  The Code Upgrade option at the existing Doherty Memorial High 
School was advanced for further study primarily as a gauge for comparison against the other 
Renovation/Addition and New Construction options.  The option proposes to utilize temporary 
modular classrooms, located west side of the existing building, as swing space for the duration 
of a lengthy phased/occupied renovation.  It fails to meet the Educational Program 
requirements described in this Feasibility Study and the phased construction schedule while the 
school is occupied would be significantly disruptive to the curriculum delivery during 
construction. 
 

 Renovation/Addition Option:  The renovation/addition option to the existing Doherty Memorial 
High School features a multi-phased construction option assuming that the school would be 
fully occupied during construction. The solution presented includes new construction 
centralized core facilities, a multi-story new construction academic wing, significant 
renovations to existing academic wings, and an athletic field above a parking garage.  The 
result is a sprawling facility that fills out the majority of the developable site area.  Academic 
wings are separated and the media center, while centrally positioned, is isolated from much of 
the school.  With the extended construction schedule and complexities of phased occupied 
construction, the cost estimate for the work is close to that of new construction. While the 
option addresses existing conditions concerns about dispersed core facilities, lack of 
accessibility, and systems deficiencies, limitations with the existing floor to floor dimensions 
and hazardous materials do not make this facility a good candidate for renovation and 
additions.   Due to the compromised educational program, existing conditions limitations, and 
the overall expense and schedule issues, the renovation/addition renovation option was not 
recommended as the Preferred Solution.  
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 New Construction Options Doherty Site: After review of numerous options for new 
construction on the existing Doherty site, three distinct options were developed for further 
evaluation.  In all cases, it was assumed that the existing facility would remain in full operation 
during construction.  For that reason, the east side of the site was the focus of the analysis, 
effectively displacing the existing practice fields, but maintaining the existing school with 
parking sufficient for staff and visitors at a minimum.  All options are approximately 420,000 
gsf, multi-story solutions that terrace up the site from Highland Street toward Newton Hill, 
following the existing contours. 
Option A.1 Pods on Park: The option is generally organized with core facilities and the main 
entrance grouped on the west side of the building facing the parking and athletic fields.  The 
academic wings are organized in pods to optimize daylight opportunities and break down the 
scale of the elevations that face Park Ave.  The massing gradually steps up the site and 
effectively diminishes the scale of such a large facility.  A 100-car parking garage is included on 
the lowest level of the south end of the building, allowing for parking to be available 
immediately at the completion of construction and reducing the site area required for vehicular 
parking.  The site plan includes a strategy to separate parent pick up/drop off from bus 
circulation, full perimeter access, separate service delivery access on the west side and surface 
parking as well as an artificial turf multipurpose field and other amenities at grade level. 
Option A.2 Olmstead Homage:  In an effort to limit disruption to the existing site and include 
all core facilities at the main entrance level, the option includes academic organization that 
wraps the auditorium and gymnasium with some daylighting compromises and potential issues 
with separating the core facilities from academic areas after hours.  The massing of the solution 
is compact but provides limited opportunities to break down the scale of the facility.  A separate 
level of parking at the north end of the building would provide approximately165 staff parking 
spaces beneath the building, allowing for more open site features. 
Option A.3 Highland Proud:  Featuring the main entry at the Highland Street elevation, the 
option includes a terraced plan organized around a strong north/south circulation spine.  A 
secondary entrance at the gymnasium level is positioned for after-hours use and convenient 
access to parking and the athletic field.  The site plan features a Highland Street forecourt with 
bus circulation, separate parent pick-up/ drop off at side the gymnasium entrance, and an 
elevated athletic field with parking below.  The main entrance and first floor program elements 
are somewhat isolated from the balance of the facility.  Concerns were raised about the 
limitations of an elevated athletic field in terms of run off space and expense. 
Preferred Doherty Option:  After discussion of the merits and limitations of each Doherty new 
construction option, there was consensus that the A.1 Pods on the Park option offered the most 
potential for further development based on the following factors: 
 Clear separation of academic spaces from core facilities with simple organizational 

principles for clarity of orientation and circulation 
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 Best opportunities for daylight and views in the most appropriate areas 
 Options for optimizing the available site features due to parking garage under the 

building 
 Appropriate massing for the site and adjacencies 
 Opportunity for clear separation of construction site from the existing facility during 

construction 
 

 New Construction Foley Stadium Site:  New construction at the existing Foley Stadium site 
requires demolition of the existing District Wide athletic facility including the only competition 
track in the school district, a recently refurbished football field, bleachers and associated 
buildings, and additional athletics fields.  The option includes a plan suitable for the relatively 
flat site.  Poor soil conditions limit under grade construction and would require pile foundations. 
The main entry and core facilities are organized to face Chandler Street with academic wings 
fanning out toward the back of the site.  Surface parking and a small multipurpose field fill out 
the additional site area available.  Multiple points of entry to the site are advantageous for 
vehicular traffic options on site.  However, the deep ash fill and peat soil make this a 
geotechnical challenge for development. Use of the Beaver Brook Park fields on the opposite 
side of Chandler Street is available through permission of the Parks department.  An advantage 
of the Foley Stadium site is that the existing Doherty program could remain as is until the new 
construction is complete.  A major disadvantage is that the District wide athletic facilities would 
need to be replaced prior to demolition, and such a capital project has not yet been developed. 
 

 New Construction Chandler Magnet School Site:  The existing site configuration at the 
Chandler Magnet School is challenging to meet the program due to elevation changes and a 
narrowing at the center of the site.  For that reason, additional land would be required to 
provide adequate space for the facility.  The site is prominently located on major routes with 
multiple points of access.  The option features a main entry at the lowest level facing Chandler 
St. with most core facilities one level up with access through the rear.  The academic wings are 
relatively well separated from the community use spaces and have potential to be developed for 
strong organization.  Surface parking is dispersed between the Chandler St. level and the rear 
athletic fields.  Demolition of the existing Chandler Magnet School would be required for the 
option, but the District does not have a facility within the district that can accommodate all 500 
elementary students currently enrolled in the bilingual and dual language programs that are 
currently housed there.   
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PSR Preferred Solution 
At the December 18, 2019 Building Committee meeting, the New Construction on Doherty Site, Option 
A.1 Pods on Park at the Existing Doherty Site was approved as the Preferred Solution for further 
development in the Schematic Design phase of the project. 
The following is an outline of the major points raised during the discussion of the options: 

 The Code Upgrade was dismissed as it does not meet the proposed building or site program. 
 The Renovation/Addition option was not supported due to the extended construction period 

with phased occupied construction and a compromised final product  
 The Doherty site option was the only option that did not require demolition of an existing 

building prior to new construction.  Both the Foley Stadium and Chandler Magnet Schools would 
require replacement and there is no current capital plan to do so. 

 The neighborhood impact at the existing Doherty site is less than it would be to introduce a new 
high school either of the alternative sites. 

 The Pods on Park option has clear organizational principles that support the Educational 
Program with the opportunity to integrate well with the terraced site and adjacent park. 

 
Opportunities to enhance Doherty Options 
At the request of the Building Committee, the Design Team analyzed opportunities to enhance existing 
City owned parcels within the Doherty quadrant.  The purpose of the expanded study was to consider 
improvements to optimize athletic fields in the vicinity of the potential school project.  The request was 
borne out of the acknowledgment that no sites under consideration for the school project could fully 
meet the site program, but augmented and improved parks and school properties in the vicinity could 
ameliorate the issue.  It is acknowledged that any off-site improvements listed would not be considered 
reimbursable by MSBA, but might be a worthwhile investment by the City for the community as well as 
the school district.  The following options were considered: 

 Duffy Field improvements for athletic fields as well as parking 
 Newton Hill Park trail improvements  
 Foley Stadium parking and connections 
 Foley Stadium field improvements 
 Chandler Magnet School field improvements 

Refer to Section 3.3.3.D.3 for additional information on these studies. All park properties are operated 
and maintained by the City of Worcester Parks Department and the Foley Stadium and Chandler Magnet 
School properties are operated and maintained by the Worcester Public Schools – which is a 
consideration for the mechanics of any improvement project.   

 
Several important considerations informed the Final Evaluation of Alternatives as follows: 

 Existing Conditions:  Due to the extensive scope required to improve the existing Doherty 
Memorial High School to meet current code requirements and the limited height available for 
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new systems integration, the Code Upgrade and Renovation/Additions option were not deemed 
viable candidates for the project. 

 Schedule:  Due to the requirement to maintain the existing Doherty school in operation during 
construction, the schedule for new construction at the current site extends out to the spring of 
2025 for completion of the site work.  While both the Foley Stadium and Chandler Magnet 
School sites are desirable as options that could be developed without disturbing the existing 
program or site, the advantage is overshadowed by the imperative to find replacements for the 
Foley Stadium and Chandler Schools respectively.  Code Upgrade and Renovation/Addition 
options would have even more extended schedule implications than the New Construction 
options.  There is no designated City owned space available for relocation of the programs nor 
is there a capital plan in place for their replacement. 

 Traffic Studies:  updated traffic reports included in the PSR submission indicate that increased 
traffic would be a significant impact at the Foley Stadium and Chandler Magnet sites and 
mitigations would be recommended.  The existing Doherty site is located on a busy 
thoroughfare and the area currently experiences some slowed traffic during the school opening 
and closing periods.  Additionally, Highland Street is a major artery in the city and is commonly 
used by emergency vehicles.  With a larger enrollment and staff planned for Doherty, additional 
traffic is expected and would need to be addressed, but would be a less dramatic change than 
at the other sites without existing high schools. 

 Soil Conditions:  Available geotechnical information on the Doherty and Chandler sites 
indicates reasonable soil conditions for typical construction.  The Foley Stadium site consists of 
poor bearing capacity, filled soil and pile foundations are recommended.  Additionally, a 
conduit for Beaver Brook would need to be relocated to avoid an under-building location. 
 

Each of the design options included in the PSR are described by written narratives and graphics 
(site/floor plans, phasing plans, massing models, design/construction schedules and each option’s 
merits and limitations).  Supporting documents include updated Basis of Design Narratives, Permitting 
Requirements, Comparative Budget Data and a Summary of Merits/Limitations. Refer to Section 
3.3.3.E. Budget Comparison and 3.3.3.F. Merits and Limitations.  
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Doherty Memorial High School
299 Highland Street, Worcester MA

EXISTING CONDITIONS IMAGES

AERIAL VIEW 1
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Doherty Memorial High School
299 Highland Street, Worcester MA

EXISTING CONDITIONS IMAGES

AERIAL VIEW 2
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Doherty Memorial High School
299 Highland Street, Worcester MA

EXISTING CONDITIONS IMAGES

AERIAL VIEW 3
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Doherty Memorial High School
299 Highland Street, Worcester MA

EXISTING CONDITIONS IMAGES

1. MAIN ENTRANCE

2. KITCHEN ENTRANCE / RECEIVING AREA

CBazelmans
Text Box
Attachment C

cbazelmans
Stamp



Doherty Memorial High School
299 Highland Street, Worcester MA

EXISTING CONDITIONS IMAGES

3.COURTYARD VIEW TO WEST

4. COURTYARD VIEW TO EAST
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Doherty Memorial High School
299 Highland Street, Worcester MA

EXISTING CONDITIONS IMAGES

5. TYPICAL CLASSROOM WING

6. EXTERIOR OF GYMNASIUM WING
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Doherty Memorial High School
299 Highland Street, Worcester MA

EXISTING CONDITIONS IMAGES

7. GARDENS AND CLASSROOM WING

8. GYMNASIUM ENTRANCE
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Doherty Memorial High School
299 Highland Street, Worcester MA

EXISTING CONDITIONS IMAGES

9. VIEW FROM STUDENT PARKING LOT

10. VIEW FROM BASEBALL FIELD
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Doherty Memorial High School
299 Highland Street, Worcester MA

EXISTING CONDITIONS IMAGES

11. VIEW FROM STAFF PARKING

12. NEWTON SQUARE MONUMENT
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Doherty Memorial High School
299 Highland Street, Worcester MA

EXISTING CONDITIONS IMAGES

13. EXISTING RETAINING WALL

14. EXISTING STAIR AND RETAINING WALL
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Doherty Memorial High School
299 Highland Street, Worcester MA

EXISTING CONDITIONS IMAGES

15. ENTRANCE FROM HIGHLAND STREET

16. AUDITORIUM FACADE
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Doherty Memorial High School
299 Highland Street, Worcester MA
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FEASIBILITY STUDY

Doherty Memorial High School
299 Highland Street, Worcester MA

3.3.4 Preferred Solution
E. Site Plan

4. Field and Building Massing Perspective
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D E P O S I T O R Y F O R S U R V E Y R E C O R D S : 

Massachusetts H i s t o r i c a l Commission, O f f i c e o f Secre tary 
S T R E E T A N D N U M B E R : 

Sta te House, Beacnn Strp^t . 
C I T Y O R T O W N : S T A T E : 
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|7. DESCRIPTION 

C O N D I T I O N 

(Check One) 

• E x c e l l e n t E Good • Fa i r • De te r i o ra ted • Ru ins • U nexposed 

(Check One) 

• A l t e r e d ^ U n a l t e r e d 

fC f tec * One) 

• Moved E Original Site 

D E S C R I B E T H E P R E S E N T A N D O R I G I N A L ( i f k n o w n ) P H Y S I C A L A P P E A R A N C E 

The Park consists of two parcels, the original Park, bounded by Elm, 
Russell, Highland and Park, deeded to the City by Levi Lincoln 
and John Hammond i n 1854, and the 60 acre 1888 addition of the 
area called Newton H i l l , from which was cut 20 acres for the 
Dougherty High School and about 8 acres for street widening. 
I t was purchased i n 1854, developed i n 1874, and enlarged i n 1888. 
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SIGNIFICANCE 

PERIOD CChecfc One or More as Appropriate) 

• P r e - C o l u m b i a n 1 • 1 6 t h C e n t u r y 

• 1 5 t h C e n t u r y • 1 7 t h C e n t u r y 

• 1 8 t h C e n t u r y 

3 1 9 t h C e n t u r y 

• 2 0 t h C e n t u r y 

SPECIFIC DATE<S) (If Applicable and Known) 

AREAS OF SIGNIFICANCE (Check One or JWore as Appropriate) 

A b o r i g i n a l 

i 1 P r e h i s t o r i c 

n H i s t o r i c 

[ I A g r i c u l t u r e 

I I A r c h i t e c t u r e 

• Art 

( I C o m m e r c e 

[ I C o m m u n i c o t i o n s 

j c H C o n s e r v a t i o n 

r~] E d u c a t i o n 

I [ E n g i r t e e r i n g 

I t I n d u s t r y 

( t i n v e n t i o n 

^ L a n d s c a p e 

A r c h i t e c t u r e 

I I L i t e r a t u r e 

• M i t i t o r y 

I 1 M u s i c 

• P o t i t i c o l 

• R e l i g i o n / P h i 

l o s o p h y 

{ i Science 

[ 1 S c u l p t u r e 

[ I S o c i a l / H u m a n 

i t a r i a n 

r~ l T h e a t e r 

r n T r a n s p o r t a t i o n 

£ 2 U r b o n P l a r m t n g 

• O t h e r C S p e c i f r > 

S T A T E M E N T O F S I G N I F I C A N C E 

U 

The claim that Kim Park is the f i r s t public park i n America naturally 
turns' on definitions of f i r s t , public (acquired and administered by 
a-municipality), and park (exclusively recreational). Though this 
claim is made by a plaque i n the Park, on the basis of land 
acquisition made and completed in 1854, Central Park i n New York 
counters with a land acquisition begun in 1853, though not completed 
u n t i l I856, sind other claims are made elsewhere. But the historic 
importance of Kim Park i s not only an arguable claim to national 
p r i o r i t y and a positive one to state p r i o r i t y but i t s local imp<>rt-
ance as a landmark in park development. Edward Winalcw Lincoln, 
Commissioner of Shade Trees, 1870-1885, of Parks, 1885 to his 
death in 1895, made Elm Park a model, with ponds, walks, mixed 
use of native and foreign trees and shrubs. When Newton HilL 
was ^dcled to Elm Pari^ i t , too, becarae a model park, i t s tree-covered 
drumlin contrasting with the original low-lying section. Out of 
this original p'̂ '̂chase of 28 acres grew a park system of over 
1000 acres, i n which the citizens of Worcester take great pride. 
The records of the Park Commission speak of Elm Park, which Edward 
Winslow Lincoln "thought and wrought" and direct that i t shall 
be kept as he originally planned i t . Lincoln's careful planning 
of the 1870's was a model and an inspiration later generations 
have followed. 
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Form 10-300a 
(July 1969) 

UNITED STATES DEPARTMENT OF THE INTERIOR 
NATIONAL PARK SERVICE 

NATIONAL REGISTER OF HISTORIC PLACES 

INVENTORY - NOMINATION FORM 

(Continuation Sheet) 

S T A T E 

Massachusetts 
C O U N T Y 

Worcester 

FOR NPS USE ONLY 

E N T R Y N U M B E R 

(Number all entries) 

Bounded by: Elm Street, Russell Street, Highland Street, Pleasant 
Street, and private properties on the West and North of Federal and 
Mamon Places, and excluding the property of the Worcester High 
School on Highland Street. 

9. 
Draper, James, "The Parks and Playgrounds of Worcester." 

Worcester Magazine (April, I9OI) 
The 
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ECEIPT 1 I-
U2y SiGN 0

lEVIEW 

DATE OF RECEIPT 'y/pZ/ 'AC> 
DATA PAGE 
PHCTO (S) 
PHfjTO DESCRIPTION (S) 

MAI DESCRIPTIONS (S) 
LOGGED 
ACK>10WLEDGE ///Z/<Y^ 

REG, mmm'7ihi:pp-IJU

iy^ 

NO NUMBER 

^ 

. Z A ^ ^ Z Y / ^ . P ^ ^ 

HSSTO ilAN COIMFNT iA n 

wmn •. V "Z d ' 

jlji/M/t^c.j U*-D AMftuAC-AL v C/ I \ /? 
COl-OffiNTS ^ U P^: / 

7. 
PA 

HISTORIAN 

•Sis-
COMMENTS I ARCF.TECT 

J 61A. CLO A/ J>^!iuZ - ZZ^<c^/t/. AAOZA^ /tijuAio /» YA. OY^^ YAAZCCJ, 

Chief A r c h i t e c t CUjaf Arceheo log l s t Chief H i s t o r i a n 

[•.NTRf 

K'?aper 

CHIEF. ,OAUP COMMENTS 

A- !^ -if— -A^ 
1.5 

A'y\ 

;.:DITORiAL PROCESSING 
COMMENTS 

^ Z' Y^ZO -1. 

EDITOR 
Federal Register Entry 

Annual Edition Entry 

FILE FILE WORKING NUMBER YZYZL'^:/,..^.
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Form 10-301 UNITED STATES DEPARTMENT OF THE INTERIOR 
(July 1969) NATIONAL PARK SERVICE 

NATIONAL REGISTER OF HISTORIC PLACES 

PROPERTY MAP FORM 

(Type all entries - attach to or enclose with map) 

S T A T E 

Massachusetts 
C O U N T Y 

Worcester 
FOR NPS USE ONLY 

E N T R Y N U M B E R 

7- ^>7^V I?///?/) 
1. NAME 

Elm Park 
A N D / O R H I S T O R I C : 

2., LOCATION 

U 

m 

S T R E E T A N D N U M B E R : 

Sep Cnrt.-i n n a t i nn Sheet a t t a c h e d 
C I T Y O R T O W N : 

Worcester 

Mass, 20 Worce St ,&j°--y 0 2 7 
3. MAP REFERENCe 

S O U R C E : , , . , . , , . . . r > 

L i t ; / Oi „ 'orcester-r: ' i rn FarK. i LC£IV£[ i / \ 
SCALE: 1:100 , photo Stat i cal 1 V red need hy 2/ipr 
DATE: l O f 4 * " ' ' ( " -

UJ 

UJ 
[4, REQUIREMENTS 

T O B E I N C L U D E D O N A L L M A P S 

1. Property broundaries where requi red. 

2. North arrow. 

3. La t i tude and longi tude reference. 
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H30-aR 

Hon. John F- X. Dtivorcu 
Secretary of the ConrrfOiwealth 
Cliciinnan 
^5assocht;lScttB i i l s to r l ca l CosirjlJSsloa 
Boston, 2-iassachusetts 02133 

Bear l!r. Davoren: 

Ue are pleased to inform you that the his tor ic properties l i s t ed on 

the enclosiure have been placed on the Ifetiocal Begister of Historic 

Places. Senators Edward M. Kennedy and Mvard VJ. Brooke and the 

PTmroprtLfite K«=i-nresentntives have Rlso 'be«n n o t i f i e d . Please wi th 

hold eny publ ic i ty on th i s m t i l you have received a carbon copy 

of the Congressionial correopoadence. 

Sincerely yours. 

Ernest Allen Connally 
Cliief, Office of Archeology 

eai Historic Preservation 

Enclosure 

JUL 1 1970 
Errtered i n tiie Hatlonal Register 

OCX 

HR 

EGaxsiblc:inra 6/2 V70 BASIC FILE KCTABED EJ HR 
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Properties added to the Katlonal Register of Historical Places 

MASSACHUSEITS 

Pitzliugh Lane House 
Trinity Chiurch 
Hm Park 

Gloucester, Massachusetts 
Boston, Massachusetts 
Worcester, Massachusetts 
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fl30-IR 

JUL 14 ™ 

iioa. iSaroM B. Donoiiim 
Houae of Ee^reiHiint&tives 
Wasaiiigtcai, B. G. 

r«er Mr. Dc»ohu«: 

are! pletised to Inftxrrs you ^«tt j 

ass been rHacdnated by the State I 4 a i s « Officer appointed by the 

CJovercor I'or the li#l®Bmitatioa of th« Bat ioml Htatorlc Ircseryation 

frogawm i a I4assacliusetta mad has been entered into t*i«; . l a t ioml 

Kegister of Historic Klaeca. Seaatcars Mvard M. Kennedy and Edmrd W. 

Brootoe liave also been provided with th is inf03wati<ai. By copy of th i s 

l e t t e r , t.ie State Liaison Off icer , iioa. J^m F. X. Davoren, Secretary 

of the Cocaoiwealtli, Chairftsmi, Jtossaclittsetts Historical C«i«iisBlaa, 

Boston, Hsassacixissetts C^133, has likewise been no t i f i ed , h l ea f l e t 

cxplainini the ]* i t loml Begister i s enclosed. 

Sincerely yours, 

(^0) GEORGE 6. WRUOG. JR. 

DlSTRctor 

l i ^ l o s w e 

Mt<KP^ i n t t ^ mtic«jal Kcfii&ter 
JUL 1 

CC' jt 

Hon. John F. X. Davoren, Secretary of the CoMiionwealth, Chairnian, 
Ivlassachusetts HlBtorical Comiission, Boston, mssacnusetts 0^133 
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•^p(iAL 'Z-^r 

S30-SR 

JUL U 1970 

?4 
p 

t3t 

Hon. rdwurd H. riennedy 
United btatca L«natft 
^'i.:liinGton, C . 

Leur Senator .<.enncdyt 

Vj? A^ pleaced to Infom you that t̂ -;e hlatctrlc propertiev=> listed on .. 

the cnclosxare have been narJjaated by ti:e Stot« Liaison Ofricer 

appointed by the Govrmor for the l2;xilcrr.jetrtatlon of the Z^ational 

Ilietcrlc Prcsc2''.'atlon Prcvi;raa In Itoasachusetta eiid i^ve b«en cntcr«i 

into the liatioiail Begister of Klstorlo Pisces. Ccnator Hlvî rd V. 

Q BrcKjl;e and the cpproprlute Beprescntativea have also been provided 

vlth this inrctr.jatlosa. Ly copy of this Ict'tcr, the Gtote IJLaison 

Officer, Jfcn. John F . X. Iwvcrcn, E.ccretary of the Cocnionvealtht 

Chelrtaan, Jfeao&cixUfletta Hizjtarical Co;:ii-J.83lon, Bonton^ Kacsachusctts 

02133, haa lU:<svise betai notified. A leaflet explaining the IJational 

ScclBter In enclosed. 

Sinccj-dy yours, ^-

Baclodurea 

intcred in the IJatlwial Be^loter 

Blrcctcr 

' d H i 
cc: 
Hon. John F. X. Davorea, Eccretary of the Cocnonwealth, Chalrcian, 

MasoachuDctts Historical Corrulaaion, Boston, Maasnchuisetta 02133 

Duplicate l e t t e r sent to: Hon. Ecluard W. Brook© 
Ualted C^ates Senate 
Washln£;ton, D. C. 

;,..'i;»̂ .f~.f~. 

~ZiZ'' 

..^AAf^i.!^ '••-f-A:.AP!ihi^x}"Ai;.^:.. 

i 
-I 
id. 

•If 

'^4 

1 
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fi-operties added to the rational r . . . . ^ 
-î Tixonai Register of Historleai P I -

Tltz-his^ Lace :!ou3« 
Trinity Church Gloucester, Massachusetts 

Loctoa, I,to«cach«^.tt3 
V,orcester, I-Iasoachusetts 

.r f i: 
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/ ^> . ( / j; 7u 

'••Y'Y'Y 'cP'/Z/r/ 
- • ' i / / - . ' A"'.,. >:A. '--v • J 

Telesram Photc by RICHARD F. OV/ENS 

The view from the Russell Street side of Elm Park. 

p a 

es rmiecmn to tim rsri? 
Worcester's Elm Park, said t(i 

be the first land set aside for' 
a" public park in the United: 
States, was placed on the na-j 
tional Register of Histoiical 
.Places July 1, officials of the 
National Park Service in Wash
ington said yesterday. 

This listing will protect thcj 
nrca from highway and urban' 
renewal project, or any projects; 
financed by federal funds or li
censed by the government in 
Washington, Park Service offi
cials said. 

The city's acquisition of Elm 
Park in 1G55 "was tlie first pur

chase of land for z public park 
in the United States," according 
to a plaque located near the 
Russell Street entrance. Claims 
that the park was actually the 
first public park in the country 
have been challenged by cham
pions of Central Park in iS'ew 
York and the Boston Common. 

T II 0 N a t i 0 n a 1 Georaphie 
Magazine has ranked IJostoa 
Co.mmon the oldest, saying it 
was__sct aside for pu'/.c pasture 
inflDC4)According to tlie Amcri-
cart-Antiquarian Society, Cen
tral Park wasn't established un
til 1858. 

I After tlie Elm Park area was 
!deeded to Worcester in 18.34, the; 
I parks was designed and devel-l 
loped by Edward Winslow Lin-1 
'coir., Worcester's commissioner: 
of shade trees, in 1874, accord
ing to information supplied by 
Massachusetts when it nomi
nated the park for federal pro
tection earlier this year. 

Expanded In 1838 
Tlie park was expanded with 

tlio inclusion of GO acres of Ncvv-
jton Hill land in 18S3. Doherly 
High School was built on New
ton Hill in lecent years, opening 
in 196i5. 
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2. Photo (3x3- or 3x5'I 
St:;[)le 10 left side oi f-'.^im 
photo i;amber 

1. Town Wo7-cester 

Name of -irea (if any) ^ A L r ark 

3. General dare or period 1854 , 1888 

4. ]? -irea uniiorni (e.>rplain): 

in style? n/a^ 

in condition ? Y^^ 

in t>-pe of ownership? y^s 

in use ? yes 

5. Map. Use space below to draw a general map of the area involved. Indicate any historic 
properties for which individual reports are completed on Forms B tl iru F, using corres
ponding numbers. Show street names (including route numbers, i f any) and indicate north. 
Indicate -.nth an "x- existing houses not inventoried on Form B. 

Tiiis area is Lis ted i n the National 
to the nomination form 

"Register of H i s t o r i c Places; please r e f e r 

DO NOT WRITE IN THIS SPACE 
USGS Quadrant 

MHC Photo no. 

6. Recorded by Richard Hale 

Organization Mass. Histoorical Commission 

Date 1970 

(over) 

^ - i - . : ' ^ 14 65 
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Please refer to the map in the 

Multiple Property Cover Sheet 

for this property 

Multiple Property Cover Sheet Reference Number: 64000304 
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4176

415

Com4OmfEALTU OP )(kSSACHUSWITS

t300&35q
SIflOLK, 55

- 5tSPPENr JUDICIAL COURT
Equity So. 68887

Cjfl OF WOI?CEST

vs.

EUYARD J. McCORX.CK
ATTORNEY GgRERAL

F I 1iA L DECREE

This cause came on to be heard for a final dear., and
the parties consenting hereto in open court,upon consideration thereof/it is ordered, adjudged and dqcreed

that the city of iorcnter be and is hereby authorized to us.

twenty acres of ark land known as >4ewton Hill in the City of

Worceuter as delineated on the attached plan entitled— ‘U1HD

ACqUIRED BY GIlT OF WORCESTER 10k SCHOOL PUIiI-OSlSS, )WWTON LuLL.’

dated L’ebruøry 1Q61 and sjnofficaliy descrLb.d in a d.ucription

attached hereto antitju4 “LANa ACQUIkhD BY Ciii OF WDRCESflR W(k

SCHOOL I’URI’OSES NEUWW HILL”.

And the City of Worcester shall fur flier caule a copy of

this Decree and the attached plan and description to be recorded

in the Worcester District flegtatry of Deeds within sixty days of

the date of this Decree.

By the Court, (Spalding, .3.)

19111 /s! Chester A. Dolan. Jr.
Clerk

A true copy,

At t en: --14t_—--6t1c_j
Clerk

Entered,
Boston, March

March S, 1961

CBazelmans
Text Box
Attachment IDoherty HS SJC Decree March 8, 1961
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!‘Zl AP C? OP

1091 5OZ flKfl

& src& o2 22$s6 Q352lG32fl to city 02

and Wact*t9_m1 CCfl2SOflo
-

x&2as at a po3at c goStaz’ o ot Hi,1ald

U nlnt)G 1S7*, Bogth m u° oo” scat g’rne bnKiQ

caQgity (tS)) tnt from a po2at t’,o (B) t .olatt?1 o2 aan

tnla 2 a stcrsD l1Ent nziQã V R tflzc South 8 0° oo” nat

oa4 wotatka?W 1$iis of W2t 2tW23t t%t& WTh4V t7a
0

tvo (1342) tt to a poiatj t2roo South 6 0’ 00q Vot bc3*6

bQnn12W to City of Werentor fl and Rooation Co&l

a.val hw&ad (700) gt3St to a point; thano. Uoz’thM QO 00” weSt

by Zand t3aigSa1 to City 02 Wowcaotfl Pewlw £md ZocatioQi

CocEzcioc .o hte6 ointy (ego) tast to a flatj tez’ owth
0

-6 a’ co” zt y 2AM bslomgimg to City of Wonaat Y3 and

Thcorntln cow4nLea t2ty°tol . flttp.tlaZ hLDtS (S 59)
C

ftet to a paint; t)*nc NcvUi 6 0’ 00q Wnt by 3aM ba1nDt

to City at Woz’ceztar Itrl mG Racn.tki Coaa.2on ti hn6Nd
0

flftycWa (Wy) nfl to a saint; thac. Wea’th 6 0’ 00” at

2snd beliz&slz to City of Woa’ccatn Fni and ltOECtiOQI co2aaio%’l

mix lisaia6 thirty-tin cnd £‘ofly-o htm4rQ6tr (635 Jfl) ttiit to

the point of tssiiog

Cot.iniag !0 1itwo -.

Shown on plan eiztttled - “LAW A0UD Dlt CZ’fl OF
UOR ZV1 BcflOOTs fli’OGfl, WiT0t HUL,” Said plan is
recorded herewith.

2iu a? 2z3o?
March 10, 1961 at 9h. 21m. A, N.

END OF INSTRUMENT U
KNOW ALL MEflY TUSEPRESETS

That the BRISTOL COUNTY SANOS BANK a corporation duly oabsd by

4 6

Recorded

ID

law, havrng its place of business in Taunion, in the County of Eristo\, and Common
weaLth of Massachusetts holder of a mortgage from .NaurlOeLJ_..laui..tCAblt..Mortgage Corporation dated 0:tober 22, 1955 and recorded with Worcest.rççtJgpy at heeds.

-

.mortgage was asslgaed by Able Mortgage Corporation to Bristol County

1356 nd recorded with said Registry of-Dçids j,:-t .
-.

tlIts1)IdBoolc_3744Page.44U__, aekxsowIdges satisfaction of the same.

7/
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Doherty Memorial High School 299 Highland StreetWorcester MA
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LEGEND

#

1
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3

4

#

6

5

#

8

7

9

10

RENDERED VIEW

EXISTING VIEW

TREE COVER STUDY VIEW

MAIN 
ENTRANCE

SCHEMATIC DESIGN

Doherty Memorial High School
299 Highland Street, Worcester MA

Image Key Plan
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DESIGNATED PARKING AREA ON CITY MAPS

NOTES

UTILITY INFORMATION STATEMENT
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LEGEND
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GG

WG

PROJECT

L A M O U R EU X  PA G A N O
A S S O C I A T E S | A R C H I T E C T S

108 Grove Street, Suite 300
Worcester MA 01605

508.752.2831
www.lpaa.com

OWNER

REVISIONS

No. Description Date

Doherty Memorial
High School

299 Highland Street, Worcester MA 01602

CONSULTANT

Worcester Public Schools

Project Status

20 Irving Street,

Worcester MA 01600

ALL DIMENSIONS ARE SUBJECT
TO FIELD VERIFICATION

NOT FOR CONSTRUCTION
PROGRESS PRINT:

Key Plan

COMPILED
EXISTING

CONDITIONS
PLAN

DRAWING TITLE

True North

ARCHITECT'S STAMP

CONSULTANT'S STAMP

Locus Map

DATE:

SCALE:

CKD. BY:

JOB NO:

FILE:

DWN. BY:

PRO. #13325

1"=20'
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Proposed Limit of Work (LOW)

EXISTING SITE PLAN

Healthy trees between limit of work and 
limit of grading to remain
Invasive species growth to be removed, 
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investigated to be preserved

Existing beech trees diseased and in poor 
condition to be removed 
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removed except as noted. The existing tree 
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Trees, trails , and park features at the within 
the propoerty line will remain undisturbed 
beyond the LOW

3

2

2

2

1

3

4

5

5
4

2

1

CBazelmans
Text Box
July 31, 2020

cbazelmans
Stamp



EA
ST

-W
ES

T 
TR

AI
L

PLEASANT STREET

NEWTON 
SQUARE

SU
BU

RB
AN

 R
OA

D

HA
VI

LA
ND

 S
TR

EE
T

GE
RM

AI
N 

ST
RE

ET

W
ES

TL
AN

D 
ST

RE
ET

ELM 
PARK

PA
RK

 A
VE

NU
E

EXISTING 
SOFTBALL

EXISTING 
BASEBALL

NEWTON 
HILL

HIGHLAND STREET

N

LEGEND:        

Parcel Property Line           

QUADRANT KEY PLAN:           

NOTES:

           

Existing K-12 schools         
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Outline of existing school building

PROPOSED SITE PLAN

Existing Disc Golf Tee to Remain

Existing  Trail to Remain

Proposed Limit of Work (LOW)

Within 10 years  the anticipated tree canopy 
coverage over the entire site will exceed the 
existing tree canopy coverage.
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From: cjmiller21@charter.net
To: Kim, Tori (EEA)
Cc: Czepiga, Page (EEA)
Subject: Request for Advisory Opinion (RAO)
Date: Monday, August 3, 2020 9:03:26 AM
Attachments: MEPA RAO Letter.docx

Duffy Project Analysis Tree Benefit.pdf
2020.06.29-SD-SBC-Vote.pdf
DMHS Newton Hill Project Analysis Tree Benefit.pdf
Doherty-Memorial-High-School-Tree-Assessment-Report.pdf

Good morning Tori & Page!
 
Please find attached a Request for Advisory Opinion (RAO) and attached relevant documentation
pertaining to the MSBA: Doherty Memorial High School Building Project.
 
Let me know if you have any questions or need any additional information. 
 

I will also send a 2nd email with a few pictures of the land, trees and wall that will all be destroyed by
this project.
 
Thanks for all your help and information.
 
Carleen Miller
 

mailto:cjmiller21@charter.net
mailto:tori.kim@mass.gov
mailto:page.czepiga@mass.gov







7/31/2020



Massachusetts Environmental Policy Act (MEPA) Office

100 Cambridge St., Suite 900

Boston, MA 02114



Attn: 	Ms. Tori Kim

	Director



RE:	Request for Advisory Opinion (RAO) 

MSBA: Doherty Memorial High School Building Project



Dear Ms. Kim,



I am seeking a Request for Advisory Opinion (RAO) on the Doherty memorial High School Building Project.  This project is receiving funding from the Massachusetts School Building Authority (MSBA), this funding is Financial Assistance from a State Agency.  The city and project team has stated this project does not meet any MEPA thresholds, so a MEPA review has not been planned for the project.  We believe multiple MEPA thresholds will be met by this project and are seeking a determination from the Secretary as to whether this project is subject to MEPA jurisdiction.  If it does we would like the project to have a MEPA review completed.



Description of Project:

This project is a multi-year 4 phase project that will be building a new West Side public high school (Doherty Memorial), artificial turf field and large parking lot on the 20-acre parcel of land located within Historic Elm Park.  Elm Park is a 130-year-old Historic Park listed in the Historic and National Registries – the 20-acre parcel abuts the Newton Hill section of the park on all three sides and is a very large project budget with a budget of $293,384,178.00.  As this parcel of land is not large enough to meet all the requirements for the new school a 2nd Public Park Wetherell Park (Duffy Field) will be impacted by this project as well with the building of an artificial turf field that is needed by the high school.  The field on Wetherell Park will not be funded by the Doherty Memorial project but it is additional impact to the environment that is caused by this project and will impact the community and environment.  If the city and school department chose a correct site to build this new school on it would not be impacting the environment and 2 public parks.



Potential Environmental Impacts:



The following are issues documented with the project the community is trying to get acknowledged:

· Elimination of the remaining recreational open green space (6 acres) from the property that has been used by the public for the past 60 years

· Build a 5-story 420,000 sq foot high-rise school on the open green space, destroying the integrity of the natural historic landscape of the park.   Top of building is 622’ high only 53 feet lower than summit of Newton Hill at 675’ high.

· Increase parking spaces from 200 to 400 cars

· Build new access roads on the site

· Build two artificial turf fields that will not be available to the public (both on Newton Hill and Wetherell Park) and causing pollutant from storm water runoff that end up in in our rivers

· Destruction of 14 Heritage sized trees along with 456+ other large trees increasing urban heat index in community and public park.  Wetherell Park will lose over 140 large trees.  (See attached reports).

· Destruction of historic stone wall and stairs build in 1890 – historical significance not being considered by project developers as the city excluded this 20-acre parcel from the National Historic Registry in 1970.  This stone wall is one of two walls that were built in the Historical Park in 1910 along the length of Highland St.



The 3 sites selected for this project per the MSBA requirement were all undersized – none of them met requirements for the new school but they moved forward with the project and would not consider other sites.



Other sites that have been offered up by the community as ‘better alternatives’ for the new school building – the city/school committee refuses to consider them stating it will impact the current schedule for the project.   These other alternatives also do not involve the destruction or impact to the Historic Public Park land that the community has rescued and worked for the past 20 years to fully restore back to serve the many needs of the community.

1. Land to build the new school building is available right next to all the fields the school currently uses for its sports programs, this land is located on Park Ave near Beaver Brook Park (this land needs to be rescued and is currently the home to many homeless people and drug dealing) – the committee declined to consider it.

2. Land that currently houses a private high school which has closed and is for sale complete with open space that meets all the requirements for the new school and is within the district is available for purchase, this land is located at 781 Grove St, there is over 20 acres with existing fields and land to accommodate this new school – the committee has declined to evaluate or consider it despite being requested twice by members of the building committee, they are stating it would impact the current schedule for the project. 



There is NO concern to do the right thing or about environmental impact taken into consideration with this project – the project team even stated at a public meeting that a MEPA review is not required stating the 14 heritage trees that will be cut do not meet requirements since they are set to far back from the street – these are public shade trees that reside on public land.  This project also created a building committee where 21 of the 24 members are municipal employees or elected city officials of the city of Worcester.   With only 3 community members on the committee not tied directly to the city there is no way to have community voices heard as is proof that none of the concerns are being reflected in the schematic designs for the new school.  



Massachusetts Historical Commission is currently reviewing and requesting additional information for the Project Notification Form.  The initial information submitted does not accurately show realistic views for the project – the project is downplaying the impact this project will have on the Historic Park and the community. 



MEPA Review Thresholds met/exceeded:

· Land

· Creation of 10 or more acres of impervious area 

· Artificial turf field, parking lot +

· 420,000 sq foot building (roof) – 13 acres total

· OR Creation of 5 or more acres of impervious area

· artificial turf field and parking lot – 7 acres

· Wastewater

· New discharge or expansion of untreated stormwater directly to an outstanding resource water

· Water runoff from parking lot, building and artificial turf field

· Loss of trees

· Transportation

· Cut five or more living public shade trees of 14 or more inches in diameter at breast height

· Eliminate 300 or more feet of stone wall

· Air – and environmental impacts tied to air – 200+ more cars, loss of over 460 trees from the site.  Emissions by equipment used for new building – heating/cooling/etc.



To aid you in visualizing the impacts I have included pictures of the existing site and the new proposed site. 



Website with additional information:  https://www.friendsofnewtonhill.org/dhs



Should you require any additional information, I would be happy to help you further.  You may reach me by phone at 508-796-2352 or email cjmiller21@charter.net.  

  

Please help us to address our environmental concerns to help preserve our parks and help maintain vital natural resources for the citizens of Worcester.





Sincerely,

Carleen Miller

Resident, Taxpayer of City of Worcester



Attachments:

DMHS Newton Hill Project Analysis Tree Benefit

Duffy Project Analysis Tree Benefit

Doherty-Memorial-High School-Tree-Assessment-Report

2020.06.29-SD-SBC-Vote
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July 4, 2020  Duffy Field Artificial Turf Field Project Environmental Impact  


Tree Carbon Storage & Benefits Calculator Analysis  


The following is an outline of the procedure followed to measure the impact of potential tree 


loss resulting from the proposed Duffy Field artificial turf field project. 


1. Measure impact area  


 
2. inventory trees > 6” breast high diameter (BHD) 4’6” above the ground 
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3. Utilizing the National Arbor Day Tree Benefit Calculator calculate the potential tree 


benefit loss from this project. Trees in urban areas provide a number of important 


benefits. They help to clean the air, curb storm water runoff, raise property values, 


sequester carbon, and reduce energy costs. 


 (https://www.arborday.org/calculator/treeInfo.cfm?zip=01602&city=WORCESTER&state=MA&climatezone=No


rtheast) An example is shown below for a 6 inch black locust tree. 


 
4. Calculate annual carbon storage potential that may be lost.


 



https://www.arborday.org/calculator/treeInfo.cfm?zip=01602&city=WORCESTER&state=MA&climatezone=Northeast

https://www.arborday.org/calculator/treeInfo.cfm?zip=01602&city=WORCESTER&state=MA&climatezone=Northeast
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5. Calculate potential storm water runoff control that may be lost. 


 


 


6. The Tree Benefit Calculator also recognizes other ecological services provided by trees 


including;  


• Potential cooling energy savings from reduced urban heat island impact. 


Evapotranspiration converts liquid water to water vapor and cools the air by using 


solar energy that would otherwise result in heating of the air. 


• improved air quality by absorption of atmospheric pollutants 
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7. New research performed in 2019 by WPI has documented the mitigation of the urban 


heat island effect that results from forests and urban areas.  A particularly striking 


example was identified in the Burncoat neighborhood where the infestation of the Asian 


longhorn beetle resulted in extensive tree removal in several residential neighborhoods. A 


temperature differential of ~10 °F higher was documented in the clear-cut 


neighborhoods. 
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8. In 2016, The Toxic Use Reduction Institute at the University of Lowell produced a fact 


sheet for universities and municipalities entitled “Athletic Playing Fields and Artificial 


Turf: Considerations for Municipalities and Institutions”.  Their research identified 


significant health risks in terms of toxic runoff from the artificial turf, potential health 


effects for athletes and adverse environmental effects created by artificial turf fields.  


Some of their findings include the following; 


• Environmental concerns include loss of wildlife habitat and contaminated runoff into 


the environment.  
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• A report by the New York State Department of Environmental Conservation found 


that surface temperatures on a synthetic turf field were 35°F to 42°F higher than 


those on natural grass. 


• In another study, artificial turf fibers reached temperatures of 156°F under direct 


sunlight, while the crumb rubber infill reached 101°F. 


• Heat-related illness can be a life-threatening emergency. Experts note that athletic 


coaches and other staff need to be educated about heat-related illness and 


understand how to prevent it, including cancelling sport activities when appropriate. 


• Crumb rubber infill made from recycled tires, also referred to as styrene butadiene 


rubber (SBR) infill, is currently the most widely used type of infill. This type of infill 


contains a large number of chemicals that are known to be hazardous to human health 


and the environment. These include poly-aromatic hydrocarbons (PAHs); volatile 


organic compounds (VOCs); metals, such as lead and zinc; and other chemicals. Some of 


the chemicals found in crumb rubber are known to cause cancer.   


• A study by the Connecticut Department of Environmental Protection identified 


concerns related to a number of chemicals in storm water runoff from artificial turf 


fields. These include both metals and organic compounds. They noted high zinc 


concentrations in storm water as a particular concern for aquatic organisms. They also 


noted the potential for leaching of high levels of copper, cadmium, barium, manganese 


and lead in some cases. 


In conclusion, we urge the city of Worcester to reconsider this project and cancel their 


proposal to install an artificial turf field in Duffy Park. 
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July, 2020  Potential Doherty Memorial High School Project Environmental Impact  
Tree Carbon Storage & Benefits Calculator Analysis  


 


The following is a summary of the procedure used to measure the impact of potential tree loss 
at Newton Hill from the proposed Doherty Memorial High School (DMHS) construction project. 


1. Project impact area  


 
 


2. The Pocket Manual of Forest Trees of Massachusetts, published by the Massachusetts 
Department of conservation and recreation with support from the USDA Forest Service, 
was used to inventory trees within the project boundaries outlined in the schematic design 
site plan.  Trees > 6” breast high diameter (BHD) ~4’6” above the ground were documented.  
A summary of this inventory may be found on page 2. 


3. The National Arbor Day Tree Benefit Calculator was used to quantify the potential tree 
benefit loss from this project. Trees in urban areas provide a number of important benefits 
including help to clean the air, retain storm water runoff, raise property values, sequester 
carbon, and reduce energy costs. 


 
https://www.arborday.org/calculator/treeInfo.cfm?zip=01602&city=WORCESTER&state=MA&climatezone=Nort


heast   An example is shown on page 2 for a 20 inch black locust tree. 
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While some functional benefits of trees are well 
documented, others are difficult to quantify (e.g., human 
social and communal health). Trees’ specific geography, 
climate, and interactions with humans and infrastructure 
is highly variable and makes precise calculations that 
much more difficult. Given these complexities, the 
results presented here should be considered initial 
approximations-a general accounting of the benefits.  
Benefits of trees do not account for the costs 
associated with trees’ long-term care and maintenance. 


A 20 inch Black locust provides overall benefits of $188 
every year. 


If this tree is cared for and grows to 25 inches, it will provide $214 in annual benefits. 
 


4. Using the inventory, calculations were made to determine the potential annual carbon 
storage that will be lost. 


 


 Trees sequester (lock up) CO2 in their roots, trunks, stems and leaves while they grow, 
and in wood products after they are harvested. 
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 Trees near buildings can reduce heating and air conditioning demands, thereby reducing 
emissions associated with power production.  Combating climate change will take a 
worldwide, multifaceted approach, and by preserving existing trees in urban areas 
significant atmospheric carbon reductions may be achieved. 
For more information visit: The Center for Urban Forest Research 
 


5. Calculations were also made to determine potential storm water runoff control that may be 
lost. It appears that certain areas of Worcester are experiencing street flooding during 
heavy or sustained rain storms due to undersized storm water conduits designed many years 
ago that do not account for the effects of increased rain fall associated with climate 
change. A tabulation of this annual retention benefit that will be lost is shown on page 4.  
The impact of the new Doherty School project is particularly significant since project 
runoff is diverted to Beaver Brook which serves as the headwaters of the Blackstone River. 
The Tree Benefit calculator offers this explanation of the beneficial effect of tree storm 
water retention:   


Urban storm water runoff (or "non-point source 
pollution") washes chemicals (oil, gasoline, salts, etc.) 
and litter from surfaces such as roadways and parking 
lots into streams, wetlands, rivers and oceans. The 
more impervious the surface (e.g., concrete, asphalt, 
rooftops), the more quickly pollutants are washed into 
our community waterways. Drinking water, aquatic life 
and the health of our entire ecosystem can be 
adversely effected by this process.  Trees act as 
mini-reservoirs, controlling runoff at the source and 
reduce runoff by:  


 


 Intercepting and holding rain on leaves, branches and bark 
 Increasing infiltration and storage of rainwater through the tree’s root system 
 Reducing soil erosion by slowing rainfall before it strikes the soil  
 For more information visit: The Center for Urban Forest Research 


 


 


 







 


4 
 


 


6. The Tree Benefit Calculator also recognizes other ecological services provided by trees 
including;  


 Potential cooling energy savings from reduced urban heat island impact. 
Evapotranspiration converts liquid water to water vapor and cools the air by using 
solar energy that would otherwise result in heating of the air. 


 improved air quality by absorption of atmospheric pollutants 
 Air pollution is a serious health threat that causes asthma, coughing, headaches, 


respiratory and heart disease, and cancer. Over 150 million people live in areas where 
ozone levels violate federal air quality standards; more than 100 million people are 
impacted when dust and other particulate levels are considered unhealthy. We now 
know that the urban forest can mitigate the health effects of pollution by: 


 Absorbing pollutants like ozone, nitrogen dioxide and sulfur dioxide through leaves 
 Intercepting particulate matter like dust, ash and smoke 
 Releasing oxygen through photosynthesis 
 Lowering air temperatures which reduces the production of ozone 
 Reducing energy use and subsequent pollutant emissions from power plants 


 
 


7. New research performed in 2019 by WPI has documented the reduction of the urban heat 
island effect that results from forests in urban areas.  A particularly striking example was 
identified in the Burncoat neighborhood where the infestation of the Asian longhorn beetle 
resulted in extensive tree removal in several residential neighborhoods. A temperature 
differential of ~10 °F higher was documented in the clear-cut neighborhoods. 
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8. In 2016, The Toxic Use Reduction Institute at the University of Lowell produced a fact 
sheet for universities and municipalities entitled “Athletic Playing Fields and Artificial Turf: 
Considerations for Municipalities and Institutions”.  Their research identified significant 
health risks in terms of toxic runoff from the artificial turf, potential health effects for 
athletes and adverse environmental effects created by artificial turf fields.  Some of their 
findings include the following; 


 Environmental concerns include loss of wildlife habitat and contaminated runoff into 
the environment.  
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 A report by the New York State Department of Environmental Conservation found 
that surface temperatures on a synthetic turf field were 35°F to 42°F higher than 
those on natural grass. 


 In another study, artificial turf fibers reached temperatures of 156°F under direct 
sunlight, while the crumb rubber infill reached 101°F. 


 Heat-related illness can be a life-threatening emergency. Experts note that athletic 
coaches and other staff need to be educated about heat-related illness and 
understand how to prevent it, including cancelling sport activities when appropriate. 


 Crumb rubber infill made from recycled tires, also referred to as styrene butadiene 
rubber (SBR) infill, is currently the most widely used type of infill. This type of infill 
contains a large number of chemicals that are known to be hazardous to human health 
and the environment. These include poly-aromatic hydrocarbons (PAHs); volatile 
organic compounds (VOCs); metals, such as lead and zinc; and other chemicals. Some of 
the chemicals found in crumb rubber are known to cause cancer.   


 A study by the Connecticut Department of Environmental Protection identified 
concerns related to a number of chemicals in storm water runoff from artificial turf 
fields. These include both metals and organic compounds. They noted high zinc 
concentrations in storm water as a particular concern for aquatic organisms. They also 
noted the potential for leaching of high levels of copper, cadmium, barium, manganese 
and lead in some cases. 


In conclusion, we urge the city of Worcester to reconsider the site selection process that 
places the new Doherty High School on Newton Hill that will forever alter the urban ecosystem 
of the park.  If the City is unwilling to consider this, we ask that the project specifications 
employ best practice site construction standards to preserve as many existing trees on Newton 
Hill during the construction as possible. In addition, we believe it is essential to keep our natural 
playing fields and ask they cancel their proposal to install an artificial turf field on Newton Hill. 
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Notice of Disclaimer 


Assessment data provided by The Davey Tree Expert Company and its subsidiaries are based 
on visual observation at the time of inspection. Visual records do not include individual testing 
or advanced analysis, and do not include aerial or subterranean inspection, except where 
specified. The Davey Tree Expert Company is not responsible for the discovery or 
identification of hidden or otherwise non-observable risks. Records may not remain accurate 
after inspection due to the variable deterioration of inspected material. The Davey Tree Expert 
Company provides no warranty with respect to the fitness of the urban forest for any use or 
purpose whatsoever. 
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Work Item I: Level II Basic Tree Risk Assessment 
 
 


Risk Rating System:  Risk categorization was done using the risk matrix and assessment 
methodology presented in the International Society of Arboriculture (ISA) Tree Risk Assessment Qualification 
(TRAQ) course, and all arborists assisting with the inspection have these credentials. In addition to site 
conditions and general health characteristics, Davey’s arborists inspected the crown, branches, trunk, and 
above ground roots and root collar for signs and symptoms of stress, disease, decay, and decline, as well as 
poor structural integrity. For the purpose of this assessment, the overall risk rating for each tree was defined 
using terminology consistent with the TRAQ course and represents the single greatest concern in relation to 
a target at the time of inspection. Multiple defects may be observed; however, generally only the defect of 
greatest concern is recorded. Risk is assigned as 1 of 4 categories:  Low, Moderate, High, and Extreme. A 
general description is provided below; however, the TRAQ manual should be consulted for further 
explanation of the risk matrix methodology and terminology used. 
 
Low Risk – Consequences are negligible, and likelihood (of failure) is unlikely, or consequences (of failure) 


are minor and likelihood (of failure) is somewhat likely. 
 


Moderate Risk – Consequences (of failure) are minor and likelihood (of failure) is very likely or likely, or 
consequences (of failure) are significant or severe and likelihood (of failure) is somewhat likely. 
 


High Risk – Consequences (of failure) are significant and likelihood (of failure) is very likely or likely, or 
consequences (of failure) are severe and likelihood (of failure) is likely. 
 


Extreme Risk – Failure is imminent with a high likelihood of impacting the target, and the consequences of 
failure are severe. 


 
 


Condition:  Condition indicates the current state of a tree’s health and structural soundness.  As 
adapted from the Council of Tree and Landscape Appraiser’s “Guide for Plant Appraisal”, condition is 
determined through a visual evaluation of the roots, trunk, and scaffold branches, as well as branches, twigs, 
foliage and buds. The overall health of any given tree is essentially the sum of the condition for all of these 
woody and vegetative components. The Council’s condition rating system returns a numerical value (1-4) 
that can then be characterized as “Dead”, “Poor”, “Fair”, and “Good”, respectively, as represented in i-Tree 
Streets v5. General characteristics of overall health are provided below; however, it is important to remember 
that these ratings account for the sum of a tree’s parts.  Also, conditions may change at any time for any 
number of factors including exacerbation of known and unknown defects, introduction or advancement of 
insects and disease, environmental stress, and adverse site factors, among others. 
  
Good - The tree has no major structural problems, no significant mechanical damage, no insect or disease 
issues of concern, and minimal to no signs of stress. 


  
Fair - The tree may exhibit minor structural problems; mechanical damage that decreases the stability of a 
tree’s roots, trunk, or scaffold branches; presence of and/or damage from harmful insects and diseases; and 
general signs of stress such as wilting or minor twig dieback. 


  
Poor - The tree may have major structural defects, extensive wounds or decay (localized or widespread), 
mechanical damage that increases the likelihood of failure, significant crown dieback, and insect or disease 
issues that result in a noticeable decline in tree health. 
 
Dead - Trees in this category are dead. 
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Observed Site Conditions 


 


The 12 trees that were assessed are all located along a walking trail. The soil along the walking trail is 
noticeably compacted and shallow in many places as numerous roots from the assessed trees are exposed 
along the trail. The area is flat. However, trees 8 and 9 are located on a gentle slope. The trees are located 
within approximately 30 feet of a heavily trafficked roadway (Highland St.). To the south there is a slight hill 
leading to some sports fields. This hill provides some wind buffering but at the time of the assessment a 
moderate wind was still felt along the trail. 
 


 


Tree #1 


 


This American beech (Fagus grandifolia) is approximately 41” DBH. It is in Fair condition. It shows signs of 
normal vigor for a tree this large. There is a large (approximately 9” diameter branch that shows signs of 
weak attachment. This is currently the most critical defect on this tree but due to the low likelihood of 
impacting a target, should it fail, this tree still poses a Low risk overall. There is a small cavity near the base 
of the tree that extends approximately 6” into the tree. However, the sapwood appears to have 
compartmentalized the wound well and at this time it is not extending around the tree. Sounding the tree 
revealed a small area of decay behind the outer bark next to a visible seam. This decay does not seem to be 
extensive. It is recommended that the dead wood be pruned out of this tree and the decay be monitored 
annually. If the decay becomes more severe, a follow up Level II inspection should take place. 


                                   
Picture 1: Tree #1                          Picture 2: Weak Branch Attachment 
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Picture 3: Basal Cavity                          Picture 4: Small Area of Decay 
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Tree #2 
 
 
This American Beech (Fagus grandifolia) is approximately 26” DBH. It is in Poor condition. A large leader 
has developed extensive decay. Visible decay conks were present on the leader during the time of the 
inspection. This decay has progressed into the main trunk of the tree. Another visible decay conk could be 
seen protruding from a cavity in the main trunk. Sounding the tree revealed evidence that the entire tree may 
be hollow. The current overall risk rating of this tree is Moderate. It is recommended that this tree be 
removed in order to remove the risk. 


   
Photo 1: Tree #2                        Photo 2: Decay with Visible Conks 
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Tree #3 
 
This American Beech (Fagus grandifolia) is approximately 27” DBH. It is in Fair condition. There are several 
dead limbs. Some as large as 6” DBH and several crossing/codominant limbs present. Some as large as 10” 
DBH. It also appears that this tree is suffering from Beech Bark Disease, a potentially fatal condition. Small 
fruiting bodies on the bark were observed. This is likely a fungus called Nectria coccinea, a typical sign of 
Beech Bark Disease. It is recommended that a Level III inspection take place on this tree to confirm the 
identity of Beech Bark Disease. If this disease is not confirmed and/or removal is not recommended following 
a Level III inspection, the dead and crossing limbs should be removed to reduce risk. The current overall risk 
of this tree is Low. 


    
Photo 1: Tree #3              Photo 2: Dead Branches 
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Photo #3: Crossing and Codominant Branches              Photo #4: Decay on Root Flare 
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Photo 5: Signs of Beech Bark Disease                      Photo 6: Nectria coccinea fungus 
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Tree #4 
 
This European Beech (Fagus sylvatica) is approximately 64” DBH. It is in Fair condition. There is some 
included bark within the trunk with some moisture exuding from the area. This liquid is most likely water from 
ice melting within the included area and not a sign of disease or decay. However, included bark does 
increase the chance of developing disease or decay as moisture can become trapped here. An 
approximately 4” limb recently broke and fell. At the time of inspection, the limb was still present near the 
base of the tree. It appears that this limb broke during recent high winds as there was no sign of decay at the 
break point. It is recommended that all dead and broken limbs be pruned from the tree to reduce risk. Annual 
visual inspection of the tree is also recommended to monitor the included bark. The overall risk of this tree is 
Low. 


     
Photo 1: Tree #4            Photo 2: Included and Wet Bark 
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Photo 3: Recent Wind/Storm Damage            Photo 4: Broken Limb 
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Tree #5 
 
This American Beech (Fagus grandifolia) is approximately 21” DBH. It is in poor condition. There is extensive 
decay throughout the tree. This is apparent based on sounding the tree and the cavities present. There are 
also some overextended branches on this tree. However, its relatively small size results in an overall Low 
Risk. If there are plans to increase the presence of a target in this area, it is recommended that this tree be 
removed as the presence of a target would increase the overall risk. 


           
Photo 1: Tree #5      Photo 2: Dead Limbs 
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Photo 3: Decay Cavities               Photo 4: Overextended Limb 
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Tree #6 
 
This European beech (Fagus sylvatica) is approximately 58” DBH. It is in Fair condition. There are several 
burls located on the trunk, but they do not seem to effect the health of the tree. There are several hanging 
branches that could fall at any moment. Due to the presence of the hanging branches the overall risk is 
Moderate. However, the canopy shows normal vigor and good health. It is recommended that the hanging 
branches be removed as soon as possible to reduce risk to Low. It is recommended that any dead wood be 
pruned out as well. 


    
Photo 1: Tree #6       Photo 2: Burls on Trunk           Photo 3: Hanging Branch 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







Davey Resource Group, Inc. 15 April 2020  


Tree #7 
 
This European beech (Fagus sylvatica) is approximately 61” DBH. It is in poor condition. There is extensive 
sapwood decay around the base of the tree. Some areas have shown signs of proper healing but much of 
the decayed area is not healing properly. Sounding the tree did not definitively reveal heartwood decay. 
However, due to the size of the tree it would be difficult to ascertain most of the interior of the tree with only a 
sounding hammer. Mushrooms are visible in some areas of the tree which also suggests extensive decay. A 
level III inspection could reveal limited heartwood decay that may warrant retaining the tree for a couple 
more years but based on the evidence observed during the level II inspection it is recommended that 
removal of this tree is likely the safest option. The overall risk of this tree is Moderate. 


     
Photo 1: Tree #7              Photo 2: Extensive Sapwood Decay 







Davey Resource Group, Inc. 16 April 2020  


   
Photo 3: Wound Wood Development Photo 4: No Wound Wood Photo 5: Decay Fungus Present 
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Tree #8 
 
This European beech (Fagus sylvatica) is approximately 43” DBH. It is in Good condition. The full crown 
shows good vitality and no signs of decay were observed. An approximately 7” diameter branch has broken 
recently, likely due to high winds. The branch is still attached but could fall at any time. However, the branch 
is not located over the trail or road so the likelihood of striking a target is very low. The overall risk of this tree 
is Low. General tree cleaning and removal of the broken branch is recommended. 
 


      
Photo 1: Tree #8               Photo 2: Broken Branch 
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Tree #9 
 
This American beech (Fagus grandifolia) is approximately 32” DBH. It is in Fair condition. The tree has 
codominant leaders with some included bark at the attachment point. Some moisture was observed 
extending from the crotch of the codominant leaders. However, this is likely water from melted ice that got 
trapped in the crotch or included bark. Like tree #3, this tree is also showing early signs of Beech Bark 
Disease as Nectria coccinia was observed. Currently, this tree has an overall risk of Low. A level III 
inspection is recommended in order to confirm the presence of this disease. If Beech Bark Disease is 
present, removal may be the safest option. However, if the disease is not present, it is recommended to 
prune any dead wood in the crown to reduce risk. 


     
Photo 1: Tree #9             Photo 2: Codominant Leaders and Moisture 
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                                               Photo 3: Nectria coccinea fungus 
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Tree #10 
 
This American beech (Fagus grandifolia) is approximately 31” DBH. It is in Fair condition. There is a cavity of 
decay near the base of the tree that does not appear to be healing properly. However, the decay does not 
seem to be extending very deep into the tree or progressing rapidly around the tree. It is possible that this 
tree may still be able to compartmentalize this decay properly. Sounding the tree did not reveal any other 
areas of obvious decay beneath the bark. There is also a detached 3” diameter branch that is hung up in the 
crown and could fall at any time. However, based on the size of the branch and the height from which it 
would drop, it would likely only cause minor damage even if it did hit a target. The overall risk of this tree is 
Low. It is recommended that dead wood and hanging branches be removed from this tree to lower risk. It is 
also highly recommended that this tree be visually inspected annually to monitor any spread of decay. 


    
Photo 1: Tree #10            Photo 2: Dead Branch Hung up in Crown 
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Photo 3: Decay at Base of Tree            Photo 4: Closeup of Decay 
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Tree #11 
 
This European beech (Fagus sylvatica) is approximately 30” DBH. It is in Fair condition. There is a seam of 
included bark running vertically through the trunk. Sounding the tree indicated that some decay is forming 
beneath the bark near this site. Additionally, this tree also shows signs of Beech Bark Disease. Like the 
previous two trees showing signs of this condition, a Level III inspection is recommended to confirm the 
presence of the disease. If the disease is confirmed, removal is likely the safest option. However, if the 
disease is not present, it is recommended that dead and broken branches be removed from the tree to lower 
risk. Additionally, it is recommended that a visual annual inspection be completed to monitor for signs of 
decay along the line of included bark. The current overall risk of this tree is Low. 


     
Photo 1: Tree #11            Photo 2: Included Bark (some decay beneath) 
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    Photo 3: Nectria coccinea fungus 
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Tree #12 
 
This American beech (Fagus grandifolia) is approximately 32” DBH. It is in Fair condition. This tree is located 
on the opposite side of the trail as the other 11 trees. There are some dead limbs present; some as large as 
7” in diameter. This tree also has a seam of included bark running vertically through the trunk. Like tree #11, 
sounding the trunk indicated there may be some decay beneath the bark near the included seam. The 
overall risk of this tree is Low. It is recommended that the dead and broken branches be pruned out to 
reduce risk. 


   
Photo 1: Tree #12           Photo 2: Dead Branches 
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Photo 3: Included Bark (some decay beneath) 
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Work Item 2: Level I Limited Visual Tree Risk Assessment 
 
 
The following trees have been identified as either posing a hazard risk to the study area or are 
recommended for a Level II Basic Tree Assessment. All trees identified in this list have been flagged on site 
with orange flagging tape. The corresponding tree number has been written on the flagging. 
 


Tree # Assessment Date Species DBH Recommended Action 


1 4/20/2020 
Acer platanoides (Norway 


maple) 
31 Level II Inspection 


2 4/20/2020 Acer rubrum (red maple) 10 Remove Hazard Tree 


3 4/20/2020 
Robinia pseudoacacia (black 


locust 
30 Remove Hazard Tree 


4 4/20/2020 
Quercus rubra (Northern red 


oak) 18 Level II Inspection 


5 4/20/2020 Acer rubrum (red maple) 43 Level II Inspection 


6 4/20/2020 Acer rubrum (red maple) 32 Level II Inspection 


7 4/20/2020 Acer rubrum (red maple) 24 Remove Hazard Tree 


8 4/20/2020 Acer rubrum (red maple) 28 Level II Inspection 


9 4/20/2020 Quercus velutina (black oak) 39 Level II Inspection 


10 4/20/2020 
Quercus rubra (Northern red 


oak) 
17 Prune Hazard Tree 


11 4/20/2020 
Quercus rubra (Northern red 


oak) 
17 Prune Hazard Tree 


12 4/20/2020 Quercus rubra (Northern red 
oak) 


16 Prune Hazard Tree 


13 4/20/2020 Quercus alba (white oak) 37 Level II Inspection 


14 4/20/2020 Quercus alba (white oak) 30 Level II Inspection 


15 4/20/2020 Quercus alba (white oak) 16 Prune Hazard Tree 


16 4/20/2020 Quercus alba (white oak) 21 Level II Inspection 


17 4/20/2020 Quercus alba (white oak) 40 Level II Inspection 


18 4/20/2020 
Quercus rubra (Northern red 


oak) 
17 Prune Hazard Tree 


19 4/20/2020 Prunus serotina (black cherry) 14 Prune Hazard Tree 


20 4/20/2020 
Quercus rubra (Northern red 


oak) 
15 Prune Hazard Tree 


21 4/20/2020 Prunus serotina (black cherry) 12 Remove Hazard Tree 


22 4/20/2020 
Quercus rubra (Northern red 


oak) 16 Prune Hazard Tree 
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Attachment 
Exhibit A 


 
 


 
 


Location of Assessed Trees in Work Item #1 
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Attachment 
Exhibit B 
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Christina Bazelmans


From: Rob Para
Sent: Thursday, May 21, 2020 9:28 AM
To: Christina Bazelmans
Subject: FW: Doherty High Tree Report
Attachments: Coral-spot Nectria Canker.pdf; Tree #11.pdf; Tree #3.pdf; Tree #9.pdf


Christina 
See attached, these open but wording is jibberish  
Assume it is a corrupt file  or incompatibility w/ my system  
 
Thoughts  
Thanks  
 
Robert Para Jr. 
 


 
 


508.752.2831   |   www.lpaa.com 
 


From: Morse, Clayton <clayton.morse@davey.com>  
Sent: Thursday, May 21, 2020 7:04 AM 
To: Lynne Giesecke <lgiesecke@studio2112la.com>; Rob Para <RPara@lpaa.com> 
Cc: Stendrup, Bill <bill.stendrup@davey.com> 
Subject: Re: Doherty High Tree Report 
 
Good Morning Lynne and Rob, 
 
I have attached the laboratory results for the three beech trees that were sampled. Only one was confirmed to have 
beech bark disease (tree #3). However, nectria canker was confirmed in the other two trees (tree #9 and tree #11). I 
have also attached additional information about nectria canker from the UMass Extension. As we discussed, I highly 
recommend that tree #3 be removed to prevent the spread of beech bark disease. Additionally, although nectria canker 
is less aggressive, the likelihood that this disease will spread in the landscape is high. As described in the UMass material, 
fresh pruning cuts are especially susceptible to infection. Since the healthier trees nearby have been recommended for 
pruning, this increases the risk of spreading nectria canker significantly. Therefore, I strongly suggest considering 
removing trees #9 and #11 as well, before any pruning takes place. 
 
Please let me know if you have any questions. 
 
Thank you, 
 
Clayton 
 
  
 


Clayton Morse, CTSP |Project Arborist 
ISA Certified Arborist NE-7091A 
Davey Resource Group, Inc. | Environmental Consulting 
P: 508-340-5976 
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7/31/2020 
 
Massachusetts Environmental Policy Act (MEPA) Office 
100 Cambridge St., Suite 900 
Boston, MA 02114 
 
Attn:  Ms. Tori Kim 
 Director 
 
RE: Request for Advisory Opinion (RAO)  

MSBA: Doherty Memorial High School Building Project 
 
Dear Ms. Kim, 
 
I am seeking a Request for Advisory Opinion (RAO) on the Doherty memorial High School Building Project.  This project is 
receiving funding from the Massachusetts School Building Authority (MSBA), this funding is Financial Assistance from a 
State Agency.  The city and project team has stated this project does not meet any MEPA thresholds, so a MEPA review 
has not been planned for the project.  We believe multiple MEPA thresholds will be met by this project and are seeking a 
determination from the Secretary as to whether this project is subject to MEPA jurisdiction.  If it does we would like the 
project to have a MEPA review completed. 
 
Description of Project: 
This project is a multi-year 4 phase project that will be building a new West Side public high school (Doherty Memorial), 
artificial turf field and large parking lot on the 20-acre parcel of land located within Historic Elm Park.  Elm Park is a 130-
year-old Historic Park listed in the Historic and National Registries – the 20-acre parcel abuts the Newton Hill section of 
the park on all three sides and is a very large project budget with a budget of $293,384,178.00.  As this parcel of land is 
not large enough to meet all the requirements for the new school a 2nd Public Park Wetherell Park (Duffy Field) will be 
impacted by this project as well with the building of an artificial turf field that is needed by the high school.  The field on 
Wetherell Park will not be funded by the Doherty Memorial project but it is additional impact to the environment that is 
caused by this project and will impact the community and environment.  If the city and school department chose a 
correct site to build this new school on it would not be impacting the environment and 2 public parks. 
 
Potential Environmental Impacts: 
 
The following are issues documented with the project the community is trying to get acknowledged: 

• Elimination of the remaining recreational open green space (6 acres) from the property that has been used by 
the public for the past 60 years 

• Build a 5-story 420,000 sq foot high-rise school on the open green space, destroying the integrity of the natural 
historic landscape of the park.   Top of building is 622’ high only 53 feet lower than summit of Newton Hill at 
675’ high. 

• Increase parking spaces from 200 to 400 cars 
• Build new access roads on the site 
• Build two artificial turf fields that will not be available to the public (both on Newton Hill and Wetherell Park) 

and causing pollutant from storm water runoff that end up in in our rivers 
• Destruction of 14 Heritage sized trees along with 456+ other large trees increasing urban heat index in 

community and public park.  Wetherell Park will lose over 140 large trees.  (See attached reports). 
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• Destruction of historic stone wall and stairs build in 1890 – historical significance not being considered by 
project developers as the city excluded this 20-acre parcel from the National Historic Registry in 1970.  This 
stone wall is one of two walls that were built in the Historical Park in 1910 along the length of Highland St. 

 
The 3 sites selected for this project per the MSBA requirement were all undersized – none of them met requirements for 
the new school but they moved forward with the project and would not consider other sites. 
 
Other sites that have been offered up by the community as ‘better alternatives’ for the new school building – the 
city/school committee refuses to consider them stating it will impact the current schedule for the project.   These other 
alternatives also do not involve the destruction or impact to the Historic Public Park land that the community has 
rescued and worked for the past 20 years to fully restore back to serve the many needs of the community. 

1. Land to build the new school building is available right next to all the fields the school currently uses for its 
sports programs, this land is located on Park Ave near Beaver Brook Park (this land needs to be rescued and is 
currently the home to many homeless people and drug dealing) – the committee declined to consider it. 

2. Land that currently houses a private high school which has closed and is for sale complete with open space that 
meets all the requirements for the new school and is within the district is available for purchase, this land is 
located at 781 Grove St, there is over 20 acres with existing fields and land to accommodate this new school – 
the committee has declined to evaluate or consider it despite being requested twice by members of the building 
committee, they are stating it would impact the current schedule for the project.  

 
There is NO concern to do the right thing or about environmental impact taken into consideration with this project – the 
project team even stated at a public meeting that a MEPA review is not required stating the 14 heritage trees that will 
be cut do not meet requirements since they are set to far back from the street – these are public shade trees that reside 
on public land.  This project also created a building committee where 21 of the 24 members are municipal employees or 
elected city officials of the city of Worcester.   With only 3 community members on the committee not tied directly to 
the city there is no way to have community voices heard as is proof that none of the concerns are being reflected in the 
schematic designs for the new school.   
 
Massachusetts Historical Commission is currently reviewing and requesting additional information for the Project 
Notification Form.  The initial information submitted does not accurately show realistic views for the project – the 
project is downplaying the impact this project will have on the Historic Park and the community.  
 
MEPA Review Thresholds met/exceeded: 
 Land 

o Creation of 10 or more acres of impervious area  
 Artificial turf field, parking lot + 
 420,000 sq foot building (roof) – 13 acres total 

o OR Creation of 5 or more acres of impervious area 
 artificial turf field and parking lot – 7 acres 

 Wastewater 
o New discharge or expansion of untreated stormwater directly to an outstanding resource water 

 Water runoff from parking lot, building and artificial turf field 
 Loss of trees 

 Transportation 
o Cut five or more living public shade trees of 14 or more inches in diameter at breast height 
o Eliminate 300 or more feet of stone wall 
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 Air – and environmental impacts tied to air – 200+ more cars, loss of over 460 trees from the site.  Emissions by 
equipment used for new building – heating/cooling/etc. 

 
To aid you in visualizing the impacts I have included pictures of the existing site and the new proposed site.  
 
Website with additional information:  https://www.friendsofnewtonhill.org/dhs 
 
Should you require any additional information, I would be happy to help you further.  You may reach me by phone at 
508-796-2352 or email cjmiller21@charter.net.   
   
Please help us to address our environmental concerns to help preserve our parks and help maintain vital natural 
resources for the citizens of Worcester. 
 
 
Sincerely, 

Carleen Miller 
Resident, Taxpayer of City of Worcester 
 

Attachments: 

DMHS Newton Hill Project Analysis Tree Benefit 
Duffy Project Analysis Tree Benefit 
Doherty-Memorial-High School-Tree-Assessment-Report 
2020.06.29-SD-SBC-Vote 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.friendsofnewtonhill.org/dhs
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Existing Site: 

 
 

New Proposed Site: 

 

Phase 1 
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Phase 2 

Phase 3 
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Phase 4 
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July 4, 2020  Duffy Field Artificial Turf Field Project Environmental Impact  

Tree Carbon Storage & Benefits Calculator Analysis  

The following is an outline of the procedure followed to measure the impact of potential tree 

loss resulting from the proposed Duffy Field artificial turf field project. 

1. Measure impact area  

 
2. inventory trees > 6” breast high diameter (BHD) 4’6” above the ground 
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3. Utilizing the National Arbor Day Tree Benefit Calculator calculate the potential tree 

benefit loss from this project. Trees in urban areas provide a number of important 

benefits. They help to clean the air, curb storm water runoff, raise property values, 

sequester carbon, and reduce energy costs. 

 (https://www.arborday.org/calculator/treeInfo.cfm?zip=01602&city=WORCESTER&state=MA&climatezone=No

rtheast) An example is shown below for a 6 inch black locust tree. 

 
4. Calculate annual carbon storage potential that may be lost.

 

https://www.arborday.org/calculator/treeInfo.cfm?zip=01602&city=WORCESTER&state=MA&climatezone=Northeast
https://www.arborday.org/calculator/treeInfo.cfm?zip=01602&city=WORCESTER&state=MA&climatezone=Northeast
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5. Calculate potential storm water runoff control that may be lost. 

 

 

6. The Tree Benefit Calculator also recognizes other ecological services provided by trees 

including;  

• Potential cooling energy savings from reduced urban heat island impact. 

Evapotranspiration converts liquid water to water vapor and cools the air by using 

solar energy that would otherwise result in heating of the air. 

• improved air quality by absorption of atmospheric pollutants 
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7. New research performed in 2019 by WPI has documented the mitigation of the urban 

heat island effect that results from forests and urban areas.  A particularly striking 

example was identified in the Burncoat neighborhood where the infestation of the Asian 

longhorn beetle resulted in extensive tree removal in several residential neighborhoods. A 

temperature differential of ~10 °F higher was documented in the clear-cut 

neighborhoods. 
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8. In 2016, The Toxic Use Reduction Institute at the University of Lowell produced a fact 

sheet for universities and municipalities entitled “Athletic Playing Fields and Artificial 

Turf: Considerations for Municipalities and Institutions”.  Their research identified 

significant health risks in terms of toxic runoff from the artificial turf, potential health 

effects for athletes and adverse environmental effects created by artificial turf fields.  

Some of their findings include the following; 

• Environmental concerns include loss of wildlife habitat and contaminated runoff into 

the environment.  
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• A report by the New York State Department of Environmental Conservation found 

that surface temperatures on a synthetic turf field were 35°F to 42°F higher than 

those on natural grass. 

• In another study, artificial turf fibers reached temperatures of 156°F under direct 

sunlight, while the crumb rubber infill reached 101°F. 

• Heat-related illness can be a life-threatening emergency. Experts note that athletic 

coaches and other staff need to be educated about heat-related illness and 

understand how to prevent it, including cancelling sport activities when appropriate. 

• Crumb rubber infill made from recycled tires, also referred to as styrene butadiene 

rubber (SBR) infill, is currently the most widely used type of infill. This type of infill 

contains a large number of chemicals that are known to be hazardous to human health 

and the environment. These include poly-aromatic hydrocarbons (PAHs); volatile 

organic compounds (VOCs); metals, such as lead and zinc; and other chemicals. Some of 

the chemicals found in crumb rubber are known to cause cancer.   

• A study by the Connecticut Department of Environmental Protection identified 

concerns related to a number of chemicals in storm water runoff from artificial turf 

fields. These include both metals and organic compounds. They noted high zinc 

concentrations in storm water as a particular concern for aquatic organisms. They also 

noted the potential for leaching of high levels of copper, cadmium, barium, manganese 

and lead in some cases. 

In conclusion, we urge the city of Worcester to reconsider this project and cancel their 

proposal to install an artificial turf field in Duffy Park. 
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July, 2020  Potential Doherty Memorial High School Project Environmental Impact  
Tree Carbon Storage & Benefits Calculator Analysis  

 

The following is a summary of the procedure used to measure the impact of potential tree loss 
at Newton Hill from the proposed Doherty Memorial High School (DMHS) construction project. 

1. Project impact area  

 
 

2. The Pocket Manual of Forest Trees of Massachusetts, published by the Massachusetts 
Department of conservation and recreation with support from the USDA Forest Service, 
was used to inventory trees within the project boundaries outlined in the schematic design 
site plan.  Trees > 6” breast high diameter (BHD) ~4’6” above the ground were documented.  
A summary of this inventory may be found on page 2. 

3. The National Arbor Day Tree Benefit Calculator was used to quantify the potential tree 
benefit loss from this project. Trees in urban areas provide a number of important benefits 
including help to clean the air, retain storm water runoff, raise property values, sequester 
carbon, and reduce energy costs. 

 
https://www.arborday.org/calculator/treeInfo.cfm?zip=01602&city=WORCESTER&state=MA&climatezone=Nort

heast   An example is shown on page 2 for a 20 inch black locust tree. 
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While some functional benefits of trees are well 
documented, others are difficult to quantify (e.g., human 
social and communal health). Trees’ specific geography, 
climate, and interactions with humans and infrastructure 
is highly variable and makes precise calculations that 
much more difficult. Given these complexities, the 
results presented here should be considered initial 
approximations-a general accounting of the benefits.  
Benefits of trees do not account for the costs 
associated with trees’ long-term care and maintenance. 

A 20 inch Black locust provides overall benefits of $188 
every year. 

If this tree is cared for and grows to 25 inches, it will provide $214 in annual benefits. 
 

4. Using the inventory, calculations were made to determine the potential annual carbon 
storage that will be lost. 

 

 Trees sequester (lock up) CO2 in their roots, trunks, stems and leaves while they grow, 
and in wood products after they are harvested. 
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 Trees near buildings can reduce heating and air conditioning demands, thereby reducing 
emissions associated with power production.  Combating climate change will take a 
worldwide, multifaceted approach, and by preserving existing trees in urban areas 
significant atmospheric carbon reductions may be achieved. 
For more information visit: The Center for Urban Forest Research 
 

5. Calculations were also made to determine potential storm water runoff control that may be 
lost. It appears that certain areas of Worcester are experiencing street flooding during 
heavy or sustained rain storms due to undersized storm water conduits designed many years 
ago that do not account for the effects of increased rain fall associated with climate 
change. A tabulation of this annual retention benefit that will be lost is shown on page 4.  
The impact of the new Doherty School project is particularly significant since project 
runoff is diverted to Beaver Brook which serves as the headwaters of the Blackstone River. 
The Tree Benefit calculator offers this explanation of the beneficial effect of tree storm 
water retention:   

Urban storm water runoff (or "non-point source 
pollution") washes chemicals (oil, gasoline, salts, etc.) 
and litter from surfaces such as roadways and parking 
lots into streams, wetlands, rivers and oceans. The 
more impervious the surface (e.g., concrete, asphalt, 
rooftops), the more quickly pollutants are washed into 
our community waterways. Drinking water, aquatic life 
and the health of our entire ecosystem can be 
adversely effected by this process.  Trees act as 
mini-reservoirs, controlling runoff at the source and 
reduce runoff by:  

 

 Intercepting and holding rain on leaves, branches and bark 
 Increasing infiltration and storage of rainwater through the tree’s root system 
 Reducing soil erosion by slowing rainfall before it strikes the soil  
 For more information visit: The Center for Urban Forest Research 
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6. The Tree Benefit Calculator also recognizes other ecological services provided by trees 
including;  

 Potential cooling energy savings from reduced urban heat island impact. 
Evapotranspiration converts liquid water to water vapor and cools the air by using 
solar energy that would otherwise result in heating of the air. 

 improved air quality by absorption of atmospheric pollutants 
 Air pollution is a serious health threat that causes asthma, coughing, headaches, 

respiratory and heart disease, and cancer. Over 150 million people live in areas where 
ozone levels violate federal air quality standards; more than 100 million people are 
impacted when dust and other particulate levels are considered unhealthy. We now 
know that the urban forest can mitigate the health effects of pollution by: 

 Absorbing pollutants like ozone, nitrogen dioxide and sulfur dioxide through leaves 
 Intercepting particulate matter like dust, ash and smoke 
 Releasing oxygen through photosynthesis 
 Lowering air temperatures which reduces the production of ozone 
 Reducing energy use and subsequent pollutant emissions from power plants 

 
 

7. New research performed in 2019 by WPI has documented the reduction of the urban heat 
island effect that results from forests in urban areas.  A particularly striking example was 
identified in the Burncoat neighborhood where the infestation of the Asian longhorn beetle 
resulted in extensive tree removal in several residential neighborhoods. A temperature 
differential of ~10 °F higher was documented in the clear-cut neighborhoods. 
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8. In 2016, The Toxic Use Reduction Institute at the University of Lowell produced a fact 
sheet for universities and municipalities entitled “Athletic Playing Fields and Artificial Turf: 
Considerations for Municipalities and Institutions”.  Their research identified significant 
health risks in terms of toxic runoff from the artificial turf, potential health effects for 
athletes and adverse environmental effects created by artificial turf fields.  Some of their 
findings include the following; 

 Environmental concerns include loss of wildlife habitat and contaminated runoff into 
the environment.  
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 A report by the New York State Department of Environmental Conservation found 
that surface temperatures on a synthetic turf field were 35°F to 42°F higher than 
those on natural grass. 

 In another study, artificial turf fibers reached temperatures of 156°F under direct 
sunlight, while the crumb rubber infill reached 101°F. 

 Heat-related illness can be a life-threatening emergency. Experts note that athletic 
coaches and other staff need to be educated about heat-related illness and 
understand how to prevent it, including cancelling sport activities when appropriate. 

 Crumb rubber infill made from recycled tires, also referred to as styrene butadiene 
rubber (SBR) infill, is currently the most widely used type of infill. This type of infill 
contains a large number of chemicals that are known to be hazardous to human health 
and the environment. These include poly-aromatic hydrocarbons (PAHs); volatile 
organic compounds (VOCs); metals, such as lead and zinc; and other chemicals. Some of 
the chemicals found in crumb rubber are known to cause cancer.   

 A study by the Connecticut Department of Environmental Protection identified 
concerns related to a number of chemicals in storm water runoff from artificial turf 
fields. These include both metals and organic compounds. They noted high zinc 
concentrations in storm water as a particular concern for aquatic organisms. They also 
noted the potential for leaching of high levels of copper, cadmium, barium, manganese 
and lead in some cases. 

In conclusion, we urge the city of Worcester to reconsider the site selection process that 
places the new Doherty High School on Newton Hill that will forever alter the urban ecosystem 
of the park.  If the City is unwilling to consider this, we ask that the project specifications 
employ best practice site construction standards to preserve as many existing trees on Newton 
Hill during the construction as possible. In addition, we believe it is essential to keep our natural 
playing fields and ask they cancel their proposal to install an artificial turf field on Newton Hill. 
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SUSTAINABLE DESIGN GOALS

LEED V.4 Building Design & Construction: SCHOOLS
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Tree Assessment Summary Report 

Doherty Memorial High School 
Relocation Project Tree Assessment 
City of Worcester, Massachusetts 
April 21, 2020 

Prepared for: 
Studio 2112 Landscape Architecture 
840 Summer Street Suite 102  
Boston, MA 02127  
Phone: 857-350-3856 

Prepared by: 
Davey Resource Group 
A Wholly Owned Subsidiary of 
The Davey Tree Expert Company 
3 Industrial Drive Suite A 
Shrewsbury, MA 01545 

RPara
Text Box
Refer to supplemental report dated 5/20/20 , attachedSurvey/topographical plan w/ tree notes added attached 
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Davey Resource Group, Inc. 2 April 2020  

 

Notice of Disclaimer 

Assessment data provided by The Davey Tree Expert Company and its subsidiaries are based 
on visual observation at the time of inspection. Visual records do not include individual testing 
or advanced analysis, and do not include aerial or subterranean inspection, except where 
specified. The Davey Tree Expert Company is not responsible for the discovery or 
identification of hidden or otherwise non-observable risks. Records may not remain accurate 
after inspection due to the variable deterioration of inspected material. The Davey Tree Expert 
Company provides no warranty with respect to the fitness of the urban forest for any use or 
purpose whatsoever. 
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Davey Resource Group, Inc. 3 April 2020  

Work Item I: Level II Basic Tree Risk Assessment 
 
 

Risk Rating System:  Risk categorization was done using the risk matrix and assessment 
methodology presented in the International Society of Arboriculture (ISA) Tree Risk Assessment Qualification 
(TRAQ) course, and all arborists assisting with the inspection have these credentials. In addition to site 
conditions and general health characteristics, Davey’s arborists inspected the crown, branches, trunk, and 
above ground roots and root collar for signs and symptoms of stress, disease, decay, and decline, as well as 
poor structural integrity. For the purpose of this assessment, the overall risk rating for each tree was defined 
using terminology consistent with the TRAQ course and represents the single greatest concern in relation to 
a target at the time of inspection. Multiple defects may be observed; however, generally only the defect of 
greatest concern is recorded. Risk is assigned as 1 of 4 categories:  Low, Moderate, High, and Extreme. A 
general description is provided below; however, the TRAQ manual should be consulted for further 
explanation of the risk matrix methodology and terminology used. 
 
Low Risk – Consequences are negligible, and likelihood (of failure) is unlikely, or consequences (of failure) 

are minor and likelihood (of failure) is somewhat likely. 
 

Moderate Risk – Consequences (of failure) are minor and likelihood (of failure) is very likely or likely, or 
consequences (of failure) are significant or severe and likelihood (of failure) is somewhat likely. 
 

High Risk – Consequences (of failure) are significant and likelihood (of failure) is very likely or likely, or 
consequences (of failure) are severe and likelihood (of failure) is likely. 
 

Extreme Risk – Failure is imminent with a high likelihood of impacting the target, and the consequences of 
failure are severe. 

 
 

Condition:  Condition indicates the current state of a tree’s health and structural soundness.  As 
adapted from the Council of Tree and Landscape Appraiser’s “Guide for Plant Appraisal”, condition is 
determined through a visual evaluation of the roots, trunk, and scaffold branches, as well as branches, twigs, 
foliage and buds. The overall health of any given tree is essentially the sum of the condition for all of these 
woody and vegetative components. The Council’s condition rating system returns a numerical value (1-4) 
that can then be characterized as “Dead”, “Poor”, “Fair”, and “Good”, respectively, as represented in i-Tree 
Streets v5. General characteristics of overall health are provided below; however, it is important to remember 
that these ratings account for the sum of a tree’s parts.  Also, conditions may change at any time for any 
number of factors including exacerbation of known and unknown defects, introduction or advancement of 
insects and disease, environmental stress, and adverse site factors, among others. 
  
Good - The tree has no major structural problems, no significant mechanical damage, no insect or disease 
issues of concern, and minimal to no signs of stress. 

  
Fair - The tree may exhibit minor structural problems; mechanical damage that decreases the stability of a 
tree’s roots, trunk, or scaffold branches; presence of and/or damage from harmful insects and diseases; and 
general signs of stress such as wilting or minor twig dieback. 

  
Poor - The tree may have major structural defects, extensive wounds or decay (localized or widespread), 
mechanical damage that increases the likelihood of failure, significant crown dieback, and insect or disease 
issues that result in a noticeable decline in tree health. 
 
Dead - Trees in this category are dead. 
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Davey Resource Group, Inc. 4 April 2020  

Observed Site Conditions 

 

The 12 trees that were assessed are all located along a walking trail. The soil along the walking trail is 
noticeably compacted and shallow in many places as numerous roots from the assessed trees are exposed 
along the trail. The area is flat. However, trees 8 and 9 are located on a gentle slope. The trees are located 
within approximately 30 feet of a heavily trafficked roadway (Highland St.). To the south there is a slight hill 
leading to some sports fields. This hill provides some wind buffering but at the time of the assessment a 
moderate wind was still felt along the trail. 
 

 

Tree #1 

 

This American beech (Fagus grandifolia) is approximately 41” DBH. It is in Fair condition. It shows signs of 
normal vigor for a tree this large. There is a large (approximately 9” diameter branch that shows signs of 
weak attachment. This is currently the most critical defect on this tree but due to the low likelihood of 
impacting a target, should it fail, this tree still poses a Low risk overall. There is a small cavity near the base 
of the tree that extends approximately 6” into the tree. However, the sapwood appears to have 
compartmentalized the wound well and at this time it is not extending around the tree. Sounding the tree 
revealed a small area of decay behind the outer bark next to a visible seam. This decay does not seem to be 
extensive. It is recommended that the dead wood be pruned out of this tree and the decay be monitored 
annually. If the decay becomes more severe, a follow up Level II inspection should take place. 

                                   
Picture 1: Tree #1                          Picture 2: Weak Branch Attachment 
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Picture 3: Basal Cavity                          Picture 4: Small Area of Decay 
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Davey Resource Group, Inc. 6 April 2020  

Tree #2 
 
 
This American Beech (Fagus grandifolia) is approximately 26” DBH. It is in Poor condition. A large leader 
has developed extensive decay. Visible decay conks were present on the leader during the time of the 
inspection. This decay has progressed into the main trunk of the tree. Another visible decay conk could be 
seen protruding from a cavity in the main trunk. Sounding the tree revealed evidence that the entire tree may 
be hollow. The current overall risk rating of this tree is Moderate. It is recommended that this tree be 
removed in order to remove the risk. 

   
Photo 1: Tree #2                        Photo 2: Decay with Visible Conks 
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Tree #3 
 
This American Beech (Fagus grandifolia) is approximately 27” DBH. It is in Fair condition. There are several 
dead limbs. Some as large as 6” DBH and several crossing/codominant limbs present. Some as large as 10” 
DBH. It also appears that this tree is suffering from Beech Bark Disease, a potentially fatal condition. Small 
fruiting bodies on the bark were observed. This is likely a fungus called Nectria coccinea, a typical sign of 
Beech Bark Disease. It is recommended that a Level III inspection take place on this tree to confirm the 
identity of Beech Bark Disease. If this disease is not confirmed and/or removal is not recommended following 
a Level III inspection, the dead and crossing limbs should be removed to reduce risk. The current overall risk 
of this tree is Low. 

    
Photo 1: Tree #3              Photo 2: Dead Branches 
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Photo #3: Crossing and Codominant Branches              Photo #4: Decay on Root Flare 
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Photo 5: Signs of Beech Bark Disease                      Photo 6: Nectria coccinea fungus 
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Tree #4 
 
This European Beech (Fagus sylvatica) is approximately 64” DBH. It is in Fair condition. There is some 
included bark within the trunk with some moisture exuding from the area. This liquid is most likely water from 
ice melting within the included area and not a sign of disease or decay. However, included bark does 
increase the chance of developing disease or decay as moisture can become trapped here. An 
approximately 4” limb recently broke and fell. At the time of inspection, the limb was still present near the 
base of the tree. It appears that this limb broke during recent high winds as there was no sign of decay at the 
break point. It is recommended that all dead and broken limbs be pruned from the tree to reduce risk. Annual 
visual inspection of the tree is also recommended to monitor the included bark. The overall risk of this tree is 
Low. 

     
Photo 1: Tree #4            Photo 2: Included and Wet Bark 
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Photo 3: Recent Wind/Storm Damage            Photo 4: Broken Limb 
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Tree #5 
 
This American Beech (Fagus grandifolia) is approximately 21” DBH. It is in poor condition. There is extensive 
decay throughout the tree. This is apparent based on sounding the tree and the cavities present. There are 
also some overextended branches on this tree. However, its relatively small size results in an overall Low 
Risk. If there are plans to increase the presence of a target in this area, it is recommended that this tree be 
removed as the presence of a target would increase the overall risk. 

           
Photo 1: Tree #5      Photo 2: Dead Limbs 
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Photo 3: Decay Cavities               Photo 4: Overextended Limb 
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Tree #6 
 
This European beech (Fagus sylvatica) is approximately 58” DBH. It is in Fair condition. There are several 
burls located on the trunk, but they do not seem to effect the health of the tree. There are several hanging 
branches that could fall at any moment. Due to the presence of the hanging branches the overall risk is 
Moderate. However, the canopy shows normal vigor and good health. It is recommended that the hanging 
branches be removed as soon as possible to reduce risk to Low. It is recommended that any dead wood be 
pruned out as well. 

    
Photo 1: Tree #6       Photo 2: Burls on Trunk           Photo 3: Hanging Branch 
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Tree #7 
 
This European beech (Fagus sylvatica) is approximately 61” DBH. It is in poor condition. There is extensive 
sapwood decay around the base of the tree. Some areas have shown signs of proper healing but much of 
the decayed area is not healing properly. Sounding the tree did not definitively reveal heartwood decay. 
However, due to the size of the tree it would be difficult to ascertain most of the interior of the tree with only a 
sounding hammer. Mushrooms are visible in some areas of the tree which also suggests extensive decay. A 
level III inspection could reveal limited heartwood decay that may warrant retaining the tree for a couple 
more years but based on the evidence observed during the level II inspection it is recommended that 
removal of this tree is likely the safest option. The overall risk of this tree is Moderate. 

     
Photo 1: Tree #7              Photo 2: Extensive Sapwood Decay 

cbazelmans
Stamp



Davey Resource Group, Inc. 16 April 2020  

   
Photo 3: Wound Wood Development Photo 4: No Wound Wood Photo 5: Decay Fungus Present 
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Tree #8 
 
This European beech (Fagus sylvatica) is approximately 43” DBH. It is in Good condition. The full crown 
shows good vitality and no signs of decay were observed. An approximately 7” diameter branch has broken 
recently, likely due to high winds. The branch is still attached but could fall at any time. However, the branch 
is not located over the trail or road so the likelihood of striking a target is very low. The overall risk of this tree 
is Low. General tree cleaning and removal of the broken branch is recommended. 
 

      
Photo 1: Tree #8               Photo 2: Broken Branch 
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Tree #9 
 
This American beech (Fagus grandifolia) is approximately 32” DBH. It is in Fair condition. The tree has 
codominant leaders with some included bark at the attachment point. Some moisture was observed 
extending from the crotch of the codominant leaders. However, this is likely water from melted ice that got 
trapped in the crotch or included bark. Like tree #3, this tree is also showing early signs of Beech Bark 
Disease as Nectria coccinia was observed. Currently, this tree has an overall risk of Low. A level III 
inspection is recommended in order to confirm the presence of this disease. If Beech Bark Disease is 
present, removal may be the safest option. However, if the disease is not present, it is recommended to 
prune any dead wood in the crown to reduce risk. 

     
Photo 1: Tree #9             Photo 2: Codominant Leaders and Moisture 
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                                               Photo 3: Nectria coccinea fungus 
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Tree #10 
 
This American beech (Fagus grandifolia) is approximately 31” DBH. It is in Fair condition. There is a cavity of 
decay near the base of the tree that does not appear to be healing properly. However, the decay does not 
seem to be extending very deep into the tree or progressing rapidly around the tree. It is possible that this 
tree may still be able to compartmentalize this decay properly. Sounding the tree did not reveal any other 
areas of obvious decay beneath the bark. There is also a detached 3” diameter branch that is hung up in the 
crown and could fall at any time. However, based on the size of the branch and the height from which it 
would drop, it would likely only cause minor damage even if it did hit a target. The overall risk of this tree is 
Low. It is recommended that dead wood and hanging branches be removed from this tree to lower risk. It is 
also highly recommended that this tree be visually inspected annually to monitor any spread of decay. 

    
Photo 1: Tree #10            Photo 2: Dead Branch Hung up in Crown 
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Photo 3: Decay at Base of Tree            Photo 4: Closeup of Decay 
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Tree #11 
 
This European beech (Fagus sylvatica) is approximately 30” DBH. It is in Fair condition. There is a seam of 
included bark running vertically through the trunk. Sounding the tree indicated that some decay is forming 
beneath the bark near this site. Additionally, this tree also shows signs of Beech Bark Disease. Like the 
previous two trees showing signs of this condition, a Level III inspection is recommended to confirm the 
presence of the disease. If the disease is confirmed, removal is likely the safest option. However, if the 
disease is not present, it is recommended that dead and broken branches be removed from the tree to lower 
risk. Additionally, it is recommended that a visual annual inspection be completed to monitor for signs of 
decay along the line of included bark. The current overall risk of this tree is Low. 

     
Photo 1: Tree #11            Photo 2: Included Bark (some decay beneath) 
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    Photo 3: Nectria coccinea fungus 
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Tree #12 
 
This American beech (Fagus grandifolia) is approximately 32” DBH. It is in Fair condition. This tree is located 
on the opposite side of the trail as the other 11 trees. There are some dead limbs present; some as large as 
7” in diameter. This tree also has a seam of included bark running vertically through the trunk. Like tree #11, 
sounding the trunk indicated there may be some decay beneath the bark near the included seam. The 
overall risk of this tree is Low. It is recommended that the dead and broken branches be pruned out to 
reduce risk. 

   
Photo 1: Tree #12           Photo 2: Dead Branches 
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Photo 3: Included Bark (some decay beneath) 
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Work Item 2: Level I Limited Visual Tree Risk Assessment 
 
 
The following trees have been identified as either posing a hazard risk to the study area or are 
recommended for a Level II Basic Tree Assessment. All trees identified in this list have been flagged on site 
with orange flagging tape. The corresponding tree number has been written on the flagging. 
 

Tree # Assessment Date Species DBH Recommended Action 

1 4/20/2020 
Acer platanoides (Norway 

maple) 
31 Level II Inspection 

2 4/20/2020 Acer rubrum (red maple) 10 Remove Hazard Tree 

3 4/20/2020 
Robinia pseudoacacia (black 

locust 
30 Remove Hazard Tree 

4 4/20/2020 
Quercus rubra (Northern red 

oak) 18 Level II Inspection 

5 4/20/2020 Acer rubrum (red maple) 43 Level II Inspection 

6 4/20/2020 Acer rubrum (red maple) 32 Level II Inspection 

7 4/20/2020 Acer rubrum (red maple) 24 Remove Hazard Tree 

8 4/20/2020 Acer rubrum (red maple) 28 Level II Inspection 

9 4/20/2020 Quercus velutina (black oak) 39 Level II Inspection 

10 4/20/2020 
Quercus rubra (Northern red 

oak) 
17 Prune Hazard Tree 

11 4/20/2020 
Quercus rubra (Northern red 

oak) 
17 Prune Hazard Tree 

12 4/20/2020 Quercus rubra (Northern red 
oak) 

16 Prune Hazard Tree 

13 4/20/2020 Quercus alba (white oak) 37 Level II Inspection 

14 4/20/2020 Quercus alba (white oak) 30 Level II Inspection 

15 4/20/2020 Quercus alba (white oak) 16 Prune Hazard Tree 

16 4/20/2020 Quercus alba (white oak) 21 Level II Inspection 

17 4/20/2020 Quercus alba (white oak) 40 Level II Inspection 

18 4/20/2020 
Quercus rubra (Northern red 

oak) 
17 Prune Hazard Tree 

19 4/20/2020 Prunus serotina (black cherry) 14 Prune Hazard Tree 

20 4/20/2020 
Quercus rubra (Northern red 

oak) 
15 Prune Hazard Tree 

21 4/20/2020 Prunus serotina (black cherry) 12 Remove Hazard Tree 

22 4/20/2020 
Quercus rubra (Northern red 

oak) 16 Prune Hazard Tree 
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Attachment 
Exhibit A 

 
 

 
 

Location of Assessed Trees in Work Item #1 
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Attachment 
Exhibit B 
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Level 1 Limited Visual Tree Risk Assessment Study Area Limits 
Doherty Memorial High School Relocation Project 
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Christina Bazelmans

From: Rob Para
Sent: Thursday, May 21, 2020 9:28 AM
To: Christina Bazelmans
Subject: FW: Doherty High Tree Report
Attachments: Coral-spot Nectria Canker.pdf; Tree #11.pdf; Tree #3.pdf; Tree #9.pdf

Christina 
See attached, these open but wording is jibberish  
Assume it is a corrupt file  or incompatibility w/ my system  
 
Thoughts  
Thanks  
 
Robert Para Jr. 
 

 
 

508.752.2831   |   www.lpaa.com 
 

From: Morse, Clayton <clayton.morse@davey.com>  
Sent: Thursday, May 21, 2020 7:04 AM 
To: Lynne Giesecke <lgiesecke@studio2112la.com>; Rob Para <RPara@lpaa.com> 
Cc: Stendrup, Bill <bill.stendrup@davey.com> 
Subject: Re: Doherty High Tree Report 
 
Good Morning Lynne and Rob, 
 
I have attached the laboratory results for the three beech trees that were sampled. Only one was confirmed to have 
beech bark disease (tree #3). However, nectria canker was confirmed in the other two trees (tree #9 and tree #11). I 
have also attached additional information about nectria canker from the UMass Extension. As we discussed, I highly 
recommend that tree #3 be removed to prevent the spread of beech bark disease. Additionally, although nectria canker 
is less aggressive, the likelihood that this disease will spread in the landscape is high. As described in the UMass material, 
fresh pruning cuts are especially susceptible to infection. Since the healthier trees nearby have been recommended for 
pruning, this increases the risk of spreading nectria canker significantly. Therefore, I strongly suggest considering 
removing trees #9 and #11 as well, before any pruning takes place. 
 
Please let me know if you have any questions. 
 
Thank you, 
 
Clayton 
 
  
 

Clayton Morse, CTSP |Project Arborist 
ISA Certified Arborist NE-7091A 
Davey Resource Group, Inc. | Environmental Consulting 
P: 508-340-5976 
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04 September 2020 
 
 
 
Ms. Tori Kim, Director 
Massachusetts Environmental Policy Act (MEPA) Office  
100 Cambridge St., Suite 900  
Boston, MA 02114 
 
 
Re:       Request for Advisory Opinion (RAO)   

MSBA: Doherty Memorial High School Building Project 
 
 
 
 Dear Ms. Kim: 
 
This letter is a response to the Request for Advisory Opinion (RAO) submitted by Carleen Miller on July 31, 2020, and 
the subsequent virtual meeting that took place on August 31, 2020.  We have organized the response to address the 
RAO key points and give sufficient project background for your reference in the following sections: 
 

I. Key RAO Clarifications 
II. MEPA Environmental Notification Form Thresholds 

III. Doherty Memorial High School Project Overview 
IV. Specific RAO Topic Responses 

 
From its inception, this project development has been a transparent and inclusive process per rigorous 
Massachusetts School Building Authority (MSBA) guidelines, including numerous public workshops and 
presentations through each project phase.  Each submission has been posted on the City and School’s public 
websites with a link for public comment and questions. Our team’s intent has been to honor and celebrate the legacy 
of the Doherty Memorial High School while providing the students and the community with a facility that will support 
and enhance the educational programs for many decades to come.   
 
As we review all MEPA thresholds for an ENF review, none are met for the Doherty Memorial Project.  Since the 
project has previously completed a comprehensive 9-month Feasibility Study as required by the MSBA, redundant 
reviews may cause unforeseen schedule days and undue hardship for the school and community. 
 

cbazelmans
Stamp



 

-2- 
 
We appreciate your attention to this project review.  Please advise if any additional information is required. 
 
Sincerely, 
 

Robert Para, Jr., AIA 
Project Architect 
 
RP/cb 
 
Attachments:  
 

1. Public Meeting Minutes Discussing Duffy Field 
2. MA Historical Commission Project Notification Form and Correspondence 
3. Title Opinion and Deed Covenant Review 
4. Existing and Proposed Site Plan 
5. Friends of Newton Hill / Park Spirit Meeting Minutes, October 2019.  

 
cc: K. Russell Adams, Asst. Commissioner, DPW 
 DMHS Steering Committee 
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I. Key RAO Clarifications 
 
The project team would like to clarify three key statements issued in the original RAO. 

 
1. Any proposed improvements to Wetherell Park/Duffy Field are separate from the Doherty Memorial High 

School project. The City of Worcester parks are managed, scheduled and maintained by the City Parks and 
Recreation Department and may be used for Worcester Public Schools programs by permission.  Any potential 
improvements to the park would be subject to a separate public process, and would be developed under the 
purview of the City Parks and Recreation Department, and is not part of the Doherty Memorial High School 
MSBA funded Project.   
 
During the visioning and programming phase of the feasibility study, community members expressed 
concerns about the limited availability of on-site athletic fields both during and after construction. In 
response, the City and Parks and Recreation Department presented the possibility of expanding the existing 
field at Wetherell Park to include a rectangular multipurpose field to serve as a temporary practice space for 
Doherty athletes during construction, and to address the overall shortage of rectangular fields in the City of 
Worcester. Please refer to public School Building Committee Meeting minutes in Attachment #1, highlighting 
the discussion of this topic in a public forum.  While support for the Parks initiative was voiced by many 
Building Committee members, the Wetherell Park improvements were never formally incorporated into the 
Doherty Memorial High School Project. 
 

2. The Doherty Memorial High School site is not located on park land. The school site at 299 Highland Street in 
Worcester MA is a 20-acre parcel that was previously part of Newton Hill. This 20-acre parcel which was 
transferred to the City of Worcester “for school purposes” by a Supreme Judicial Court decision in 1961.  The 
project site is therefore no longer part of Newton Hill – nor is it on the Historic Register. The project team has 
developed the design to limit the visual impact to the adjacent Elm Park and Newton Hill by the preservation 
of trees beyond the limit of work line and through the use of strategically located vegetated planting berms.  
The Massachusetts Historical Commission’s review of the Project Notification Form is currently underway. 
Refer to Attachment #2 for the MHC PNF and subsequent correspondence. 
 

3. Article 97 restrictions are not applicable to the Doherty Memorial High School site. The park amenities that 
are located within the school’s 20 Acre parcel, such as the disc golf courses and trails will remain 
undisturbed.  Additionally, the parking lot connecting the park to the school site is scheduled to receive 
mutually beneficial improvements. Refer to Attachment #3 for Title Opinion/Deed Covenant review letters 
from the City Solicitor. 
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II. MEPA Environmental Notification Form Thresholds 
 

The following table includes the MEPA notification Thresholds and a description of our actual project conditions 
showing that no review thresholds are tripped. 
 
MEPA Environmental Notification Form Thresholds 
 

Threshold 
Met 

Environmental 
Notification Form 
Thresholds 

DMHS Project Conditions 

No (1) Land  The project includes direct alteration of approximately 15 
acres of land, including area currently occupied by existing 
buildings and area covered by pavements. 

 The project will create a net area of 3.4 acres of new 
impervious surfaces. This does not account for 2.0 acres for 
the proposed artificial turf athletic field which is a pervious 
surface. 

 The project will not convert land held under Article 97, in 
active agricultural use, held in conservation.  

 The project proposes to cut approximately 12 trees adjacent 
to but roughly 30 feet from the public street frontage. The 
trees are located wholly on the school property and are not 
public shade trees. 

 The project proposes to replace (not eliminate) 
approximately 360’ of existing masonry wall along the street 
frontage. 

No (2) State-listed Species 
under M.G.L. c. 131A. 

 There are no state-listed species per M.G.L.c.131A 
identified on or near the site. 

No (3) Wetlands, Waterways 
and Tidelands. 

 There are no wetlands or other related environmental 
resources present on the site. 

No (4) Water.  The project represents a projected increase in the total 
number of students and staff of approximately 200 persons. 
The projected increase in water use is de minimis relative to 
the withdrawal volume thresholds.  

 The project does not include construction of water mains of 5 
miles or more in length.  

No (5) Wastewater.  The project does not require construction of new sewer 
mains.  

 Per the student/staff change noted above, the projected 
change in sewer discharge for the project is de minimis 
relative to the discharge volume thresholds. 
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No (6) Transportation.  The project includes no new roadway construction. 
 The project does not involve construction, widening, or 

maintenance of a roadway. 
 The traffic study completed for the project estimates a total 

increase in daily trips of approximately 126 trips per day. 
 The project includes an increase in on-site parking spaces 

of 150 spaces:  25 surface spaces plus 125 under the 
building 

No (7) Energy.  The project proposes no expansion or construction of 
generation facilities, fuel pipelines, or transmission lines.  

No (8) Air  The project will not be a source of federal potential 
emissions.  

No (9) Solid and 
Hazardous Waste. 

 N/A 

No (10) Historical and 
Archaeological 
Resources. 

 MHC review currently underway, see Attachment #2 for 
PNF and subsequent correspondence. 

No (11) Areas of Critical 
Environmental Concern. 

 The project is not located within or near an Area of Critical 
Environmental Concern. 

No (12) Regulations.  The project is unrelated to promulgation of regulations. 
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III. Doherty Memorial High School Project Overview 
 
The following gives a general overview of the project for your reference. 
 
Description of the Project / Project Statistics 
The proposed Doherty Memorial High School will be built as new construction adjacent to the existing school, which 
must remain functional and occupied until the construction of the new building is complete. The new building will 
support expanded educational programs, increased special education services and innovative technology, creating a 
modern, welcoming, 21st century learning environment, which will serve the students and the community for 
generations.  
 

 EXISTING PROPOSED 
Enrollment 1550 1670 
Staff 150 180 
Gross Building Area 170,000 GSF 421,858 GSF 
Roof/Footprint Area 101,150 SF 154,700  SF 
Parking Spaces 250 designated surface spaces 

(275 actual) 
275 surface spaces 

 125 below building in garage 
Athletic Fields (1) Softball/baseball practice 

field (overlapped 
outfields) 
Available for public use 
with WPS permit 

(1) Multipurpose synthetic turf 
field for Football/ 
Soccer/Field Hockey 
Available for public use with 
WPS permit 

Building Massing 3 stories-terraced into site 
topography 

5 stories-terraced into site 
topography 

 
 
MSBA Feasibility Study / Consideration of Alternate Sites 
The Doherty Memorial High School project has followed the very prescriptive and thorough Feasibility Study process 
as required by the Massachusetts School Building Authority (MSBA). The project team held numerous visioning 
sessions and programming meetings to garner community, staff and student input. During the Preliminary Design 
Program (PDP) all Doherty quadrant sites greater than 9 acres were evaluated and shortlisted for further study. 
Additionally, options for no build/code upgrades, and addition / renovation options were studied. The Worcester 
Public Schools administration advised that no swing space is available within the city, so a critical factor in the site 
selection process was the need for the existing Doherty school to remain occupied and functional until completion of 
the new school.   
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The following chart includes the Criteria and Ranking of all options that were deemed appropriate for further 
consideration. 

 While none of the sites achieved a perfect score, the New Construction on the Existing Site option was selected by 
the School Building Committee as the most cost effective and sustainable solution for the City, School and District.  
 
The full PDP and PSR studies can be downloaded here:   
 
PDP: https://worcesterschools.org/school-subpage/doherty-memorial-high-school-building-project/#el-f6a92786 
PSR: https://worcesterschools.org/wp-content/uploads/2020/02/Doherty-High-School-PSR-Updated-2-18-20.pdf 
 
Relationship to Elm Park & Newton Hill 
Design objectives for the project have included a sensitive connection to the surrounding parkland and neighborhood 
intended to develop mutually beneficial features and appropriately scaling the facility to integrate with its 
surroundings. 

https://worcesterschools.org/school-subpage/doherty-memorial-high-school-building-project/#el-f6a92786
https://worcesterschools.org/wp-content/uploads/2020/02/Doherty-High-School-PSR-Updated-2-18-20.pdf
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The Doherty Memorial High School site is abutted by Newton Hill on three sides, and Elm Park is located to the east, 
across Park Avenue. The Friends of Newton Hill have been involved in several visioning sessions, public meetings and 
discussions in the development of this project.  Refer to the minutes of the Friends of Newton Hill meeting in 
Attachment #5.  

 
Our overall approach to the development of the DMHS site is to appropriately integrate the public park and school 
properties.  The landscape plan is one of the significant design strategies to support this intent. 
 
Other features include: 

 Parking:  Improvements to the south parking lot that bridges the two properties including accessible routes, 
improved pavement and support features. 

 Massing:  Terracing the building and site to blend with the existing topography, and minimize grading 
changes. 

 Highland St. Retaining Wall: The existing stone wall along Highland Street will be rebuilt and lengthened 
using existing stones and added stones in mixed blend and will establish the higher grading to the school.   

 Existing Park Features on DMHS site: There is no plan to disturb the East West Trail, upper summit trails, or 
the Newton Hill disc golf stations that are now located on the Doherty site. 

 
IV. Specific RAO Topic Responses 

 
The following items address specific topics raised in the RAO 
 
Tree Removal at the DMHS site 

 Refer to the MHC Correspondence in Attachment #2 for additional detail of the proposed tree removal.  
 Tree Removal:  No tree removal is planned outside of the Limit of Work (LOW) indicated on the site plan, 

shown in the site plan included in Attachment #4.  No trees within the park property are scheduled for 
removal. 

 Highland St. border beech trees: Along the Highland Street border, the design includes a streetscape 
planting of significant specimen trees in a diverse variety extending the full length of the school site.  The 
existing European and American beech trees were planted in a closely spaced row along Highland St. This 
configuration is not currently recommended as closely spaced trees of the same species are more likely to 
transmit diseases to each other. An arborist report detailing the condition of the mature beech trees along 
the north edge of the site near Highland Street indicated that most are in poor health, three are diseased with 
the potential for transmission to others, and removal is recommended.   

 
o During Design Development, we plan to further evaluate the two potentially healthy beech trees to 

determine if we can safely protect them for inclusion in the site plan. 
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o Additionally, between these trees and the school and within the school grounds, smaller landscape 
flowering and species trees and lower shrub and perennial growth will be planted, including adding a 
rain garden. All plant species are selected for the area where proposed, to provide shading, aesthetic 
appeal, and connections with the adjacent park plantings. 
 

 Invasive species removal:  Much of the proposed landscaping removal along the east side of the site and the 
south Project Limit Line includes significant invasive species that grew following the 1960’s construction. 

 East site border adjacent to East West Trail:  Proposed site plan includes planting along the east border to 
augment the significant existing park vegetation along the slope down to Park Avenue. The intent is to 
visually screen the facility from the view of the East West trail as well as from vantage points along Park Ave. 
and Elm Park.  

o The existing trees within the park limits from the school property line to Park Ave are a variety of 
mature oak and maple trees and create a very high canopy line that is to remain.  Existing mature 
trees on the school site bordering the park are to be reviewed by the project’s arborist consultant to 
determine the best strategy to maintain their health. (an initial Arborists review was conducted) It is 
anticipated that recommendations will include pruning of dead and hazardous branches.  Should any 
of these trees be found to be terminal, they will be removed, and suitable replacement trees will be 
planted. 

o To further buffer the school site from the East West trail, a proposed tree berm will be planted with a 
variety of evergreen and deciduous trees, with low to medium growth shrubs between with a mix of 
deciduous and evergreens along the limit of work area.  The plants on the vegetated berm will also be 
selected for biodiversity including flowering, seed/berry bushes that will support wildlife and 
pollinators. The mature height of the berm trees will be selected deliberately to avoid shading or 
competing with the taller existing trees. At areas where higher trees are deemed appropriate, these 
will be planted.  Additional select shrub and tree plantings will be added between the access drive 
and the building.  
 

 Tree Canopy:  The proposed landscaping plans being developed include a robust set of plantings expected to 
exceed the existing canopy within 10 years of planting.  Additionally, the plantings are scheduled with 
biodiversity in mind for long term health of the site plantings.  The proposed landscape design includes over 
200 specimen and ornamental trees, as well as lower canopy shrubs, ground cover that supports the noted 
objectives. 

 Irrigation:  A temporary irrigation system is planned for the project’s landscaping, including at the east 
vegetated berm, to support the trees and shrubs until they are firmly established.  The plant species are also 
selected to be drought tolerant and native to the area, to enhance their longevity.  

 
 

cbazelmans
Stamp



 

-10- 
 

Synthetic Turf Field 
The district has determined that the new multipurpose sports field will be synthetic turf for the following reasons: 

 Elimination of irrigation systems and fertilizer requirements 
 Reduced maintenance costs for mowing (assumed to use fossil fuels) 
 Increased durability for extended use (long hours with multiple sports games and practices) 
 Extended athletics season and reduced down-time 

 
The project team is currently reviewing the specifications for the synthetic turf field and plans to select a composition 
that will provide low maintenance and a reduced heat index. The field will be permeable and will also include full 
stormwater collection and treatment system.  
Given the location adjacent to the parking lot and roadway, for security and practicality, the field will have a 4’ 
perimeter fence.  The field will be available for public using the same permitting procedures currently in place for all 
Worcester Public Schools fields and facilities  

 
Sustainable Features 

 LEED Certified using the LEED v4 for Schools Rating System, targeting LEED Silver status 
 High-performance envelope with increased insulation 
 Improved indoor air quality for occupant health 
 Efficient Building Systems and Reduced Energy Use 

o Existing Site EUI: 64 kBtu/ft2  
o Proposed Site EUI target: 37-40 kBtu/ft2 

 Rooftop Photovoltaic array that will supply +/-50% of building’s electricity  
 A Public Sustainability Workshop is scheduled for October 5, 2020 

 
MSBA Process / School Building Committee 
The project process to date has followed the highly prescriptive Massachusetts School Building Authority (MSBA) 
process for the project in all respects including the composition of the School Building Committee. Public meetings 
have been held based on the requirements and MA law 962 CMR 2.10.3(b).  Throughout the project, the team has 
solicited staff, student and community feedback during numerous public visioning sessions and School Building 
Committee Meetings.  
 
These public meetings took place on the following dates: 
 May 13, 2019 | Public School Building Committee Meeting 
 June 5, 2019 | Public Visioning Workshop One: Learning Goals & Best Practices 
 June 17, 2019 | Public Visioning Workshop Two: Design Patterns & Guiding Principles 
 June 24, 2019 | Public Visioning Workshop Three: Key Spaces, Adjacencies & Conceptual Design Directions 
 June 24, 2019 | Public Hearing / Visioning Summary 
 July 15, 2019 | Public Hearing 
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 August 19, 2019 | Public School Building Committee Meeting 
 September 19, 2019 | Public School Building Committee Meeting & Vote to submit the PDP to MSBA 
 December 9, 2019 | Public SBC Update 
 December 18, 2019 | Public SBC Meeting vote to submit the PSR to MSBA  
 March 3, 2020 | Public SBC Meeting vote to submit the Updated PSR to MSBA 
 June 15, 2020 | Public School Building Committee Meeting 
 June 29, 2020 | Public School Building Committee Meeting and Vote to Submit the Schematic Design to MSBA 
 
The full DMHS Schematic Design submission with more details about the project can be found at the following link: 
https://worcesterschools.org/wp-content/uploads/2020/08/DMHS-4.1.1-4.1.4-SD-Binder.pdf 
 
 
 
 
 
 
 
 
 

https://worcesterschools.org/wp-content/uploads/2020/08/DMHS-4.1.1-4.1.4-SD-Binder.pdf
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City Of Worcester 

DOHERTY MEMORIAL HIGH SCHOOL PROJECT  

 

PUBLIC MEETING / SCHOOL BUILDING COMMITTEE MEETING MINUTES  

December 9, 2019 - 6:30-8:00 PM 

 

The following Agenda items were presented and discussed;  

 

• Introduction:  Russ Adams (CoW) welcomed all  at tendees and thanked everyone for 

coming. He introduced the Steering Committee and noted that  the School Building 

Committee would be meet ing again on December 18, 2019 to vote on  the Preferred 

Schematic Report (PSR).  He introduced Katie Crockett (LPA) to start the 

presentation.   

• PSR Presentation :  Katie said this presentation is a review of the progress thus far on 

the PSR portion of the project.   The PSR is scheduled to be submitted to the MSBA 

in December.   The project team would then con tinue work on the Schematic Design 

which is anticipated to be completed in the summer of 2020. Early construction is 

scheduled to start  in the summer of 2021.  She said the team reviewed five option s 

required by the MSBA which include Code Upgrade, Add/Reno, New Construction at 

Doherty site, Foley Stadium site and Chandler Magnet site  plus added land. Work 

included gathering information on each site,  traffic patterns, surveys and budgets that  

were all used in the analysi s for the PSR.  The Steering committee has recommended 

construction on the existing Doherty site for the Preferred solution.  

• The project team was tasked to look at various concerns such as construction impact 

on students, Athletic fields, use of Park lands, existing school  use and land 

acquisition to name a few.   The enrollment for the new school is  going to be 1,670 

students and will  include an Advanced Academy and four Chapter 74 programs. We 

anticipate a 420,000 SF school which is more than double in size of the ex isting 

building.  

• A perfect 26-acre flat site would be ideal ,  unfortunately  there are none available in 

the City.   We will continue to review parking requirements during the Schematic 

Design process.   In addition to the three sites under consideration, we also reviewed 

adjacent city property and parks to possibly help augment  the athletic program.  

• The three options at  the existing Doherty site on Highland Street include new 

construction which will not cause any disruption of the  existing Park, puts the 

playing field on the surface,  proposed parking under a portion of the building, 

designed to step into the site and is considerably lower than the summit of Newton 

Hill .   Katie also stated that none of the existing paths or disc golf at the Park are 

impacted. The Code upgrade process is a benchmark requirement from the MSBA and 

would be very expensive, would not meet the program and requires temporary 

classrooms.  The Add/Reno is an inefficient plan, similar in cost to new construction 

and requires parking under the playing field.  Katie introduced Rob Para  of LPA to 

discuss phasing.  
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• Phasing Complexities :  Rob stated the construction on the existing Doherty site 

would be a phased process while the students remain in session throughout 

construction.  Early site work is anticipated to start  in the summer of 2 021.  The 

construction fencing  of the new site area would be first and then the added paving 

around the existing school to generate tem porary parking during construction. The 

introduction of a CM at Risk Contractor early in the project of this type is beneficial  

to help with logistics, black out del ivery schedules to avoid impact on the students 

while in school.   The first  phase would be the completion of the new school,  

demolition of the existing school building  and construct  part ial  parking for a  fall  

2024 occupancy.  The second phase would be completion of al l parking, landscaping 

and athletic fields. The use of vegetated retaining walls is proposed and trees along 

Highland Street  that come down could be replicated during the landscaping phase.  

 

 

• Foley Stadium site is located on an old swamp site and the stadium was built in the 

1920’s.  The soils are very poor and not advantageous for  building construction 

requiring piles to support the new school. The area is a dense neighborhood setting 

and the fields are highly utilized by the whole district.   Beaver Brook Park across the 

street is  also in a flood plain.  Those fields were reorganized in 2006 to help avoid 

flooding impacts and the area is  best used for fields only.  

 

 

• Chandler Magnet is located on a 22-acre site, the school was buil t  in the 1950 ’s for 

900 students and needs approximately $7million in repairs. Located across the street  

from WSU and a new school on the site would be a 4-story building. In order to use 

this site, land would be required from WSU and the abutting residents.  There was 

also no other facil ity in the city to relocate the entire s chool population which is 

approximately 500 students.  

 

 

• Site Rankings:   Katie explained that  the Foley Stadium and Chandler Magnet were 

functioning facil ities and there are no current capital plans in the City to replace 

them. A scoring system was generated to help rank the sites and a perfect score 

would be 185.  The least favorable option was the Code Upgrade with a sco re of 85 

and the Doherty site ranked best at 143 which is the si te chosen for the PSR.  The 

cost  estimates prepared by both Tishman and LPA confirm a total  project budget of 

approximately $300 million.  Katie also mentioned that other off-site options of 

school lands or city owned land and parks (subject to Article 97) were considered 

and Rob will present those options.  
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• Doherty Off Site Options:  Rob stated that none of the sites provide all the fields 

desired for the project.  The Duffy Field is an existing field and upgrades to make the 

area a replacement practice field before construction starts would be ideal. The 

improvements to trails at the Newton Hi ll  were budgeted, the proposed new trail  from 

the school down to the trai l to Pleasant Street  was not looked on favorably, but other  

possible improvements to pathways and upgrade to existing tennis cour ts could be 

considered.  Foley Stadium improvements are to provide better access and possible 

upgrades to playing fields.  Beaver Brook Park is in a flood plain and possible 

installation of new underdrains to make the fi elds more usable would help.  Park Ave 

site could possibly accommodate a new Stadium. This would require raised fields, 

water retention system and a 1,500-seat  stadium with restrooms and lockers. 

Estimated budget $30-40 mill ion plus land.   Chandler site is under ut ilized and 

excavating into the existing hill could provide area fo r a baseball field and two flat  

grass practice fields.  Estimated budget of $6 million.   

 

 

Questions/ Answers:   Katie said that all  the off-site options would not be  

reimbursable by MSBA and funded as City improvements.   She noted that these  off-

site upgrades are to enhance the options for the new school non-reimbursable and at  

this point very difficult  to establish the MSBA reimbursement rate which is possibly 

50/50 for on-site projects.   Temporary off-site parking is also being reviewed and she 

opened the presentation for questions.  

   

 

Questions from School Building Committee members:    

• How much of the existing park land at Doherty will  be used?  Zero, no park land lost.  

• Is there any legal way to ensure students remain at the existing school during 

construction?  -  No student relocation is planned. Contract documents will be clear.  

• How is demolition and abatement handled? There is partial reimbursement by the 

MSBA for these.  

• Is it  possible to ask the Athletic Director questions regarding field usage?  

• Can we consider a swimming pool? The MSBA does not allow  this for their projects.  

• Any options to widen Highland Street?  We ar e looking at traffic impacts. Possible 

drop off area in front, but we cannot encroach on Park land at each end of the site.  

 

 

Questions from General Public: 

• Park was to be a Park and now is a school.  

• 400 cars, what about the buses? Anticipate 8-10 buses for off street d rop off.  

• District athletics disrupted by Colleges.  Schedules overlap and current arrangement 

is insufficient.  

• Residents should make decisions not those l iving out of the City. School Building 

Committee has affil iation with the school and MSBA provides input on member 

requirements.  

• Boys and Girls club in the City has a swimming pool.  
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• Questions from General Public  (continued): 

• Foley stadium is a shared facility and would need to be replaced.  Project  team was 

tasked to investigate the areas in the Doherty quadrant.  

• How much parking is there at Doherty? Approximately 250 marked spaces, though 

there is  much more actual cars on the site.  

• The Doherty site is  small and does not provide adequate fields. Is  there a firm 

commitment from the City to move on some of the off-site schemes?  

• No student parking on site during construction, they will need to walk to the  off-si te 

athletic fields.  

• Where will  the construction workers park? That is  coordinated by the contractor.  

• What is the cost to upgrade the fields behind Foley stadium ? Will  need to develop 

those costs.  

• What is the visual impact on Park Street  with the  new school?  Park Street is a lower 

elevation which will  minimize the view.  

• If new fields are at  Chandler how will  the schedule work  for using them? Need to 

look closely at  this issue if pursued.  

• Is the building LEED? Yes it will be Silver at a minimum, also additional wall and 

roof insulation plus  high efficient windows.  

• What is  happening on Dec 18 t h? The School Building Committee will vote on the 

Preferred solution. Then work will start on the S chematic design.  

• How can we comment on the project? LPA has a website www.lpaa.com/get-in-touch 

where you can put comments.  

• Is it  possible to complete improvements to the Elm Park.  

 

 

CLOSING:  

Russ Adams thanked everyone for coming and the meeting ended  at 8:00PM. 

http://www.lpaa.com/get-in-touch
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         One Federal St. 8th Floor 
Boston, MA 02110 
Phone  (617) 723-2050 
Fax (617) 227-3451 
www.tishmanconstruction.com 

 

Doherty Memorial High School Project 

 

School Building Committee (SBC) Meeting Minutes 

Feasibility Study 

Preferred Schematic Report (PSR) Vote  

 

Meeting Date and Time: 

WEDNESDAY, DECEMBER 18, 2019                 TIME 6:30PM – 8:00PM 

 

Introductions 

 

Mr. Adams (CoW) welcomed all at tendees and thanked everyone for coming. 

He introduced the Steering Committee and noted that the School Building 

Committee would be voting tonight on the Preferred Solution as part of the 

Preferred Schematic  Report (PSR) being submitted to the MSBA.  He 

introduced Ms. Crockett  (LPA) to start the presentation.  

 

Project team members and School Building Committee representatives  in 

attendance include:  

 

School Building Committee:   

See sign-in sheet  with Vote 

 

City of Worcester ,  Department of Public Works & Parks (DPW&P) 

K. Russell Adams, Assistant Commissioner  

 

City of Worcester,  School Department  (WPS) 

Maureen Binienda, Superintendent of Schools  

Jim Bedard, Director of Environmental  Management and Capital Projects  

Sally Maloney, Principal Doherty Memorial High School  

 

Lamoureux Pagano Associates ,  Architect (LPA) 

Katie Crockett , President, LPA 

Robert  Para, Jr ,  Project Architect  

Rick Lamoureux 

Christina Bazelmans 

Christopher M. Lee 

 

Tishman Construction Corp. of MA ,  Owner’s Project  Manager (TCCMA)  

Eugene Caruso 

 

 

http://www.tishman.com/
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• PSR Presentation :  Ms. Crockett  noted the project  has been working on 

this process since May and appreciates all the interest and input received 

from various sources.  She said that  LPA has worked for decades on 

these types of projects  and that the presentation tonight has been 

consolidated to highlight the preferred solution  for the School Building 

Committee to vote on.   She made a reference to a quote from Marion 

Wright Edelman regarding the importance of making the world a better 

place than when we found it,  to paraphrase the quote.   This concise 

presentation marks the beginning of the design process with an 

occupancy scheduled for 2024.  The team reviewed five options voted 

for further study in the PDP phase which include Code Upgrade, 

Add/Reno, New Construction at Doherty site , Foley Stadium site and 

Chandler Magnet site  plus added land.   We also looked at issues 

concerning what impact will there be for students at the school during 

construction and impact on Athletics as a few ex amples.   The 

enrollment for the new school is going to be 1,670 students and will 

include an Advanced Academy and four Chapter 74 programs. We 

anticipate a new 420,000 GSF school.  

• We looked for a 26-acre flat site and was very difficult to identify in the 

City.   Ms. Crockett  noted that  the Code upgrade would be very 

expensive,  and not meet the educational program requirements.  The 

Add/Reno uses the whole site  and requires parking under the playing 

field.    The three new construction options presented tonight show the 

most promise;  

The existing Doherty site on Highland Street for the new school is  

recommended as the preferred site.   The new school at this site  would 

include academic wings  and steps up into the site intended to leave all 

existing Park amenities intact.  She also showed a slide comparing the 

height of the new building in r elationship to Newton Hill.   Ms. Crockett  

introduced Mr. Rob Para of LPA to discuss phasing.    

 

• Phasing:  Mr. Para stated the new construction on the existing Doherty 

site would be a three phased process with other multiple smaller phases 

while the students remain in session throughout construction.  An early 

enabling phase would happen in the summer of 2021, including things 

like paving existing site to provide temporary parking for about 200 

cars.  Next would be a barrier/fencing to separate the school  from the 

construction site and establish a ring road around the construction site 

for access.  Mr. Para noted that at the new South high school,  the new 

construction is happening 30ft away from the exis ting school. Next 

phase of work would be the construction of the new school,  then 

demolition and parking with the fie lds being constructed in 2025.   
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• Mr. Para explained that  the Foley Stadium site is  14 acres on a flat site 

that  provides an existing sports complex for the City.  The site was an 

old swamp and was filled in the 1920 ’s.  The site would require  piles to 

support  the new school and would allow only one practice field with 

synthetic turf.   Putting the project on this site would mean losing the use 

of the stadium for approximately 38 teams and 1,000 students.   Beaver 

Brook Park fields are very active and located in a flood plain.   Due to  

the flood plain, this site is not recommended for a new stadium site.    

 

• Mr. Para said the Chandler Magnet is  a 22-acre site,  the school was buil t  

in the 1950 ’s and presently used as an elementary school for 500 

students.  The new school would be 3 stories at  the front and stepping up 

to 4 stories in the back.  Additional land from WSU and the abutting 

residents would be needed.  Along with the Foley si te, this site would 

provide the least impact to the existing Doherty students during 

construction. Mr. Para said that there was also no other facility in the 

city to relocate the entire elementary school population. He then turned 

the presentation back to Ms. Crockett to discuss the site ranking matrix.  

 

• Ms. Crockett  said a perfect score would be 185 and there are no si tes 

that  meet that score.   The impact to the Fol ey Stadium and Chandler 

Magnet exist ing facilities put the Doherty site with the best score. Total 

project budget range for the new school is  approximately $300 million.  

Ms. Crockett  said the ranked preferred solution is the Doherty site and 

has been recommended by the Steering Committee and is being presented 

to the School Building Committee this evening for their vote.  

• Ms. Crockett  mentioned that beyond these three sites , we looked at other 

value-added options for providing fields that  would be funded from 

different sources and schedules not related to the MSBA process for th e 

new project.   She asked Mr. Para to discuss the se various options.  

 

• Mr. Para noted that  putting the new school at  the Doherty site would 

result  in loss of parking and fields during construction. He identified the 

existing Duffy Park that  is near to the Doherty site for upgrade with a 

synthetic turf playing field that  could be completed before construction 

starts for the new school,  by the City.   Approximate budget is  estimated 

between $4-5M. 

• The Foley site was considered to possibly convert a few small parcels 

into parking and a play court which would provide better access to the 

site at  a $1.5M budget .   Additionally , upgrade to the fields with new 

under drains could also be done. Approximate budget is esti mated 

between $5-7M. 
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• Fields at Beaver Brook Park was suggested to add a flat field and und er 

drains.  Approximate budget is  estimated at $575,000.   

• Ms. Crockett  explained that the costs for these options are no t included 

in the MSBA scope and the high cost  for a stadium replacement for 

Foley is a driving concern. She then asked for questions f rom the School 

Building Committee.  

 

School Building Committee - Comments/Question (C/Q) & Response (R)  

 

1)  C/Q –  The Mayor started by noting that the City is committed to funding 

the Duffy Park and Foley fields upgrade options.  

2)  C/Q –  Councilor Bergman was noted that Mr. Shea (Athletic Director) 

was present and asked him to speak about the Foley Stadium and how it  

complicates the school program?    

R) Mr. Shea said he was not opposed to the Foley site but was concerned 

where the teams and students could play if this si te was selected.  He 

said he was not aware of any plans to build a new stadium and that Foley 

is heavily used in the Fall and Spring by all  schools.   He mentioned that  

Colleges could not provide ideal  times for student in the City  and would 

take a back seat  in  practice and game slots.   He noted that grass turf is  

severely damaged by football games.  

3)  C/Q –  Is there consideration now for St.  Peters site based on the recent 

news article.   

R) Mr. Adams said he also read the article and it  could take months for a 

decision from St . Peters and would jeopardize the schedule as part of  the 

MSBA process for this project.  

4)  C/Q –  Could there be bonding included for the field upgrades as part  of 

the MSBA funding by the City?   

R) Mr. Zidells noted the bonding authority for the Doherty project  would 

be specifically for the new school and not the added fiel ds.  He stated 

that concurrent loan orders would be prepared once funds are identified 

for the new fields and could be brought before the City Council  

sometime in January.  

 

Public Comments/Question (C/Q) & Response (R)  

 

1)  C/Q –  What is  the impact on traffic? 

R –  All site options have separate bus and parent drop off areas.  The 

pedestrian traffic  is  also included in the PSR and will  be further stud ied 

in the Schematic Design.  It  was noted that  approximately 50% of the 

Doherty students walk to school.  

2)  C/Q - Chandler field upgrade was mentioned before? 

R) –  Mr. Adams confirmed that we had mentioned those fields in 

previous presentations but  are no longer being considered in this project.  

3)  C/Q –  A Chandler Student made a plea to keep her school at Chandler 

Magnet.  
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School Building Committee Roll Call Vote  

 

Mr. Adams conducted a roll call vote of the School Building Committee  

members to submit the Preferred Schematic Report  (PSR) to the MSBA on 

December 30, 2019.   A roll  call vote was made for each School Building 

Committee member and are documented on the attached SBC sign in sheet.  

 

The results of the vote were Twenty  (20) votes in favor,  One (1) no vote 

against, One (1) abstention and One (1) absent.    

 

End of meeting.  

 

 

These summary comments  reflect Tishman Construction Corporation of MA’s 

interpretation of the discussions that  took place. Any discrepancies or 

omissions should be brought to the author’s  attention immediately.  This 

summary shall  be included as part  of the Project record.  

 

 

Prepared By:  Eugene Caruso, Owner’s Project  Manager, TCCMA 

  

Date:    December 18, 2019 
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         One Federal St. 8th Floor 
Boston, MA 02110 
Phone  (617) 723-2050 
Fax (617) 227-3451 
www.tishmanconstruction.com 

 

Doherty Memorial High School Project 

 

School Building Committee (SBC) Meeting Minutes 

Feasibility Study 

Updated Preferred Schematic Report (PSR) Vote  

Webex Virtual Meeting Date and Time: 

MONDAY, March 23, 2020                TIME 6:30PM – 7:30PM 

 

Introductions 

Mr. Adams (CoW) welcomed all  at tendees and thanked everyone who logged 

into the Webex virtual meeting.  Mr. Adams noted that the meeting is being 

conducted remotely and appreciates everyone ’s understanding.  He asked that  

everyone mute their phone/speakers for the meeting.  He introduced the Mayor 

and Mayor Petty thanked Mr. Adams for putting this virtual meeting together 

and noted that this was a School  Building Committee (SBC) meeting regarding 

the updates to the PSR and not a meeting to discuss Duffy Field or Foley 

Stadium.   The Mayor said a future meeting would be held to d iscuss those 

sites.  The Mayor thanked everyone for participating in the virtual  meeting.    

 

Mr. Adams explained the process for the meeting this evening and t hat the 

designer would provide an  overview of the updates to the PSR , after that would 

follow questions and then the SBC vote.   Mr. Adams proceeded to take role 

call of the School Building Committee members and they provided a virtual  

voice confirmation of “present”  when called as indicated on the attached “sign-

in/Vote”  document.    Mr. Adams handed the presentat ion over to Ms. Crockett  

from Lamoureux Pagano Architects.  

 

• Updated PSR Presentation :  Ms. Crockett noted the design process has 

been ongoing during the health crisis and the project given full  attention .  

She noted that the Massachusetts School Building Authority (MSBA) 

requested refinements to the project during a meeting with them on Jan. 

22, 2020.   

Work continued on the design to amplify the education plan as it  relates 

to the building layout.  A series of slides were presented showing 

various updates to the si te plan, overall design principles to the 

community and academic relationships  and several other aspects of the 

project.   Ms. Crocket stated that  the traffic and athletics have been 

updated.  She noted that  minimum impact to t he existing parkland was 

also a high priori ty.   

 

http://www.tishman.com/
CBazelmans
Highlight
 He introduced the Mayor and Mayor Petty thanked Mr. Adams for putting this virtual meeting together and noted that this was a School Building Committee (SBC) meeting regarding the updates to the PSR and not a meeting to discuss Duffy Field or Foley Stadiu

CBazelmans
Highlight
m.   The Mayor said a future meeting would be held to discuss those sites

cbazelmans
Stamp



Page 2 of 3 

 

Ms. Crocket explained that 400 parking spaces were determined to be a 

cri teria for the design and some parking is being provided under a 

portion of the building.  Floor plans have been updated and refined and 

emphasis on future f lexible areas within the design are being refined.  

Ms. Crocket noted that during the Schematic Design scheduled to start in 

the summer and would further develop the design and provide a scope 

and budget while working with the enti re project  team. 

Ms. Crocket finished the presentation and handed the meeting back to 

Mr. Adams who asked if there were any questions before voting.  

 

• Question (Q) & Response (R) 

 

• Q – What is the impact on the deforestation of the park? 

R –  The area near the field and bleachers will come closest  to the tree 

line and will  be further determined during the desig n process.   

• Q – What is the impact on the historic Beech trees?   

R –  The trees along Highland Ave have been reviewed by an Arborist 

and determined to be past their useful life span.  

• Q – What is the impact on the existing 1890 retaining wall?   

R –  The retaining wall will  be reviewed during design and may have to 

be impacted as the design progresses.  

• Q – What are other site options such as St. Peter Marion (SPM)?   

R –  The project  team made a high-level  review of SPM and determined 

that  cost  to purchase and topography  of the site would be a challenge.  

Changing to a new site would also eliminate the opening in 2024 of the 

new school.  Cost to purchase the site  would not be reimbursable by the 

MSBA.  

• Q – Can a copy of the Arborist report be provided?   

R –  Report  will  be put on the web site.  

• Q – Concern was raised about the impact of the new school on the park and neighbors?  

R –  Acknowledged  

• Q – Is the project going for LEED certification and what level?   

R –  Yes LEED design is being used and l evel is  being determined as the 

design progresses.    

• Q – Is there any consideration to reduce hardscape area?   

R –  The site is being designed to meet  the program requirements.  

• Q – What heat island reduction measures are being considered?  

R –  The use of white roofing and PV arrays are a few examples.  

• Q – What rainwater and grey water capture?  

R –  All options are considered to reduce wate r usage.  

• Q – When is Design Development starting?  

R –  Start ing this summer and complete next fall .  Public meetings will  

be held during design.  Documents will be put on the web site.  

• Q – What alternate traffic plans have been considered?  

R –  All options are considered. 
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• Q – Why is the school so big and why so expensive?  

R –  Working with the MSBA the new enrollment will  be 1 ,670 and the 

existing is around 1,500.  The Stra tegic plan call s for 3 new Chapter 74 

programs plus the 1 existing program for a total of 4 which expands the 

scale of the school.   Addit ionally, there is an Advanced Academy for 

Biotechnology being added to the school program.  The current school 

was designed to meet standards in the 1960’s.  MSBA guidelines and 

budget data along with professional estimating servi ces and the OPM 

help establish the budget.  Refinement will  take place during the 

upcoming Schematic Design.   

• Q – What about Duffy field?  

R –  A separate meeting will be held to discuss  that  field.  

• Q – What about conservation restrictions to the existing park?  

R –  Mayor Petty commented that the intention is not to take park land.  

• Q – Will the presentation be available on the web site?  

R –  Yes on the City ’s web site and school web site.  

• Q – What about the trees along the east at Elm park?  

R –  Trees within the 20-acre parcel will  try to be maintained during the 

design.  

• Q – Two programs are being added, how much more square feet is that?  

R –  There are 3 new Chapter 74 programs added and 1 Advanced 

Academy.  Best to see the Space Summary template on the web site to 

see square footage.  

 

School Building Committee Roll Call Vote  

 

Mr. Adams conducted a virtual roll call vote of the School Building Committee  

members to re-submit the Updated Preferred Schematic Report (PSR) which 

was submitted to the MSBA on February 18, 2020.   A virtual roll  call  vote was 

made for each School Building Committee membe r and their responses are  

documented on the attached SBC sign in sheet.  

 

The results of the vote were Twenty  (20) votes in favor,  One (1) no vote 

against, and two (2) absent.    

 

End of meeting.  

 

 

These summary comments  reflect  Tishman Construction Corporation of MA’s 

interpretation of the discussions that  took place. Any discrepancies or 

omissions should be brought to the author’s  attention immediately.  This 

summary shall  be included as part  of the Project record.  

 

 

Prepared By:  Eugene Caruso, Owner’s Project  Manager, TCCMA 

  

Date:    March 23, 2020 
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         One Federal St. 8th Floor 
Boston, MA 02110 
Phone  (617) 723-2050 
Fax (617) 227-3451 
www.tishmanconstruction.com 

 

Doherty Memorial High School Project 

 

School Building Committee (SBC) / Public Meeting Minutes 

Schematic Design (SD) Update  

Webex Virtual Meeting Date and Time: 

MONDAY, June 15, 2020                TIME 6:30PM  

 

Introductions 

Mr. Adams (CoW) welcomed all  at tendees and thanked everyone who logged 

into the Webex virtual  meeting.  Mr. Adams noted that  he is one of the 

Assistant Commissioners and is in responsible for this project.   He stated that 

several meetings have been held during the Feasibility Study including 

meetings for the Preliminary Design Program and the Preferred Schematic 

Report .  This meeting is for the update to the Schematic Design to be 

submitted in a few weeks to the MSBA.  He introduced the Mayor and the 

Mayor thanked all  the team members for their hard work and the 

Superintendent of Schools, for the WPS effort  to help cre ate such a thoughtful 

design for the new school.   

 

Mr. Adams also said there has been a lot of work that  h as gone into this project  

to help keep moving it forward.  He made special attention wishing all were 

staying safe and healthy during the coronavirus pandemic.  Mr. Adams then 

outlined the format for the evening and that Lamoureux Pagano Architects 

(LPA) would present the updated work on the Schematic Design and then the 

meeting would be open for questions  at  the end of the presentation.  He asked 

everyone to mute their computer and phones and said he has received many 

emails about the Duffy Field and Foley upgrades.   Mr. Adams stated that this  

meeting was not about those site improvements and that  the Parks Department 

would have separate meetings.   This project did perform a schematic review of 

those site to see what could possibly fit  but is not part of this meeting.  Mr. 

Adams handed the presentat ion over to Ms. Crockett from Lamoureux Pagano 

Architects.  

 

Schematic Design Presentation :  Ms. Crockett  noted that  the cost  

estimate is not available at thi s meeting but would be ready for the 

meeting on June 29, 2020.  She noted the project is on schedule and will 

be submitting the Schematic Design to the M SBA on July 8 for their 

Board meeting on August 26 , 2020.   The various educational programs 

being incorporated into the new school were reviewed and th e site 

development would retain features of the existing h ill .   The existing 

school is to remain operational during construction.  

http://www.tishman.com/
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Ms. Crockett  noted that  many trees along Highland Street are in poor 

condition and several have been tested and show signs of f atal  disease.  

The trees along the east/west trail are being evaluated to retain foliage 

and to maintain the existing grades to reduce impact on the trees.   The 

Highland Street  retaining wall is not in good condition and plans are to 

rebuild the wall using the existing stone.  

Parking on site will  be approximately  400 spaces which includes 115 

spaces in the garage under the school. The si te design retains access to 

the Newton Hill  parking area and provides various site drainage 

strategies including bio-swales.    

Photovoltaic panels are planned for the rooftop  rather than lower on a 

parking lot canopy structure.  The goal is to generate 50% of the 

electrical supply for the school with the PV array.  

Three courtyards are included between the academic pods which include 

a service area, a green space with connection through to the main lobby 

and the third will provide support to the Chapter 74 programs.  

Traffic circulation provides separate entries for the busses and car 

traffic. A new entry for busses will  be provided on Highland Street .  All 

traffic will exit  out onto Highland Street at the second access location 

(opposite Suburban Road) which will be upgraded with lights and 

crosswalks.  Ms. Crockett noted that almost half the s tudents walk to 

school.   There is a main entrance and a side entrance at the gymnasium 

for egress to the field and sporting activities.  The building has been 

designed to step into the s ite.  

Ms. Crockett  introduced Rob Para, LPA to d iscuss the phasing of the 

project.    

Mr. Para noted there are four majo r phases of work. He noted there were 

several factors that went into the planning including logistics,  

neighborhood concerns, school operations to name a few.  

First phase will be the si te enabling work to provide parking and access 

around the existing school as the construction area is fenced off. This 

work will start  in the summer of 2021 and maintain s chool bus drop off 

and provide marked parking spaces to replicate and maintain the existing 

250 parking spaces.  

Second phase is the construction of the new school  and will  start  early 

Fall 2021. The CM will ensure no deliveries will  be allowed during peak 

school hours in the morning and af ternoon.  CM will  need to plan for 

staging and parking for their workers .   

The third phase will  include abatement of the exist ing school and partial 

demolition to allow for the new on-site parking and landscaping for the 

new school scheduled to be ready for the 2024 school opening.  

The final and forth phase will  include complete demolition of the 

remaining existing school building and the new field and b leachers  to be 

completed in 2025.  
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Ms. Crocket noted that the phasing documents will be included in the 

Schematic Design binder.   She continued with the slide presentation with 

the project aiming for LEED Silver and use of chilled beam systems in 

the classrooms.  Several  renderings were also presented with emph asis 

on the contrast during the winter vs spring foliage views which ended 

the presentation. 

Mr. Adams opened the meeting up to questions.   

1. The “Chat” questions will be documented and provided to the project team. 

2. Where is Suburban Road in relationship to the main school entry?   Suburban Road is 

directly across from the main entry as recommended by the Traffic engineer. 

3. How is the existing retaining wall in poor condition if is has been repaired?  The wall 

repairs were more of a band aid and did not address the structural integrity of the wall.  The 

entire cap would need to be replaced and proper drainage behind the wall is required. 

4. How much of the tree canopy, acres, cords and number of trees are coming down?  

There are 12 major trees on Highland Street and two can be potentially saved. 

5. Artificial turf is hotter than grass and what is the heat island effect?  The turf being 

used is similar to the material used at the new South High school. 

6. How many trees will be cut down and will there be a net gain?  There is a strong 

planting plan proposed for the project. 

7. What are the flags at Duffy field?  Those were put there by the Parks Department. During 

the Master Plan of 2016 Duffy field was considered for possible improvements. 

8. Are there wetlands on the site? There are no wetlands on the school site. 

9. Where is the bus entrance? Bus entry is in front of Germain Street and is not a public 

entrance. Only service vehicles would enter and exit at this location. 

10. Are there any considerations for pedestrian safety upgrades at Park Avenue? There 

are no improvements slated at this location to date. 

11. Will the existing steps at the retaining wall remain?  We will rebuild the retaining wall 

using existing stones and the stair will need to be relocated. 

12. There is no information on the number of trees to be cut down, many trees are 40” 

diameter and could be good lumber stock?  The CM could include some value in their 

costs and that savings will come back to the City. 

13. Regulations state that five shade trees or more along City streets requires Mass 

Environmental Protection review? The trees are not on the public way and are on school 

property. 

14. Can there be more notification of meetings? WPS also puts out notification. 

15. What heat index will be impacted by removing trees and the artificial turf?  LPA to 

review and provide response. 

16. Off site improvements should include more than just the Duffy field.  Foley stadium is 

also being considered. 

17. State of Mass road to 2050 Net Zero emissions addresses climate crisis, could high 

efficiency heat pumps be used? We are also looking at the important of maintenance on 

equipment. 

18. What plans are being considered for sterilization of duct work for COVID 19?  Project 

team will vet options for this need. 

19. How much time will it take for students to get to classes? Design has the core facilities 

central to the school. Modeling has been done to evaluate travel between classes and works 

well. 

20. Facebook page would help. We can look into this. 
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21. Can a notice go into the papers for meetings? The City Clerk’s office posts meetings and 

we can consider all forms of communication.  

22. What safety features are included for the garage? No access afterhours. 

23. How many fields are there? One new multipurpose field. 

24. Can the field be divided up for multi-use?  School administration can program the field 

for best use. 

25. Is this meeting recorded? Would need to check with host. 

 

Mr. Adams asked if there were any more questions? He ended the meeting and 

thanked everyone for all  their input.  

 

End of meeting.  

 

 

These summary comments  reflect  Tishman Construction Corporation of MA’s 

interpretation of the discussions that  took place. Any discrepancies or 

omissions should be brought to the author’s  attention immediately. This 

summary shall  be included as part  of the Project record.  

 

 

Prepared By:  Eugene Caruso, Owner’s Project  Manager, TCCMA 

  

Date:    June 15, 2020 
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         One Federal St. 8th Floor 

Boston, MA 02110 
Phone  (617) 723-2050 
Fax (617) 227-3451 
www.tishmanconstruction.com 

 

Doherty Memorial High School Project 

 

School Building Committee (SBC) Meeting Minutes 

Schematic Design (SD) Vote  

Webex Virtual Meeting Date and Time: 

MONDAY, June 29, 2020                TIME 6:30PM  

 

Introductions 

Mr. Adams, Assistant  Public Works Commissioner in charge of the project   

welcomed all at tendees and thanked everyone who logged into the Webex 

virtual  meeting.   Mr. Adams said there would be a br ief presentation of the 

Schematic Design (SD), questions and then a School Building Committee vote  

to approve and send the SD to the MSBA. The package is due to the MSBA on 

July 8 t h  and their board meeting to approve the project is scheduled for August 

26 t h .   We will have further meetings as the project moves in to the Design 

Development phase.  Mr. Adams handed the presentat ion over to Ms. Crockett  

from Lamoureux Pagano Architects (LPA). 

 

Schematic Designa Presentation :  Ms. Crockett  noted there has been an 

intensive design effort  for the past six months to create this 21 s t  century 

school.   The OPM and the Steering committee have provided great help in this 

process and the project is on schedule and on budget.  Additionally,  input from 

engineering professionals and dozens of consultants added to the design for a 

fifty-year facility.  

 

The project will be working to include a Construction Manager at Risk (CM) 

approach, like what has been done at  Nelson Place and South High. We 

anticipate starting construction next summer, 2021 and occupancy in the fall of  

2024 with completion of the bleachers  and field in 2025. The SD has included 

three new Chapter 74 programs, an Advance Academy in Biotechnology. 

 

The existing site is  bordered by parkland on three sides and we are looking to 

enhance the connection between the school and the parkland.  Traffic control 

will continue to be  developed.  The school will remain operational during  the 

phased construction  schedule.   A campus approach is being developed to 

integrate the site and the school including a multipurpose field.  We hav e 

included staff parking under the building for 115 cars to min imize the 

footprint.    The existing parking at  the Newton Hill trail head is being 

improved to provide ADA access. No work is being done in the park and the 

disc golf stations are not touched.   The new trees plantings along Highland 

Street , in ten years will provide a tree  canopy that will exceed the existing.  
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Most of the Beech trees along Highland Street are diseased and perhaps two 

can be worked into the project .  Trees along the East West pathway are 

remaining, and the service road works with the site grading.  

 

PV arrays are going to be on the roof for the best  saturation and are estimated 

to provide 50% of the electrici ty for the project .  Drainage addresses the run- 

off from the park  including bio-swales and numerous retainage systems are 

included.  Site circulation includes separate bus access for dro p-off and a 

separate vehicle entry for parking.  Many of the students walk or ride bikes to 

school.   A pathway from the gymnasium to the field is al so included.  An 

emergency access road around the building is also par t of the site layout. Three 

courtyards are located between the academic wings that facilitate the school 

programs.  

 

The building is laid out to terrace into the slope of the site including use of 

low retaining walls .   The existing stone wall along Highland Street  will  be 

rebuilt  using exist ing stone.   Park Ave along the service road maintain the 

existing tree canopy and heavy undergrowth to remain.  The school will  

support  1,670 students.   

 

Mr. Para from LPA presented the Phasing plans and noted that the school will  

remain operational during construction.  The CM will further develop in 

greater detail  al l aspects of the project,  ensuring safety for the students and 

staff.   The CM and project team will continue to work closely with the City 

and neighborhood.  The CM at Risk approach has been used similar projects 

including South High.  

 

The first  phase will  be an enabling phase star ting in the summer of 2021 

providing a construction fence to separate  the existing school from the 

construction site.   Additionally, new traffic circulation and parking will  be 

constructed around the existing school to provide approximately 250 to 275 

parking spaces , similar to the existing.  

 

Phase two will  be the construction of the new building and the CM will  plan 

for off site staging of materi als and transport  to site of workers from remote 

parking areas.   No access to the construction site will  be permitted during 

“black-out”  periods when school is start ing and being let  out.   Occupancy is 

scheduled for the fall of 2024. 

 

Phase three will include part ial demolition of the existing school and 

construction of the main parking lot .  

 

Phase four will be final building demolition and construction of the bleacher’s ,  

retaining walls, service building and the field.  

 

Ms. Crocket noted that  the floor plans continue to be refined with the lowest 

level housing two of the Chapter 74 programs and grade 9 teams.  The main 

level includes administration, an 850 seat Auditorium, parking garage access 

and the main lobby with extension to the exterior courtyard at  the academic 

wings.  The upper levels provide all the academic classrooms designed to be 
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flexible,  including in the event of a Covid-19 crisis.   Science classrooms, bio-

tech program, the gymnasium, wellness center, adaptive PE, weight room and 

all locker rooms are included.  Testing from point to point within the new 

layout has been done and is very similar to the times of trave l in the existing 

school.   

 

The design concept was to terrace the building into the site.  Sustainable 

design was weighed against  operat ional costs and reduced loads.    We have 

increased insulation, high performance efficiency windows, chilled beam 

system and low water usage as some energy savings.   We are also mitigating 

the heat gain on si te using bio-diverse plantings and we are planning to 

schedule a public Sustainability design works hop during the Design 

Development phase.  We will notify the public when the meeting is scheduled,  

and the project  engineers will also attend.  

 

The total project  budget has been established at  $293,384,178 , the construction 

portion of the budget is $238,910,676.  The estimated MSBA grant will be 

approximately 47%.  

 

The presentation ended with a vari ety of renderings showing various views 

from several vantage points around the site.  These contrasted the difference 

between winter and summer views as the tree canopies reduced views of the 

building significantly.  In particular,  the art ificial  turf on the field provides  no 

fertilizing, no mowing and durable surface. The vertical  design of the school 

blends with the exist ing site.   Overall the design is working with the program 

requirements and will feature a Doherty red feature wall  at  the main entry.    

The final  presentation was a “fly over”  of a 3D view of the project 360 

degrees.  A future similar interior tour of the school will  be forthcoming.  

 

The City will  be working on funding in the fall of 2020 and the Design 

Development phase is schedule to be submitted to the MSBA in March 2021.  

Ms. Crocket finished the presentation and handed the meeting back to Mr. 

Adams. He noted that this  is not a final  design and a lot more work is to be  

done. The Sustainable Design workshop with the School Building Committee 

and public will  be scheduled. Mr. Adams gave his email so everyone could 

contact  him for the invite to the workshop (AdamsK@worcesterma.gov).   He 

also noted that all Public meeting minutes are posted on the Doherty S chool 

web site.  

 

Mr. Adams opened the meeting up to questions. 

 

• There was no indication of Duffy field in the presentation? Q The Duffy field is not part 

of the vote and is a Parks Department issue.  A separate Parks Dept. public meeting will be 

held. 

• What is the construction cost reimbursement?   The effective rate is based on MSBA 

caps and ineligible criteria including such things as cost per SF basis and site costs. 

• What is the vision for the façade of the building? Progressive looking with durable 

materials at the base.   
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• What is the parking at the Newton Hill park area?  We have talked to the Friends of 

Newton Hill and we will not encroach on the park lands beyond the existing parking area, 

only will enhance and formalize the parking to comply with ADA requirements if that is 

desired. 

• How is notification to neighbors being done?  A connect ed went out. 

• Is the new school ADA accessible?  Yes, all areas of the school and site are fully 

accessible.  The existing school has great difficulties with access. The design includes 

assisted listening and the Department of Elementary and Secondary Education (DESE) 

approves a full integration of requirements for this need. 

• The improvements to the parking at the Park are most welcome. 

• Will there be a fence around the athletic field?   Yes, it will help protect the field and 

will be approximately 4ft high.  

• Will the athletic field be open to the public? The administration will determine that. 

• How will you mitigate traffic on Highland Street?  More will be done as the design 

progresses. 

• What is being done to comply with the States goal of Global Solutions for energy? We 

are going to schedule a public Sustainability design workshop. 

• Has there been an energy model done as PV is providing 50% power?  We are 

discussing with NGRID to establish the Energy use index (EUI). 

• Are there operable windows? Yes, classrooms have operable windows. 

• Can the paving on site be light color? Light colored aggregate will be investigated. 

• Is the site also ADA accessible? Yes, access routes throughout the site and surfaces will be 

accessible. 

 

School Building Committee Roll Call Vote  

Mr. Adams conducted a virtual roll call vote of the School Building Committee  

members to approve and submit the Schematic Design Submission (SD) to the 

MSBA on July 8, 2020.   A virtual  roll  call  vote was made for each School 

Building Committee member and their responses are documented on the 

attached SBC sign in sheet.  

 

The results of the vote were Nineteen (19) votes in favor, One (1) no vote 

against, and three (3) absent.    

 

End of meeting.  

 

 

These summary comments  reflect  Tishman Construction Corporation of MA’s 

interpretation of the discussions that  took place. Any discrepancies or 

omissions should be brought to the author’s  attention immediately. This 

summary shall  be included as part  of the Project record.  

 

 

Prepared By:  Eugene Caruso, Owner’s Project  Manager, TCCMA 

  

Date:    June 29, 2020 
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APPENDIX A 
MASSACHUSETTS HISTORICAL COMMISSION 

220 MORRISSEY BOULEVARD 
BOSTON, MASS. 02125 

617-727-8470, FAX: 617-727-5128 
 

PROJECT NOTIFICATION FORM 

Project Name: Doherty Memorial High School  

Location / Address: 299 Highland Street  

City / Town:    Worcester  

Project Proponent 

Name: Robert Para Jr., AIA Lamoureux Pagano Associates Architects (Project Architect)  

Address:  108 Grove Street, Suite 300  

City/Town/Zip/Telephone:      Worcester, MA 01605 Tel: 508-752-2831  
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Agency license or funding for the project (list all licenses, permits, approvals, grants or other entitlements being 
sought from state and federal agencies). 
 

Agency Name  Type of License or funding (specify) 
 

Massachusetts School Building Authority (MSBA)      MA Grant Funding 
Project Description (narrative): 

This Project includes New Construction of a 420,000 square foot, 1670 student replacement High School 
building, related access, parking, fields and site amenities. The existing school was constructed in 1964 
for 1500 students and will remain occupied through the phased construction, and demolished over the 
summer/fall of 2024 after completion of the new building. Refer to the attached site, floor plan and 
building images.  
The City engaged in a feasibility study based on the detailed Massachusetts School Building Authority 
(MSBA) process, which included reviewing the possibility of renovation/additions of the existing school 
building, new construction on the existing site, study of available properties in the district that could 
support the new school program. From this study the few sites in the district that showed potential, were 
further reviewed along with the existing site. This study concluded that phased new construction at the 
existing Doherty Memorial High School site was the preferred option. The Feasibility Study was 
conducted using a transparent public meeting process, and voted on by the City’s standing Building 
Committee. See attachment A. Executive Summary from the Feasibility Study.  The full Feasibility Study is 
available for review on the City’s and School’s web sites. See:  https://worcesterschools.org/school-

subpage/doherty-memorial-high-school-building-project/ and http://www.worcesterma.gov/investing-in-education.   

 
Does the project include demolition? If so, specify nature of demolition and describe the building(s) which 
are proposed for demolition. 

The project scope will include the complete demolition of the existing 1964 school and site features. The 
existing building is a three-story, 170,000 square foot High School and is a steel frame, brick and 
aluminum façade type construction, which is typical of the aesthetic and construction type of the 1960’s. 
The existing building and systems are vintage to the original construction. The feasibility study concluded 
that renovations or additions and renovations of the existing building would adequately meet the new 
schools program needs. 

Does the project include rehabilitation of any existing buildings? If so, specify nature of rehabilitation 
and describe the building(s) which are proposed for rehabilitation. 

No. 
 

Does the project include new construction? If so, describe (attach plans and elevations if necessary). 
 

The proposed new school building is increased in size from the existing building in order to accommodate 
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the larger enrollment, additional vocational programs, an Advanced Academy,  and the need to bring all 
the program spaces up to compliance with the MSBA guidelines, and the Worcester Public School 
District’s long term strategic goals.  This high school project is the fourth of the five high schools 
(including the Worcester Technical High School) in the City to be updated. The new school will be five 
stories, with four academic wings and core facilities. The Auditorium, Gymnasium, Cafeteria and Medical 
Suite are positioned in the school so that they may be securely accessed by the community after hours for 
sports, arts, or “nightlife” academics.   
 
The site design concept is developed to be sensitive to the surrounding neighborhood and adjacent Park. 
The scope of work includes development of the streetscape and plantings along Highland Street, 
incorporating rebuilding the existing stone wall. The landscape design also includes a planted berm along 
the east side of the building access road to act as a buffer between the existing East-West trail and the 
service areas of the building.  
 
Refer to the following attached site plan, floor plans and conceptual building images, and documents that 
have been developed to the level appropriate for the current Schematic Design phase of the project. 
 

A. Executive Summary from Feasibility Study 
B. Existing Site Plan with Keyed Images 
C. Existing Site Photos 
D. Proposed Site Graphics 
E. Proposed Floor Plans   
F. Massing Model / Conceptual Material Rendering 

 

APPENDIX  A (continued) 
 
 

To the best of your knowledge, are any historic or archaeological properties known to exist within the 
project’s area of potential impact? If so, specify. 

 
The project site was part of Newton Hill Park until in 1961, when 20 Acres were transferred through the 
State Supreme Judicial Court to the School Department, with discussions that as a school, the land would 
continue to be in public use.  
 
The existing Doherty High School building/site is not listed on either the Massachusetts Cultural Resource 
Information System (MACRIS) or the National Register of Historic Places. The adjacent park, Elm Park and 
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Newton Hill are on both MACRIS and the National Register NRIND 07/01/1970 3, NRMRA 03/05/1980 3. The 
National Register listing of the park does not include the Doherty school property. Attached for reference 
is copy of the 1964 contract site plan drawing that shows that the majority of the 20 Acre site was re-
developed as part of the 1964 school development.   
 
A review of the Massachusetts Historical Commission’s online archaeological base maps conducted on 
April 23, 2020 revealed no recorded sites located on the project site.  One recorded site (19-WR-187) was 
identified within the project’s vicinity.  The area of the proposed new construction was previously disturbed 
with the construction of the existing parking lots, access drives and athletic fields; therefore, the project 
site is unlikely to yield significant archaeological resources. 
 
Refer to the following attachments: 

G. Developed Area Diagram of 1964 Site Plan 
H. Elm Park National Register of Historic Places 
I. Doherty Memorial High School Deed and Deed Plan 

 
 
 

What is the total acreage of the project area? 
 

Woodland     7.5 acres Productive Resources: 
Wetland       0.0 acres Agriculture                    0.0 acres 
Floodplain    0.0 acres Forestry                       0.0 acres 
Open space    4.0 acres Mining/Extraction       0.0 acres 
Developed     8.5 acres Total Project Acreage 20.00 acres 

 
What is the acreage of the proposed new construction?   13.5 acres 

 
What is the present land use of the project area? 

School building, parking access and practice sports fields.  

 
Please attach a copy of the section of the USGS quadrangle map which clearly marks the project location. 

Refer to attachment J.  

 
This Project Notification Form has been submitted to the MHC in compliance with 950 CMR 71.00. 

 

 
Signature of Person submitting this form:  Date:  

Name: K. Russell Adams PE., Assistant Commissioner    
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Address: 20 East Worcester Street   

City/Town/Zip: Worcester MA, 01604   

Telephone:  (508) 929-1300 e-mail  AdamsK@worcesterma.gov   

 

REGULATORY AUTHORITY 
 

950 CMR 71.00: M.G.L. c. 9, §§ 26-27C as amended by St. 1988, c. 254. 

cbazelmans
Stamp



MSBA Module 3  3.3.1 INTRODUCTION

Feasibility Study PSR A. Executive Summary
 

 
Doherty Memorial High School 

 

Process since the December 30, 2019 PSR Submission: 
Since the Preferred Schematic Report (PSR) submission on December 30, 2019, the Steering 
Committee, District representatives, and Design Team have been working consistently to refine the 
program, develop room data sheets, and advance the Preferred Solution building and site design. The 
Project Team attended an MSBA Facilities Assessment Subcommittee Meeting on January 22, 2020, 
during which the major discussion items included: 
 

 Proposed gymnasium design with movable partitions and MSBA’s gymnasium square footage 
policy 

 Storage of gym, wellness, and adaptive physical education equipment 
 Relationship between the Educational Program and building design 
 District’s plan to simultaneously incorporate three additional Chapter 74 approved programs 
 Development of the site plan 

 
The MSBA subsequently requested that the project team submit an Updated PSR submission. The 
following document has been updated with items that have been advanced since the original PSR 
submission on 1/30/19. The Table of Contents indicates which line items have been updated within each 
document, and all text changes are highlighted in red font.  A School Building Committee meeting to 
approve the updated PSR will be scheduled for March 2020, with the anticipation that the project will 
be presented to the MSBA board of directors meeting scheduled for April 15th 2020.  
 
Since the PSR submission, the Design Team has facilitated several program refinement meetings and 
tours with school and district staff in order to advance the Room Data Sheets and building floor plans. 
The following programming meetings and tours have taken place since the submission of the PSR.  
 

 Steering Committee Meeting | January 6, 2020 

 Doherty Memorial High School (DMHS) Staff Meeting Update | January 6, 2020 

 Instructional Leadership Team Update Presentation | January 16, 2020 

 Media Center Program Meeting | January 16, 2020 

 DMHS Department Head Update Meeting | January 23, 2020 

 Chapter 74 Programs Update for the District’s new CTE Coordinator | January 27, 2020 

 Steering Committee Meeting | January 27, 2020 

 Administration Program Meeting | January 28, 2020 

 DMHS SPED Department Update | January 28, 2020  

 Engineering and Technology Program Meeting | | January 29, 2020 

 Art, Music and Theater Program Meeting | January 30, 2020 
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 Design/Visioning Follow up Meeting with David Steven of New Vista Design | January 31, 2020 

 Media Center Program Meeting follow up | January 31, 2020 

 Academic Organization Meeting | February 3, 2020 

 Core Academic Program Meeting | February 3, 2020 

 Science Program Meeting | February 3, 2020 

 Special Education Program Meeting & DESE Submission Review | February 3, 2020 

 Programming & Web Development (PWD) Program meeting and tour of Worcester Technical 

High School PWD Spaces | February 4, 2020 

 Marketing Management and Finance (MMF) Program meeting and tour of Worcester Technical 

High School MMF Spaces | February 4, 2020 

 Medical Suite Program Meeting | February 4, 2020 
 Schematic Design Consultant Coordination Meeting | February 5, 2020 
 Construction Craft Laborer Program Meeting and tour of New England Laborer’s Hopkinton 

Training Academy | February 11, 2020 
 Site Requirements Program Meeting | February 12, 2020 
 Building Services Program Meeting | February 12, 2020 
 Safety and Security Program Meeting | February 12, 2020 
 Technology Program Meeting | February 12, 2020 

 
In addition to the meetings listed above, a space needs survey was distributed to the full Doherty 
Memorial High School Staff, and several conference calls and meetings were held with MSBA 
representatives. As a culmination of all of the efforts listed above, the updated floor plans and site plan 
in the Updated Section 3.3.4. (Preferred Solution) reflect the following significant developments:  
 
Lobby:  The Main Lobby has been further developed to enhance circulation to the ground floor and 
Level 2, while maintaining views to the exterior plaza and Elm Park.  Opportunities for a history display 
or a gallery for student work will be reviewed further in future design phases.  
  
Gymnasium / Wellness / Adaptive PE: A corridor and permanent partitions are now indicated between 
the Gymnasium and the Wellness and Adaptive PE spaces.  
 
Cafeteria: The Cafeteria design has been refined further to include strong visual connection from the 
Lobby, smaller-scale alternative dining areas and a “google stair” feature which strengthens the 
connection to the Gymnasium and Media Center on Level 2. It is anticipated that the google stair will 
also serve as additional seating for presentations and dining.  
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Media Center / Maker Space / Video Editing Lab / Small Group Rooms: As a result of several 
program refinement meetings, the plan of the Media Center has been updated to include three small 
group rooms for collaborative team use.  In the main Media Center area, teaching spaces for two 
separate classes of 30 students will be provided. It was determined that the Maker Space will function 
as a “General Education Lab Room” where teachers from any discipline can reserve the space for their 
class to take on a hands-on project. This space will have flexible seating, power/data for mobile 
technology, sinks, simple tools, and storage for a variety of project-based learning materials. Due to 
potential acoustic issues, it was clarified that the Maker Space is not required to be directly adjacent to 
the Media Center.  
 
The Video Editing Lab area will also be carved out of the Media Center area allocation, but also does not 
require direct adjacency.  The lab will have a filming room with a green screen and an adjacent space 
for video editing. Further development of this space will take place during Schematic Design.  
 
Chapter 74 Spaces: Since the PSR submission, the Worcester Public Schools has hired a new District 
CTE Coordinator, who has been an asset to the further development of the proposed Chapter 74 
Programs. The Design team has collaborated with the administration and teachers at Worcester 
Technical High school to better understand the specific needs for the Programming and Web 
Development Program and the Management Marketing and Finance Program. For the Construction 
Craft Labor program, the project team has also toured the New England Laborer’s Training Academy in 
Hopkinton MA, and had an opportunity to discuss the proposed space needs with regional leaders and 
vocational educators. Lastly, the project team met with the Engineering and Technology Academy 
teachers to discuss the expanded space requirements for their well-established existing program. 
Based on this feedback, the floor plans and the Room Data Sheets will be updated further during the 
balance of the Schematic Design phase.   
 
Site Design Development:   Working closely with our civil engineer and landscape architect, the site 
design has been further developed to indicate outdoor uses, strengthened connections from the 
building through the site, and more refined vehicular and pedestrian circulation patterns.  Additional 
site opportunities, traffic analysis and geotechnical investigations are ongoing and will be used to 
inform the Schematic Design. 
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Process since PDP:  The Preliminary Design Program (PDP) was submitted to the MSBA on September 
10th, 2019.  Since then, development of the Preferred Schematic Report (PSR) has continued in 
cooperation with the City of Worcester, Worcester Public Schools, Owner’s Project Manager and other 
team members in accordance with MSBA guidelines.  MSBA’s PDP review comments were received on 
October 30th, 2019 followed by a conference call to review the team’s response was held on November 
15, 2019.  
The three options voted for further review in the PSR phase include: 

 Code Upgrade: at the existing Doherty Memorial High School  
 Renovation/Addition: at the existing Doherty Memorial High School for 1670 students 
 New construction:  1670 student facility at the existing Doherty site 
 New construction:  1670 student facility at the Foley Stadium site 
 New construction:  1670 student facility at the Chandler Magnet School site 

A steering committee with representatives of the school district, the city administration, the OPM and 
the Design Team met on a biweekly basis as the PSR phase progressed. Several update meetings 
were held with the City Manager, the Mayor and other district representatives. Additionally, the 
following community meetings were held: 

 October 1:  WPS meeting to review Chapter 74 program requirements 
 October 3:  Meeting with Worcester Parks Department and Worcester Public Schools Athletics 

representatives 
 October 7:  Doherty Memorial High School Faculty presentation 
 October 30:  Friends of Newton Hill presentation 
 December 9:  Building Committee meeting and public presentation 
 December 18:  Building Committee meeting to vote on Preferred Solution 

The following is the link to the Worcester Public School website featuring project updates for public 
viewing: 
https://worcesterschools.org/school-subpage/doherty-memorial-high-school-building-project/ 
 
Project Schedule:  The project is on schedule to submit the Schematic Design package to MSBA by 
July 8, 2020 and to be on the agenda for Project Scope and Budget approval at the MSBA Board of 
Directors meeting on August 26, 2020.  Pending MSBA Board approval, the City Council vote to 
appropriate funding will follow.  With anticipation of early bid packages to expedite the process, 
construction is expected to begin in the summer of 2021. Occupancy of the building is slated for the fall 
of 2024, with some sitework to follow. 
 
Final Evaluation of Existing Conditions:  Since the submission of the PDP in September 2019, 
additional information was gathered relative to the site surveys including metes and bounds for three 
properties, as well as desktop traffic and geotechnical reports.  Additionally, further analysis of 
opportunities for City funded enhancements adjacent to and nearby the sites was studied.  This 
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includes additional studies of City owned properties that could be augmented for long term project 
improvements with recognition that none of the studied sties could meet the full site program for the 
Doherty project.  These studies primarily focused on opportunities to improve athletic field features and 
amenities that could be included in the City’s long-term capital program, and are not expected t0 be 
constructed or funded as part of the Doherty Memorial High School project. 
Additional scope is recommended for future phases of the MSBA project and includes: interim 
subsurface geotechnical exploration, more detailed survey of significant site features, and advanced 
traffic recommendations for the preferred site. 
 
Final Evaluation of Alternatives:  The PDP identified five options on three sites for further 
development during the Preliminary Schematic Report (PSR) phase of this Feasibility study.  The 
following describes the alternatives: 

 Code Upgrade Option:  The Code Upgrade option at the existing Doherty Memorial High 
School was advanced for further study primarily as a gauge for comparison against the other 
Renovation/Addition and New Construction options.  The option proposes to utilize temporary 
modular classrooms, located west side of the existing building, as swing space for the duration 
of a lengthy phased/occupied renovation.  It fails to meet the Educational Program 
requirements described in this Feasibility Study and the phased construction schedule while the 
school is occupied would be significantly disruptive to the curriculum delivery during 
construction. 
 

 Renovation/Addition Option:  The renovation/addition option to the existing Doherty Memorial 
High School features a multi-phased construction option assuming that the school would be 
fully occupied during construction. The solution presented includes new construction 
centralized core facilities, a multi-story new construction academic wing, significant 
renovations to existing academic wings, and an athletic field above a parking garage.  The 
result is a sprawling facility that fills out the majority of the developable site area.  Academic 
wings are separated and the media center, while centrally positioned, is isolated from much of 
the school.  With the extended construction schedule and complexities of phased occupied 
construction, the cost estimate for the work is close to that of new construction. While the 
option addresses existing conditions concerns about dispersed core facilities, lack of 
accessibility, and systems deficiencies, limitations with the existing floor to floor dimensions 
and hazardous materials do not make this facility a good candidate for renovation and 
additions.   Due to the compromised educational program, existing conditions limitations, and 
the overall expense and schedule issues, the renovation/addition renovation option was not 
recommended as the Preferred Solution.  
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 New Construction Options Doherty Site: After review of numerous options for new 
construction on the existing Doherty site, three distinct options were developed for further 
evaluation.  In all cases, it was assumed that the existing facility would remain in full operation 
during construction.  For that reason, the east side of the site was the focus of the analysis, 
effectively displacing the existing practice fields, but maintaining the existing school with 
parking sufficient for staff and visitors at a minimum.  All options are approximately 420,000 
gsf, multi-story solutions that terrace up the site from Highland Street toward Newton Hill, 
following the existing contours. 
Option A.1 Pods on Park: The option is generally organized with core facilities and the main 
entrance grouped on the west side of the building facing the parking and athletic fields.  The 
academic wings are organized in pods to optimize daylight opportunities and break down the 
scale of the elevations that face Park Ave.  The massing gradually steps up the site and 
effectively diminishes the scale of such a large facility.  A 100-car parking garage is included on 
the lowest level of the south end of the building, allowing for parking to be available 
immediately at the completion of construction and reducing the site area required for vehicular 
parking.  The site plan includes a strategy to separate parent pick up/drop off from bus 
circulation, full perimeter access, separate service delivery access on the west side and surface 
parking as well as an artificial turf multipurpose field and other amenities at grade level. 
Option A.2 Olmstead Homage:  In an effort to limit disruption to the existing site and include 
all core facilities at the main entrance level, the option includes academic organization that 
wraps the auditorium and gymnasium with some daylighting compromises and potential issues 
with separating the core facilities from academic areas after hours.  The massing of the solution 
is compact but provides limited opportunities to break down the scale of the facility.  A separate 
level of parking at the north end of the building would provide approximately165 staff parking 
spaces beneath the building, allowing for more open site features. 
Option A.3 Highland Proud:  Featuring the main entry at the Highland Street elevation, the 
option includes a terraced plan organized around a strong north/south circulation spine.  A 
secondary entrance at the gymnasium level is positioned for after-hours use and convenient 
access to parking and the athletic field.  The site plan features a Highland Street forecourt with 
bus circulation, separate parent pick-up/ drop off at side the gymnasium entrance, and an 
elevated athletic field with parking below.  The main entrance and first floor program elements 
are somewhat isolated from the balance of the facility.  Concerns were raised about the 
limitations of an elevated athletic field in terms of run off space and expense. 
Preferred Doherty Option:  After discussion of the merits and limitations of each Doherty new 
construction option, there was consensus that the A.1 Pods on the Park option offered the most 
potential for further development based on the following factors: 
 Clear separation of academic spaces from core facilities with simple organizational 

principles for clarity of orientation and circulation 
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 Best opportunities for daylight and views in the most appropriate areas 
 Options for optimizing the available site features due to parking garage under the 

building 
 Appropriate massing for the site and adjacencies 
 Opportunity for clear separation of construction site from the existing facility during 

construction 
 

 New Construction Foley Stadium Site:  New construction at the existing Foley Stadium site 
requires demolition of the existing District Wide athletic facility including the only competition 
track in the school district, a recently refurbished football field, bleachers and associated 
buildings, and additional athletics fields.  The option includes a plan suitable for the relatively 
flat site.  Poor soil conditions limit under grade construction and would require pile foundations. 
The main entry and core facilities are organized to face Chandler Street with academic wings 
fanning out toward the back of the site.  Surface parking and a small multipurpose field fill out 
the additional site area available.  Multiple points of entry to the site are advantageous for 
vehicular traffic options on site.  However, the deep ash fill and peat soil make this a 
geotechnical challenge for development. Use of the Beaver Brook Park fields on the opposite 
side of Chandler Street is available through permission of the Parks department.  An advantage 
of the Foley Stadium site is that the existing Doherty program could remain as is until the new 
construction is complete.  A major disadvantage is that the District wide athletic facilities would 
need to be replaced prior to demolition, and such a capital project has not yet been developed. 
 

 New Construction Chandler Magnet School Site:  The existing site configuration at the 
Chandler Magnet School is challenging to meet the program due to elevation changes and a 
narrowing at the center of the site.  For that reason, additional land would be required to 
provide adequate space for the facility.  The site is prominently located on major routes with 
multiple points of access.  The option features a main entry at the lowest level facing Chandler 
St. with most core facilities one level up with access through the rear.  The academic wings are 
relatively well separated from the community use spaces and have potential to be developed for 
strong organization.  Surface parking is dispersed between the Chandler St. level and the rear 
athletic fields.  Demolition of the existing Chandler Magnet School would be required for the 
option, but the District does not have a facility within the district that can accommodate all 500 
elementary students currently enrolled in the bilingual and dual language programs that are 
currently housed there.   
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PSR Preferred Solution 
At the December 18, 2019 Building Committee meeting, the New Construction on Doherty Site, Option 
A.1 Pods on Park at the Existing Doherty Site was approved as the Preferred Solution for further 
development in the Schematic Design phase of the project. 
The following is an outline of the major points raised during the discussion of the options: 

 The Code Upgrade was dismissed as it does not meet the proposed building or site program. 
 The Renovation/Addition option was not supported due to the extended construction period 

with phased occupied construction and a compromised final product  
 The Doherty site option was the only option that did not require demolition of an existing 

building prior to new construction.  Both the Foley Stadium and Chandler Magnet Schools would 
require replacement and there is no current capital plan to do so. 

 The neighborhood impact at the existing Doherty site is less than it would be to introduce a new 
high school either of the alternative sites. 

 The Pods on Park option has clear organizational principles that support the Educational 
Program with the opportunity to integrate well with the terraced site and adjacent park. 

 
Opportunities to enhance Doherty Options 
At the request of the Building Committee, the Design Team analyzed opportunities to enhance existing 
City owned parcels within the Doherty quadrant.  The purpose of the expanded study was to consider 
improvements to optimize athletic fields in the vicinity of the potential school project.  The request was 
borne out of the acknowledgment that no sites under consideration for the school project could fully 
meet the site program, but augmented and improved parks and school properties in the vicinity could 
ameliorate the issue.  It is acknowledged that any off-site improvements listed would not be considered 
reimbursable by MSBA, but might be a worthwhile investment by the City for the community as well as 
the school district.  The following options were considered: 

 Duffy Field improvements for athletic fields as well as parking 
 Newton Hill Park trail improvements  
 Foley Stadium parking and connections 
 Foley Stadium field improvements 
 Chandler Magnet School field improvements 

Refer to Section 3.3.3.D.3 for additional information on these studies. All park properties are operated 
and maintained by the City of Worcester Parks Department and the Foley Stadium and Chandler Magnet 
School properties are operated and maintained by the Worcester Public Schools – which is a 
consideration for the mechanics of any improvement project.   

 
Several important considerations informed the Final Evaluation of Alternatives as follows: 

 Existing Conditions:  Due to the extensive scope required to improve the existing Doherty 
Memorial High School to meet current code requirements and the limited height available for 
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new systems integration, the Code Upgrade and Renovation/Additions option were not deemed 
viable candidates for the project. 

 Schedule:  Due to the requirement to maintain the existing Doherty school in operation during 
construction, the schedule for new construction at the current site extends out to the spring of 
2025 for completion of the site work.  While both the Foley Stadium and Chandler Magnet 
School sites are desirable as options that could be developed without disturbing the existing 
program or site, the advantage is overshadowed by the imperative to find replacements for the 
Foley Stadium and Chandler Schools respectively.  Code Upgrade and Renovation/Addition 
options would have even more extended schedule implications than the New Construction 
options.  There is no designated City owned space available for relocation of the programs nor 
is there a capital plan in place for their replacement. 

 Traffic Studies:  updated traffic reports included in the PSR submission indicate that increased 
traffic would be a significant impact at the Foley Stadium and Chandler Magnet sites and 
mitigations would be recommended.  The existing Doherty site is located on a busy 
thoroughfare and the area currently experiences some slowed traffic during the school opening 
and closing periods.  Additionally, Highland Street is a major artery in the city and is commonly 
used by emergency vehicles.  With a larger enrollment and staff planned for Doherty, additional 
traffic is expected and would need to be addressed, but would be a less dramatic change than 
at the other sites without existing high schools. 

 Soil Conditions:  Available geotechnical information on the Doherty and Chandler sites 
indicates reasonable soil conditions for typical construction.  The Foley Stadium site consists of 
poor bearing capacity, filled soil and pile foundations are recommended.  Additionally, a 
conduit for Beaver Brook would need to be relocated to avoid an under-building location. 
 

Each of the design options included in the PSR are described by written narratives and graphics 
(site/floor plans, phasing plans, massing models, design/construction schedules and each option’s 
merits and limitations).  Supporting documents include updated Basis of Design Narratives, Permitting 
Requirements, Comparative Budget Data and a Summary of Merits/Limitations. Refer to Section 
3.3.3.E. Budget Comparison and 3.3.3.F. Merits and Limitations.  

CBazelmans
Text Box
Attachment

cbazelmans
Stamp



NEWTON 
HILL

EA
ST

-W
ES

T 
TR

AI
L

PLEASANT STREET

NEWTON 
SQUARE

SU
BU

RB
AN

 R
OA

D

HA
VI

LA
ND

 S
TR

EE
T

GE
RM

AI
N 

ST
RE

ET

W
ES

TL
AN

D 
ST

RE
ET

ELM 
PARK

PA
RK

 A
VE

NU
E

HIGHLAND STREET

EXISTING 
SOFTBALL

EXISTING 
BASEBALL

N

LEGEND:        

Parcel Property Line           

QUADRANT KEY PLAN:           

NOTES:

           

Existing K-12 schools         

Existing Site          

200’0’ 50’ 100’

1

2

7

8

9

10

14

16

#

#

15

11

3

4

5
6

12 13
Pedestrian Photo vantage-point

Aerial Photo vantage-point

2

3

1

DOHERTY MEMORIAL HIGH SCHOOL
EXISTING SITE PLAN

CBazelmans
Text Box
Attachment B

cbazelmans
Stamp



Doherty Memorial High School
299 Highland Street, Worcester MA

EXISTING CONDITIONS IMAGES

AERIAL VIEW 1
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Doherty Memorial High School
299 Highland Street, Worcester MA

EXISTING CONDITIONS IMAGES

AERIAL VIEW 2

CBazelmans
Text Box
Attachment C

cbazelmans
Stamp



Doherty Memorial High School
299 Highland Street, Worcester MA

EXISTING CONDITIONS IMAGES

AERIAL VIEW 3
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Doherty Memorial High School
299 Highland Street, Worcester MA

EXISTING CONDITIONS IMAGES

1. MAIN ENTRANCE

2. KITCHEN ENTRANCE / RECEIVING AREA
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Doherty Memorial High School
299 Highland Street, Worcester MA

EXISTING CONDITIONS IMAGES

3.COURTYARD VIEW TO WEST

4. COURTYARD VIEW TO EAST
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Doherty Memorial High School
299 Highland Street, Worcester MA

EXISTING CONDITIONS IMAGES

5. TYPICAL CLASSROOM WING

6. EXTERIOR OF GYMNASIUM WING
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Doherty Memorial High School
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EXISTING CONDITIONS IMAGES

7. GARDENS AND CLASSROOM WING

8. GYMNASIUM ENTRANCE
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Doherty Memorial High School
299 Highland Street, Worcester MA

EXISTING CONDITIONS IMAGES

9. VIEW FROM STUDENT PARKING LOT

10. VIEW FROM BASEBALL FIELD
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Doherty Memorial High School
299 Highland Street, Worcester MA

EXISTING CONDITIONS IMAGES

11. VIEW FROM STAFF PARKING

12. NEWTON SQUARE MONUMENT
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Doherty Memorial High School
299 Highland Street, Worcester MA

EXISTING CONDITIONS IMAGES

13. EXISTING RETAINING WALL

14. EXISTING STAIR AND RETAINING WALL
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Doherty Memorial High School
299 Highland Street, Worcester MA

EXISTING CONDITIONS IMAGES

15. ENTRANCE FROM HIGHLAND STREET

16. AUDITORIUM FACADE
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SCHEMATIC DESIGN

Doherty Memorial High School
299 Highland Street, Worcester, MA 01602

04/24/20

CBazelmans
Text Box
Attachment E

cbazelmans
Stamp



Doherty Memorial High School
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FEASIBILITY STUDY

Doherty Memorial High School
299 Highland Street, Worcester MA

3.3.4 Preferred Solution
E. Site Plan

4. Field and Building Massing Perspective
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|7. DESCRIPTION 

C O N D I T I O N 

(Check One) 

• E x c e l l e n t E Good • Fa i r • De te r i o ra ted • Ru ins • U nexposed 

(Check One) 

• A l t e r e d ^ U n a l t e r e d 

fC f tec * One) 

• Moved E Original Site 

D E S C R I B E T H E P R E S E N T A N D O R I G I N A L ( i f k n o w n ) P H Y S I C A L A P P E A R A N C E 

The Park consists of two parcels, the original Park, bounded by Elm, 
Russell, Highland and Park, deeded to the City by Levi Lincoln 
and John Hammond i n 1854, and the 60 acre 1888 addition of the 
area called Newton H i l l , from which was cut 20 acres for the 
Dougherty High School and about 8 acres for street widening. 
I t was purchased i n 1854, developed i n 1874, and enlarged i n 1888. 
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SIGNIFICANCE 

PERIOD CChecfc One or More as Appropriate) 

• P r e - C o l u m b i a n 1 • 1 6 t h C e n t u r y 

• 1 5 t h C e n t u r y • 1 7 t h C e n t u r y 

• 1 8 t h C e n t u r y 

3 1 9 t h C e n t u r y 

• 2 0 t h C e n t u r y 

SPECIFIC DATE<S) (If Applicable and Known) 

AREAS OF SIGNIFICANCE (Check One or JWore as Appropriate) 

A b o r i g i n a l 

i 1 P r e h i s t o r i c 

n H i s t o r i c 

[ I A g r i c u l t u r e 

I I A r c h i t e c t u r e 

• Art 

( I C o m m e r c e 

[ I C o m m u n i c o t i o n s 

j c H C o n s e r v a t i o n 

r~] E d u c a t i o n 

I [ E n g i r t e e r i n g 

I t I n d u s t r y 

( t i n v e n t i o n 

^ L a n d s c a p e 

A r c h i t e c t u r e 

I I L i t e r a t u r e 

• M i t i t o r y 

I 1 M u s i c 

• P o t i t i c o l 

• R e l i g i o n / P h i 

l o s o p h y 

{ i Science 

[ 1 S c u l p t u r e 

[ I S o c i a l / H u m a n 

i t a r i a n 

r~ l T h e a t e r 

r n T r a n s p o r t a t i o n 

£ 2 U r b o n P l a r m t n g 

• O t h e r C S p e c i f r > 

S T A T E M E N T O F S I G N I F I C A N C E 

U 

The claim that Kim Park is the f i r s t public park i n America naturally 
turns' on definitions of f i r s t , public (acquired and administered by 
a-municipality), and park (exclusively recreational). Though this 
claim is made by a plaque i n the Park, on the basis of land 
acquisition made and completed in 1854, Central Park i n New York 
counters with a land acquisition begun in 1853, though not completed 
u n t i l I856, sind other claims are made elsewhere. But the historic 
importance of Kim Park i s not only an arguable claim to national 
p r i o r i t y and a positive one to state p r i o r i t y but i t s local imp<>rt-
ance as a landmark in park development. Edward Winalcw Lincoln, 
Commissioner of Shade Trees, 1870-1885, of Parks, 1885 to his 
death in 1895, made Elm Park a model, with ponds, walks, mixed 
use of native and foreign trees and shrubs. When Newton HilL 
was ^dcled to Elm Pari^ i t , too, becarae a model park, i t s tree-covered 
drumlin contrasting with the original low-lying section. Out of 
this original p'̂ '̂chase of 28 acres grew a park system of over 
1000 acres, i n which the citizens of Worcester take great pride. 
The records of the Park Commission speak of Elm Park, which Edward 
Winslow Lincoln "thought and wrought" and direct that i t shall 
be kept as he originally planned i t . Lincoln's careful planning 
of the 1870's was a model and an inspiration later generations 
have followed. 
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Form 10-300a 
(July 1969) 

UNITED STATES DEPARTMENT OF THE INTERIOR 
NATIONAL PARK SERVICE 

NATIONAL REGISTER OF HISTORIC PLACES 

INVENTORY - NOMINATION FORM 

(Continuation Sheet) 

S T A T E 

Massachusetts 
C O U N T Y 

Worcester 

FOR NPS USE ONLY 

E N T R Y N U M B E R 

(Number all entries) 

Bounded by: Elm Street, Russell Street, Highland Street, Pleasant 
Street, and private properties on the West and North of Federal and 
Mamon Places, and excluding the property of the Worcester High 
School on Highland Street. 

9. 
Draper, James, "The Parks and Playgrounds of Worcester." 

Worcester Magazine (April, I9OI) 
The 
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ECEIPT 1 I-
U2y SiGN 0

lEVIEW 

DATE OF RECEIPT 'y/pZ/ 'AC> 
DATA PAGE 
PHCTO (S) 
PHfjTO DESCRIPTION (S) 

MAI DESCRIPTIONS (S) 
LOGGED 
ACK>10WLEDGE ///Z/<Y^ 

REG, mmm'7ihi:pp-IJU

iy^ 

NO NUMBER 

^ 

. Z A ^ ^ Z Y / ^ . P ^ ^ 

HSSTO ilAN COIMFNT iA n 

wmn •. V "Z d ' 

jlji/M/t^c.j U*-D AMftuAC-AL v C/ I \ /? 
COl-OffiNTS ^ U P^: / 

7. 
PA 

HISTORIAN 

•Sis-
COMMENTS I ARCF.TECT 

J 61A. CLO A/ J>^!iuZ - ZZ^<c^/t/. AAOZA^ /tijuAio /» YA. OY^^ YAAZCCJ, 

Chief A r c h i t e c t CUjaf Arceheo log l s t Chief H i s t o r i a n 

[•.NTRf 

K'?aper 

CHIEF. ,OAUP COMMENTS 

A- !^ -if— -A^ 
1.5 

A'y\ 

;.:DITORiAL PROCESSING 
COMMENTS 

^ Z' Y^ZO -1. 

EDITOR 
Federal Register Entry 

Annual Edition Entry 

FILE FILE WORKING NUMBER YZYZL'^:/,..^.
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Form 10-301 UNITED STATES DEPARTMENT OF THE INTERIOR 
(July 1969) NATIONAL PARK SERVICE 

NATIONAL REGISTER OF HISTORIC PLACES 

PROPERTY MAP FORM 

(Type all entries - attach to or enclose with map) 

S T A T E 

Massachusetts 
C O U N T Y 

Worcester 
FOR NPS USE ONLY 

E N T R Y N U M B E R 

7- ^>7^V I?///?/) 
1. NAME 

Elm Park 
A N D / O R H I S T O R I C : 

2., LOCATION 

U 

m 

S T R E E T A N D N U M B E R : 

Sep Cnrt.-i n n a t i nn Sheet a t t a c h e d 
C I T Y O R T O W N : 

Worcester 

Mass, 20 Worce St ,&j°--y 0 2 7 
3. MAP REFERENCe 

S O U R C E : , , . , . , , . . . r > 

L i t ; / Oi „ 'orcester-r: ' i rn FarK. i LC£IV£[ i / \ 
SCALE: 1:100 , photo Stat i cal 1 V red need hy 2/ipr 
DATE: l O f 4 * " ' ' ( " -

UJ 

UJ 
[4, REQUIREMENTS 

T O B E I N C L U D E D O N A L L M A P S 

1. Property broundaries where requi red. 

2. North arrow. 

3. La t i tude and longi tude reference. 
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H30-aR 

Hon. John F- X. Dtivorcu 
Secretary of the ConrrfOiwealth 
Cliciinnan 
^5assocht;lScttB i i l s to r l ca l CosirjlJSsloa 
Boston, 2-iassachusetts 02133 

Bear l!r. Davoren: 

Ue are pleased to inform you that the his tor ic properties l i s t ed on 

the enclosiure have been placed on the Ifetiocal Begister of Historic 

Places. Senators Edward M. Kennedy and Mvard VJ. Brooke and the 

PTmroprtLfite K«=i-nresentntives have Rlso 'be«n n o t i f i e d . Please wi th 

hold eny publ ic i ty on th i s m t i l you have received a carbon copy 

of the Congressionial correopoadence. 

Sincerely yours. 

Ernest Allen Connally 
Cliief, Office of Archeology 

eai Historic Preservation 

Enclosure 

JUL 1 1970 
Errtered i n tiie Hatlonal Register 

OCX 

HR 

EGaxsiblc:inra 6/2 V70 BASIC FILE KCTABED EJ HR 
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Properties added to the Katlonal Register of Historical Places 

MASSACHUSEITS 

Pitzliugh Lane House 
Trinity Chiurch 
Hm Park 

Gloucester, Massachusetts 
Boston, Massachusetts 
Worcester, Massachusetts 
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fl30-IR 

JUL 14 ™ 

iioa. iSaroM B. Donoiiim 
Houae of Ee^reiHiint&tives 
Wasaiiigtcai, B. G. 

r«er Mr. Dc»ohu«: 

are! pletised to Inftxrrs you ^«tt j 

ass been rHacdnated by the State I 4 a i s « Officer appointed by the 

CJovercor I'or the li#l®Bmitatioa of th« Bat ioml Htatorlc Ircseryation 

frogawm i a I4assacliusetta mad has been entered into t*i«; . l a t ioml 

Kegister of Historic Klaeca. Seaatcars Mvard M. Kennedy and Edmrd W. 

Brootoe liave also been provided with th is inf03wati<ai. By copy of th i s 

l e t t e r , t.ie State Liaison Off icer , iioa. J^m F. X. Davoren, Secretary 

of the Cocaoiwealtli, Chairftsmi, Jtossaclittsetts Historical C«i«iisBlaa, 

Boston, Hsassacixissetts C^133, has likewise been no t i f i ed , h l ea f l e t 

cxplainini the ]* i t loml Begister i s enclosed. 

Sincerely yours, 

(^0) GEORGE 6. WRUOG. JR. 

DlSTRctor 

l i ^ l o s w e 

Mt<KP^ i n t t ^ mtic«jal Kcfii&ter 
JUL 1 

CC' jt 

Hon. John F. X. Davoren, Secretary of the CoMiionwealth, Chairnian, 
Ivlassachusetts HlBtorical Comiission, Boston, mssacnusetts 0^133 
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•^p(iAL 'Z-^r 

S30-SR 

JUL U 1970 

?4 
p 

t3t 

Hon. rdwurd H. riennedy 
United btatca L«natft 
^'i.:liinGton, C . 

Leur Senator .<.enncdyt 

Vj? A^ pleaced to Infom you that t̂ -;e hlatctrlc propertiev=> listed on .. 

the cnclosxare have been narJjaated by ti:e Stot« Liaison Ofricer 

appointed by the Govrmor for the l2;xilcrr.jetrtatlon of the Z^ational 

Ilietcrlc Prcsc2''.'atlon Prcvi;raa In Itoasachusetta eiid i^ve b«en cntcr«i 

into the liatioiail Begister of Klstorlo Pisces. Ccnator Hlvî rd V. 

Q BrcKjl;e and the cpproprlute Beprescntativea have also been provided 

vlth this inrctr.jatlosa. Ly copy of this Ict'tcr, the Gtote IJLaison 

Officer, Jfcn. John F . X. Iwvcrcn, E.ccretary of the Cocnionvealtht 

Chelrtaan, Jfeao&cixUfletta Hizjtarical Co;:ii-J.83lon, Bonton^ Kacsachusctts 

02133, haa lU:<svise betai notified. A leaflet explaining the IJational 

ScclBter In enclosed. 

Sinccj-dy yours, ^-

Baclodurea 

intcred in the IJatlwial Be^loter 

Blrcctcr 

' d H i 
cc: 
Hon. John F. X. Davorea, Eccretary of the Cocnonwealth, Chalrcian, 

MasoachuDctts Historical Corrulaaion, Boston, Maasnchuisetta 02133 

Duplicate l e t t e r sent to: Hon. Ecluard W. Brook© 
Ualted C^ates Senate 
Washln£;ton, D. C. 

;,..'i;»̂ .f~.f~. 

~ZiZ'' 

..^AAf^i.!^ '••-f-A:.AP!ihi^x}"Ai;.^:.. 

i 
-I 
id. 

•If 

'^4 

1 
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fi-operties added to the rational r . . . . ^ 
-î Tixonai Register of Historleai P I -

Tltz-his^ Lace :!ou3« 
Trinity Church Gloucester, Massachusetts 

Loctoa, I,to«cach«^.tt3 
V,orcester, I-Iasoachusetts 

.r f i: 
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/ ^> . ( / j; 7u 

'••Y'Y'Y 'cP'/Z/r/ 
- • ' i / / - . ' A"'.,. >:A. '--v • J 

Telesram Photc by RICHARD F. OV/ENS 

The view from the Russell Street side of Elm Park. 

p a 

es rmiecmn to tim rsri? 
Worcester's Elm Park, said t(i 

be the first land set aside for' 
a" public park in the United: 
States, was placed on the na-j 
tional Register of Histoiical 
.Places July 1, officials of the 
National Park Service in Wash
ington said yesterday. 

This listing will protect thcj 
nrca from highway and urban' 
renewal project, or any projects; 
financed by federal funds or li
censed by the government in 
Washington, Park Service offi
cials said. 

The city's acquisition of Elm 
Park in 1G55 "was tlie first pur

chase of land for z public park 
in the United States," according 
to a plaque located near the 
Russell Street entrance. Claims 
that the park was actually the 
first public park in the country 
have been challenged by cham
pions of Central Park in iS'ew 
York and the Boston Common. 

T II 0 N a t i 0 n a 1 Georaphie 
Magazine has ranked IJostoa 
Co.mmon the oldest, saying it 
was__sct aside for pu'/.c pasture 
inflDC4)According to tlie Amcri-
cart-Antiquarian Society, Cen
tral Park wasn't established un
til 1858. 

I After tlie Elm Park area was 
!deeded to Worcester in 18.34, the; 
I parks was designed and devel-l 
loped by Edward Winslow Lin-1 
'coir., Worcester's commissioner: 
of shade trees, in 1874, accord
ing to information supplied by 
Massachusetts when it nomi
nated the park for federal pro
tection earlier this year. 

Expanded In 1838 
Tlie park was expanded with 

tlio inclusion of GO acres of Ncvv-
jton Hill land in 18S3. Doherly 
High School was built on New
ton Hill in lecent years, opening 
in 196i5. 

cbazelmans
Stamp



2. Photo (3x3- or 3x5'I 
St:;[)le 10 left side oi f-'.^im 
photo i;amber 

1. Town Wo7-cester 

Name of -irea (if any) ^ A L r ark 

3. General dare or period 1854 , 1888 

4. ]? -irea uniiorni (e.>rplain): 

in style? n/a^ 

in condition ? Y^^ 

in t>-pe of ownership? y^s 

in use ? yes 

5. Map. Use space below to draw a general map of the area involved. Indicate any historic 
properties for which individual reports are completed on Forms B tl iru F, using corres
ponding numbers. Show street names (including route numbers, i f any) and indicate north. 
Indicate -.nth an "x- existing houses not inventoried on Form B. 

Tiiis area is Lis ted i n the National 
to the nomination form 

"Register of H i s t o r i c Places; please r e f e r 

DO NOT WRITE IN THIS SPACE 
USGS Quadrant 

MHC Photo no. 

6. Recorded by Richard Hale 

Organization Mass. Histoorical Commission 

Date 1970 

(over) 

^ - i - . : ' ^ 14 65 
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Please refer to the map in the 

Multiple Property Cover Sheet 

for this property 

Multiple Property Cover Sheet Reference Number: 64000304 
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4176

415

Com4OmfEALTU OP )(kSSACHUSWITS

t300&35q
SIflOLK, 55

- 5tSPPENr JUDICIAL COURT
Equity So. 68887

Cjfl OF WOI?CEST

vs.

EUYARD J. McCORX.CK
ATTORNEY GgRERAL

F I 1iA L DECREE

This cause came on to be heard for a final dear., and
the parties consenting hereto in open court,upon consideration thereof/it is ordered, adjudged and dqcreed

that the city of iorcnter be and is hereby authorized to us.

twenty acres of ark land known as >4ewton Hill in the City of

Worceuter as delineated on the attached plan entitled— ‘U1HD

ACqUIRED BY GIlT OF WORCESTER 10k SCHOOL PUIiI-OSlSS, )WWTON LuLL.’

dated L’ebruøry 1Q61 and sjnofficaliy descrLb.d in a d.ucription

attached hereto antitju4 “LANa ACQUIkhD BY Ciii OF WDRCESflR W(k

SCHOOL I’URI’OSES NEUWW HILL”.

And the City of Worcester shall fur flier caule a copy of

this Decree and the attached plan and description to be recorded

in the Worcester District flegtatry of Deeds within sixty days of

the date of this Decree.

By the Court, (Spalding, .3.)

19111 /s! Chester A. Dolan. Jr.
Clerk

A true copy,

At t en: --14t_—--6t1c_j
Clerk

Entered,
Boston, March

March S, 1961

CBazelmans
Text Box
Attachment IDoherty HS SJC Decree March 8, 1961
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!‘Zl AP C? OP

1091 5OZ flKfl

& src& o2 22$s6 Q352lG32fl to city 02

and Wact*t9_m1 CCfl2SOflo
-

x&2as at a po3at c goStaz’ o ot Hi,1ald

U nlnt)G 1S7*, Bogth m u° oo” scat g’rne bnKiQ

caQgity (tS)) tnt from a po2at t’,o (B) t .olatt?1 o2 aan

tnla 2 a stcrsD l1Ent nziQã V R tflzc South 8 0° oo” nat

oa4 wotatka?W 1$iis of W2t 2tW23t t%t& WTh4V t7a
0

tvo (1342) tt to a poiatj t2roo South 6 0’ 00q Vot bc3*6

bQnn12W to City of Werentor fl and Rooation Co&l

a.val hw&ad (700) gt3St to a point; thano. Uoz’thM QO 00” weSt

by Zand t3aigSa1 to City 02 Wowcaotfl Pewlw £md ZocatioQi

CocEzcioc .o hte6 ointy (ego) tast to a flatj tez’ owth
0

-6 a’ co” zt y 2AM bslomgimg to City of Wonaat Y3 and

Thcorntln cow4nLea t2ty°tol . flttp.tlaZ hLDtS (S 59)
C

ftet to a paint; t)*nc NcvUi 6 0’ 00q Wnt by 3aM ba1nDt

to City at Woz’ceztar Itrl mG Racn.tki Coaa.2on ti hn6Nd
0

flftycWa (Wy) nfl to a saint; thac. Wea’th 6 0’ 00” at

2snd beliz&slz to City of Woa’ccatn Fni and ltOECtiOQI co2aaio%’l

mix lisaia6 thirty-tin cnd £‘ofly-o htm4rQ6tr (635 Jfl) ttiit to

the point of tssiiog

Cot.iniag !0 1itwo -.

Shown on plan eiztttled - “LAW A0UD Dlt CZ’fl OF
UOR ZV1 BcflOOTs fli’OGfl, WiT0t HUL,” Said plan is
recorded herewith.

2iu a? 2z3o?
March 10, 1961 at 9h. 21m. A, N.

END OF INSTRUMENT U
KNOW ALL MEflY TUSEPRESETS

That the BRISTOL COUNTY SANOS BANK a corporation duly oabsd by

4 6

Recorded

ID

law, havrng its place of business in Taunion, in the County of Eristo\, and Common
weaLth of Massachusetts holder of a mortgage from .NaurlOeLJ_..laui..tCAblt..Mortgage Corporation dated 0:tober 22, 1955 and recorded with Worcest.rççtJgpy at heeds.

-

.mortgage was asslgaed by Able Mortgage Corporation to Bristol County

1356 nd recorded with said Registry of-Dçids j,:-t .
-.

tlIts1)IdBoolc_3744Page.44U__, aekxsowIdges satisfaction of the same.

7/
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Doherty Memorial High School 299 Highland StreetWorcester MA
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LEGEND
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1
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3

4

#

6

5

#

8

7

9

10

RENDERED VIEW

EXISTING VIEW

TREE COVER STUDY VIEW

MAIN 
ENTRANCE

SCHEMATIC DESIGN

Doherty Memorial High School
299 Highland Street, Worcester MA

Image Key Plan
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AT ELM PARK"

DESIGNATED PARKING AREA ON CITY MAPS

NOTES

UTILITY INFORMATION STATEMENT

FACB

DS

LEGEND

WSO

GSO

GG

WG

PROJECT

L A M O U R EU X  PA G A N O
A S S O C I A T E S | A R C H I T E C T S

108 Grove Street, Suite 300
Worcester MA 01605

508.752.2831
www.lpaa.com

OWNER

REVISIONS

No. Description Date

Doherty Memorial
High School

299 Highland Street, Worcester MA 01602

CONSULTANT

Worcester Public Schools

Project Status

20 Irving Street,

Worcester MA 01600

ALL DIMENSIONS ARE SUBJECT
TO FIELD VERIFICATION

NOT FOR CONSTRUCTION
PROGRESS PRINT:

Key Plan

COMPILED
EXISTING

CONDITIONS
PLAN

DRAWING TITLE

True North

ARCHITECT'S STAMP

CONSULTANT'S STAMP

Locus Map

DATE:

SCALE:

CKD. BY:

JOB NO:

FILE:

DWN. BY:

PRO. #13325

1"=20'

12/13/2019

IOS

MEV

Copyright © LPA|A

120 Front Street, Suite 820

Worcester, MA  01608

T: (508) 365-1034

F: (617) 338-6472

Civil Engineering

Land Surveying

Transportation Engineering
Structural Engineering

Planning

GIS

Green Infrastructure

GRAPHIC SCALE

SCHEMATIC DESIGN

JULY 8, 2020

RPara
Rectangle

cbazelmans
Stamp



cbazelmans
Stamp



cbazelmans
Stamp



cbazelmans
Stamp



cbazelmans
Stamp



cbazelmans
Stamp



EA
ST

-W
ES

T 
TR

AI
L

PLEASANT STREET

NEWTON 
SQUARE

SU
BU

RB
AN

 R
OA

D

HA
VI

LA
ND

 S
TR

EE
T

GE
RM

AI
N 

ST
RE

ET

W
ES

TL
AN

D 
ST

RE
ET

ELM 
PARK

PA
RK

 A
VE

NU
E

EXISTING 
SOFTBALL

EXISTING 
BASEBALL

NEWTON 
HILL

HIGHLAND STREET

N

LEGEND:        

Parcel Property Line           

QUADRANT KEY PLAN:           

NOTES:

           

Existing K-12 schools         

Existing Site          

200’0’ 50’ 100’

Existing Disc Golf Tee to Remain

Existing  Trail to Remain

Proposed Limit of Work (LOW)

EXISTING SITE PLAN

Healthy trees between limit of work and 
limit of grading to remain
Invasive species growth to be removed, 
larger trees along the LOW will be 
investigated to be preserved

Existing beech trees diseased and in poor 
condition to be removed 

Trees within the project limit line to be 
removed except as noted. The existing tree 
canopy is approximately 20% of site area.
Trees, trails , and park features at the within 
the propoerty line will remain undisturbed 
beyond the LOW
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Existing K-12 schools         

Existing Site          

200’0’ 50’ 100’

Outline of existing school building

PROPOSED SITE PLAN

Existing Disc Golf Tee to Remain

Existing  Trail to Remain

Proposed Limit of Work (LOW)

Within 10 years  the anticipated tree canopy 
coverage over the entire site will exceed the 
existing tree canopy coverage.
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Repave existing parking area, provide 
accessible parking space

Existing beech trees to remain.

New street trees along Highland Street

Berm and screen planting along existing 
East-West trail1
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       David M. Moore   
         City Solicitor   

 

 

August 23, 2019 

 

 

Russell K. Adams 

Ass’t. Commissioner - Engineering & Architectural Services 

Department of Public Works 

City of Worcester, Massachusetts  

 

Re:  Title Opinion – Newton Hill 
 

Mr. Adams, 

 

You requested a formal title opinion confirming the ownership of the property 

known as Newton Hill where a new Doherty High School would be constructed. 

 

I have examined deeds recorded in the Worcester District Registry of Deeds, as well 

as several special acts of the legislature that affirm the city’s ownership, and can 

report to you that title of the Newton Hill site is held by the city of Worcester. 

 

The city of Worcester acquired this property in 1888 through a series of three deeds 

and two orders of taking: 

 

- Deed of John W. Wetherill conveying 15,000 s.f. of land to the city of 

Worcester dated June 1, 1888 and recorded in the Worcester District 

Registry of Deeds in Book 1266 at Page 642; 

- Deed of John W. Wetherill conveying 45.77 acres of land to the city of 

Worcester dated June 1, 1888 and recorded in the Worcester District 

Registry of Deeds in Book 1266 at Page 644;  

- Deed of William S. Lincoln 5.2 acres of land to the city of Worcester dated 

June 4, 1888 and recorded in the Worcester District Registry of Deeds in 

Book 1266 at Page 648;  

- Order of Taking of 2.7 acres of land from Nathan S. Johnson adopted on 

May 28,1888 by the Board of Park Commissioners of the city of Worcester 

CITY OF WORCESTER, MASSACHUSETTS 
Law Department 
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and recorded in the Worcester District Registry of Deeds in Book 1266 at 

Page 647;  

- Order of Taking of 0.8 acres of land from Chauncey adopted on June 

4,1888 by the Board of Park Commissioners of the city of Worcester and 

recorded in the Worcester District Registry of Deeds in Book 1266 at Page 

648. 

These acquisitions were made for park purposes under authority of c. 263 of the acts 

of 1884. 

 

In 1914 the city of Worcester received special legislation authorizing the 

construction of a fire alarm station.  See c. 574 of the acts of 1914.  This building is 

now used as a bank branch and is located on the opposite side of the park as 

Doherty High.  

 

Doherty High School was built under authority c. 121 of the acts of 1960 which 

resulted in a decree issued from the state’s highest court authorizing the city to 

construct the school within a designate area of the park.  Under section three of 

chapter 203 of the Acts of 2012, should the Worcester Public Schools determine that 

the Doherty High land is no longer needed for school purposes, then the authority 

granted by the 1960 act would expire. 

 

Sincerely, 

 
David M. Moore       

City Solicitor 
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Existing Site          
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Existing Disc Golf Tee to Remain

Existing  Trail to Remain

Proposed Limit of Work (LOW)

EXISTING SITE PLAN

Healthy trees between limit of work and 
limit of grading to remain
Invasive species growth to be removed, 
larger trees along the LOW will be 
investigated to be preserved

Existing beech trees diseased and in poor 
condition to be removed 

Trees within the project limit line to be 
removed except as noted. The existing tree 
canopy is approximately 20% of site area.
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beyond the LOW

3

2

2

2

1

3

4

5

5
4

2

1

cbazelmans
Stamp



EA
ST

-W
ES

T 
TR

AI
L

PLEASANT STREET

NEWTON 
SQUARE

SU
BU

RB
AN

 R
OA

D

HA
VI

LA
ND

 S
TR

EE
T

GE
RM

AI
N 

ST
RE

ET

W
ES

TL
AN

D 
ST

RE
ET

ELM 
PARK

PA
RK

 A
VE

NU
E

EXISTING 
SOFTBALL

EXISTING 
BASEBALL

NEWTON 
HILL

HIGHLAND STREET

N

LEGEND:        

Parcel Property Line           

QUADRANT KEY PLAN:           

NOTES:

           

Existing K-12 schools         
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PROPOSED SITE PLAN
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Existing  Trail to Remain

Proposed Limit of Work (LOW)

Within 10 years  the anticipated tree canopy 
coverage over the entire site will exceed the 
existing tree canopy coverage.
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Meeting Minutes | Friends of Newton Hill / Park Spirit Meeting 10.30.2019 
 

 
Doherty Memorial High School | 1 

 

Attendees: 
 

 Jim Bedard | Director of Environmental Management & Capital Projects | WPS 
 Russ Adams | Assistant Commissioner | Worcester DPW  
 Sharon Ducsik | FNH 
 Denis Ducsik | FNH 
 Sheila Reid | FNH 
 Conor McCormack | FNH/Park Spirit 
 Kevin McCormack| FNH 
 Philip Bolduc | FNH/Park Spirit 
 Andy Serrato | FNH 
 John Goins | FNH 
 Brian McCarthy | Park Spirit 
 Brittany Legasey  | Park Spirit 
 Rick Miller  | FNH 
 Carleen Miller  | FNH 
 Katie Crockett | Principal in Charge | LPA|A 
 Rob Para Jr. | Project Architect | LPA|A 
 Rick Lamoureux | Principal & Project Manager | LPA|A 
 Chris Lee | Project Manager | LPA|A 

 

Item: Description: Responsibility: 
 

 The following is only a synopsis of discussions:  

   

10.30.2019.01 LPA|A reviewed the feasibility study process and that LPA|A is 
reviewing the Doherty site (various options), the Chandler Magnet 
site, and the Foley Stadium site. 

Info. 

   

10.30.2019.02 LPA|A advised that the project team is reviewing options for the 
Doherty site, with the existing school remaining occupied.   
 

Info. 

   

10.30.2019.03 FNH discussed the deed restrictions and historical ownership for 
the site relative to the Park.   

Info. 
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Meeting Minutes | Friends of Newton Hill / Park Spirit Meeting 10.30.2019 
 

 
Doherty Memorial High School | 2 

 

Item: Description: Responsibility: 
10.30.2019.05 FNH discussed an interest in sensitive massing of the school to 

minimize impact on the park. 
Info. 

   

10.30.2019.06 FNH discussed their concerns that the proposed location and its 
impact on the park. FNH expressed particular concerns about: 

• The appearance of the building from Park Ave. 
• Material choices for retaining walls 
• Maintaining access road to the summit (with parking) for 

disc golf, dog walkers, and maintenance. 
• Integrity of the East-West trail 
• Preference to for building massing and materials that will 

blend into the site.  
• Additional student traffic on the existing trails 

Info. 

   

10.30.2019.07 FHN expressed desire to preserve the Beech trees along Highland 
Street and the existing stone wall. 

Info. 

   
10.30.2019.08 FHN discussed that extensive new retaining walls would not be 

desired. 
Info. 

   

10.30.2019.09 LPA|A discussed the potential of adding a path from the rear of 
the school to the existing path to Pleasant Street.  Clarified that 
the intent of the path would be to develop with materials similar to 
the existing. 
 

Info. 

   

10.30.2019.10 Discussions were held regarding park improvements that could be 
jointly beneficial to the school and the park.  FNH members 
suggested the following: 
 

a. Funding or resources to improve the existing Cross 
Country/ walking trails 

b. Health walk/improvements at north side of Pleasant 
Street 

c. Tennis court resurfacing/improvements 
d. Improvement of service roads 
e. City commitment to maintain the trails 
f. Additional parking spaces for FNH events 

Info. 
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Stamp



Meeting Minutes | Friends of Newton Hill / Park Spirit Meeting 10.30.2019 
 

 
Doherty Memorial High School | 3 

 

Item: Description: Responsibility: 
g. Development of an environmental program at the new 

Doherty Memorial HS 
Post Note: See attached FNH letter entitled Capital Improvements 
to Newton Hill and Design Considerations for the proposed 
Doherty High School site at Newton Hill. 

   

10.30.2019.11 LPA|A noted that the east/west trail is mostly on the parks 
property except at the south end (according to the recently 
published survey). 
FNH, Rick Miller (RM), observed that the corners were staked out 
and appears different. 
 
Post Note:  There is a traverse stake by the surveyor that is not 
the property line, which gives the appearance that the actual line 
is as RM describes.  However, the trail is mostly on the park land 
(Survey documents are included in the PSR ). 

Info. 

   
Attachments: Capital Improvements to Newton Hill and Design Considerations 

for the proposed Doherty High School site at Newton Hill 
 

Minutes by: Robert Para/pf., LPA|A  
Distribute to: Attendees 

Friends of Newton Hill 
City of Worcester Parks Dept. 
City of Worcester DPW 
Steering Committee 

 

   
File location:  1904/Minutes/Owner/2019.10.30 Friends of Newton Hill  
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Capital Improvements to Newton Hill and Design Considerations for the proposed Doherty High School site 
at Newton Hill

In response to a request from the meeting on October 30, 2019 between LPAA, the City of Worcester, and the Friends of 
Newton Hill, below is a list of capital improvements the Friends of Newton Hill believe are essential to maintaining and 
improving the Newton Hill section of Elm Park. 

Additionally, we are including a list of design considerations we would like to see for the new Doherty High School, 
should the Building Committee select Newton Hill as the site of the new school. 

Improvements to the current condition of the Newton Hill: 

1. Any proposed pedestrian access to Foley stadium from the back of the current Doherty student parking lot, 
along Park Ave, up the Lincoln Stroll, and along Blessed Sacrament Church to Pleasant Street be done without 
interference or disruption of the East-West trail, the disc golf course ,and the Nordic skiing course as well as 
preservation of any historic path or service road

a. City/school maintenance of this trail due to increased student traffic & trash
2. Resurfacing of the four tennis courts and basketball court at Newton Square
3. Improving streetscape condition surrounding the entire park, particularly along Highland St, Park Ave, and 

Pleasant Street, including wider sidewalks and bike lanes
4. Addressing erosion and improving trail access to the Newton Trail trailhead at Newton Square
5. Addressing erosion & surface condition of the Lincoln Stroll & lower portion of the Summit Road for service use. 
6. Removing the water fountain at Newton Square

Design Considerations for the proposed new Doherty High School at Newton Hill:

1. The design of the building must fit and respect the historic nature of the park, incorporate the natural landscape 
and slope, and consider the sightlines from both Highland Street and Park Ave

2. Preservation of the section of the East-West Trail from Highland St. to the back of the Doherty Parking lot
3. Preserve  access to the Summit  Road  service entrance currently at the back of the Doherty Parking Lot with a 

minimum of 40 parking spaces near  the entrance of the service gate.
4. The design of any retaining walls should fit into the landscape and use natural material
5. Preservation of the historic walls and heritage trees along Highland Street
6. Restoration to any trail, fitness station, or disc golf hole impacted by construction 
7. An improved traffic plan for the Highland Street corridor  

As stated in the meeting, the Friends of Newton Hill is a volunteer-run organization that has been improving, 
maintaining and providing programming in Newton Hill for over 18 years. We are gravely concerned about how the 
construction of a new Doherty High School will impact the nature of the park and established park amenities around the 
Doherty site. While we do not support the construction of the new Doherty at the Newton Hill site, we look forward to 
working with LPAA and the City to mitigate the impact of new school to Newton Hill. 

Thank you

cbazelmans
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The Commonwealth of Massachusetts 
Executive Office of Energy and Environmental Affairs 

100 Cambridge Street, Suite 900 
Boston, MA 02114 

 

Charles D. Baker 
GOVERNOR 

 
Karyn E. Polito 

LIEUTENANT GOVERNOR 
 

Kathleen A. Theoharides 
SECRETARY 

 
Tel: (617) 626-1000 
Fax: (617) 626-1181 

http://www.mass.gov/eea  
 

 
October 23, 2020 

 
Carleen Miller 
cjmiller21@charter.net  
 
 
Re:  Doherty Memorial High School Building Project, Worcester, MA 
 
Dear Ms. Miller: 
 
 On behalf of Secretary Theoharides, I write to respond to your letter of August 3, 2020, in which 
you requested an advisory opinion as to whether review under the Massachusetts Environmental Policy 
Act (MEPA) is required for the above project. You provided additional information in an email sent on 
September 12, 2020. The MEPA Office consulted with the City of Worcester (Project Proponent) and 
the City’s consultants on August 31, 2020 and September 28, 2020 and received responses to 
information requests on September 4, 14, and October 1, 2020. 

 
According to your August 3 letter, the project includes the phased construction of a new public 

high school with associated site work, parking, on-site access roadways, and a synthetic turf athletic 
field. The new school is proposed to be located adjacent to, and will replace, the existing Doherty 
Memorial High School which will remain in use until the new school is constructed; at that time, it will 
be demolished.  The project site is generally bounded by Highland Street to the north and Elm Park, 
which is listed in the State and National Registers of Historic Places, on the remaining three sides. The 
project does not contain wetland resource areas and it is not located in Priority and/or Estimated Habitat 
as mapped by the Division of Fisheries and Wildlife’s (DFW) Natural Heritage and Endangered Species 
Program (NHESP) or an Area of Critical Environmental Concern (ACEC). 

 
Under MEPA regulations at 301 CMR 11.00, MEPA review is required when a project requires 

an Agency Action (including a Permit, Land Transfer, or Financial Assistance) and meets or exceeds 
one or more MEPA review thresholds. According to your letter, and as confirmed in correspondence 
from the City’s consultants, the project will utilize Financial Assistance from the Massachusetts School 
Building Authority (MSBA). MSBA funding qualifies as State Financial Assistance which confers 
broad scope MEPA jurisdiction over the project. 

 

http://www.mass.gov/eea
mailto:cjmiller21@charter.net
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C. Miller                                               Advisory Opinion                               October 23, 2020 

 2 

Your letter identified concerns regarding the potential environmental impacts of the project and 
indicated the project may meet or exceed MEPA review thresholds pertaining to the creation of at least 5 
acres of new impervious area (301 CMR 11.03(1)(a)(2) (10 acres); 301 CMR 11.03(1)(b)(2) (5 acres)); 
New discharge to an Outstanding Resource Water (ORW) (301 CMR 11.03(5)(a)(5)); cutting of at least 
five public shade trees of 14 or more inches in diameter at breast height (301 CMR 11.03(6)(b)(2)(b)); 
elimination of 300 or more linear feet (lf) of stone wall (301 CMR 11.03(6)(b)(2)(c)); and conversion of 
land protected in accordance with Article 97 of the Amendments to the Constitution of the 
Commonwealth (Article 97) (301 CMR 11.03(1)(b)(3)). Your letter also identified project segmentation 
concerns regarding potential improvements at Weatherell Park/Duffy Field. 

 
At the request of the MEPA Office, the City’s consultants provided additional information that 

addressed the review thresholds at 301 CMR 11.03. According to this information, potential 
environmental impacts of the project include the alteration of 15 acres of land (including creation of 3.4 
net new acres of impervious area), generation of 126 new average daily vehicle trips (adt), construction 
of 125 new parking spaces, and elimination of 90 linear feet (lf) of stone wall. The project will not 
discharge to an ORW. The information acknowledged that the project will cut approximately 12 trees 
but noted they do not qualify as public shade trees as they are not located within the public street 
frontage.1 The information also noted that the increase in water use and wastewater generation is 
projected to be under the volumes identified in the MEPA review thresholds. This information indicated 
that potential improvements to Weatherell Park/Duffy Field are not related to the Doherty Memorial 
High School Project and would be developed under the purview of the City Parks and Recreational 
Department the Parks Department and subject to a separate public planning process. Additionally, based 
on consultations with the Proponent, it is my understanding that no plans currently exist for development 
of the Weatherell Park/Duffy Field. The City’s consultants provided correspondence from the 
Massachusetts Historical Commission (MHC) which states that the project will have “no adverse effect” 
(950 CMR 71.07(2)(b)(2)) on the adjacent Elm Park. 

 
The City’s consultants have indicated that Article 97 restrictions are not applicable to the project 

site, and provided, as supporting documentation, a Title Opinion (dated August 23, 2019) and Deed 
Covenant review letter (dated December 2, 2019) from the City Solicitor noting that the 20-acre parcel 
on which the existing high school is located (and upon which the proposed high school will be built) was 
transferred to the School Department “for school purposes” by a Supreme Judicial Court decision in 
1961. The City Solicitor’s letter indicates that the project does not propose any change in use of the 
parcel and that, accordingly, no vote of the state legislature is required for the project. In a prior letter of 
September 12, 2020, you indicated that the City has been unable to locate records regarding the 1960’s 
declaration of surplus from the Parks Department for the 20-acre parcel or any records regarding the 
transfer of the parcel to the City of Worcester School Department. To the extent these factors affect the 
legal status of the project site under Article 97 of the Amendments to the Constitution changes, the 
Proponent should consult with the MEPA Office to determine the need for MEPA review. 

 
*     *     *     *     * 

 
 
 

 
1 The information did not clarify whether the trees are each 14 or more inches in diameter at breast height (dbh), which is 
another prerequisite for triggering the MEPA review threshold at 301 CMR 11.03(6)(b)(2)(b).  

cbazelmans
Stamp



C. Miller                                               Advisory Opinion                               October 23, 2020 

 3 

Based on the information provided in your letter and by the City’s consultants, the project does 
not appear to meet or exceed any MEPA review thresholds. Thus, while the project requires a State 
Agency Action in the form of MSBA funding, no MEPA review is required under 301 CMR 11.03. 

 
 If you have any questions regarding this matter, please contact Page Czepiga, Assistant Director, 
at page.czepiga@mass.gov. 
 
         Sincerely, 
 
         Tori T. Kim 
         Tori T. Kim 
         Assistant Secretary 
 
 
cc:    Christina Bazelmans (LPA|A) (via email) 

Russell Adams (City of Worcester) (via email) 

mailto:page.czepiga@mass.gov
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6A.3 DESIGNER DELIVERABLES 
6A.3.3 Project Approvals 

 
G. MA DPH Review 
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MSBA Module 6 | Design Development 6A.3.3 PROJECT APPROVALS 
G. MA DPH Approval 

 

  
Doherty Memorial High School 

 

 
Doherty Memorial High School will include a Small Neighborhood Clinic (OP2) which will contain the 
school nurse facilities as well as a public health clinic run by community partner Family Health Services, 
which operates the health clinic out of the existing DMHS.  
 
The clinic will be licensed by the Department of Public Health (DPH) and will comply with the DPH OP2 
Small Neighborhood Clinic checklist. The project team will work with Family Health Services to complete 
and submit a Plan Review Application Form using the completed Design Development documents. The 
project may qualify for a Self-Certification Review Process or an Abbreviated Review Process, depending 
on the estimated construction cost of the health services area. The Abbreviated Review process includes 
a two part submission to DPH, with the following review schedule:  
 
• Part I - The licensee can expect a Department response within 45-60 days of a complete design 

development plans submission. 
• Part II - The licensee can expect a Department response within 30 days of a complete final plans 

submission. 
 
A copy of the application will be included in the 60% CD Submission to MSBA. 
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6A.3 DESIGNER DELIVERABLES 
6A.3.3 Project Approvals 

 
H. EPA NPDES 
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MSBA Module 6 | Design Development 6A.3.3 PROJECT APPROVALS 
H. EPA NPDES Approval 

 

  
Doherty Memorial High School 

 

 
Refer to the Civil Basis of Design in Section 6A3.1.b for detailed information on the Environmental 
Protection Agency National Pollutant Discharge Elimination System Permit process.   Additionally, a Draft 
Stormwater Pollution Prevention Plan (SWPPP) is included as Appendix I of the Design Development 
specifications. 
 
The NPDES NOI will be submitted by the Construction Manager at Risk 14 days prior to the start of 
construction.  
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6A.3 DESIGNER DELIVERABLES 
6A.3.3 Project Approvals 

 
I. Plumbing Code Variance 
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MSBA Module 6 | Design Development 6A.3.3 PROJECT APPROVALS 
I.  Plumbing Code Variance 

 

  
Doherty Memorial High School 

 

Following the precedent set by the South High Community School project, the project team is aware that 
a Plumbing Code Variance will be required for relieve on the number of fixtures to be provided at the 
outdoor toilet and storage building near the athletic field. This variance request will be completed based 
on the Design Development drawings and will be included in the 60% CD MSBA submission.  
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6A.3 DESIGNER DELIVERABLES 
6A.3.3 Project Approvals 

 
J. Conservation Commission 

Order of Conditions 
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Notice of Intent Application Form 
City of Worcester Wetlands Protection Ordinance 

To be filled out if the only trigger for review is 1) proximity (100-ft or less) to any existing or proposed inlet to any storm 

City of Worcester Conservation Commission – Notice of Intent Application Form under Wetlands Protection Ordinance Page 1 of 3 

 

 

drain, catch basin, or other storm drain system component discharging to any lake, pond, river, stream, or wetland (see 
City of Worcester Wetlands Protection Ordinance) &/or 2) Isolated Land Subject to Flooding trigger (when stricter than 
the Wetlands Protection Act trigger). If other triggers are applicable – please fill out WPA NOI Form instead and 
indicate that it is filed both under the Wetlands Protection Act and the Ordinance. 

 

A. General Information 
 

1. Project Location: 

 
a. Street Address b. City/Town c. Zip Code 

 
d. Assessors Map/Plat Number e. Parcel /Lot Number 

2. Is any portion of the proposed project jurisdictional under the Massachusetts Wetland Protection Act 
M.G.L. c. 131, §40? 

 
Yes No 

If yes, please file the Wetlands Protection Act Form 3 - Notice of Intent instead of this form 
 

3. Applicant: 
 
 

a. First Name   b. Last Name   c. Company 

d. Mailing Address       

e. City/Town     f. State g. Zip Code 

h. Phone Number   i. Fax Number  j. Email address 
 

 
4. Property owner (if different from 
applicant): 

Check if more than one owner 

If there is more than one property owner, please attach a list of these 
property owners not listed on this form. 

 
 

a. First Name   b. Last Name   c. Company 

d. Mailing Address       

e. City/Town     f. State g. Zip Code 

h. Phone Number   i. Fax Number  j. Email address 
 

5. Representative (if any): 

 
a. Firm 

 

b. Contact Person First Name c. Contact Person Last Name 

 

d. Mailing Address 

 

e. City/Town f. State g. Zip Code 

 

h. Phone Number i. Fax Number j. Email address 

299 Highland Street Worcester 01602

11-INX 00001

X

Russell Adams City of Worcester Department of Public Works

20 East Worcester Street

Worcester MA 01604

508-929-1300 AdamsK@worcesterma.gov

Nitsch Engineering

Jared Gentilucci, PE, CPESC, LEED AP BD+C 

370 Main Street, Suite 850

Worcester MA   01608

508 365 1032 jgentilucci@nitscheng.com

Same as applicant
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Notice of Intent Application Form 
City of Worcester Wetlands Protection Ordinance 

To be filled out if the only trigger for review is 1) proximity (100-ft or less) to any existing or proposed inlet to any storm 

City of Worcester Conservation Commission – Notice of Intent Application Form under Wetlands Protection Ordinance Page 2 of 3 

 

 

drain, catch basin, or other storm drain system component discharging to any lake, pond, 
river, stream, or wetland (see City of Worcester Wetlands Protection Ordinance) &/or 2) Isolated Land Subject to Floo 
trigger (when stricter than the Wetlands Protection Act trigger). If other triggers are 
applicable – please fill out WPA NOI Form instead and indicate that it is filed both under the Wetlands Protection Act and 

the Ordinance. 

 
6. Is any portion of the proposed project jurisdictional under the Massachusetts Wetland Protection Act 
M.G.L. c. 131, §40? 

 
Yes No 

If yes, please file the Wetlands Protection Act Form 3 - Notice of Intent instead of this form 

7. Which provision of the City of Worcester Wetland Protection Ordinance is this project being filed under? 

The proposed project is located within 100 feet of any existing or proposed storm drain, catch basin or 

storm drain component. 

The proposed project includes impacts to Isolated Lands Subject to Flooding (an isolated depression or 
closed basin without an inlet or an outlet which at least once a year confines standing water to a volume of at 
least 1/8 acre-foot) 

 
8. Describe current site conditions: 

 
 

 
9. General Project Description: 

 
 
 
 
 
 

10. List distance/s to, number and type of storm drain system components within 100-ft of the project: 

 
 
 

11. Does this application meet the requirements of the Massachusetts Stormwater Policy? 

 
Yes (If yes, please attach a Stormwater Management Form) No 

Not Applicable. Explain why:    
 
 

12. Property recorded at the Registry of Deeds for: 

 
a. County c. Page Number 

 
b. Book d. Certificate # (if registered land) 

13. Total Fee Paid (from the City of Worcester Statement of Fee Calculation Form to be completed and 
included with this application) 

 

a. Total Fee Paid 

X

X

The 20-acre+/- site is currently developed with the existing Doherty Memorial High School, parking
and access facilities, site and building utility services, and athletic fields.

The project includes earth moving, utility system modifications, drainage component installation, and
parking and access paving construction on the portion of the project site immediately surrounding the
existing school building. The site improvements are temporary, are being constructed to enable construction
of a new school building on the easterly portion of the site, and will be demolished following completion of
the new school building. Construction of the new school building, demolition of the existing school, and
construction of additional site improvements will be included in a separate Notice of Intent application.

Site disturbance will occur in close proximity to numerous existing and proposed drainage
system inlets. Refer to project drawings.

X

Worcester

4178

415

The completed site is an interim condition that will facilitate a
subsequent site construction project to be permitted under a
separate Notice of Intent application.

N/A
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Nitsch Engineering
Matthew Brassard, PE 1/20/2021
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NOTIFICATION TO ABUTTERS 
UNDER THE CITY OF WORCESTER WETLANDS PROTECTION ORDINANCE 

 
 

In accordance with the City of Worcester Wetlands Protection Ordinance (WWPO), Section 
5(a), you are hereby notified of the following: 
 
A. The name of the Applicant is the City of Worcester Department of Public Works. 
 
B. The Applicant has filed a Notice of Intent with the Worcester Conservation Commission to 

perform work within 100 feet of an existing or proposed storm drain, catch basin, or storm 
drain component. 

 
The project consists of enabling work to prepare the site for the future construction of the 
new Doherty High School.  Site improvements include reconfiguration and regrading of 
existing paved areas, new pavement to provide adequate access around the existing 
building and parking for the existing school, storm drainage system improvements, and 
relocation of select utilities.  Construction of the new Doherty High School building and 
associated site work will be covered under a future filing with the Worcester Conservation 
Commission. 

 
C. The location of the proposed activity is 299 Highland Street, Worcester, MA. 
 
D. This application may be viewed from 8:30 am to 2:00 pm at the Division of Planning and 

Regulatory Services, City Hall, 455 Main Street, Room 404, Worcester, MA. Contact Phone 
Number- 508-799-1400 x31440. 

 
E. Notice of the public hearing, including its date, time, and place, will be published at least five 

business days prior to the hearing in the Worcester Telegram & Gazette. 
 

F. Agenda for the public hearing, including its date, time, and place, will be posted on the City 
website (http://www.worcesterma.gov/planning-regulatory/boards/conservation-commission) 
not less than 48 hours prior to the hearing. 

 
G. A digital copy of the Notice of Intent may be obtained from the applicant’s representative: 

Please contact Jared Gentilucci at Nitsch Engineering, Inc. at (508) 365-1032 or 
jgentilucci@nitscheng.com between 9:00 am and 5:00 pm, Monday through Friday. 

 
 

The Public Hearing for the proposed project is scheduled to be held during the 
Worcester Conservation Commission meeting on Monday, February 8, 2021 at 5:30 
PM. 
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  CITY OF WORCESTER  
 

ADMINISTRATION & FINANCE 

 

 
 
 
Edward M. Augustus, Jr. 
    CITY MANAGER 

 
 
 

Timothy J. McGourthy 
CHIEF FINANCIAL OFFICER 

 

Samuel E. Konieczny 
CITY ASSESSOR 

 

Certified Abutters List 
A list of ‘parties in interest' shall be attached to the application form and shall include the names and addresses. All 
such names and addresses shall be obtained from the most recent applicable tax list maintained by the City’s Assessing 
Department. The Assessing Department certifies the list of names and addresses. 
 
Total Count: 24    

 
Parcel Address:  299 Highland Street 
Assessor’s Map-Block-Lot(s): 11-INX-00001 
 
Owner: City of Worcester School Department 
Owner Mailing: 20 Irving Street 
 Worcester, MA 01609 
 
Petitioner (if other than owner): Jared Gentilucci/ Nitsch Engineering 
Petitioner Mailing Address: 370 Main Street 
 Worcester, MA 01608 
Petitioner Phone: 508-365-1032 
 
Planning:   Zoning:  Liquor License:   ConComm: X 

Historical:   Cannabis:  Other:     
 

11-INX-00001 CITY OF WORCESTER SCHOOL DEPT 20 IRVING ST WORCESTER MA 01609 

11-010-00010 JEREMIAH'S INN INC 1059 MAIN ST WORCESTER MA 01603 

11-011-00004 SANCHIRICO MARIE E 0290 HIGHLAND ST WORCESTER MA 01602 

11-008-00023 SURRETTE DIANE M + ROBERT E 0264 HIGHLAND ST WORCESTER MA 01602 

11-010-00017 BIGWOOD JOHN T + 0278 HIGHLAND ST WORCESTER MA 01602 

11-010-00018 SWARTZ CONRAD M + 0390 MAIN ST WORCESTER MA 01608 

11-008-00007 PHAM MELINDA 0272 HIGHLAND ST WORCESTER MA 01602 

11-010-00004 GUILD SAINT AGNES WORCESTER INC 0405 GROVE ST WORCESTER MA 01605 

11-011-00006 COMEAUX CHRISTOPHER M 0286 HIGHLAND ST WORCESTER MA 01609 

11-011-00005 DUNN JOAN M 0288 HIGHLAND ST WORCESTER MA 01602 

11-012-4A2-2 PAGAN JUAN B RIVAS + FALCON 316A HIGHLAND ST WORCESTER MA 01602 

11-012-4A2-1 AZIZIAN VARAZDAT + HASMIK J 316B HIHGLAND ST WORCESTER MA 01602 

11-012-0004A GIAQUINTO NICOLA 0318 HIGHLAND ST WORCESTER MA 01602 

11-012-00003 SAKAJ ARIAN 0320 HIGHLAND ST WORCESTER MA 01602 

11-012-003-1 CAULEY COLLEEN MARIE 0322 HIGHLAND ST WORCESTER MA 01602 

11-012-6A+6B KASHUK GERALD A TRUSTEE 0005 SUBURBAN RD WORCESTER MA 01602 

02-INX-00001 CITY OF WORCESTER 455 MAIN ST PARKS DEPT WORCESTER MA 01608 

11-INX-0002A SPENCER SAVINGS BANK 0176 MAIN ST SPENCER MA 01562 

11-011-00002 KASHUK GERALD A TRUSTEE 0005 SUBURBAN RD WORCESTER MA 01602 
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11-011-00003 WRIGHT GEORGE E + DONNA F 0298 HIGHLAND ST WORCESTER MA 01602 

11-012-00002 NESTELBAUM MARIE TRUSTEE 0016 BEECHING ST WORCESTER MA 01602 

11-012-00001 BLASE RICHARD M 0328 HIGHLAND ST WORCESTER MA 01608 

11-013-00012 330 HIGHLAND STREET WORCESTER 0330 HIGHLAND ST WORCESTER MA 01602 

11-INX-00002 CITY OF WORCESTER 455 MAIN ST PARKS DEPT WORCESTER MA 01608 
 
This is to certify that the above is a list of abutters to Assessor's Map-Block-Lot(s) 11-INX-00001 as cited above. 

 
 
Certified by:   
           1/13/2021   
Signature        Date 
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CITY OF WORCESTER 
 

ADMINISTRATION & FINANCE 

 
 
 

Edward M. Augustus, Jr. 
    CITY MANAGER 

 
 

Timothy J. McGourthy 
CHIEF FINANCIAL OFFICER 

 

Samuel E. Konieczny 
CITY ASSESSOR 

 

 
Abutters Map 
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January 20, 2021 
Revised February 23, 2021 
Revised February 26, 2021 

 
 

 
 

STORMWATER  
REPORT 

  
 
 
 

For 

 

DOHERTY MEMORIAL HIGH SCHOOL 
299 Highland Street – Worcester, MA 

 
 
 

Prepared for: 

 

City of Worcester  
Department of Public Works 

20 East Worcester Street 
Worcester, MA 01604 

 
 

Prepared by: 

 

NITSCH ENGINEERING, INC. 
370 Main Street, Suite 850 

Worcester, MA 01608 
 
 
 
 

Nitsch Project #13325 
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Doherty Memorial High School   Stormwater Report 
Worcester, Massachusetts  February 26, 2021 
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FIGURES 

Figure SEP-EX Existing SEP Drainage Area  

Figure SEP-PR Proposed SEP Drainage Area  
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Doherty Memorial High School   Stormwater Report 
Worcester, Massachusetts  February 26, 2021 
 
 

 

APPENDICES 

Appendix A NRCS Websoil Survey Data 

Appendix B Geotechnical Report (Narrative Only) 

Appendix C Schematic Phasing Diagrams 

Appendix D DRAFT Stormwater Pollution Prevention Plan (SWPPP) 

Appendix E Hydrology Calculations (HydroCAD) 
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6A.3 DESIGNER DELIVERABLES 
6A.3.3 Project Approvals 

 
K. Fire Pump Variance 

Request/Approval 
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 25 Meade Street, Worcester, MA  01610-2715 Phone: (508 799-1198 Fax: (508) 799-8544 Email: inspections@worcesterma.gov

January 13, 2021

Mr. Robert Para, Jr., Principal AIA
Lamoureux Pagano Associates
108 Grove Street, Suite 300
Worcester, MA 01605

Re:      Doherty High School – Fire Pump Alternative

Dear Mr. Para:

The Department of Inspectional Services Department has reviewed the Modification 
Request letter dated January 8 2021, the Fire Pump Alternative Study dated November 
23, 2020 and accepts the request in accordance with 780 CMR 104.10 to allow for a 
manual wet standpipe system in the building.  The request provides sufficient justification 
that the intent of 780 CMR, the Massachusetts State Building Code, 9th Edition Section 
905.2 and NFPA 14 is satisfied due to the unique nature of the building and site.  The 
acceptance of this proposed modification to 780 CMR does allow for the omission of the 
fire pump as long as the fire protection systems are connected to the high pressure water 
system located in Park Avenue.  

The acceptance of this modification is also based on the email dated December 7, 2020 
from Captain Thomas Bull of the Fire Prevention & Investigations Division of the 
Worcester Fire Department.  It is our understanding, based on the acceptance of the 
Worcester Fire Department, that the building is located on the sloped site in such a 
manner that the installation of a manual wet standpipe will not hinder fire department 
operations within the proposed building.

You may contact me with any questions you may have.

Sincerely, Sincerely, 

                                                   

John R. Kelly David C. Horne
Commissioner Deputy Building Commissioner

Department of Inspectional Services
Worcester, Massachusetts

David C. Horne, Deputy
Building Commissioner

Amanda M. Wilson, Director
Housing/Health Inspections

John R. Kelly,
Commissioner
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 25 Meade Street, Worcester, MA  01610-2715 Phone: (508 799-1198 Fax: (508) 799-8544 Email: inspections@worcesterma.gov
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6A.3 DESIGNER DELIVERABLES 
6A.3.3 Project Approvals 

 
L. Lobby Alternative Design 

Request/Approval 
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2 September 2020 
Revised -15 January 2021 
 
John Kelly, Commissioner  
David Horne, Deputy Building Commissioner 
Worcester Building Department 
25 Meade Street 
Worcester, MA 01610 
 
Re: Doherty Memorial High School 

Lobby Alternative Design 
 
Dear Commissioner Kelly, Assistant Building Commissioner Horne:  
 
We have prepared documents to illustrate an alternative design to meet 780 CMR 712.1.9 and the proposed plan to 
separate the Main Lobby (Lobby 1) from the balance of the building using horizontal accordion fire doors. Please 
review and advise if you agree that the proposed would be an acceptable alternative design. 
 
We have included the following supporting attachments for your review: 

1. Updated Floor Plan Diagrams (Revised 10/20/2020)  
2. Updated Section Diagram (Revised 1/15/2021) 
3. Horizontal sliding fire door Product Data 
4. Schematic Design Code Report dated May 18, 2020 

 
We have reviewed the data on the horizontal sliding fire doors (including details and budgets for the yearly 
maintenance contract) with the school facilities representatives, and they have endorsed the use of these doors at 
the proposed locations.  
 
For lobby fire separations, the proposed doors are to be fire rated at the locations indicated. The horizontal 
accordion fire doors have been successfully used on multiple projects. The attached literature outlines their 
compliance. Additional information, product details and videos can be found at https://www.wondoor.com/. 
 
Regarding the lobby separation, the project team is proposing the following: 
 

 Lobby: Ground Level – Level 3:  The Main Lobby area connects the gymnasium, cafeteria, media center, and 
auditorium with associated interconnecting stairs. The floor openings are proposed to be protected using an 
alternative design to meet the intent of the code as being equivalent to a 2-story floor opening connecting 
Levels 1 and 2 as permitted by 780 CMR 712.1.9: 
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-2- 
 

 

 
 

Additionally, the floor openings that connect down to the Ground Floor and up to the 3rd Floor are 
proposed to be separated from those floors by 2-hour fire resistance rated construction, which exceeds 
the required floor rating and meets all other rating requirements.  Since these separations would limit the 
likelihood that the products of combustion would affect the means of egress on the other floors, the 
alternative design meets the intent of 780 CMR 712.1.9 and limits the impact a fire would have on more 
than 2 floors at a time.  Note that 780 CMR 712.1.9 allows for egress to pass through the floor opening 
but not vertically within the floor opening.  Therefore, the open stairs are considered supplemental and 
have not been included in the calculations as a required means of egress. 

 Upper-level Supplemental Stair: The upper-level supplemental stair has been revised since our letter 
dated 2 September 2020.  As presented at the review meeting on October 20, 2020, a horizontal siding door 
has been added at each floor level. This supplemental stair is no longer part of this alternative design, as it 
is in compliance with the base code.  

Summary 
The floor opening alternative design request is for the floor openings to be considered equivalent to a 2-story floor 
opening per 780 CMR 712.1.9 rather than an atrium per 780 CMR 712.1.7 and 404.   
Since the allowed floor openings are designed to be equivalent to a floor opening permitted by 780 CMR 712.1.9, they 
would not be classified as an atrium or exit stair.  Therefore, the floor openings do not require a fire resistance rated 
separation on the 2 connected floors nor a smoke control system per 780 CMR 404.5 (smoke exhaust) or 403.5.4 (exit 
stair pressurization). 
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We appreciate your consideration of our proposed design and are available if you have any questions or would like to 
discuss further as this is an important component of our design. We recognize the complexity of the overall project 
including lockdown requirements for the school facilities and security authorities.  As the design progresses, it will be 
advantageous to reconvene later in the year to discuss the additional code related implications of the facility.  
 
Our understanding of the code provisions, the acceptance this alternative by the local code department as outlined in the 
report, the decision need not be forwarded to the BBRS. 
 
Sincerely, 
 
 
 
Robert Para, Jr., AIA 
RP/aw 
 
Attachments:  As noted above 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

I:\PROJECTS\2019\1904-Doherty High School\CORRESPONDENCE\Owner\1904CO-CLI 
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WON-DOOR 
FireGuard
The ORIGINAL horizontal-sliding 
accordion fire door

Meets all IBC and NFPA 
Egress Requirements

Providing Architects with DESIGN 
FREEDOM since 1962

CROSS-CORRIDOR

WIDE SPANRADIAL
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Setting the Standard . . . . . 2 

Typical Applications . . . . 3-5  

Value Engineering Options . . 6 

Plan Views . . . . . . . . . . . . . . . 7 

Listings & Approvals . . . . . . 8

Code Requirements . . . . . . 9

FAQ’s . . . . . . . . . . . . . . . . . . .10 

FIRE SAFETY by Design

2 WON-DOOR FireGuard* Increased custom heights available

Area separation between the old 
and new BWI Airport terminal. 

Founded in 1962, Won-Door Corporation introduced the world’s most 
durable, acoustically-rated, folding partition.  In 1977, the company 
pioneered the development of the first-ever accordion-type, fire-rated, 
horizontal-sliding door.  Today, more than 55 years later, Won-Door 
remains the industry leader in the manufacture of accordion-type fire 
doors and movable fire walls.  Technology developed by Won-Door 
engineers continues to influence the building products and fire 
protection industries. 

SETTING THE STANDARD
The First to Gain Universal Acceptance
The development of the accordion-type, horizontally sliding fire door – as 
manufactured by Won-Door Corporation – has had a profound influence 
on the model code requirements that regulate their use, leading to its 
universal acceptance for use in virtually any means of egress application. 

The first to be UL listed 
The Won-Door FireGuard was the first accordion-type fire door to 
successfully pass nationally recognized tests to withstand the 
passage of fire.  Won-Door FireGuard products are listed by 
Underwriters Laboratories Inc. (UL) for up to 3 hours as a rated door 
assembly and 2 hours as a movable fire wall. 

Still on the cutting-edge
 

Only Won-Door FireGuard doors have a flat lead post option that 
eliminates the need for a pocket cover door.  This option, along with our 
compressed stack panels combine to reduce traditional stack depths by 
up to 50%. 

ENGINEERED TO FIT YOUR NEEDS
Why be limited by traditional forms of opening protectives like roll-down 
shutters or swing-type doors?  The custom-made Won-Door FireGuard fire 
door can accommodate virtually any opening.  Capable of spanning wide 
openings and heights up to 28 feet* – even radial configurations are 
possible.  Best of all, the single- or bi-parting doors are engineered to fit 
your design while meeting all code requirements for egress and fire 
ratings.

Won-Door FireGuard with flat lead 
post and compressed stack panels. 

WON-DOOR
CORPORATION
WWW.WONDOOR.COM

(800) 453-8494
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WON-DOOR FireGuard

The same Won-Door FireGuard fire doors are used in this elevator lobby/
stairwell to satisfy two code-enclosure requirements – protection of a vertical 

opening as well as elevator lobby separation. 

3

SUPERIOR PERFORMANCE, SUPERIOR SERVICE 
Company-owned sales offices placed strategically around the
country, plus a highly skilled team of designers, engineers and field 
technicians, provide product service and support across the United 
States.  Thoroughly knowledgeable about building codes as well as 
construction, our sales team can be relied upon to guide you every step 
of the way, so you can get your ideas off the drawing board and into 
existence. 

Typical applications include: 

Area Separation

Atrium Separation

Corridor Separation

Elevator Lobby Separation

Horizontal Exits

Occupancy Separation

Safe Areas of Refuge

Smoke Barrier

Smoke and Draft Control

Vertical Exit Enclosure Separation

Smoke Compartmentation

Stage Proscenium Protective

Vertical Opening Protective

APPLICATION
Elevator Lobby Separation in 

Type R Occupancy 

PROJECT 
Gold Country Hotel & Casino 

LOCATION 
Oroville, California 

PROJECT ARCHITECT 
Varond Design Group 

Won-Door FireGuard fire doors are 
used to create unobtrusive, yet code-

compliant, elevator lobbies that are 
compatible with the decor of this 

high-rise hotel and casino in 
Northern California. 
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EGRESS APPLICATIONS

4 WON-DOOR FireGuard

USE WON-DOOR FIREGUARD IN LIEU OF SWING DOORS

USE WON-DOOR FIREGUARD IN LIEU OF REDUCING THE SIZE 
OF RATED OPENINGS 

APPLICATION
Vertical Opening Protective 

PROJECT 
Arizona State University 
Athletics Facility 

LOCATION 
Tempe, Arizona 

PROJECT ARCHITECT 
DWL Architects 

Exit Device complies with IBC, NFPA and ADA

Exit Device complies
with IBC, NFPA 

and ADA

"Fire doors" are not limited to just hollow metal side-hinged doors. Won-Door 
FireGuard fire doors are code recognized and accepted anywhere an opening 

protective is required. 
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ADDITIONAL APPLICATIONS 

WON-DOOR FireGuard 5

APPLICATION
Area Separation 

PROJECT 
Provo City Library 

LOCATION       
Provo, Utah 

PROJECT ARCHITECT 
A non-rated clerestory joins the 

renovated historic 1892 building 
with a large modern library addition.  

Combining the old and the new 
presented a code-compliance 

challenge.  Since the aggregate 
square footage exceeded the 
allowable area, defined in the 

current code, a two hour fire barrier 
– the Won-Door FireGuard – was 

used to separate a large portion of 
the historic renovation.  By taking 

advantage of the approved 
widespan 

opening protective capabilities, 
historic ambiance and code

compliance were easily 
accommodated. 

USE WON-DOOR FIREGUARD IN LIEU OF SHUTTERS

USE WON-DOOR FIREGUARD IN LIEU OF FIRE-RATED GLASS

Specifying Won-Door FireGuard in conjunction with tempered glass can result 
in significant cost savings compared to using fire-rated glass. 

By redefining what is typically described as an “atrium”, Won-Door FireGuard 
fire doors meet the required fire separation between adjacent spaces while 

eliminating costly atrium requirements such as sprinklers and smoke evacuation systems.
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6 WON-DOOR FireGuard

Creative use of fire walls and Won-Door FireGuard doors, resulted in three 
separate buildings with a single footprint and significantly reduced 

construction costs.

VALUE ENGINEERING OPTIONS
using Won-Door FireGuard
A. FIRE-RATED GLASS: 
Won-Door is often 1/3 the cost to protect the same opening.  Use 
tempered glass or clear opening with Won-Door FireGuard for:
 • Exterior Rated Windows/Facades
 • Atriums & Mezzanines
 • Rated Glass Enclosure

B. ELEVATOR LOBBIES: 
Point of Access single door enclosure is often the least expensive option 
compared to pressurized shafts and full elevator lobbies on every floor.
 • Per ASTM 1784 without an artificial bottom seal
 • 2015 IBC 3006.3 exception 3

C. ATRIUMS: 
Enclosing the upper floors during fire alarm, turns the “atrium” into a 
“shaft” per 2015 IBC.  The following may be omitted:
 • Smoke Purge
 • 1-hour rating on all adjacent walls
 • Full Building Sprinkler
 

 • Class B Finishes

D. AREA ALLOWANCES: 
Introduction of fire walls with large openings to connect the spaces, 
reduces floor area of an occupancy – sprinkler and construction-type 
requirements are also reduced.

See Table 506.2 2015 IBC

B

B

C

D

C

A
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FireGuard CONFIGURATIONS 

WON-DOOR FireGuard 7

All Won-Door FireGuard doors are made to fit your design.  We offer 
different configurations based on your design criteria.  Won-Door 
FireGuard assemblies meet all egress requirements found in IBC and 
NFPA.  Below are samples of some of the available details:

FLAT LEAD POST

  • Opening sizes up to 40 feet wide and 12 feet tall
  • Straight, single-parting configurations
  • Integrated pocket cover door

CURVED
 • Opening sizes
   - Unlimited widths (per U.L. label)
   - Heights up to 28 feet
   - For doors >700 square feet, contact local District Sales Manager
 • Single-parting or bi-parting configurations
 • Minimum radius = 5’ 0”
 • Pocket cover door by others

NARROW LEAD POST
 • Opening sizes
   - Unlimited widths (per U.L. label)
   - Heights up to 28 feet
   - For doors >700 square feet, contact local District Sales Manager
 • Single-parting or bi-parting configurations
 • Pocket cover door by others
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LISTINGS and APPROVALS

8 WON-DOOR FireGuard

MEANS OF EGRESS APPLICATIONS

PRODUCT INFORMATION

Other Won-Door FireGuard LISTINGS and REPORTS

1 Any application without occupant load limitation except all Group H occupancies.
2 Each door assembly, when required, complies with UL1784; and, with the exception of FG20, can be labeled      
  as Temperature Rise (TR).  See ESR1394.
3 MFW - Movable FireWall
4 Excluding cotton pad test.
5 This listing applies for use on all Won-Door FireGuard models. 
6 Can be used on all Won-Door FireGuard models.  Listed up to 3 hours.

APPLICATION
Elevator Lobby 
Separation/Access Control

PROJECT 
San Diego International Airport

LOCATION 
San Diego, California

PROJECT ARCHITECT 
SPGA
The Won-Door FireGuard fire door 
can be used to isolate and control a 
security breach as well as stop the 
spread of fire and toxic fumes.

APPLICATIONS 2012 IBC1 2015 IBC1 2015 NFPA 101

BUILDING CODE
REFERENCE

PERFORMANCE
CRITERIA

1008.1.2 exc #6

1008.1.4.3

1010.1.2 exc #6

1010.1.4.3

7.2.1.14

7.2.1.14

MODEL 
NUMBER

HOURLY
RATING

TEST
CRITERIA

U.L. FILE 
NUMBER

SINGLE OR 
BI-PARTING

MAX. 
OVERSIZE 
LABEL SIZE

Door Assembly 
FireGuard FG20

Door Assembly 
FireGuard FG602

Door Assembly 
FireGuard FG902

Door Assembly 
FireGuard 
FG1802

Wall Assembly 
FireGuard 
MFW13

Wall Assembly 
FireGuard 
MFW23

Automatic 
Closing 
System5

20 minutes
U.L. 10B (ASTM 
E-2074)4 R6799 Both Available

28'0" (h) 
Unrestricted (w)

1 hour
U.L. 10B (ASTM 
E-2074)4 R6799 Both Available

28'0" (h) 
Unrestricted (w)

1 ½ hours
U.L. 10B (ASTM 
E-2074)4 R6799 Both Available

28'0" (h) 
Unrestricted (w)

3 hours
U.L. 10B (ASTM 
E-2074)4 R6799 Both Available

28'0" (h) 
Unrestricted (w)

1 hour
U.L. 263 (ASTM 
E-119) R12272

Single Parting 
Only N.A.

2 hours
U.L. 263 (ASTM 
E-119) R12272

Single Parting 
Only N.A.

< 3 hours6 U.L. 864 E92690
Can be used 
for both N.A.

State of California Door Assemblies MFW

San Francisco Dept. of Public Works

City of New York Listed Assemblies 
Oversized Assemblies

Research Rep. ESR-1394

State of Wisconsin

ICC

3261-357:001; 1080-357:100

387W18.2

811003

MEA-127-79-M; MEA-124-79M; MEA-383-85-M; 
MEA-377-86-M; MEA-70-87-M; MEA-69-87-M
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WON-DOOR FireGuard 9

All accordion-type fire doors are not created equal.  The Won-Door 
FireGuard system makes use of the latest technology and is 
continually tested to make sure all current building code 
requirements are met or exceeded.  Below is a partial list of code 
requirements for accordion-type, fire-rated, horizontal-sliding fire doors.

IMPORTANT INFORMATION about 
Specifying ACCORDION-TYPE 
FIRE DOORS

ACCORDION-TYPE FIRE DOOR CODE REQUIREMENTS

TESTED in accordance with UL 10B, NFPA 252 2015 IBC: 716.5.2

AUTOMATIC CLOSING SYSTEM listed separately; UL 864

CODE REFERENCE WON-DOOR 
FIREGUARD

SMOKE & DRAFT shall bear the “S” label in accordance with UL 1784

Complies with all EGRESS REQUIREMENTS 

2016 NFPA 80: 9.4.1.1

2015 IBC: 716.5.3.1

2015 IBC: 3006.3
exception #3

2015 IBC: 1010.1.4.3, 
2015 NFPA 101: 7.2.1.14

2015 IBC: 716.5.5

2015 IBC: 1010.1.4.3

ICC Evaluation Service Report 
ESR-1394

Doors in EXIT ENCLOSURES AND EXIT PASSAGEWAYS shall meet maximum 
transmitted temperature requirements. 

INSTALLATION of the accordion fire door, including the frame, closing and release 
devices, and anchorage must be in accordance with NFPA 80

INDEPENDENTLY tested to assure compliance

When used at the POINT OF ACCESS TO AN ELEVATOR, shall bear the “S” Label and 
be tested in accordance with UL 1784 WITHOUT AN ARTIFICIAL BOTTOM SEAL. 

AVAILABLE OPTIONS

Fire ratings up to 3 hours (A Label)

ASTM E-119 rating (Movable FireWall)

WON-DOOR 
FIREGUARD

High Speed Motors (Maximize Egress Width)

Access control options

Resist air pressure differential of up to .15 inches

Use an infrared light beam to monitor the opening

Control and monitor door functions through Building Automation System

Only the Won-Door FireGuard uses a state-of-the-art microprocessor- 
activated control system to guarantee reliability and enhance door function. 
This technology provides almost limitless opportunities for electronic 
communication, supervision, alarm activation and more.
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Won-Door Corporation
Horizontal-Sliding, Accordion-Type FIRE DOOR

FREQUENTLY ASKED QUESTIONS (FAQ’S)
Is Won-Door FireGuard approved for egress applications?
Yes, Won-Door FireGuard meets all egress requirements found in NFPA 101 (Chapter 7) and IBC (Chapter 10).  The 
assembly has also been evaluated through the ICC Evaluation Service.  ICC-ES Report 1394 is available upon request.

How much does the assembly weigh?
5.5 pounds per square foot.

At what speed does the Won-Door FireGuard door travel?
NFPA 80 Chapter 9 limits the speed of the door to not less than 6” per second and not more than 24” per second. 
FireGuard doors are set to open and close at approximately 10” per second.  High speed motor option available.

Will the Won-Door FireGuard door operate in the event of a power loss?
Yes, as required by NFPA 80 Chapter 9 the system includes a standby power source.

Does the Won-Door FireGuard door require a floor track?
No, the door does not need a floor track.

What fire ratings are available?
Available fire door ratings are 20, 60, 90 and 180 minutes. The FireGuard assembly is also available as a Movable 
FireWall tested in accordance with ASTM E-119.

Are smoke ratings available?
Yes, FireGuard doors are available with an “S” label.

What is the size limitation?
FireGuard doors are available in heights up to 28’.  Widths are virtually unlimited.

Are radial configurations available?
Yes, standard available radii are 5’ and 10’.  Custom radii are also available greater than 5’.

For additional information, visit our website at www.wondoor.com

WON-DOOR CORPORATION
1865 South 3480 West 

Salt Lake City, Utah 84104 
800-453-8494
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Introduction 
This project includes the construction of a new high school building in Worcester, 
MA.  This code summary is based on the progress architectural drawings received 
April 22, 2020.  The following is a list of applicable codes:  
 

Code Type 
Applicable Code 

(Model Code Basis) 

Building 
780 CMR: Massachusetts State Building Code, 9th Edition 

(2015 International Building Code) 

Fire Prevention 
527 CMR: Massachusetts Fire Prevention Regulations 
(2015 NFPA 1) 
M.G.L. Chapter 148 Section 26G – Sprinkler Protection 

Accessibility 521 CMR: Massachusetts Architectural Access Board Regulations 

Electrical 
527 CMR 12.00: Massachusetts Electrical Code  
(2020 National Electrical Code) 

Elevators 
524 CMR: Massachusetts Elevator Code 
(2013 ASME A17.1) 

Mechanical 2015 International Mechanical Code (IMC) 

Plumbing 248 CMR: Massachusetts Plumbing Code 

Energy 
Conservation 

2018 International Energy Conservation Code & Stretch Energy CodeA 

A. Massachusetts has adopted 2018 IECC and will be mandatory after August 7, 2020 
based on the date the permit application is submitted. 

 
1. Occupancy Classification:  

 
Non-Separated Mixed Uses: 
 

• Use Group A-1 (Auditorium) 

• Use Group A-2 (Cafeteria) 

• Use Group A-3 (Wellness Center) 

• Use Group A-4 (Gymnasium) 

• Use Group B (Office) 

• Use Group E (Educational, Shops, and Laboratories) 

• Use Group S-2 (Enclosed Parking Garage) 

• Accessory Use Group S-1 (Storage) 

• Accessory Use Group M (Grab N Go) 
 

For the purposes of this report, the Auditorium, Cafeteria, Wellness Center, 
and Gymnasium could be used for non-school events and must be classified 
as a Use Groups A-1, A-2, A-3, and A-4 (780 CMR 303.1.3). 
 
Note that this building contains hazardous materials. The hazardous materials 
will be maintained below the exempt limits per the control area, and therefore 
there is no Use Group H within the building (780 CMR 307.1, 414). The building 
will be one control area. Since there are science labs throughout the building, 
the following table, based on 780 CMR Table 414.2.2, shows the % of the 
maximum allowable quantity permitted on each floor. In addition, the 
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combination of all floors cannot go over 100% the maximum allowable 
quantities from 780 CMR Table 307.1(1). 

 

Floor 
Percentage of the Maximum 

Allowable Quantity 

Ground Floor  100% 

Main 75% 

Level 2 50% 

Level 3 12.5% 

Level 4 12.5% 

Level 5 12.5% 

Overall Building 100% 

 
2. Min. Construction Type:  

 

• Type IIA (modified from IB Construction) (noncombustible; 1 hour fire 
resistance rating) per 780 CMR 403.2.1.1(2) 

 

 
 
Although Type IIA Construction requires the use of noncombustible materials, 
combustible materials are permitted per 780 CMR 603.1. Therefore, 
combustible millwork and blocking for handrails, millwork, cabinets, grab bars, 
etc. are permitted to be standard wood with no limit on the quantity and no fire 
retardant treatment (780 CMR 603.1(6 & 14)). 

 
 
 
 

cbazelmans
Stamp



Doherty Memorial High School 
May 18, 2020 

Page 3 

3. Height and Area Limitations: 
 
The following tables summarizes the height and area limitations for the uses in 
the building based on Type IB Construction (modified to IIA Construction). 

 

Code Reference 

Use Group  
A-1 

Use Group  
A-2 / A-3 / A-4 / B 

Height Area Height Area 

780 CMR Tables 504.3, 504.4 & 506.2: 

Tabular Value 
6 St. (180 ft) Unlimited 12 St. (180 ft) Unlimited 

780 CMR Section 506.2  

Frontage Increase (0.75 Increase) 
- - - - 

Allowed Height and Area 6 St. (180 ft) Unlimited 12 St. (180 ft) Unlimited 

 

Code Reference 
Use Group E 

Use Group  
S-2 

Height Area Height Area 

780 CMR Tables 504.3, 504.4 & 506.2: 

Tabular Value 
6 St. (180 ft) Unlimited 12 St. (180 ft) 237,000 ft2 

780 CMR Section 506.2  

Frontage Increase (0.75 Increase) 
- - - 59,250 ft2 

Allowed Height and Area 6 St. (180 ft) Unlimited 12 St. (180 ft) 

296,250 ft2 

Aggregate 

888,750 ft2 

 
Since the proposed building is 6 stories (~80’) in height and ~150,000 ft2 in 
footprint area, and ~42,000 ft2 in aggregate area for the main building and 
48,000 ft2 for the garage, the building complies with the above height and area 
limitations with non-separated uses. 
 

4. Fire Department Access: 
 

All newly constructed facilities, buildings, or portions thereof are required to be 
provided with a fire department access road which may consist of roadways, 
fire lanes, parking lot lanes, or some combination thereof (527 CMR 1 Section 
18.2.3.1). These access roads must have the following features, 
 

• Must extend to within 50’ of an exterior door that can be opened 
from the outside and provide access to the interior of the building 

• No portion of the facility or exterior wall on the first story of a 
building is greater than 250’ from fire department access roads 
measured along an approved route 

• Multiple access roads can be required by the AHJ if it is determined 
that a single road can be significantly impaired by external factors 

• Unobstructed minimum width of 20’ unless constructed boulevard-
style which a 10’ minimum width is permitted 

• Unobstructed vertical clearance of 13’-6” 
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If access roads cannot be provided due to location, topography, waterways, 
etc. the AHJ has the authority to require additional fire protection features (527 
CMR 1 Section 18.2.3.1.4). 
 
Full 24 foot wide access road is being provided around the building, except at 
Highland Street where the street provides access. No additional fire protection 
features should be required. 
 

5. Fire Resistance Ratings: 
 

The following fire resistance ratings are required in accordance with 780 CMR 
Table 601 and various sections of the code. 
 

Building Element 
Fire 

Resistance 
Rating (Hrs) 

Opening 
Protectives 

(Hrs) 

Primary Structural FrameA 1B - 

Exterior Bearing Walls 1 - 

Interior Bearing Walls 1B - 

Exterior Non-Bearing Walls Based on FSD 

Interior Non-Bearing Walls 0 - 

Floor Construction 1B - 

Roof Construction (not including Primary 
Structural Frame) 

1 - 

Appurtenant Rooms from Stage 

(780 CMR 410.5.1) 
1 ¾  

Appurtenant Rooms from Each Other 

(780 CMR 410.5.2) 
1 ¾ 

Exit Access Corridors (780 CMR Table 1020.1)C 0 0 

Exit Stair Shafts (780 CMR 1023.2)C,D 2 1½ 

Other Shafts (780 CMR 713.4)E 2 1½ 

Elevator Machine Room (780 CMR 3005.4) 2 1½ 

Fire Pump Room, if necessaryF 

(780 CMR 913.2.1 Exc. 1)  
2 1½ 

Emergency Electrical Closets (527 CMR 12.00 
700-10(D)(2)) 

2G 1½ 

Electrical Closets 

With Sprinklers 0 

Without Sprinklers 
(NFPA 13) 

2 

A. Includes beams, trusses, floor members, etc. having a direct connection to the 
columns (780 CMR 202). 

B. Not less than the fire resistance rating of the supported assembly. 
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C. Enclosures under open or enclosed stairs shall be protected by a 2 hour rated 
construction. Access from the space shall not be directly from the stairway 
enclosure (780 CMR 1011.7.3).  

D. If exterior walls expose an exit stair at an angle of less than 180 degrees either the 
stair wall or adjacent wall must be 1 hour rated with 3/4 hour opening protectives 
for a distance of 10 feet from the stair wall (780 CMR Section 1023.7). 

E. Shafts are not required to protect duct penetrations that connect only 2 floors, i.e. 
penetrate 1 floor assembly, as long as a fire damper is provided at the floor line 
and the penetration is firestopped (780 CMR 717.6.1). 

F. Fire pump room must have direct access from the exterior or be accessed via a 2 
hour fire resistance rated passageway from the exterior. 

G. No rating is required for the room when fully sprinklered, however a 2-hr rating is 
still required for the emergency feeder-circuit wiring and rooms containing an 
emergency generator (NFPA 110 Section 7.2.1.1).  

 
Fire walls, fire barriers, fire partitions, smoke barriers, and smoke partitions, or 
any other wall required to have protected openings or penetrations must be 
identified with signs or stenciling within accessible concealed spaces (i.e. floor-
ceiling, attic spaces) at 30 ft intervals (780 CMR 703.7). 
 
Walls, which do not require a fire resistance rating such as the walls between 
classrooms, are not required to have the penetrations such as pipes, conduit, 
ducts, etc. protected with firestopping or dampers  since 780 CMR  714 and 
717 only apply to penetrations of fire resistance rated walls. 
 

6. High Rise Requirements 
 

The average height of the highest roof surface will be more than 70 feet above 
mean grade.  Therefore, the building will be classified as a high-rise structure 
(780 CMR Section 202).  This classification requires the building be equipped 
with the following features. 
 

• Minimum bond strength of sprayed fire resistance materials must be 
430 psf. 

• Automatic sprinkler system (403.3) 
o Note that a secondary on-site water supply is not required since 

the building is Seismic Design Category B (403.3.3) 

• Fire pump room with a 2 hour fire resistance rating (403.3.4 & 913.2.1) 

• Smoke detection in select spaces (403.4.1) 

• Fire alarm system (403.4.2) 

• Automatic standpipe system (403.4.3) 

• Emergency voice/alarm communicating system (403.4.4) 

• Emergency responder radio coverage or wired fire department 
communication system (403.4.5, 907.2.13, & 916.2) 

• Fire command center 
o The room must be a minimum of 200 sqft with a minimum 

dimension of 10 ft (403.4.6 & 911.1.3) 

• Manual or automatic smoke removal system for fire department 
operations in accordance with the options listed (403.4.7): 
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• Standby power and emergency power systems for electric fire pumps, 
elevators, fire command center, and shaft pressurizing equipment 
(403.4.8) 

o Fuel line supplying the generator must be separated from the 
remainder of the building by 2 hour fire resistance rated 
construction (403.4.8.2). 

• All exit stairs serving floors greater than 75 ft. in height (those serving 
Levels 4 and 5) above the lowest level of fire department access must 
be pressurized (403.5.4, 909.20.5, and 1023.11.1) 

• Luminous egress path markings (403.5.5) 

• Openings in elevator hoistways greater than 75 ft. in height (those 
serving Levels 4 and 5) above the lowest level of fire department 
access must be protected by one of the following methods (IBC 3006.2 
& 3006.3): 
 

o Elevator lobbies separated by smoke partitions. 
o Additional doors or curtains that resist the passage of smoke in 

accordance with UL 1784. 
o Elevator hoistway pressurization. 

 
Furthermore, because the building is Risk Category III (Group E with more than 
250 occupants) per IBC Table 1604.5, these additional items are required: 

 

• Wall assemblies making up exit enclosures and elevator hoistways 
must meet or exceed Soft Body Impact Classification Level 2 as 
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described in test method ASTM C 1629/C 1629M, which can be met 
by construction with concrete/masonry walls (403.2.3.1 & 403.2.3.3) 
 

• Face of wall assemblies, that are not exposed to the interior of the 
hoistway or exit enclosure, must be constructed according to one of 
these three methods, which can be met by construction with 
concrete/masonry walls (403.2.3.2 & 403.2.3.3) 
 

1. Wall assembly incorporates at least two layers of impact 
resistant construction board that meets or exceeds Hard Body 
Impact Classification Level 2 measured by ASTM 
C1629/C1629 M 
 

2. Wall assembly incorporates at least one layer of impact 
resistant construction board that meets or exceeds Hard Body 
Impact Classification Level 3 measured by ASTM 
C1629/C1629 M 
 

3. Wall assembly incorporates multiple layers of any material 
tested in tandem that meet or exceed Hard Body Impact 
Classification Level 3 measured by ASTM C1629/C1629 M 

 
7. Exterior Wall Openings & Fire Resistance Rating: 
 

The exterior wall rating requirements and opening limitations are based on the 
fire separation distance for each wall.  The fire separation distance is measured 
perpendicular to the exterior wall to the centerline of a public street, an interior 
lot line, or an imaginary lot line between two buildings on the same lot (780 
CMR 702.0).   
 
Since the fire separation distance on all sides of the building is more than 20 
ft., the exterior walls are not required to be rated and the allowable area of 
openings is not limited (780 CMR Table 602 note g and Table 705.8).  

 
8. Vertical Floor Openings: 
 

Vertical openings are required to comply with 780 CMR 712.  There are 
multiple exit stairs and mechanical chases that are fully enclosed in fire 
resistance rated shafts complying with 780 CMR 713.  
 
The building also contains multiple unprotected floor openings as follows: 
 

• Ground Level – Level 3:  The gymnasium, wellness, cafeteria, media 
center, main lobby, and auditorium all connect the lower floors of the 
building. The floor openings have been protected using an alternative 
design to meet the intent of the code as being equivalent to a 2-story 
floor opening connecting Levels 1 and 2 as permitted by 780 CMR 
712.1.9: 
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The floor openings that connect down to the Ground Floor and up to 
the 3rd Floor will be separated from those floors by 2 hour fire resistance 
rated construction, which exceeds the required floor rating and meets 
the rating required for a shaft that connects 4 stories.  Since these 
separations would limit the likelihood that the products of combustion 
would affect the means of egress on the other floors, the alternative 
design meets the intent of 780 CMR 712.1.9 and limits the impact a fire 
would have on more than 2 floors at a time.  Note that 780 CMR 712.1.9 
allows for egress to pass through the floor opening but not vertically 
within the floor opening.  Therefore, the stairs have not been included 
as a required means of egress. 
 

• Level 3 – Level 5:  The floor openings has also been designed using 
an alternative design to meet the intent of the code as being equivalent 
to a 2-story floor opening as permitted by 780 CMR 712.1.9.  The floor 
opening on Level 3 will be separated from the floor openings serving 
the lower floors by 2 hour fire resistance rated construction.  Also, the 
upper most portion of the floor opening will be separated from Level 5 
by 1 hour fire resistance rated construction as required for the floor.   
 
Alternatively if the area of the stair occupies at least ½ the horizontal 
area of the floor opening, 780 CMR 1019.3(4) would allow for the open 
stair with no separation on any floor except for the separation on Level 
3 between the floor opening serving the lower floors.  The only 
protection that would be needed would be draft curtains and closely 
spaced sprinklers and an alternative design would not be necessary: 
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9. Finishes: 
 
Interior Finish 
 
The interior finish of walls and ceilings must comply with the following table: 

 
Walls & Ceilings (IBC Table 803.11) 

Building Component 
Use Group 

A-1/A-2/ A-3/A-4 
Use Group 

B/E 
Use Group  

S-1/S-2 

Exit Enclosures and Passageways Class B Class B Class C 

Corridors Class C Class C Class C 

Rooms & Enclosed Spaces Class C Class C Class C 

 
Note that where exit stairs and exit access corridors serve all use groups, the 
most restrictive interior finish is required.   
 
New Floor Finishes 
Since the building will be equipped with an automatic sprinkler system, 
traditional floor coverings such as wood, vinyl and other resilient floor coverings 
as well as carpeting passing the DOC FF-1 pill test are allowed throughout the 
building, including all exits, exit passageways and exit access corridors (780 
CMR Section 804.4.2). 
 
Exterior Finish 
Exterior wall finishes must fully comply with the requirements of 780 CMR 14.  
Combustible materials are permitted to be used as an exterior wall finish for 
this building in accordance with 780 CMR Section 1406.0; however, all exterior 
wall finishes and architectural trim located greater than 40 feet above grade 
plane must be constructed of approved noncombustible materials and must be 
secured to the wall with metal or other approved noncombustible brackets (780 
CMR Section 1406.2.2).  Additionally, combustible exterior wall finish is limited 
to 10% of the exterior wall surface area where the fire separation distance is 5 
ft or less.  
 
The use of plastic materials as part of the exterior wall assembly (i.e. foam 
plastic insulation, exterior coatings and facings) must comply with 780 CMR 26 
(780 CMR 1404.8).  The wall assembly must be tested in accordance with 2012 
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Edition of NFPA 285 (780 CMR 2603.5.5).  Note that this test standard is a full 
scale assembly test.  We recommend confirming with the manufacturer that 
the foam plastic insulation is part of an approved NFPA 285 assembly or 
complies with one of the alternative standards listed in 780 CMR Section 
2604.1.  

 
10. Means of Egress: 
 

The calculated occupant load for the proposed floor plans, the corresponding 
required number of exits, the provided number of exits, and the provided 
egress capacity are summarized below (780 CMR Table 1004.1.2, Table 
1006.3.1, and Section 1005.3). See Drawings A1.1 – A1.3 for detailed egress 
calculations. 
 
Means of Egress-Normal Hours 

Floor Occupant Load 
Number of Exits Exit Capacity 

(persons) Required Provided 

Ground 1,151 4 6 1,854 

Main 3,146 4 11 4,388 

Level 2 3,742 4 10 3,839 

Level 3 1,456 4 6 2,027 

Level 4 953 3 4 1,307 

Level 5 588 3 3 947 

 
Means of Egress-After Hours 

Floor Occupant Load 
Number of Exits Exit Capacity 

(persons) Required Provided 

Main 2,264 4 8 3,308 

Level 2 2,503 4 7 2,759 

 
As shown above, the building is provided with sufficient egress capacity for the 
proposed occupant load.  
 
Where means of egress from floors above and below converge at an 
intermediate level, the capacity of the means of egress from the point of 
convergence shall not be less than the sum of the two floors (780 CMR 
1005.6). 
 
The building has two points of convergence; one in Stair 2 between the 
basement and the first floor and the other in Stair 3 on the main level. 
 
1. Stair 2: This is acceptable since the occupant load of the ground and the 

main level add up to 452 people and the exterior discharge door has an 
egress capacity of 453 people.  
 

2. Stair 3: This is acceptable since the occupant load of the ground and level 
2 add up to 452 people and the exterior discharge door has an egress 
capacity of 453 people.  
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General Egress Requirements: 
 

• The required maximum exit travel distances for a fully sprinklered building 
are listed below (780 CMR Table 1017.2, Table 1006.2 & Section 1020.4) 

 

Occupancy 
Exit Travel 
Distance 

Common Path of 
Travel 

Dead-End 

A-1/A-2/A-3/A-4 250 ft. 75 ft. 20 ft. 

B 300 ft. 100 ft. 50 ft. 

E/M 250 ft.  75 ft. 50 ft. 

S-1 250 ft. 100 ft. 50 ft. 

S-2 400 ft. 100 ft. 50 ft. 

 

• Maximum dead-end corridor length must be less than the value above 
based on the most restrictive occupancy using the egress corridor or 2.5 
times the least width of space (780 CMR 1020.4).  
 

• All rooms or spaces with an occupant load greater than 49 people or a 
common path of travel distance greater than the value in the previous table 
must be provided with two egress doors swinging in the direction of egress 
and illuminated exit signs at each exit (780 CMR Table 1006.2.1 & Sections 
1010.1.2.1 & 1013.1).  
 

o Boiler rooms require two means of egress if the room is greater than 
500 sqft. and includes individual fuel-fired equipment greater than 
400,000 Btuh input capacity. Also one of the two required exit 
access doorways is permitted to be a fixed ladder or alternating 
tread device (780 CMR Section 1006.2.2.1).  

 

• Doors serving assembly or educational rooms with more than 49 people 
and doors along the path of egress travel from such rooms must be 
provided with panic hardware (780 CMR 1010.1.10). Doors from main 
electrical rooms must swing in the direction of egress with panic hardware 
where required by the Electrical Code (NFPA 70). 

 

• All means of egress lighting and exit signs throughout the building must be 
provided with an emergency power supply to assure continued illumination 
for not less than 1.5 hours in case of primary power loss (780 CMR 1008.2 
& 1008.3.4). 

 

• Remote means of egress must be separated by ⅓ of the diagonal 
dimension of the room or space they serve (780 CMR 1007.1.1).  The 
distance between exits must be measured in a straight line between exit 
doors.  
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• All exits must discharge to the exterior of the building except that a 
maximum of 50% of the number and capacity of the exit enclosures are 
allowed to exit through areas on the level of discharge if the exit enclosures 
discharge to a free and unobstructed path of travel to an exterior exit that 
is readily visible from the discharge of the exit enclosure; the entire area of 
the level of exit discharge is separated from areas below by construction 
consistent with the rating of the exit enclosure; and the egress path and all 
areas open to the egress path on the level of exit discharge must be fully 
sprinklered (780 CMR 1028.1). 

 

• Stairways shall have intermediate handrails in such a way that the stairway 
minimum required capacity is within 30 inches of a handrail. 
 

• Roof access from within a stair is required since the building is 4 or more 
stories in height (780 CMR 1011.12).  Access to the unoccupied roofs can 
be via a ladder (780 CMR 1011.12 Exc.). 
 

• A two-way communication system is required at each elevator landing on 
accessible floors that are one or more stories above or below the level of 
exit discharge (780 CMR 1009.8). 

 
• At least one passenger elevator must be sized to accommodate the loading 

and transportation of an ambulance gurney or stretcher sized 24” wide by 
84” long with 5” radius corners (524 CMR 17.40(1)). 
 

11. Required Fire Protection Systems:   
 
1. NFPA 13 sprinkler system (780 CMR Table 903.2 & M.G.L. c148 s26G) 

 
2. Stage ventilation (780 CMR 410.3.7) 

 
3. Voice fire alarm system (780 CMR 907.2.3) 

 
4. Standpipe system (780 CMR 905.3.1 & 905.3.5) 

 
5. Fire extinguishers (527 CMR 1, Table 13.6.2(a) & 780 CMR 906.1).  

 
a. Fire extinguishers must be located throughout the building so that 

the maximum travel distance to an extinguisher is less than 75 
feet (527 CMR 1, Table 13.6.2(a)). 
 

b. Fire extinguishers shall be within 30 feet of commercial cooking 
equipment (780 CMR 906.1(2)). 
 

c. Fire extinguishers shall be in areas where flammable or 
combustible liquids are stored, used or dispensed (780 CMR 
906.1(3)). 
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6. Carbon monoxide detection in accordance with 780 CMR 915 and 527 
CMR 1 chapter 13. 
 

7. Emergency responder radio coverage (780 CMR 916) 
 

8. Smoke Control Systems (780 CMR 403.5.4 & 404.5) – Must comply with 
780 CMR 909 including the following major requirements: 

 
a. Rational Analysis Report (780 CMR 909.4) – A rational analysis 

report must be provided that describes the basis of design, 
sequence of operations, calculations, etc. 
 

b. Firefighter’s Smoke Control Panel (780 CMR 909.16) – A smoke 
control panel listed per UL 864 must be provided in the fire 
command center that includes the manual controls of the systems, 
indicator lights, air flow direction, and fan locations within the 
building.  Generally the panel incorporates the information on a 
diagram of the building.  All fans and dampers must be provided 
with the means to verify operation such as fan is running / not 
running or damper is open / closed. 
 

c. Atrium Smoke Exhaust (780 CMR 909.8 – 909.16) 
i. Must be sized to maintain the smoke layer 6 ft. above the 

highest walking surface that forms a portion of the egress 
system (780 CMR 909.8). 
 

ii. Utilize equipment such as fans and ductwork that are 
appropriate for the temperatures (780 CMR 909.10). 

 
iii. Fans must be provided with 1.5 times the number of belts 

requires for the design duty (780 CMR 909.10.5). 
 

iv. Stand-by power sources and transfer switches serving the 
smoke control systems must be in a room separate from 
normal power and have a rating of at least 1 hour (780 CMR 
909.11.1). 

 
v. Detection and controls must comply with 780 CMR 909.12 

including being properly zoned such that smoke detectors 
and water flow within only the atrium activates the system. 

 
vi. All wiring regardless of voltage must be in continuous 

raceways (780 CMR 909.12.2). 
 

d. Shaft Pressurization (780 CMR 909.20.5, 909.20.6, & 909.21) 
i. Exit stairs must be pressurized to not less than 0.10”wc 

minimum and 0.35”wc maximum as measured in the 
stairwell with respect to the building, will all stairway doors 
closed (780 CMR 909.20.5). 
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ii. Elevator hoistways must be pressurized to not less than 

0.10”wc minimum and 0.25”wc maximum as measured in 
the stairwell with respect to the building, will all stairway 
doors closed (780 CMR 909.21.1). 
 

iii. Pressurization system must be independent from any other 
building ventilation system (780 CR 909.20.6.1 & 909.21.4).  
The ducts, fans, and wiring must be located outside the 
building, in the shaft being pressurized, or within the building 
as long as it is separated from the remainder of the building 
by 2 hour fire resistance rated construction. 

 
e. Special Inspections (780 CMR 909.18.8) – A special inspector must 

perform inspections and witness testing throughout the construction 
process including verifying fire rated separations, proper supports, 
equipment locations, leakage tests, and functional testing. 

 
12. Energy Code Provisions: 
 

The project is subject to the provisions of the 2018 International Energy 
Conservation Code or ANSI/ASHRAE/IESNA 90.1 with Massachusetts 
Amendments (Massachusetts Energy Code). The City of Worcester has also 
adopted the Stretch Energy Code (780 CMR Appendix AA). The building must 
comply with the Stretch Code since the gross building area is over 100,000 sq. 
ft. (780 CMR AA103.2). 

 
13. Plumbing 
 

The Massachusetts Plumbing Code (248 CMR) regulates the number of 
plumbing fixtures required throughout buildings.  The minimum number of 
plumbing fixtures is established by 248 CMR 10.10(18) Table 1 based on the 
building use and the expected population as determined by the local Plumbing 
Inspector per 248 CMR 10.10 (18)(2).   

 
The Plumbing Inspector must approve the building population, however, the 
building population can generally be based on the designer’s determination of 
the actual number of people expected within the building.  The Plumbing Code 
expects that the building population will be divided evenly between male and 
female for the purpose of determining fixture counts.  Any distribution other 
than 50/50 must be justified to the Plumbing Inspector.   

 
The following analysis is based on the actual anticipated occupant load within 
the building: 
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Secondary Student Fixtures1 

Floor Occupancy 
Water Closets Male 

Urinals2 
Lavatories 
(Each Sex) 

Drinking 
Fountains 

Service Sink 
Female Male 

Ground 

350 occ.3 1 per 30 1 per 90 1 per 90 1 per 90 1 per 75 

1 per floor Required Fixtures 6 2 2 2 5 

Provided Fixtures 6 3 3 3 4 

Main 

600 occ. 1 per 30 1 per 90 1 per 90 1 per 90 1 per 75 

1 per floor Required Fixtures 10 4 4 4 8 

Provided Fixtures 10 5 5 5 8 

Level 2 

450 occ. 1 per 30 1 per 90 1 per 90 1 per 90 1 per 75 

1 per floor Required Fixtures 8 3 3 3 6 

Provided Fixtures 8 4 4 4 6 

Level 3 

425 occ. 1 per 30 1 per 90 1 per 90 1 per 90 1 per 75 

1 per floor Required Fixtures 8 3 3 3 6 

Provided Fixtures 9 4 5 4 6 

Level 4 

350 occ. 1 per 30 1 per 90 1 per 90 1 per 90 1 per 75 

1 per floor Required Fixtures 6 2 2 2 5 

Provided Fixtures 7 3 4 3 4 

Level 5 

275 occ. 1 per 30 1 per 90 1 per 90 1 per 90 1 per 75 

1 per floor Required Fixtures 5 2 2 2 4 

Provided Fixtures 5 3 2 2 4 

 
1. Fixtures designed to accommodate 2,450 students- expected enrollment is 1,670 

students.  
2. Urinals are required in addition to the water closets. 
3. Does not include classrooms with dedicated toilet rooms. 

 

Staff Fixtures 

Classification 
Actual  

Occupancy 

Water Closets Male 
Urinals1 

Lavatories 
(Each Sex) 

Drinking 
Fountains 

Service Sink 
Female Male 

General 
Staff 

220 occ. 1 per 20 1 per 25 33% 1 per 40 

- 1 per floor Required Fixtures 6 5 - 3 

Provided Fixtures 10 10 - 10 

Kitchen 
Staff 

10 occ. 1 per 20 1 per 25 
- 

1 per 40 

- 1 per floor Required Fixtures 1 1 1 

Provided Fixtures 1 1 1 

1. Urinals may be substituted for toilets up to the percentage shown of the required number 
of water closets.  
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Community Event Fixtures (assumes non-simultaneous use) 

Classification Occupancy 
Water Closets Male 

Urinals1 
Lavatories 
(Each Sex) 

Drinking 
Fountains 

Service Sink 
Female Male 

Gymnasium 

1,500 occ.2 1 per 200 1 per 600 1 per 200 

- - 
- Required Fixtures 4 2 4 

Provided Fixtures 10 5 5 5 4 

Auditorium 

1,000 occ. 1 per 200 1 per 600 1 per 200 

- - 
- Required Fixtures 3 1 3 

Provided Fixtures 6 3 3 3 4 

Cafeteria 

1,000 occ. 1 per 200 1 per 600 1 per 200 

- - 
- Required Fixtures 3 1 3 

Provided Fixtures 6 3 3 3 4 

1. Urinals are required in addition to the water closets. 
2. Includes bleachers only.  Athletes assumed to use locker room fixtures. 

 

14. Accessibility for Persons with Disabilities:  
 
Massachusetts Architectural Access Board Regulations 
All areas open to the general public are required to comply with the 
requirements of the Massachusetts Architectural Access Board (521 CMR).  
This section includes the following major provisions: 

 

• All public entrances must be accessible (521 CMR 25.1). 
 

• All public and common use areas must be accessible and provided with an 
accessible route thereto (521 CMR Section 12.2.2 and 20.1). 
 

• Accessible toilet rooms must be provided (521 CMR 30.1). 
 

• The maximum slope of a ramp cannot exceed 1:12 (8.3%) in accordance 
with 521 CMR 24.2.1. 
 

• At least 5% with a minimum of 1 of the tables, study carrels, computer 
stations and fixed stating shall be accessible (521 CMR 12.5). 
 

• Illuminated exit signs leading to an accessible exit must be provided with 
the international symbol of accessibility per the following interpretation 
issued by the MAAB (521 CMR 41.1.3). 
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American’s with Disabilities Act 
The ADA Guidelines are not enforced by the Commonwealth of 
Massachusetts, they can only be enforced through a civil lawsuit or complaint 
filed with the U.S. Department of Justice.   
 
Although the provisions of the MAAB do not apply to employee only areas, the 
ADAAG requires that employee only work spaces must be designed to allow 
employees to approach, enter, and exit the work area.  However, the work 
areas are not required be provided with accessible features (i.e. shelves, etc.). 

 
15. Seismic-Bracing Requirements:  

 
Seismic bracing has been included in the project scope for the HVAC, Fire 
Protection and Plumbing systems at the request of the local building 
authorities. Although not a code requirement in this specific instance (based 
on the Geotechnical Engineer’s final report) the Owner has historically installed 
seismically-restrained MEP systems and determined that seismic bracing 
should be installed, particularly in light of the fact that the building may be used 
(informally) as a shelter. 
 

\\VMFS2\Jobs3\2019\190347-00\4_Files\Reports\Doherty_High_School_Code_Report.docx 
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May 11, 2020 

 

 

  

Paul J. Moosey, Commissioner  

Department of Public Works and Parks 

City of Worcester  

20 East Worcester Street  

Worcester, MA 01604 

 

Re: Application to Use the Construction Management At-Risk Alternative 

Delivery Method for the Doherty Memorial High School Project  

 

Dear Mr. Moosey: 

On April 23, 2020, pursuant to M.G.L. c. 149A and 945 CMR 2.00, the city of Worcester 

(“Worcester”) submitted an application to use the construction management at-risk 

(“CM at-risk”) alternative delivery method for the Doherty Memorial High School project.     

Based on all the information provided, Worcester has met the statutory requirements for 

using the CM at-risk delivery method.  Accordingly, the Office of the Inspector General 

(“Office”) is issuing this notice to proceed to use the CM at-risk delivery method as specified in 

M.G.L. c. 149A, §§ 1-13, and to use the plan and procedures submitted. 

This approval is conditioned on Worcester using a CM at-risk firm that the Division of 

Capital Asset Management and Maintenance (“DCAMM”) has certified, as well as DCAMM-

certified trade contractors.  Therefore, Worcester must require each CM at-risk firm to supply 

both a certificate of eligibility and an update statement during both the prequalification phase and 

the technical proposal phase of the selection process.  In addition, Worcester must require each 

trade contractor to supply a certificate of eligibility and an update statement during the 

prequalification phase and again at the bidding phase of the selection process.  Worcester must 

reject as invalid all contractors’ statements of qualifications, proposals and bids that do not 

provide such certificates of eligibility or update statements.   

If, during the course of the project, Worcester changes its owner’s project manager or 

designer, please submit information about the new project manager or designer to the Office.  

Also, if Worcester decides not to proceed with the CM at-risk delivery method, please notify the 

Office. 
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Paul J. Moosey, Commissioner 

Department of Public Works and Parks  

May 11, 2020 

Page 2 of 2 
 

Please feel free to contact me or Kerri-Anne Hollingshead, Policy Analyst, if you have 

any questions or concerns. 

Sincerely, 

 

Glenn A. Cunha 

        Inspector General  

 

 

 

cc: K. Russell Adams, Assistant Commissioner, Department of Public Works and Parks  
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MSBA Module 6 | Design Development 6A.3.3 PROJECT APPROVALS 
N. Certification of Utility Coordination 

 

  
Doherty Memorial High School 

 

 
The design team has shared the Design Development Existing Conditions Survey and proposed Utility 
Plans with National Grid (Electrical Utility). Have had meetings with N-Grid representatives, and have 
met on site to review the project and requirements. Refer to the following letter from ART Engineering.  
 
The design team has also shared the Design Development Existing Conditions Survey and proposed 
Utility Plans with Eversource (Gas Utility). The gas loads for the existing and proposed buildings are 
being reviewed currently to confirm capacity for when both buildings are in use and being heated with 
gas (which will occur during 2023-2024 as the new building is finished and the existing school is still 
occupied by students and staff/faculty). 
 
The design team has had meetings with the City Department of public works on City utilities, including 
the Water Department discuss the new high service water line connection to the Park Avenue high service 
water main. It was reported that the City has engaged their water infrastructure consultant, Tata and 
Howard, who is in the process of designing and to implement the construction in conjunction with the 
Schools schedule under separate City budget. 
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38 Front Street FL 3, Worcester, MA 01608  Office: 508.797.0333  

 

March 25, 2021 

 

Mr. Robert Para Jr., AIA 

Lamoureux Pagano Associates 

108 Grove Street, Suite 300 

Worcester, MA 01605 

 

RE:  Utility Company Contacts 

 Doherty High School 

 299 Highland Street 

 Worcester, MA 01602 

 

Dear Mr. Para: 

 

ART Engineering Corporation (ART) has contacted National Grid Communications relative to the 

proposed Doherty High School Project. 

 

National Grid requested a site plan, load calculations, one-line diagram and easement documents in 

order perform their work. The work order number for the new electric service is 29716373 and the DG 

Case number is 00340607. The work order is on hold until the City finalizes the electrical service options 

presented by NGRID. The contact person is Heather R. Mills who can be reached at 508-860-6130 or by 

email at Heather.Mills@nationalgrid.com 

 

ART is in the process of contacting the telephone and cable TV company. 

 

Cordially, 

 
Azim Rawji, P.E. 
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6A.3 DESIGNER DELIVERABLES 
6A.3.6 Project Manual 

 
B. Geotechnical Report (See 

Specifications Vol. IV, 
Appendix A) 
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MSBA Module 6 | Design Development 6A.3.6 PROJECT MANUAL 
B.  Geotechnical Report 

 

  
Doherty Memorial High School 

 

The Geotechnical Report can be found in the following Appendices included in Volume IV of the 
Specifications. 

 
Appendix A – Geotechnical Report 
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6A3.7 Project Coordination 
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MSBA Module 6 | Design Development 6A.3.7 PROJECT COORDINATION 
A. Narrative 

 

  
Doherty Memorial High School 

 

This narrative outlines the project coordination efforts that LPA|A and consultants have completed for 
the Design Development submission. Coordination of drawings and specifications is ongoing and has 
been brought to a level to satisfy the Design Development requirements.  Coordination between 
disciplines will continue throughout the Construction Document phases.  
 

 General 
o All room names and numbers are coordinated between all disciplines. 
o The structural, mechanical, or other disciplines, do not conflict with architectural plans 

or specifications. Areas of potential conflict will be coordinated in the 60% CD phase. 
o The finish grade elevations coordinated between all disciplines. 

 Civil earthwork grading and excavation plans are coordinated with architectural and landscape 
plans. 

 Structural 
o Structural dimensions match Architectural drawings. 
o Column orientation matches Architectural drawings. 
o Column grid lines match Architectural drawings. 
o Column and bearing wall locations match Architectural drawings. 
o Column locations coordinated with all other disciplines. 
o Seismic detailing coordinates with Architectural drawings. 
o Beams and columns are not protruding horizontally and vertically into stairwells, and 

other interior spaces. 
o Beams and columns are not protruding horizontally and vertically into stairwells, and 

other interior spaces. 
 Modular dimensions at vertical masonry construction have been coordinated. 
 Room wall/floor/ceiling construction has been coordinated with architectural finishes. 
 Mechanical  

o Mechanical equipment power requirements and physical locations (including special 
installation information) have been included. 

o Potential spatial conflicts in mechanical equipment have been identified and will 
continue to be coordinated throughout CD’s.  

o Equipment plan coordinates with architectural plans. 
 All kitchen equipment is shown, with utility systems indicated. 
 The project continues to comply with the MSBA High School Science Lab Guidelines and/or 

Recommendations of Best Practices for K-12 STEM learning Spaces.      
 
 

cbazelmans
Stamp


	Doherty Memorial HS-District Response to MSBA SD Comments.pdf
	District Response (A) SD Review Comments - Worcester, Doherty HS
	J.4 Signed Designer Statement
	20-0804 Doherty HS LEED v4 Schools Scorecard
	District Response (B) SD Space Summary Review - Worcester, Doherty HS

	combined.pdf
	B.1 Architectural BOD
	B.2 FF&E BOD Intro
	B.4 -Basis of Design - Civil - DD
	B.5 Landscape Basis of Design
	B.6. Structural_BOD.pdf
	B.7 FP Narative  3-25-21
	B.8 Plumbing BOD
	B.9 HVAC Basis of Design Narrative 
	B.10.  Electrical Basis of Design
	B.11 Food Service Basis of Design
	B.12 Theatrical Systems Basis of Design - DD
	Auditorium
	General
	A. This proscenium theater will function as the main performance and presentation space for plays, musical theater, music performance, lectures and video presentations. Space is intended to function as both a performing arts space as well as an easy-to-use video presentation space.

	Audiovisual System
	A. Equipment

	Theatrical Lighting
	A. Installed Equipment

	Theatrical Rigging System
	A. Equipment


	Black Box Theater
	General
	A. This is a flexible performance space for classes, plays and other theatrical presentations. It is designed to be a re-configurable space, allowing the user to experiment with the relationship of audience and performer.

	Audiovisual System
	A. Equipment

	Theatrical Lighting
	A. Equipment

	Theatrical Rigging System
	A. Equipment

	Theatrical Platforms and Seating
	A. Equipment


	Cafeteria
	General
	A. Gathering and presentation space when not in use as a cafeteria.

	Audiovisual System
	A. Equipment


	Band and Chorus Classrooms
	Audio System
	A. Audio recording and program playback system to support music classes and rehearsals.
	B. Equipment


	Large Group Seminar
	Audiovisual System
	A. Audiovisual system to serve a training space. The room will be equipment with video presentation, program playback and speech reinforcement.
	B. Equipment


	Gymnasium
	Audio System
	A. Audio program playback and voice reinforcement systems for gym classes and event usage.
	B. Equipment


	Athletic Field
	Audio System
	A. Audio system to support announcements and program playback for athletic events and practices.
	B. Equipment




	combined.pdf
	F.1 LEED Project Registration
	F.2 Doherty HS-LEED-SCv4-SCORECARD
	F.3 10.5 Sustainability workshop summary
	1 LPAA Executive Summary
	3. Sustainability Workshop Presentation
	GROUND RULES
	ICEBREAKER – Responses
	MSBA Requirements �& LEED Overview
	Common Themes of Successful Low Carbon Projects
	Consolidated Recommendations: �ASHRAE, CIBSE, REHVA�  


	F.4  DMHS Fossil Fuel Reduction Study
	F.4a 1904-MO-Fossil Fuel Reduction update 1.8.21
	F.5 Doherty Electrification LCCA DD Option
	F.6 2021.03.08 Sustainability Report

	H. Structural Calculation DD.pdf
	Doherty High Design Loads
	Seismic-A-Classroom
	Seismic-B-Classroom
	Seismic-C-Classroom
	Seismic-D-Classroom
	Seismic-D-Gymnasium
	Seismic-E-Auditorium
	Seismic-E-Cafeteria
	Doherty High Columns A

	I.2 Dohert HS_DD Energy Performance Memo.pdf
	Doherty HS_ DD Energy Compliance Memo
	121-0302 Doherty Electrification LCCA DD Option - revised

	combined.pdf
	M1. Security & Visual Access Requirements
	M2. Building Security Diagrams 10.21.20
	M3a. Transmittal of DD docs to AHJ
	M3b. Transmittal of DD docs to DPW
	M4.1 1904-MO-Bldg & Fire Dept-09.22.20
	Doherty HS 2020 9.02 Code letter Lobby Alternative design

	M4.2 1904-MO-Security 10.14.20
	1904-MO-Security 10.14.20
	Building Security Diagrams 10.21.20

	M4.3 1904-MO-Bldg & Fire Dept-10.20.20
	1904-MO-Bldg & Fire Dept-10.20.20
	Building Lobby Diagrams 10.20.20 Rev
	Building Security Diagrams 10.21.20


	N.2 1904-MO-Facilities 10.30.20.pdf
	1904-Facilities Package.pdf
	1904-Agenda-Facilities
	Facilities Floor Plans
	B - Level G Floor Plan
	C - Level M Floor Plan
	D - Level 2 Floor Plan
	E - Level 3 Floor Plan
	F - Level 4 Floor Plan
	G - Level 5 Floor Plan
	H - Roof Plan

	Facilities Site Plan
	A3.18


	combined.pdf
	O.1 Arch Quality Control Documents
	O.2-Quality Control - Civil - DD
	O.3 Landscape Quality Control 100% DD
	O.4. Structural DD Space Coordination
	O.5  FP Quality Control  3-25-21
	O.6 Plumbing Coordination Statement - DD March 2021
	O.7 DD HVAC Coordination Statement
	O.8  Electrical Room Space Memo
	O.9  Food Service Quality Control Statement 03252021
	O.10 Phasing

	A2. DD Space Summary.pdf
	High School Space Summary

	Worcester Doherty Special Ed space approval August2020.pdf
	Massachusetts Department of
	Elementary and Secondary Education
	75 Pleasant Street, Malden, Massachusetts 02148-4906         Telephone: (781) 338-3000                                                                                                                 TTY: N.E.T. Relay 1-800-439-2370


	D2. 2019-10-07 Worcester Doherty CH74 letter.pdf
	Massachusetts Department of
	Elementary and Secondary Education
	75 Pleasant Street, Malden, Massachusetts 02148-4906         Telephone: (781) 338-3000                                                                                                                 TTY: N.E.T. Relay 1-800-439-2370


	1. 1904 MHC PNF 04.27.20.pdf
	1. MHC Cover letter
	1904 MHC Project Notification Form 4.24
	A. Updated PSR Executive Summary
	B. MHC Site Plan w. tags
	C. MHC Existing Conditions Images
	D. 1904 site exhibits PNF LPA REVISED
	E. Floor Plans
	Sheets
	B - Level G Floor Plan
	C - Level M Floor Plan
	D - Level 2 Floor Plan
	E - Level 3 Floor Plan
	F - Level 4 Floor Plan
	G - Level 5 Floor Plan
	H - Roof Plan


	F. Conceptual Material Renderings
	F. PSR Field and Building Massing Perspective
	G. 1964 Landscape Drawings-Developed area
	L-001

	H. Elm Park National Reg
	I. Doherty Deed and Deed Plan
	2. Doherty HS - SJC Decree - March 8, 1961
	3. Doherty HS_Plan 254-72_3_10_1961

	J. 1904-USGS MAP MA_Worcester_North_20180719_TM

	3. Reponse to MHC Questions 6-4-2020.pdf
	Ex Doherty HS A-013 Unit A & B North & South Elev
	Ex Doherty HS A-014 Unit C & D North & South Elev
	Ex Doherty HS A-015 Unit A B C D East & West Elev
	Key Plan -Site Images for MHC Response_Flattened
	1904-NE-Site Survey Drawings 5.26
	EX1
	EX2
	EX3
	EX4


	1. RAO Worcester Doherty High School 8-3-20.pdf
	RAO Worcester Doherty High School 8-3-20
	MEPA RAO Letter
	Duffy Project Analysis Tree Benefit
	DMHS Newton Hill Project Analysis Tree Benefit
	2020.06.29-SD-SBC-Vote
	SUSTAINABLE DESIGN GOALS
	$238,910,676�$293,384,178�47%    
	July 8, 2020�August 26, 2020�September 2020�March 2021�
	SCHOOL BUILDING COMMITTEE �QUESTIONS / COMMENTS��
	PUBLIC�QUESTIONS / COMMENTS��
	SCHOOL BUILDING COMMITTEE�VOTE��

	Doherty-Memorial-High-School-Tree-Assessment-Report
	1904-Arborist Report  Suppliment 5.20.20
	Doherty Survey-Arborist notes added


	2. DMHS Response MEPA RAO Letter with attachments 09.04.20.pdf
	DMHS MEPA RAO Letter with attachments 09.04.20
	1. Public Meeting Minutes
	1. Public_SBC_MTG_MIN_December_9_2019
	2. C.2 SBC Meeting Minutes-Vote PSR
	3. SBC Meeting Minutes_Vote_Updated_PSR March 23 2020
	4. SBC_Public_Meeting Minutes_Update_SD_June 15 2020
	5. SBC Public Meeting & SD vote

	2. MHC PNF Correspondence Combined
	3. Title Opinion and Deed Covenant Review
	7. Title Opinion - DM 8-23-2019
	8. Doherty Site Deed Covenant Review

	4. MHC Response Site Plan Rev-ENF
	5. 1904-MO-Friends of Newton Hill 10.30.19

	1. Fire pump Code modification Package 1.8.21.pdf
	A. Building Height Calculations
	B. Flow Test Highland St.
	C. Flow Test Park Ave.
	D. Water Line Exhibit Dwg.
	E. Standpipe Calculations
	F. Draft Bldg. Height Calculations

	1. Fire pump Code modification Package 1.8.21-red.pdf
	A. Building Height Calculations
	B. Flow Test Highland St.
	C. Flow Test Park Ave.
	D. Water Line Exhibit Dwg.
	E. Standpipe Calculations
	F. Draft Bldg. Height Calculations

	1. Fire pump Code modification Package 1.8.21.pdf
	A. Building Height Calculations
	B. Flow Test Highland St.
	C. Flow Test Park Ave.
	D. Water Line Exhibit Dwg.
	E. Standpipe Calculations
	F. Draft Bldg. Height Calculations

	1. Lobby Alternative Design Request Combined 01.15.21.pdf
	D.Horne & J.Kelly - Lobby Alternative Design
	1. Building Lobby Diagrams 10.20.20 Rev
	2. Section Diagram 1.15.2021
	3. Won-Door product data
	MR 4.1 
	MR 5.1 - 5.2
	MR 4.1 
	MR 5.1 - 5.2
	MR 4.1 
	MR 5.1 - 5.2
	MR 4.1 
	MR 5.1 - 5.2
	MR 4.1 
	MR 5.1 - 5.2
	MR 4.1 
	MR 5.1 - 5.2
	MR 4.1 
	MR 5.1 - 5.2
	MR 4.1 
	MR 5.1 - 5.2
	MR 4.1 
	MR 5.1 - 5.2
	MR 4.1 
	MR 5.1 - 5.2

	4. 2020-05-18 Doherty_High_School_Code_Report

	2021.03.08 Sustainability Update Binder



