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Updated June 3, 2021 

 

Sarah Lewis 

City Hall 3rd Floor 

Office of Strategic Planning and Community Development 

93 Highland Avenue 

Somerville, MA 02143 

 

 

Attn:  Ms. Sarah Lewis 

 

 

Re:  SPSR-A Block 21 XMBLY  

 

On behalf of our Client, BRE-BMR Middlesex LLC (the “Applicant”), please find attached a Planned Unit 

Development – Special Permit with Site Plan Review (SPSR-A) Application for the proposed Block 21 at 

XMBLY Development (the “Project”) located at 5 Middlesex Avenue within the Assembly Square Mixed 

Use District, including material from supplemental submissions.   

As requested, one copy of the application package is provided. 

Please call with any questions or concerns at (617) 924-1770.  

 

Sincerely, 

 

 
 

Dale A. Horsman, P.E. 

Project Manager 

dhorsman@vhb.com 
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Executive Summary 

BRE-BMR Middlesex LLC (the “Applicant”) is pleased to now apply to the Planning 

Board for a Special Permit with Site Plan Review-A (“SPSR-A”) of the proposed Block 

21 at XMBLY (the “Project”) described as Blocks 21A and 21B within the Planned Unit 

Development (PUD) Preliminary Master Plan (PMP), XMBLY, Somerville, MA, which was 

approved by the Planning Board on June 4, 2018, with amendments under the 

Amended Planned Unit Development (PUD) Preliminary Master Plan (PMP), XMBLY, 

Somerville, MA (the “PUD-PMP”), which was approved by the Planning Board on July 

16, 2020 and issued with corrections on July 29, 2020 (as amended “PUD-PMP”).  The 

Project is addressed as 5 Middlesex Avenue. Pursuant to Section 7.4.3.c of the Zoning 

Ordinance, adopted in December 2019 for the City of Somerville (the “City”), the 

Project is and will remain governed by the provisions of the previous Somerville 

Zoning Ordinance as in effect on August 1, 2019 (the “SZO”). 

 

Pursuant to Condition 11 of the approved PUD-PMP (PB-2018-7), an approved 

Subdivision Plan of Land (Plan 198 of 2019) was recorded with the Middlesex South 

Registry of Deeds, on March 14, 2019 which effectively adjusted the total XMBLY 

PUD-PMP site area to 9.43 acres, created parcels for the Alta XMBLY (formerly 

referred to as Block 23) development (PB2018-12), and designated parcels for the 

Road K and Road L (eastern portion) Rights-Of-Way. 

 

The Project will be constructed on a portion of a parcel of land west of Road K 

consisting of approximately 118,433 square feet (SF) of land in the Assembly Square 

Mixed-Use District of Somerville, Massachusetts fronting on Middlesex Avenue and 

Foley Street to the northwest, “Road K” to the east, and the “Road L” extension to the 

south (the “Site”).  The Project is a part of the continued development of multiple 

phases of the XMBLY PUD-PMP site, where the center line of “Road L” extension acts 

as the boundary between the Project and the remaining phases of XMBLY, including 

Alta XMBLY, which is already under construction.  Refer to Exhibit A for a key site plan 

showing the proposed Block 21 located within the XMBLY PUD-PMP site. 
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Exhibit A – XMBLY PUD-PMP Site Key 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Project consists of the construction of two buildings of varying heights (the lower 

Block 21B will not exceed 100-feet and the taller Block 21A at will not exceed 240-

feet) and will collectively accommodate 391,200 SF of office and/or laboratory/ R+D 

development.  The ground level of Block 21A will be comprised of the building lobby, 

which is oriented towards “Road K” and intended to activate this important 

streetscape, and other dynamic uses including a 3,300 SF retail space facing “Road L” 

and a zone for active uses along Foley Street and “Road K”.  This zone has the 

potential to support a variety of active uses, including a co-working environment, 

maker space, commercial amenity space, arts and creative enterprises, bicycle 

facilities, gathering areas and other uses intended to encourage a vibrant condition at 

the streetscape. 

 

The ground level will also support the building’s service areas, including loading and 

utility space.  The ground level of Block 21B will be comprised of 2,000 SF retail space 

facing Foley Street, the entry to the parking garage, and area that supports the 

building’s service areas, including loading, utility space and parking entries, as well as 

a potential Fire Station for the City, which is proposed for the corner of Foley Street 

and Middlesex Avenue.  Special consideration was given to the ground level program 

to ensure that there were opportunities for activation along Foley Street, “Road K” 

and the open space facing Block 24, while the service functions were organized along 

Middlesex Avenue.  Above the ground level of Block 21B, the remainder of the floor 

levels support parking for Block 21A as well as for the future Blocks 24 and 26.   Block 
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21B is intended to accommodate 1,283 vehicles. The design of Blocks 21A and 21B is 

intended to comply with the requirements as defined for the ”Block Building” 

typology per the Somerville Zoning Ordinance and further described in the design 

guidelines for the district.  The retail/restaurant parking will be accommodated in the 

proposed on-street spaces within “Road K” and within the Block 21B structured 

parking garage. 

 

The Applicant is now submitting an appropriate City application for a SPSR-A. This 

application is focused on the building component, streetscape, and landscape 

elements of the Project. 

 

Article 16: Planned Unit Development (PUD), Section 16.8.3 of the SZO provides that 

applications for Final Level Approval of a phase of a PUD-PMP be submitted as an 

application for SPSR-A. The provisions for the application include requirements from 

Section 5.2.3 of Article 5: Special Permits, Special Permits with Site Plan Review, Site 

Plan Approval and Variances and Sections 6.47 and 6.48 of Article 6: Establishment of 

Zoning Districts, per Master Plan PUD guidelines.  

 

The Project continues the following planning concepts central to the proposed design 

of XMBLY: 

➢ Connectivity | XMBLY is organized into four urban blocks which are consistent 

with the scale of the adjacent development at Assembly Row. The street layout 

is organized to accommodate future connections to the adjacent retail parcels 

and extend the urban fabric that has been established at Assembly Row. The 

hierarchy of the proposed streets are intended to re-establish the urban grid 

while emphasizing walkability and connections to transit. 

➢ Open Space | A publicly accessible green space will be located adjacent to the 

Project and is intended to foster opportunities for active gathering and 

community events. This open space will serve as a signature component to the 

XMBLY development and will promote connectivity to the active uses at the 

ground levels of the proposed building. The approximately 58,000 SF of civic 

green space area will serve as a public amenity and can be programmed to 

support a variety of uses and events in the district. Overall, XMBLY proposes a 

total of approximately 167,182 SF of open space and 141,041 SF of publicly 

accessible useable open space. 

➢ Mixed-Use Program | XMBLY offers a mix of uses to foster a vibrant live-work-

play environment. A major portion of the XMBLY’s program is intended to 

support multi-family residential (already under construction), commercial office, 

life sciences and R+D uses. At the ground level, retail and active uses are 

planned to encourage a vibrant pedestrian environment for the street network. 

XMBLY PUD-PMP site is in a transitional area between Interstate 93 (I-93) and the 

edge of the Assembly Row development to the east. The Project’s density, scale, 

massing, and layout extend the fabric of the district to the west and re-establish the 

urban grid in this neighborhood. The proposed mix of uses, open space, and public 

realm improvements are organized to promote a distinct “sense of place”, which is 
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unique to this development and complementary to the density and character of the 

adjacent Assembly Row. 

 

The Project continues the XMBLY development by initiating revenue-generating and 

activity-generating uses within the district by creating lab/research and development 

(“R&D”) and retail/ restaurant space. The Project continues the synergy of mixed-use 

development from the Assembly Square development that will further utilize the 

MBTA Orange Line Station with development of a vacant parcel in the Assembly Row 

Mixed Use District (“ASMD”). As illustrated in the Amended PUD-PMP and this 

application, the urban design and layout of Block 21 will help to create a lively new 

streetscape and attract visitors to the XMBLY PUD-PMP Site to live, shop, and 

recreate. The ample space dedicated for pedestrians around the building, the 

pedestrian-scale building design and building elevation treatment further enhance 

the pedestrian-oriented vision previously anticipated for the district.  The Project is 

another important step to achieving the long-term goals and visions of the City, the 

state, and the community for this area. 
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I – Special Permit Application 

  









APPLICATION 
For Planning Board and Zoning Board of Appeals Approval 

 
CITY OF SOMERVILLE 

Joseph A. Curtatone, Mayor 
Office of Strategic Planning and Community Development (OSPCD) 

City Hall . 93 Highland Avenue . Somerville, MA 02143 
617.625.6600 ext. 2500 

 

Office of Strategic Planning and Community Development 
City Hall 3rd Floor . 93 Highland Ave . Somerville, MA 02143 

617.625.6600 ext. 2500 
M-W 8:30am-4:30pm, Th 8:30am-7:30pm, F 8:30am-12:30pm 

Revision Date: 12.17.15    
1 

Office Use: Case # 
      

PB Date 
      

ZBA Date 
      

Filing Fee 
      

Ad Fee 
      

 
Please review the application information sheet.  Complete applications must be submitted to the City Clerk’s Office.  Failure to 
submit all required information is grounds for denial of the request.  If this form does not provide adequate space for your response, 
please attach additional sheets of paper. 
 
 
1.  Property Information 
Street Address(es) 
      

Zoning District(s) 
      

Overlay District(s), if any 
      

Ward 
      

Assessor’s:  
Map 
      

Block 
      

Lot 
      

 

If there are multiple MBLs, enter the remainder in Section 7.    

Please indicate the name of the individual, individuals, corporation or trust that owns the property: 
Property Owner’s Name 
      

Complete Mailing Address 
      

Phone Number(s) 
      

Email 
      

Please indicate the name of the individual, individuals, corporation or trust that is applying  
(please note that the applicant should be the intended user or developer): 
Applicant’s Name 
      

Complete Mailing Address 
      

Phone Number(s) 
      

Email 
      

Please indicate the contact information for any agent, engineer or architect that will represent this application  
who may represent the owner and/or applicant in this application review process: 
Agent’s Name (if applicable) 
Attorney or Other Agent 
      

Complete Mailing Address 
      

Phone Number(s) 
      

Email 
      

Architect’s Name (if applicable) 
      

Complete Mailing Address 
      

Phone Number(s) 
      

Email 
      

Engineer’s Name (if applicable) 
      

Complete Mailing Address 
      

Phone Number(s) 
      

Email 
      

 
2. Submission Type 
Check all that apply. 
                          Variance 
                          Special Permit (SP) 
                          Special Permit with Design Review (SPD) 
                          Special Permit with Site Plan Review (SPSR) 
                          Planned Unit Development (PUD) –  

Preliminary Master Plan Submission (PMP) / Special Permit with Site Plan Review (SPSR) 
                          Subdivision or other Site Plan Approval 
                          Comprehensive Permit under MGL Chapter 40B – Inclusionary Housing Development  

(follow SPSR submission and contact the Housing Director at 617.625.6600 ext. 2560) 
                          Revision to Special Permit (only if certificate of occupancy or final sign-off is not yet received) 
                          Administrative Appeal 
                          Extension of Approval 
 

City Clerk Stamp 

Electronic version available: 
http://www.somervillema.gov 
Forms Library 

Vanasse Hangen
Brustlin, Inc.

101 Walnut Street
Watertown, MA 02471 (617) 924-1770 dhorsman@vhb.com

5 Middlesex Avenue WARD 1

88 A 1

sal.zinno@biomedrealty.com(617) 225-2440

Perkins & Will gautam.sundaram@perkinswill.com

Casner & Edwards, LLP peterson@casneredwards.com(857) 241-1346303 Congress Street
Boston, MA 02210

PUD-A and Medical Marijuana 
Overlay District

X

ASMD

BRE-BMR Middlesex LLC

225 Franklin Street
Boston, MA 02110 (617) 478-0300

101 Main Street, 16th Floor
Cambridge, MA, 02142

sal.zinno@biomedrealty.com(617) 225-2440BRE-BMR Middlesex LLC

101 Main Street, 16th Floor
Cambridge, MA, 02142
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4.  Applicable Section(s) of Zoning Ordinance and Prior Zoning Approvals 
You may refer to the Inspectional Services Denial Letter for the section of the Zoning Ordinance cited. 
      

5. Met with Planning Department Staff to review application requirements.  
Yes        No         If yes, date       

6. Met with Engineering Department Staff to review application requirements. 
Yes        No         If yes, date       

7.  Existing Conditions Description 
Briefly describe existing structure(s) and/or use(s).  Include number of employees, occupants and hours of operation, if applicable. 
      

8.  Proposal Description 
A.  Briefly describe any changes in the structure(s) and/or use(s).  Include whom the project is intended to serve, expected number 
of employees, and/or occupants and hours of operation, if applicable.  In the CCD or TOD districts also include the square footage 
that will be allocated to each use cluster and associated parking. 
      

B. Explain any green building practices that you are using.  Please consult the Environmental Protection Agency’s Residential 
Green Building Guide for ideas (www.epa.gov/ne/greenbuildings). 
      

C.  Is the proposal for a multi-family residence of three or more units, or for a place of public accommodation?     Yes        No   
If yes, submit an Accessibility Narrative listed under Checklist of Required Information. 
D.  Are you demolishing a commercial structure or moving soil?                      Yes               No    
E. Identify and list any 21E reports and other environmental assessments, analysis, clean-up studies, enforcement actions and any 
other environmental documentation that is available for the property, including documentation on underground storage tanks.  
Attach copies of all identified documents.   
Failure to identify and attach these documents, if applicable, will result in an application being deemed incomplete. 
      

If you discover an underground storage tank you must call the Somerville Fire Department immediately. 
 

Prior zoning approvals include PUD-PMP on June 7, 2018 (PB2018-7), Alta XMBLY SPSR-A (PB2018-12) on November 8, 2018, and Amended
PUD-PMP on July 16, 2020 (PB2018-7), corrected on July 29, 2020.

The Proponent and Project design team are committed to an integrated, sustainable design approach.  The Project incorporates low
impact development and green building designs.

X

Please refer to Chapter 2, Section III 21E/MCP Reports for the Environmental Report Inventory of the XMBLY development for a Summary of
Environmental Response Actions.

X

X

X Met with Engineering Department on December 17, 2020.

The Project is located in Lot 88-A-1.  The Project Site is an approximately 2.7-acre area of land located in the Assembly Square Mixed-Use District on
the north half of an approximately 6.5-acre lot bounded by Middlesex Avenue to the west, Foley Street to the north, Road K to the east, and Revolution
Drive to the south. The majority of the existing 6.5-acre lot, including all of the 2.7-acre Project Site, is covered in surface parking, with an existing office
building, 5 Middlesex Avenue, on the southern half of the 6.5 acre site.  Approximately twelve to fourteen entities currently occupy the existing building
to the south of the proposed Project and is open from 8:30 AM - 8:00 PM Monday-Sunday.

Met with Planning Staff routinely throughout Amended PUD-PMP planning process, starting on October 8, 2020.

The Applicant proposes to redevelop approximately 2.7 acres of land in the Assembly Square area as part of the transit oriented, mixed-use master plan
development site of 9.43 acres known as XMBLY.  The proposed project consists of two buildings (Blocks 21A and 21B) on one block (Block 21).  Block 21A will
provide 124 bicycle parking spaces, ground floor retail and office/lab space in the floors above; the number of employees will be determined once tenants are found.
 Block 21B will provide 1,283 structured garage spaces, ground floor retail, and a potential Somerville Fire Station.  The first floor retail use tenants are unknown at
this time.  Road L will be extended to connect Road K to Middlesex Avenue.  The existing office building on the larger XMBLY PUD Site will be maintained at this
time and is not part of this application.
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9.  Zoning Data 
Refer to the SZO § 2.2 Definitions and SZO § 8 Dimensional Requirements for more information. 

Data Existing Proposed 
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 Fill in both columns: numbers must match those on 
plans and other attached documentation. Office Use 

A.  Use 
 

            

                  

B.  # of Dwelling Units* 
       units        units 

                  

C.  Lot Area 
       square feet       square feet 

                  

D.  Lot Area ÷ # of Dwelling  
      Units       sf per du       sf per du 

                  

E.  Gross Floor Area of       
      Footprints of All Buildings       square feet       square feet 

                  

F.  Ground Coverage  
      (E. ÷ C.)       %       % 

                  

G.  Landscaped Area  
      (landscaped area ÷ C.)       %       % 

                  

H.  Pervious Area 
      (pervious area ÷ C.)       %       % 

    

I.  Net Floor Area** / *** 
 (sum of all usable square feet)       square feet       square feet 

                  

J.  Floor Area Ratio (FAR) 
     (I. ÷ C.)             

                  

K.  Building Height 
       feet        feet 

                  

L.  Front Yard Setback 
       feet        feet 

                  

M.  Rear Yard Setback 
       feet        feet 

                  

N.  Side Yard Setback 
    (left when you face property)       feet        feet 

                  

O.  Side Yard Setback 
  (right when you face property)       feet        feet 

                  

P.  Street Frontage 
       feet        feet 

                  

Q.  # of Parking Spaces 
             

                  

R.  # of Bicycle Parking  
      Spaces             

                  

S.  # of Loading Spaces                 
* 8 or more dwelling units - determine if Inclusionary Housing, Article 13, applies 
** In CCD and TOD use GROSS floor area 
*** 30,000+ square feet - determine if Linkage, Article 15, applies 
 

Surface Parking Lot 1

N/A

N/A

100 (Block 21B)
240 (Block 21A)

124

15.0

1.4

3

Retail and Office/Lab and
Structured Parking Garage

N/A

N/A

89,850±

75.6

396,5002

3.3

24.4

0.6+

1,283 (Structured)

18.1

8.8

132

   118,433 SF± 
(2.72± acres)

* Refer to Exhibit 1 for prior zoning approvals and for a summary of key project
information over the course of the Applicant’s PUD-PMP entitlement initiatives.

   118,433 SF± 
(2.72± acres)

N/A

N/A

303±

0

0

0

0.65

0.65

vacant

1. The Existing Surface Parking Lot Area represents 2.72 acres of the 6.45 acres of the remaining PUD-PMP
developable area not currently part of a prior SPSR-A approval.

2. Potential Somerville Fire Station square feet area is not included in the Proposed Net Floor Area (NFA) total.

N/A

N/A

N/A

N/A

N/A

N/A
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10.  Checklist of Required Information 
This checklist will help you determine what you need to submit with this application form.  Find the column for your submission type.  
The rows contain the number of copies of each item that you must submit and “Y” indicates include one copy.  For each item check 
the column ‘included’ if you are submitting it or the ‘Waiver Requested’ column for items that are not applicable to your proposal.  
Planning Staff may contact you to submit items for which you are requesting a waiver.  If your application includes more than one 
type, submit the greatest number of copies listed.  Please submit plans and other documentation electronically on a CD, flash 
drive or via email in addition to hard copies noted below. 
Checklist key: 
#   = # of copies                               
Y   = include 1 copy 
I/A = if applicable include 1 copy     
N/A = not applicable 
SPSR-A = SPSR in Assembly Sq. Mixed-Use District 
TOD = Transit Oriented District 
CCD = Corridor Commercial District 
†† = within 500 feet of property Va
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Application Form & Supplemental Questions 3 3 3 3 3 3   
Denial Letter from Inspectional Services Division – if you received one I/A  I/A  I/A  N/A N/A N/A   
Recorded Deed(s) to all properties involved in the project 1 1 1 N/A 1 N/A   
Fees for Filing, Advertising & Abutter List. See fee schedule on 
application information sheet.  Submit 3 separate checks or money orders 
payable to the City of Somerville or cash. 

Y Y Y Y Y Y   

Abutter List from neighboring municipality if your property is less 
than 300’ from the Somerville boundary.  Obtain list from neighboring 
municipality of the property owners’ names and addresses that are within 
300’ of your property. 

I/A I/A I/A I/A I/A I/A   

Site Plans  
Ø See appropriate Site Plan Review Checklists: 
(located in forms library under Planning and Zoning and Engineering): 

• alterations with no change in footprint & no site work 
• alterations with no change in footprint & site work 
• residential additions or structures  with <250 sf footprint 
• residential additions or structures with >250 sf footprint and 
        all commercial additions or structures 

Ø If substantially altering a nonconforming structure, indicate the location 
of where the existing nonconformity will be maintained. 

 
 

3 

 
 

3 

 
 

3 

 
 

3 

 
 

3 

 
 

3 

  
 

Elevations front, side and rear of building(s) and signage with vertical 
height - measure from either lowest point between building and lot line, or 
15’ from building, to the highest point of roof beam, deck line of a mansard 
roof or average height between the plate and ridge of a gable, hip or 
gambrel roof – and description of proposed materials and colors.  Include 
proposed mechanical and electrical system components, exhaust / 
ventilation systems, transformers, and satellite dishes and method of 
screening 

 
 

3 
 
 

3 
 
 

3 
 
 

N/A 

 
 

N/A 

 
 

3 

 
 

 

 
 

 

Conceptual Floor Plans  with square footage and # of units Y Y Y N/A N/A Y   

Neighborhood Context Map showing the neighborhood in which the tract 
lies and any impacts upon the area (scale no less than 1”=100’) N/A 

Wire-
less 
only 
†† 

SPS
R-A 
only 

Y Y N/A   

Photographs showing the development site and surrounding parcels  Y Y Y Y Y Y   
Traffic/Parking Analysis 3 3 3 3 3 N/A   

Traffic Study (if less than 25,000 square feet) estimate peak hour 
traffic volumes generated by proposed use, relation to existing 
volumes and projected future conditions  

N/A I/A 
I/A,  
Y in 
TOD 

I/A I/A N/A   

Traffic Impact Analysis (if 25,000 square feet or more) prepared by 
a professional traffic engineer who is registered with the 
Commonwealth of Massachusetts as a professional engineer in 
either traffic or transportation engineering, or any individual who has 
been certified by the Transportation Professional Certification Board, 
Inc. as a Professional Traffic Operations Engineer (PTOE).  No other 
professional registration or qualification shall substitute for this 
requirement 

N/A I/A 
I/A,  
Y in 
TOD 

I/A I/A N/A   

Transportation Demand Management Plan N/A N/A 

SPS
R-A 
& 

TOD 
only 

I/A I/A N/A   

Parking Optimization Plan N/A N/A TOD 
only I/A I/A N/A   

3 hard copies at initial filing, 8-10 copies at final filing 

3 hard copies at initial filing, 8-10 copies at final filing 

X

X

X

X

N/A

X

X

X

X

X

N/A

X

X
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(Checklist of Required Information Continued) 
 
Checklist key: 
#   = # of copies                               
Y   = include 1 copy 
I/A = if applicable include 1 copy     
N/A = not applicable 
SPSR-A = SPSR in Assembly Sq. Mixed-Use District 
TOD = Transit Oriented District 
CCD = Corridor Commercial District 
†† = within 500 feet of property Va
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Building Shadow Analysis  
I/A, 
Y in 

CCD/
TOD 

I/A, 
Y in 

CCD/
TOD 

Y Y I/A N/A   

Accessibility Narrative	For multi-family residences of three or more 
units, and for places of public accommodation: describe the major 
accessibility requirements, if any, for the proposed project under federal or 
state law(s), as well as the applicant’s strategies for meeting those 
requirements. If your project is exempt from any accessibility requirements 
due to scoping parameters in the applicable standard(s), be sure to 
explain how and why.  Please consult the Americans with Disabilities Act 
(ADA), the Fair Housing Act (FHA), the regulations of the Massachusetts 
Architectural Access Board (MAAB), and other accessibility standards as 
necessary. This narrative may take the form of a brief memo, prepared by 
a licensed architect or code consultant. 

I/A I/A I/A I/A I/A I/A   

Housing Projects including 4 or more Units Explain measures taken to 
provide for, protect, or increase the affordability of housing units within the 
proposed structure; the degree of such affordability to households of low 
or moderate income, as defined by HUD; and the duration of legal 
assurances of such affordability. 

I/A I/A I/A I/A I/A I/A   

LEED Worksheet (if greater than 10,000 square feet) N/A N/A 

SPS
R-A 
& 

TOD 
only 

N/A N/A N/A   

Conceptual 3-D Model of the Master Plan at 20 scale or alternate scale 
acceptable to the SPGA.  In CCD and TOD include abutting properties. I/A I/A 

SPS
R-A, 
CCD 

& 
TOD 
only 

I/A I/A I/A   

Rendering or Computer-Simulated Photograph (from at least 2 
prominent locations along the surrounding rights-of-way) N/A 

Wire-
less 
only 

N/A N/A N/A N/A   

 
 
 
11-17.  Supplemental Questions 
Answer the supplemental questions for the permit you are seeking. 
 
 
 
 
 

X

X

N/A

X

N/A

X
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12.  SP, SPD, & SPSR Supporting Statements 
Address each of the following items.  Attach to application form. 
A.  Explain if and how the proposal is compatible with the characteristics of the built and unbuilt surrounding area and land uses. 
      

B.  Explain any impacts that the proposed use, structure, or activity will have on the surrounding area from noise, light, glare, dust, 
smoke, or vibration. 
      

C.  Explain any impacts that the proposed use, structure, or activity will have on the surrounding area from emission or noxious or 
hazardous materials. 
      

D.  Explain any impacts that the proposed use, structure, or activity will have on the surrounding area from pollution of waterways or 
ground water. 
      

E.  Explain the impact on the public systems: sanitary sewer system, storm drainage system, public water supply, and recreational 
system.  Document the status of Department of Environmental Management and/or other sewage permits. 
      

F.  Give a general summary of existing and proposed easements or other burdens now existing or to be placed on the property. 
      

G.  See SZO § 5.1.5 Design Guidelines for Business Zones and/or Design Guidelines for Residence Zones.  Explain any 
discrepancies between your proposal and the Design Guidelines.  (SP applicants are exempt.)   
      

 Electronic version available: 
http://www.somervillema.gov 
Forms Library 

 

As part of a mixed-use development that includes retail opportunities and entertainment to attract visitors and
create a lively pedestrian friendly destination, the Project is compatible with the proposed plans for the Assembly
Square District and the approved Amended PUD-PMP.

The Project may create limited impacts during the period of construction. Any such impacts will be minimized to the
maximum extent practicable. Following construction, the Project will not create adverse impacts and will be
consistent with the urban uses in the vicinity of the Project Site. Interstate 93 (I-93) acts as an existing barrier to the
neighborhood westerly of the Project Site.

The Project does not anticipate any impacts from emissions or noxious/hazardous materials. The Project will support
trip reduction measures via support of alternative modes of transportation, adhere to existing transportation
demand management (TDM) program, and dust and emission control during construction phases.

The Project will not create adverse impacts and will incorporate all required pollution prevention measures (physical
and operational) for discharges to waterways. See attached Chapter 5, Utility Design and Management.

The Project will not create adverse impacts to the public systems. The Project will create additional circulation
through the Assembly Square mixed-use district by proposing new utilities within the Road L extension and Block 21
alley.  The site is well serviced by built utilities and recent utility upgrades in the surrounding area.  Proposed
improvements to the public systems are discussed in Chapter 5, Utility Design and Management.

The locations of all existing easements are shown on Plan Sv-1 Existing Conditions Plan, Plan C3.00 Layout and
Materials Plan, Plan C4.00 Grading, Drainage, and Erosion Control Plan, and Plan C5.00 Utility Plan. Required utility
easements will be coordinated with the corresponding utility when final roadway are confirmed if applicable, and as
such, are not shown on the plans at this time.  These plans can be found in Appendix A of the SPSR-A application
package.  Required access and other easements will be granted under a recorded declaration of covenants and
restrictions.

The Project has been designed to be consistent with the Section 16.7 of the SZO - PUD Design Guidelines.
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H.  Explain any impacts that the proposed use, structure, or activity will have on the surrounding area from the transmission of 
signals that interfere with radio or television transmission. 
      

I.  Explain any changes to the vehicular and pedestrian circulation patterns. 
      

The remaining items under question 10 only relate to SP, SPD, or SPSR for new construction and/or demolition. 
J.  Explain any measures taken to preserve and protect natural resources (such as wetlands, steep slopes, floodplains, hilltops, 
vegetation, sun and wind exposure).  If there is any wetland, pond or surface water body on the subject property, as defined under 
Wetlands Protection Act, MGL Chapter 131, Sec. 40, explain the project’s wetland permitting status and plans for protection of 
these features. 
      

K.  Explain the demolition and construction procedures including movement of soil, impact mitigation measures, and an estimate of 
the time period required for completion of the development.  Please consult the Mass Department of Environmental Protection’s 
regulations (www.mass.gov/dep/). 
      

L.  Explain proposed method for solid waste disposal (how waste will be collected and stored, who will be responsible for pick-up 
and maintenance, recycling efforts, etc.) and for screening of disposal facilities. 
      

M.  Identify any historic sites or structures on the project site, or on neighboring properties, and explain any measures to protect 
historic features.  Note that structures over 50 years old may require Historic Preservation Commission review before demolition or 
substantial alteration occurs. 
      

 

The Project will not create adverse impacts on radio or television transmissions.

The Project includes realignment and construction of vehicular and pedestrian patterns. All vehicular and
pedestrian circulation patterns have been improved and/or coordinated within the Project and have been reviewed
by the applicable local and state agencies. Traffic patterns will remain consistent with the approved Amended PUD
Preliminary Master Plan (PUD-PMP).  See attached Chapter 4, Transportation.

None. No natural resources such as wetlands or other water features exist on the Project Site.

The Project completion date is estimated to be late 2023. The movement of soil will be minimized to the maximum
extent practicable and will meet all applicable state and local standards. Any suitable soils will be reused on-site to
the maximum extent practicable. Any unsuitable soils will be exported to an appropriate off-site disposal facility.  The
Project proposes to remove approximately 145,000 square feet of vehicular pavement, reducing the potential oil and
petroleum runoff.

Solid waste disposal will be handled by private contractors.  The disposal facilities (dumpsters and compactors) will be
internal to the building and not visible from the public right-of-way.  Central trash and recycling rooms are located on
the ground floor of the along the Block 21 alley.  Retail tenants will have access to the trash and recycling room.

A review of the Massachusetts Historical Commission's (MHC) Inventory of the Historic and Archaeological Assets of
the Commonwealth, available through the Massachusetts Cultural Resources Information System (MACRIS), indicated
that the property was recorded as part of the Assembly Square Area (SMV.I); in 2002 the MHC opined that the area
did not retain enough integrity to be eligible for the National Register, and the area has recently been redeveloped.
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Block 21 - XMBLY       SPSR-A 

Requested Waivers 
 

 

 

Requested Waivers 
 

The following are the items that zoning relief is sought for: 

1. Section 6.4.6.A Dimensional Requirements – ASMD Table of Dimensional 

Requirements. 

 

A waiver modification is requested for exceeding the maximum height limit for 

the proposed Project.  The Project Site is located within a PUD-A district and per 

Section 6.4.6 – Assembly Square Mixed Use District (“ASMD”) Table of 

Dimensional Requirements and the Project Site is located more than 350 feet 

from the Mystic River Bank and more than 1,000 feet from an MBTA Orange Line 

entrance, therefore the maximum building height requirement “for all other 

locations” is 125 feet.  Buildings within 1,000 feet of the MBTA Orange Line 

entrance are allowed to have a maximum building height of 250 feet, while 

buildings beyond 350 feet of the Mystic River Bank and beyond 1,000 feet of the 

MBTA Orange Line are allowed to have a maximum building height of 125 feet.   

Consistent with the XMBLY Amended PUD-PMP approval, which contemplated a 

height of 240-feet for the Block 21A building, relief is sought for the Block 21A 

building to have a height of up to 240 feet. 

2. Section 6.4.8.B Model.  A conceptual three-dimensional scale model of the 

Master Plan at 20 scale or alternative scale acceptable to the SPGA or its 

designee.  If the proposed development in its entirety consists of no more 

than one building, the SPGA or its designee has the option of waiving this 

requirement. 

 

A waiver is requested for relief for the Project for the conceptual 3-D scale 

model.  The proposed buildings at Block 21 are consistent with the previously 

approved Amended PUD-PMP. 
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8744 SW 133RD STREET · MIAMI, FLORIDA 33176 · TEL.: (305) 447-9777 · FAX: (305) 567-2853 

MEMORANDUM 
 
Date: February 15, 2018 
Subject: Summary of Environmental Due Diligence & Site Investigation Results 
Site: 9.11-Acre Property known as 5 Middlesex Avenue, Somerville, Massachusetts 02145  
 
 
Environmental Assessments for the Property 
The following summary of environmental assessments and findings were identified for the property: 
 
March 16, 2017 – Phase I Environmental Site Assessment and Phase II Environmental Site Assessment  

This ASTM 1527-13 compliant Phase I ESA was performed by CRB for Cresset Group, Boston, MA. 
Environmental concerns identified through the Phase I were further investigated through a Phase II 
subsurface site assessment.  The assessment identified the conditions and findings listed below. 

Summary of Regulatory Records / Database Review 

 The Site was not listed in regulatory files and no enforcement actions or agency investigations were 
identified. 

 Nearby regulated sites were evaluated and no impacts or likely impacts to the Site were identified.  
Nearby sites listed in regulatory databases where subsurface contamination was identified included 50 
Middlesex Avenue, 43 Foley Street, and 75 Mystic Avenue. 

Recognized Environmental Conditions (RECs) 

 Historic Underground Storage Tanks – Numerous unregistered fuel oil USTs were identified through 
historic fire insurance maps.  No closure records were available.  Previous site investigation reports by 
others included geophysical survey, and subsurface sampling for soil and groundwater did not identify 
any tanks or contamination.  The former USTs were further assessed by CRB through a Phase II ESA 
and no soil or groundwater contamination was identified.  No further investigation was warranted. 

 Historic Industrial and Commercial Use of the Site – The property was originally developed in the early 
part of the 20th century as a food/grocery warehouse. The potential for undocumented releases of oil 
and hazardous materials was considered to be a REC.  This REC was further investigated through a 
Phase II ESA and no subsurface impacts were identified that required additional assessment. 

Other Conditions 

 Background Urban Soil – Microscopic analysis performed by others documented urban fill with coal 
and wood in soil typical for metropolitan Boston.  Excavated areas of urban fill require segregation for 
characterization and disposal. 

 Non-ASTM environmental conditions – Asbestos containing building materials and storage of 
maintenance chemicals and lubricants were identified in the Phase I. 

Summary of Phase II ESA Findings 

 CRB performed a Phase II subsurface investigation During February 2017 consisting of six (6) direct-
push soil borings advanced to a depth of twelve (12) feet, three (3) monitoring wells for groundwater 
analysis, and six (6) high resolution soil gas samples.  None of the sampling results were identified as 
indicative on on-site contamination above regulated standards or an on-site source release.  The Phase 



II results corroborated the findings of previous investigations by others that did not identify any 
subsurface impacts. 

 Soils – The Phase II results did not detect any pesticides, herbicides or PCBs.  No volatile organic 
compounds (VOCs) were detected except for toluene and xylenes at low concentrations below RCS. 
Evenly distributed low concentrations of typical background semi-volatile organic compounds and 
metals were measured and were attributed to urban fill conditions.  No soil standards were exceeded 
that would require special handling for disposal. 

 Groundwater - Concentrations of metals were detected and all three water samples, including lead 
above RCGW-2 standards that was attributed to soil particulate loading.  The only VOC detected was 
a low concentration of acetone, which was attributed to laboratory cross contamination. No pesticides 
or herbicides were detected.  Low concentrations of semi-volatile compounds and petroleum 
hydrocarbons were detected that were attributed to typical urban background conditions.  Arochlor 
1260 was detected at a low concentration equivalent to the RCGW-2 standard in one water sample, but 
was not attributed to any source.  

 Soil Gas – Passive soil gas samples were collected to identify VOCs over a larger area.  Only 
tetrachloroethene (PCE) was identified in three (3) soil gas samples generally in the southeast area of 
the Site.  The soil gas concentrations were not comparable to regulated concentrations.  When evaluated 
in conjunction with soil and groundwater results, the low mass soil gas detections were not indicative 
of on-site soil or groundwater contamination. 

 
Previous Environmental Reports by Others 
 
 2008 - EBI Consulting.  Phase I Environmental Site Assessment.  The 2008 Phase I ESA identified one 

REC due to multiple fuel oil underground storage tanks (USTs) present at the Site on historical Sanborn 
Fire Insurance maps.   The tanks were not listed as registered tanks and no closure records were 
identified. Additional assessment of former USTs was recommended through subsurface sampling and 
a geophysical survey.   

 2009 - Cushing, Jammallo & Wheeler, Inc.  Geophysical Survey and Subsurface Investigation.  The 
objective of the 2009 geophysical survey and subsurface investigation was to determine if there were 
any components of the former USTs remaining in place and whether there was any soil and groundwater 
contamination present in these areas.  The conclusions of the investigation were that no USTs or 
components of the former UST system were identified and that no soil or groundwater contamination 
was present.   
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March 18, 2021 
 
 
Sarah Lewis 
Director of Planning 
City of Somerville 
93 Highland Street 
Somerville, MA  
 
Re: Block 21 - XMBLY SPSR 

 

Dear Sarah, 

Pursuant to the requirements of the City of Somerville application for Planning Board Approvals, 
VHB is providing the following Accessibility Narrative. 

Block 21 at XMBLY (the “Project”) will be designed in compliance with the following applicable 
accessibility codes and guidelines: 

› 2010 ADA Standards for Accessible Design  

› 521 CMR: Architectural Access Board 

521 CMR (MAAB) is applicable to all areas accessed by the general public. The Project will provide 
accessible routes connecting accessible spaces and elements of the Planned Unit Development. 
Accessible routes will coincide with routes for the general public. 

2010 ADA Standards are applicable to new fixed or built-in elements of site improvements and 
pedestrian routes or vehicular ways located in the XMBLY Planned Unit Development. The project 
will provide accessible routes within the Planned Unit Development from accessible parking 
spaces and accessible passenger loading zones, public streets and sidewalks, and public 
transportation stops to the accessible building or facility entrances they serve, and provide 
accessible routes connecting accessible buildings, accessible facilities, accessible elements, and 
accessible spaces within the Planned Unit Development. 

Very truly yours, 

 

Dale Horsman, P.E. 
 





 

 

225 Franklin Street 
Boston, Massachusetts 02110 
 
www.perkinswill.com 

Sarah Lewis 
Director of Planning 

City of Somerville  
93 Highland Street 
Somerville, MA 02143 

 

Re: Block 21 - XMBLY SPSR 

 

Dear Sarah, 

Pursuant to the requirements of the City of Somerville application for Planning Board 

Approvals, Perkins&Will is providing the following Accessibility Narrative. 

Block 21 at XMBLY (the “Project”) will be designed in compliance with the following applicable 

accessibility codes and guidelines: 

• 521 CMR: Architectural Access Board 

• 2010 ADA Standards for Accessible Design 

521 CMR (MAAB) is applicable to all areas accessed by the general public. The project will 

provide accessible routes connecting accessible spaces and elements of the Project, which are 

intended to coincide with typical routes for the general public. 

2010 ADA Standards are applicable for the proposed site improvements (including pedestrian 

routes, vehicular ways, and fixed or built-in site elements. The Project will provide accessible 

routes from accessible parking spaces and accessible passenger loading zones, public streets 

and sidewalks, and public transportation stops to the accessible building entrances that they 

serve. The Project will also provide accessible routes connecting all accessible buildings, 

facilities, elements and spaces within the Project. 

I am happy to answer any questions that you may have. 

 

Sincerely, 

 

Gautam Sundaram 
Principal 

Perkins&Will 

 

 

Date: 3.15.2021 
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Block 21 - XMBLY        SPSR-A 

 

 

This page is left intentionally blank.  A check for the Abutters List is included with this application. 
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VII – Exhibit 1 – Prior Zoning Approvals 

  





Block 21 - XMBLY       SPSR-A 

Application Forms 
 

 

EXHIBIT 1: PRIOR ZONING APPROVALS 
 

Section 7.4.3.c (Applicability) of the Assembly Square Mixed-Use District (ASMD) Zoning provision within 

the recently overhauled Somerville Zoning Ordinance effective December 12, 2019 (the “New Zoning 

Ordinance”) states that “Real property subject to a previously approved Planned Unit Development (PUD) 

Preliminary Master Plan may be developed in accordance with the provisions of the Somerville Zoning 

Ordinance effective as of August 1, 2019.”  

The property containing approximately 9.43 acres bounded by Foley Street, Middlesex Avenue, Revolution 

Drive and Grand Union Boulevard and having an address of 5 Middlesex Avenue (also commonly known 

as XMBLY; hereafter the “XMBLY PUD-PMP Site”) is located in the ASMD and is subject to the previously 

approved PUD PMP (PB2018-7) approved by the Somerville Planning Board on June 7, 2018, which XMBLY 

PUD PMP was fully vested pursuant to Section 16.10.3 of the Somerville Zoning Ordinance then as 

confirmed by the issuance of the Special Permit with Site Plan Review-A (SPSR-A) final level approval for 

290 Revolution Drive a/k/a Block 23 (PB 2018-12) granted by the Somerville Planning Board on November 

8, 2018 and confirmed by the Amended PUD PMP for XMBLY (PB2018-7) granted by the Somerville 

Planning Board on July 16, 2020.  Accordingly, pursuant to Section 7.4.3.c of the New Zoning Ordinance, 

the XMBLY PUD-PMP Site is and will remain governed by the provisions of the Somerville Zoning 

Ordinance effective as of August 1, 2019 (the “SZO”). 

Section 16.11.3 of the applicable SZO (Amendments to PUD Plans in Assembly Square) sets forth the 

process for amending a previously approved PUD PMP in the ASMD.  Accordingly, the provisions of 

Section 16.11.13 of the SZO govern any amendments to the previously approved PUD PMP for the XMBLY 

PUD-PMP Site considered in the future, such PUD PMP for the XMBLY PUD-PMP Site, as the same may be 

amended from time to time, will remain vested under Section 16.10.3 of the SZO whether such PUD PMP 

amendment is Major or Minor, and the XMBLY PUD-PMP Site and its development pursuant to such PUD 

PMP as it may be amended from time to time will remain subject to and governed by the SZO, and 

therefore will not be subject to the New Zoning Ordinance or any future amendments to the New Zoning 

Ordinance. 

Section 7.4.3.c of the New Zoning Ordinance provides that the New Zoning Ordinance does not apply to 

the master-planned XMBLY PUD-PMP Site but rather the SZO applies.  Accordingly, case-by-case waivers 

are not and will not be required from any provisions of the New Zoning Ordinance or any future 

amendments to the New Zoning Ordinance. 
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City of Somerville 

URBAN DESIGN COMMISSION 
City Hall 3rd Floor, 93 Highland Avenue, Somerville MA 02143 
 

 

 1 

DESIGN REVIEW RECOMMENDATION 
 

XMBLY PUD: Block 21 (A&B) 
February 23, 2021 

 
The Urban Design Commission (UDC) met virtually via GoToWebinar on January 26, 2021 to 
review the proposed Bock 21 buildings 21A and 21B of the XMBLY PUD in Assembly Square.  
The purpose of design review, as established by the Somerville Zoning Ordinance, is for peers 
in the professional design community to provide advice and recommendations to Applicants 
during the schematic design phase of the architectural design process. This development 
proposal is subject to a previously approved PUD governed by the former zoning ordinance. 
Per the Commission’s adopted Rules of Procedure, this design recommendation includes 
general design guidance in support of the design guidelines of the XMBLY MASTER PLAN: 
DESIGN GUIDELINES dated March 19, 2020.   
 
Following a presentation by the Applicant and review of the submitted materials and the design 
guidelines for the XMBLY PUD, the Commission provided the following recommendations: 
 

• Street trees should be planted along the curb to provide a physical separation between 
the pedestrian walkway and the bicycle facility along Foley Street and Middlesex 
Avenue. 

• Areas of the public space across Road L from 21A that receive more sunlight than 
others should be designed with something special that takes advantage of the sunlight 
exposure because other portions will be shaded by the surrounding high-rise buildings. 

• Pedestrian desire lines through the public space should be studied to reduce the 
number of paved paths in support of a larger landscaped area. 

 
The Commission did not find the schematic designs presented for 21A & 21B to be 
inconsistent with the design guidelines established for the XMBLY PUD. The Commission 
voted unanimously (4-0; Commissioner Arbaugh recused) to recommend the above 
modifications to the proposed design. 
 
Attest, by the voting membership:        Frank Valdes 

Deborah Fennick 
Andrew Arbaugh 
Heidi Cron 
Tim Talun 

 
        
Attest, by the UDC Co-Chair:          

                             Sarah Lewis 
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Zoning Compliance Narrative 
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3 
Zoning Compliance Narrative 
This section briefly describes how BRE-BMR Middlesex LLC (the “Applicant”) has 
fulfilled the various submission requirements as described in Article 5 - Special 
Permits, Special Permits with Site Plan Review (SPSR), Site Plan Approval and 
Variances, Article 6.4 – Assembly Square Mixed-Use District (ASMD), and Article 16 - 
Planned Unit Development of the Somerville Zoning Ordinance adopted March 23, 
1990, as amended through August 1, 2019 (the “SZO”).  It also summarizes various 
applicable Ordinance provisions from which Block 21 at XMBLY Development (the 
“Project”) requires zoning relief.  The numbering used throughout this chapter 
follows the section numbering of the applicable Ordinance.  Block 21 is located on a 
2.72 acre of land bounded by Foley Street, Middlesex Avenue, the proposed Road L 
extension, and Road K (the “Site”). 

Section 7.4.3.c (Applicability) of the ASMD Zoning provision within the recently 
overhauled Somerville Zoning Ordinance effective December 12, 2019 (the “New 
Zoning Ordinance”) states that “Real property subject to a previously approved 
Planned Unit Development (PUD) Preliminary Master Plan may be developed in 
accordance with the provisions of the SZO effective as of August 1, 2019.”  

The XMBLY PUD-PMP Site contains approximately 9.43 acres bounded by Foley 
Street, Middlesex Avenue, Revolution Drive, and Grand Union Boulevard is located in 
the ASMD and is subject to the previously approved PUD PMP (PB2018-7) approved 
by the Somerville Planning Board on June 7, 2018, which XMBLY PUD PMP was fully 
vested pursuant to Section 16.10.3 of the SZO then in effect by the issuance of the 
Special Permit with Site Plan Review-A (SPSR-A) final level approval for 290 
Revolution Drive a/k/a Block 23 (PB 2018-12) granted by the Somerville Planning 
Board on November 8, 2018.  Accordingly, pursuant to Section 7.4.3.c of the New 
Zoning Ordinance, the XMBLY PUD-PMP Site is and will remain governed by the 
provisions of the SZO effective as of August 1, 2019, as was confirmed by the 
Amended PUD PMP (PB2018-7) approved by the Somerville Planning Board on July 
16, 2020 and issued as corrected on July 29, 2020. The 2.72 acre Block 21 Site for the 
requested SPSR-A is a portion of the overall XMBLY PUD-PMP Site. 

Section 7.4.3.c of the New Zoning Ordinance provides that the New Zoning 
Ordinance does not apply to the master-planned XMBLY PUD-PMP Site but rather 
the August 1, 2019 Zoning Ordinance applies.  Accordingly, case-by-case waivers will 
not be required from any provisions of the New Zoning Ordinance or any future 
amendments to the New Zoning Ordinance. 
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3.1 ARTICLE 5: SPECIAL PERMITS, SPECIAL PERMITS WITH 
SITE PLAN REVIEW, SITE PLAN APPROVAL AND 
VARIANCES 

5.2.3.1 Name, addresses, and telephone numbers of the applicant, the 
owner, if other than the applicant, and other agents for the 
applicant, such as the architect, engineer and/or attorney and the 
name and address of the proposed project: 

The name, address and telephone numbers for the Applicant, Engineer, 
Architect and Attorney are provided in the Special Permit Application and 
on the cover sheet of the Special Permit plan set (the “Plans”), found in 
Appendix A.  

5.2.3.2 Plot plan certified by land surveyor indicating total land area, 
boundaries, angles and dimensions of the site and a north arrow: 

Please refer to the Plan Sv-1 Existing Conditions Plan of Land and Plan 
C4.00 Layout and Materials Plan, found in Appendix A, which contains 
land areas, boundaries, angles and dimensions of the Site and a north 
arrow.  

5.2.3.3 Scaled site plan(s) certified by a registered land surveyor, architect, 
landscape architect or engineer showing: 

3.a) present and proposed use of the existing land and existing 
buildings, if any: 

The various sheets of the Civil Site Plans (Appendix A) have been certified 
(stamped) by a registered land surveyor, engineer and/or landscape 
architect, as appropriate. The Existing Conditions Plan of Land (Plan Sv-1) 
shows existing building and uses at the XMBLY PUD-PMP Site.  Proposed 
uses are identified on the Layout and Materials Plan (Plan C4.00).  

3.b) dimensions of existing and proposed building(s) or other 
structures including height, setback(s) from property lines and total 
square footages of all floors: 

The proposed Project footprint is shown on the Layout and Materials 
Plan found in Appendix A.  The total net square footage (NSF) is 
approximately 396,500 square feet (SF). The building height of Block 21A 
will not exceed 240-feet to the top of the office/lab roof and Block 21B 
will not exceed 100-feet. A Zoning Summary chart for the Project listing 
the required and provided dimensional requirements is located on the 
Layout and Materials Plan. Table 3-1 on the following page shows the 
ground coverage and total net floor area for Blocks 21A and 21B.   
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Table 3-1 – Building Coverage and Area 

Description Ground Coverage (SF) Net Floor Area (NSF) 

The Project 89,850± 396,500± 

3.c) locations and dimensions of any easements and public or private 
rights of way, or other burdens, existing and proposed: 

Existing easements are shown on the Existing Conditions Plan of Land 
(Plan Sv-1), found in Appendix A.  The Applicant is working towards 
appropriate easement agreements among the Owner, the City, and 
various utility companies which will be provided with a subdivision plan 
of land.  The Applicant and the City will execute an easement of use of 
public sidewalk as outdoor dining and seating, within the rights-of-way 
along Road K. and a public sidewalk easement agreement along the 
private frontage of Foley Street to provide an accessible way. 

3.d) at-grade parking and loading areas showing number, location, 
and dimensions of the parking and loading spaces, driveways, access 
and sidewalks: 

The proposed Project includes the construction of 1,283 total structured 
garage parking spaces as a free standing parking garage building. 
Included in this count are 16 accessible spaces and 6 van accessible 
spaces. Standard parking spaces will be 9-feet by 18-feet, standard 
accessible parking spaces will be 13-feet by 18-feet, and the van 
accessible space will be 16-feet by 18-feet which includes an accessible 
aisle.  Drive aisles within the garage will be 24-feet wide. Access to the 
proposed Project building is provided via the Block 21 alley, located 
between Blocks 21A and 21B and connecting Foley St to Road L. 

The garage will contain 124 bicycle parking spaces which exceeds the 
required 75 residential bicycle parking spaces. The loading area for the 
Project is provided in the designated loading bays on either side of the 
Block 21 alley. 

Exhibit A below provides a key site plan showing where Block 21 is 
located within the XMBLY PUD-PMP Site. 
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Exhibit A – XMBLY PUD-PMP Project Site Key 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3-2 – Building Coverage  

Description Ground Coverage (SF) 

Block 21A 37,850± 

Block 21B 52,000± 

 5.2.3.4   A brief written description of the proposed project, such as 
proposed construction or demolition, all uses, who the project is 
intended to serve, expected number of employees and/or occupants 
and methods and hours of operation, as applicable: 

The Project consists of one lab/office building and a parking garage.  
Construction types include precast with a perforated metal cladding for 
the garage, Block 21B.  The lab/office building, Block 21A, will drive PC 
piles with pile caps for foundation with composite metal deck on 
structural steel. 

Access to the office building will be from Road L and access to the 
structured garage is provided on Road L, along the northern side of the 
building. 

Details for the ground floor uses and employee counts, and hours of 
operation for the ground floor retail uses will be determined based on 
tenant selection, which is unknown at the time of this application. 
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5.2.3.5 The total floor area and ground coverage ratio of each proposed 
building and structure: 

Please refer to the Layout and Materials Plan (Plan C4.00) in Appendix A 
for the program floor area ratio and the size of the proposed uses. 

5.2.3.6 Front, side and rear elevations: 

Elevations and renderings of the proposed buildings are attached in 
Appendix A.  

5.2.3.7 Existing and proposed contour elevations in two foot increments: 

Existing contour elevations are shown in one-foot increments and with 
spot grade elevations on the Existing Conditions Plan of Land (Sv-1). 
Proposed contour elevations are shown in one-foot increments and with 
spot grade elevations on the Grading and Drainage Plan (Plan C5.00) in 
Appendix A. 

5.2.3.8 Provisions for vehicular and pedestrian circulation: 

Vehicular and pedestrian circulation are shown in Appendix E – Mobility 
Management Plan. 

5.2.3.9 Color, materials, and exterior features of proposed structures: 

Anticipated architectural expression for each block is included in the 
Design Guidelines (see Appendix B) and highlights possible exterior 
materials, façade articulation and massing to be considered. Lab/office 
building will be curtain wall with metal cladding and vision glass and the 
garage will be perforated metal cladding.  

5.2.3.10 Landscaping and screening, including trees, stones, walls, fences and 
other features to be retained and removed as well as color, size and 
type of landscape surface materials: 

The existing Block 21 Site is an asphalt parking lot with concrete curbing 
that will be removed to facilitate the construction of the proposed new 
building and parking garage structure.  No walls, fencing or noteworthy 
features exist on the current site.  Very few trees exist within the parking 
lot. 

Road ‘K’ and Foley Street along the eastern and northern edges of the 
block are intended to be active, vibrant, pedestrian corridors featuring 
street trees within planting beds that will capture and reuse stormwater 
runoff, unique furnishing clusters, and decorative paver patterns.  Final 
paver paving palette will complement the architecture while continuing 
the Assembly Row sidewalk/public realm design standards already in 
place. 

The Road ‘L’ edge is part of the proposed town square.  In the final 
condition this portion of the streetscape will continue the flush festival 
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street condition of Road ‘K’ and will extend across the vehicular 
throughway from the face of Block 21A into the future central open 
space park.  This seamless transition allows the space to function as a 
multi-use plaza – able to be closed off for smaller festivals, farmer’s 
markets, and seasonal events.  A temporary central open space 
connecting Blocks 21A and 21B with the existing office building at 5 
Middlesex Avenue is proposed as an interim condition prior to starting 
the Blocks 24 and 26 phases of the XMBLY master plan development.  
The temporary open space blends the existing sidewalk layout and plant 
materials with proposed sidewalk improvements along the southern 
edge of Blocks 21A and 21B into a cohesive open space design.  

The Project includes landscaping in the form of street trees, raised 
planting beds, and a temporary central open space lawn connecting the 
existing landscape and sidewalk features to the proposed landscaping 
and hardscaping features surrounding Blocks 21A and 21B. 

The majority of parking and service areas will be entirely within the 
proposed buildings, screening of such elements from the public way will 
be achieved through architectural design.  A temporary parking lot to 
service the existing office building at 5 Middlesex Avenue and a 
temporary drop-off parking for Block 21A will be screened with a mixture 
of trees and plantings. 

Detailed landscape plans can be found in Appendix A. 

5.2.3.11 Measures taken to preserve and protect natural resources: 

No natural resources such as wetlands or other water features exist on 
the Block 21 Site. The Project will minimize environmental impacts by 
locating the development on previously paved and/or otherwise 
disturbed land. It is also the intent of the proposed Project to revitalize 
the natural qualities and landscaping of the XMBLY PUD-PMP Site and 
increasing the amount of open space to be in excess of the required 25 
percent total open space minimum and 12.5 percent useable open space 
minimum.  The approved Amended PUD-PMP, provides that the Open 
Space and Usable Open Space requirements may be met in the 
aggregate over the entire PUD area without each individual parcel being 
required to meet the otherwise applicable standards.  In order to arrange 
the Open Space and Usable Open Space in the most appropriate way, 
some parcels within the PUD area may exceed the open space 
requirements, while others may, within their individual property lines, 
contain less than the otherwise prescribed open space area.  

A comprehensive stormwater management system combined with the 
new open space features will significantly enhance water quality thereby 
protecting surrounding natural resources and restoring a natural water 
cycle.  Open space figures can be found in Appendix A and a description 
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of the proposed stormwater management system can be found in 
Chapter 6, Stormwater Management Summary. 

5.2.3.12 Outdoor lighting, including location and intensity of lighting 
facilities: 

Outdoor lighting will be provided to meet code requirements and 
reasonable efforts will be made to abide by the Dark Sky Requirement.  
Exterior street fixtures will match the City of Somerville Assembly Row 
Roadway streetscape standards. 

5.2.3.13 Dimensions and locations of signs, proposed and existing: 

Refer to the Layout and Materials Plan (Plan C4.00) in Appendix A for the 
sign dimensions and locations.  

5.2.3.14 Location and significance of historic structures: 

A review of the Massachusetts Historical Commission’s (“MHC”) Inventory 
of the Historic and Archaeological Assets of the Commonwealth, 
available through the Massachusetts Cultural Resource Information 
System (“MACRIS”), indicated one previously inventoried property 
located in the Project area. A 1927 service station (SMV.1003) was 
recorded in 1990 along Middlesex Avenue, but has since been 
demolished. The property was recorded as part of the Assembly Square 
Area (SMV.I); in 2002 the MHC opined that the area did not retain 
enough integrity to be eligible for the National Register, and the area has 
recently been redeveloped. 

5.2.3.15 Method of handling solid waste disposal, and screening of disposal 
facilities: 

Solid waste disposal will be handled by private contractors. The disposal 
facilities (dumpsters and compactors) will be internal or screened from 
public view accordingly. 

5.2.3.16 Description and location of all proposed mechanical and electrical 
system components including exhaust and ventilation system, 
transformers and satellite dishes: 

Mechanical equipment access where required by code is located along 
the exterior of the perimeter of the building.  All mechanical spaces will 
be architecturally treated as an inherent part of the building design. 
Service access will be within the parking garage. Mechanical equipment 
located on the roof will be located as far back from the edges to avoid 
sightlines from the street.   
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5.2.3.17 Locations of and adequacy of existing and proposed on-site public 
utilities, facilities, and conditions (water, sewerage, and drainage), 
showing size and direction of flows: 

Please refer to Chapter 5, Utility Design and Management, for summaries 
of the existing and proposed utilities; and the Existing Conditions Plan of 
Land, the Grading, Drainage, and Erosion Control Plan, and Utility Plan in 
Appendix A. 

5.2.3.18 Demolition and construction procedures including impact mitigation 
measures; an estimate of the time period required for the 
completion of the development: 

The Project does not involve any building demolition.  The XMBLY PUD-
PMP Site preparation and enabling utility work was started and 
completed in the summer of 2019.  The construction of the roadways was 
finished through the binder course in the fall of 2019.  The Alta XMBLY 
(aka Block 23) residential building is under construction and is 
anticipated to be complete by mid-to-late 2021.  Work for the Project is 
anticipated to commence in late 2021 and completed by mid-to-late 
2023. 

5.2.3.19 A traffic study including estimated peak hour traffic volumes 
generated by the proposed use in relation to existing volumes and 
projected future conditions or, if the project is 25,000 SF or more, a 
traffic impact analysis which is prepared by a professional traffic 
engineer: 

Please refer to Chapter 4, Transportation, which includes the Traffic 
Impact Study has been prepared as part of this SPSR-A application. The 
analysis conducted as part of that assessment indicates that there will be 
increased trip generation during the weekday morning and evening peak 
hours because of the proposed development. The study documents how 
these changes are appropriately accommodated by the surrounding 
transportation infrastructure.  

5.2.3.20 General summary of existing and proposed easements or other 
burdens now existing or to be placed on the property: 

Existing easements are shown on the Plan Sv-1, Existing Conditions Plan 
of Land, found in Appendix A.  There will be appropriate easement 
agreements among the Applicant, the City, and various utility companies.  
To allow for flexibility in building and potential outdoor seating and 
dining, the Applicant anticipates coordinating proposed access easement 
and rights-of-way dedication with the private utility companies and the 
City through the SPSR process.  Road K and the eastern portion of Road L 
are anticipated to be dedicated as public rights-of-way to the City, while 
the Block 21 Alley and western portion of Road L are anticipated to be 
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private ways.  The Applicant and the City anticipate executing an 
easement of use of public sidewalk agreements.  

5.2.3.21 Wetlands, ponds, and surface water bodies, as defined under the 
Wetlands Protection Act, M.G.L. chapter 131, Section 40, and rules 
promulgated there under, 310 C.M.R. 10.00: 

There are no wetlands on the Project Site that will be altered by the 
Project.   

5.2.3.22 Photographs of at least eight (8) by ten (10) inches, showing the 
development site and surrounding parcels: 

Please refer to Appendix C for existing conditions Site photographs. 

5.2.3.23 Names and addresses of all property owners within three hundred 
(300) feet of the site boundaries: 

A check requesting a copy of the Certified Abutter’s list from the City is 
included with the application. 

3.2 ARTICLE 6: ESTABLISHMENT OF ZONING DISTRICTS 
6.4.6. Dimensional Requirements. ASMD Table of Dimensional 

Requirements 

The Project Site is located within a PUD-A district and per Section 6.4.6 –
ASMD Table of Dimensional Requirements – the Project Site is located 
more than 350 feet from the Mystic River Bank. The nearby MBTA 
Orange Line Assembly Row stop has an associated maximum building 
height requirement for all proposed buildings within and beyond 1,000 
feet from the MBTA Orange Line entrance.  Because the Project is 
located more than 1,000 feet from the MBTA Orange Line entrance, the 
maximum building height requirement for Blocks 21A and 21B is 125 
feet, subject to relief.  Consistent with the approved Amended PUD-PMP 
Master Plan, which contemplated a height of 240 feet for the Block 21A 
building, relief is sought for the Block 21A building to have a height of 
up to 240 feet.  

Table 3-3 Zoning Compliance Program Table 

Requirement 
Allowed/Required 

within a PUD-A Proposed Status 

Minimum Lot Area  20,000 
118,433 SF 

(2.72± acres) Complies 

Floor Area Ratio 10.0 3.3 Complies 

Building Height Block 21A (ft) 125’ 240’* Needs Relief 

Building Height Block 21B (ft) 125’ 100’ Complies 
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Requirement 
Allowed/Required 

within a PUD-A Proposed Status 

Total Open Space (SF)** 25% 37.1% Complies 

Useable Open Space (SF)** 12.5% 31.3% Complies 

Min. Yard Setbacks No Minimums 1.5’ Complies 

Vehicle Parking 399 1,283 Complies 

Loading Spaces 3 3 Complies 

* The approved Amended PUD-PMP Master Plan calls for a height of 240 feet for the 
Block 21A building. 
**The approved Amended PUD-PMP provides that the Open Space and Usable Open 
Space requirements may be met in the aggregate over the entire PUD area without each 
individual parcel being required to meet the otherwise applicable standards.  In order to 
arrange the Open Space and Usable Open Space in the most appropriate way, some 
parcels within the PUD area may exceed the open space requirements, while others may, 
within their individual property lines, contain less than the otherwise prescribed open 
space area. 

6.4.7. A Development Standards and Design Guidelines for Developments in 
the ASMD 

 A.1) Transportation Analysis. All new developments shall conform to 
the requirements set forth in any Transportation Study, subject to 
the approval of the SPGA. 

A traffic narrative is included in this SPSR-A submission package in 
Chapter 4, Transportation. The updated analysis conducted as part of this 
submission indicates that the overall Project trip generation will increase 
on weekends, and on a weekday daily basis.  However, the capacity 
analysis conducted as part of that assessment indicates that the 
additional traffic generated by the Project during the weekday morning 
and evening commuter peak hour can be accommodated by the 
surrounding transportation infrastructure.  This transportation analysis is 
consistent with the one submitted as part of the XMBLY Amended PUD-
PMP submission, approved by the Planning Board on July 16, 2020, and 
issued as corrected on July 29, 2020. 

 A.2) Parking Requirements. Developments shall meet the parking 
requirements set forth in Section 9.16. 

The Project as presented in the Amended PUD-PMP will meet the 
minimum and maximum parking requirements set forth in Section 9.16. 
The Ordinance requires the XMBLY master development to provide a 
minimum of 1,590 total parking spaces. The XMBLY master development 
currently proposes 1,899 total structured parking spaces, 38 surface 
parking spaces resulting in up to 1,937 total Project parking spaces.  The 
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proposed parking at the Block 21 site, as part of the XMBLY master 
development, will be shared between the multiple development blocks 
and parcels. 

Section 9.16 requires the Project to provide 397 total parking spaces 
within Block 21, and the Project is proposing 1,283 parking spaces within 
the Block 21B structured parking garage.  The remainder of the master 
development’s required parking spaces will be provided by on-street 
parking and the structured parking garages at the other proposed 
XMBLY buildings. 

Though lower than comparable office developments in the near vicinity, 
the proposed parking ratio (which exceeds the minimum required total) 
responds to market input and is intended to give XMBLY the flexibility to 
support leading edge technology, office, and life science users. It is 
possible that these numbers will change slightly as the Project advances. 

As encouraged in Section 9.16.3. the Applicant is proposing a shared 
loading approach for the retail/restaurant and lab uses.  By allocating less 
ground floor space to loading bay spaces, more ground floor area is 
available for uses that will further the lively pedestrian-friendly 
atmosphere envisioned for the district.  The Project design includes three 
loading spaces entirely within the footprint of Block 21A.  The minimum 
loading need for Block 21 was calculated to be three loading spaces, thus 
meeting the required loading requirement.  

Please refer to Appendix A for a typical below-grade and above-grade 
garage floor plate.  

A.3) Landscaping Requirements. Developments shall conform to the 
applicable landscaping requirements set forth in Article 10. Open 
spaces shall be contiguous to the extent practical, in the opinion of 
the SPGA. 

All open space and landscaping improvements shall conform to Article 
10 requirements.  Specific landscaping requirements have been reviewed 
as part of this SPSR-A application. 

 A.4) Pedestrian Connections. Continuous pedestrian connections 
shall be supported between all major points of pedestrian activity on 
the Development Site, including, but not limited to, connections to 
the Mystic River waterfront, connections to all public and private 
ways abutting the Development Site, and any transit stops. 
Developments shall support improved access.  

The open space, pedestrian pathways, and sidewalk connections to be 
provided as part of the Project, will be designed to complete and 
improve connections with the existing network of parks and pathways. 
This will include improving the connection between Assembly Row, the 
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Mystic River area, and development to the west of the Kensington 
Underpass and I-93. 

The proposed design will allow pedestrian access to the ground floor 
retail or restaurant spaces on the Block 21 Alley, Foley Street, Middlesex 
Avenue, Road L, and Road K sides of the building.  All four sides of each 
building will have continuous pedestrian sidewalks to the Assembly Row 
Development and MBTA Orange Line station to the East.  The sidewalk 
and landscape design create an inviting and open pedestrian 
environment for tenants and visitors which is consistent with the 
approved XMBLY PUD PMP. 

 B) Design Guidelines.  In reviewing a Development of more than 
10,000 SF, the SPGA/DRC shall consider the following design 
guidelines. These guidelines are intended to serve as a general basis 
for the SPGA and Applicant alike to discuss the design merits of a 
Development, but are not intended to inhibit design creativity when 
the application otherwise conforms to all other substantive review 
criteria. These guidelines are not intended to discourage innovative 
architectural design solutions. Rather, they provide general 
standards for the massing, siting and articulation of Buildings for 
developers and architects to work from. They also provide 
parameters for dialogue between the Applicant and SPGA on design 
issues for Developments. These Guidelines are intended to 
supersede the guidelines set forth in Section 5.2.4. It is understood 
that existing Buildings and Structures will not be able to comply 
with all of the following Guidelines: 

 B.1) Street and Sidewalk Design. Street and sidewalk design shall be 
based on the Assembly Square Public Realm Design Guidelines and 
applicable engineering standards, provided that any street shown in 
such Guidelines as running through an existing Building is not 
required to be constructed until such Building is demolished. 

The design of streets and sidewalks will respond appropriately to the 
Street and Sidewalk Design Criteria of the Assembly Square Public Realm 
Design Guidelines. The design team has been proactive in researching 
the recently completed conditions at the nearby Assembly Row and the 
Assembly Row Design Guidelines. These will be incorporated into the 
Project as the building design advances. 
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 B.2) Building Design.  Buildings shall be designed to the highest 
architectural standards and shall be sited appropriately on the Lot. 
Specifically, all construction shall: 

Block 21A is sited to maximize its frontage along public streets - Road K, 
and Foley Street.  The south side of Block 21A overlooks the new open 
space.  Service and maintenance will be accessed from the service alley.  
Block 21B, the garage building, is also accessed from the service alley and 
fronts Foley Street and Middlesex Avenue.  Please refer to Appendix A for 
Architectural Plans and Renderings.  

B.2.a) Be located to create a presence on existing street edges or 
along major internal circulation routes. Maximum building setbacks 
of five feet shall be encouraged, except in special circumstances, 
where greater setbacks would enhance the pedestrian-friendly 
experience of the ASMD, such as dedicated open space. Buildings 
shall be located to reinforce both existing and future circulation 
patterns that may serve more than one Site: 

The Project building setbacks, which include setbacks larger than the 
City’s encouraged five (5) feet, have been coordinated with City staff to 
activate the pedestrian circulation and enhanced green space 
surrounding the proposed buildings.  The buildings fronting the public 
streets have active and transparent uses along the ground floor to 
activate the public realm.  Retail overlook wide pedestrian sidewalks and 
open spaces for outdoor seating. 

B.2.b) Create interesting entrance areas that are visible and directly 
accessible from major public access points, streets and circulation 
patterns. Extensive areas of glass and window, providing visual 
access to interior uses, shall be part of all street facades and will 
accompany building entrances. Multiple and frequent entrances 
oriented to streets are encouraged. Building entrances shall be 
clearly defined, through the use of elements such as canopies, 
porticos; overhangs, peaked roof forms, arches. Entries set back 
from the street shall have outdoor patios, tile work, moldings, 
integral planters or wing walls with landscaped areas, or places for 
sitting: 

All building entries will be clearly defined via signage and through the 
intentional use of different materials and elements. Building entry for the 
office building is fronting Road K along a wide pedestrian sidewalk with a 
designated drop-off area with clearly marked signage.  The retail and 
outdoor seating will be fronting the open space to activate the public 
realm.  The façade along the lobby and retail will promote transparency 
for public realm activation. 
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B.2.c) Clearly define the pattern of bays, rhythms, and dimensions to 
create continuous visual interest and variety in the design of all 
faces: 

As the design advances, facade treatment will be explored to address the 
height and massing of the Project, and to break down the scale into 
separate components that will be consistent with the Assembly Row 
Design Guidelines at Assembly Square. Per the suggestion of the City’s 
Planning Board, the Project’s buildings will have a clearly defined base, 
middle, and top.  

B.2.d) Break down the overall scale of development to respond to 
the pedestrian-scale use of Open Space: 

Anticipated massing and determination of façade hierarchy is shown in 
Building Diagrams (see Appendix A).  The massing of Block 21A takes 
advantage of the views to the Mystic River to the north and views to the 
Cities of Boston and Cambridge to the south.  Block 21B is scaled in 
proportion to the adjacent existing buildings and the potential fire 
station creating a civic presence along Middlesex Avenue. 

B.2.e) Use materials and colors consistent with traditional Buildings 
in the area with historic merit: 

There are no existing buildings of historic significance or merit in the 
vicinity of the Project Site. The conditions and materials of nearby 
developments (existing and approved) will be taken into consideration as 
the Project design progresses. Please refer to Figures 3.12a-b for 
Conceptual Project Renderings (highlighting anticipated architectural 
expression) in Chapter 3. 

B.2.f) Locate building equipment and service areas away from Public 
Ways or major interior circulation routes and provide screening. 
Enclose all storage of inventory unless it is completely screened from 
public view with architectural elements meeting these guidelines: 

The Project will be carefully designed, well organized, or visually screened 
from its surroundings, and mechanical equipment will be acoustically 
buffered from neighbors to the extent practicable. Reasonable attempts 
will be made to avoid exposing rooftop mechanical equipment to public 
view from City streets. Parapet walls, and mechanical partition screening, 
will be designed to fit within the character of the overall building design. 
The Project will comply with the spirit of this design guideline. 
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B.2.g) Show preference for vertical integration of uses. 
Developments shall ensure that development patterns provide 
active uses on the Ground Floor that take advantage of the 
waterfront views and open spaces, and that add presence to public 
ways and sidewalks: 

The proposed buildings include active ground floor uses, including 
ground floor retail and lobby space. The potential fire station within 
Block 21B will create a civic presence at the intersection of Middlesex 
Avenue and Foley Street facing the Kensington connector open space.  
Retail spaces will front wide public sidewalks and open spaces to activate 
the public realm.  Wide pedestrian green along Road K will be pedestrian 
connector to the Mystic River. 

B.2.h) Not have any uninterrupted or un-fenestrated length of its 
façade exceeding thirty-five (35) horizontal feet. Facades greater 
than one hundred (100) feet in length, measured horizontally, shall 
incorporate wall plane projections or recesses having a depth of at 
least three (3) percent of the length of the façade and extending at 
least twenty (20) percent of the length of the façade; and 

The Project will comply with the spirit of this design guideline. A 
description of the building composition and orientation has been 
provided.  The longer façade of building will be interrupted with building 
entry and façade type changes to break up the linearity. 

B.2.i) Have windows providing visual access to the interior space, 
arcades, display windows, entry areas, awnings, or other such 
features no less than seventy (70) percent of their horizontal length 
on all Ground Floor facades that face Public Ways or the Mystic 
River. Forty percent (40%) of this activated façade area on the 
Ground Floor of Building walls along primary and secondary streets 
shall consist of windows or doors meant for public entry and exit. 

The Design Guidelines provided in Appendix B show the percent 
fenestration anticipated and the required minimum amount of active 
façade. 
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 B.3) Parking Lot Design. Refer to Section 9.16 for parking 
requirements. Parking Lots shall avoid large expanses that are 
unbroken by Buildings or substantial landscaped Open Spaces, as set 
forth in Section 10.4 of this Ordinance. 

In an effort to create a pedestrian-friendly environment, the XMBLY PUD-
PMP Site includes limited surface parking lots.  The existing lot adjacent 
to the existing office building is to remain until Blocks 24 and 26 are 
constructed.  The Project does not propose any surface parking lot to 
service Blocks 21A and 21B.  The Project does propose to keep a portion 
of the existing surface lot as a temporary lot with eleven (11) parking 
spaces on the north side of the existing office building to service the 
existing office building.  This surface parking lot is temporary and will be 
removed during the development of Blocks 24 and 26.  The Project’s 
proposed parking spaces servicing the proposed buildings are located on 
the Block 21 Site within a structured parking garage. 

4) Open Space. 

4.a) Landscaping strips required in parking areas (Article 10) shall 
not apply to Usable Open Space calculations. 

As described above, in an effort to create a pedestrian-friendly 
environment, the Project minimizes on-site surface parking.  The Project’s 
proposed temporary surface parking area provides the required parking 
landscaping requirements. 

4.b) Developments are encouraged to make significant contributions 
to Open Space along the Mystic River adjacent to the ASMD. These 
contributions shall be designed and developed with special 
attention to the provision of wildlife habitat and contiguous 
migration corridors, and to help reduce the level of stormwater 
runoff into the Mystic River. 

The Project is not located along the Mystic River, but does provide 
permeable surfaces, landscaping, and open space on the XMBLY PUD-
PMP Site.  The details for the landscaping and open space are included in 
Appendix A. 

The open space and landscaping design is consistent with the proposed 
master plan open space and landscape design as presented in the XMBLY 
Amended PUD-PMP application (PB2018-7), approved on July 16, 2020. 

5) Efficiency of Design. Every effort shall be made to design 
Buildings and use materials and construction techniques to optimize 
daylight in building interiors, natural ventilation, energy efficiency, 
and to minimize exposure to and consumption of toxics and non-
renewable resources and incorporate appropriate "green" design 
techniques. In accordance with this principle all Developments 
within the ASMD in excess of ten thousand (10,000) SF shall be 
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required to complete a Leadership in Energy & Environmental 
Design (LEED) worksheet and submit the worksheet to the SPGA 
with permit application materials. This worksheet shall be 
considered in evaluating whether a proposed Development meets 
the applicable standards set forth elsewhere in this Ordinance. 
However, consistency with the LEED standards shall not be a factor 
in whether or not to permit a Development.  

The Applicant has completed a LEED worksheet for the Project and is 
provided in Appendix D.  The LEED worksheet reflects current design 
assumptions and may be revised slightly as design progresses. 

 6) Contributions. Contributions for Infrastructure and Open Space 
related to a Development made by an Applicant to the City or its 
constituent agencies in other agreements or permits shall be 
credited by the SPGA toward any applicable requirements hereunder 
for a Special Permit. 

The Applicant will continue to work closely with the City and provide 
additional details during the SPSR approval processes. 

 7) Loading Spaces. To the extent possible, loading spaces shall be 
located away from major Public Ways, the Mystic River and other 
highly visible locations. Every effort shall be made to incorporate 
creative design to reduce the negative visual impacts of the Loading 
space. 

The final locations and dimensions of the loading spaces have been 
provided.  The Project proposes three loading spaces meeting the 
required total three loading spaces.  The Project intends to share the 
loading spaces between the two blocks.  By allocating less ground floor 
space to loading bay spaces, more ground floor area is available for uses 
that will further the pedestrian-lively atmosphere envisioned for the 
district.  The shared loading spaces will be accessible from the service 
alley and away from publicly viable streets. 

6.4.12. Powers of the SPGA in the ASMD. In the ASMD the Planning Board 
shall serve as the Special Permit Granting Authority (SPGA). The 
SPGA may approve, approve with conditions, or deny any 
application for a SPSR-A, or a PUD-A after consideration of the 
criteria set forth above and criteria set forth in any other Sections of 
this Ordinance referred to herein. The SPGA shall administer Site 
Plan Approval-A for Priority Permitted Uses as set forth in 
Subsection 6.4.11 above.  

A) Relief from Requirements. Notwithstanding any other provisions 
of this Ordinance, the SPGA may, as part of an application for a SPSR-
A, a PUD-A or Site Plan Approval-A grant relief from Development 
Standards, and any other requirements of the ASMD outlined in 
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Sections 6.4.6 through 6.4.11. In such cases, in granting such relief, 
the SPGA must find that:  

A.1) Strict enforcement of such standards or requirements would run 
counter to achieving the objectives of the Assembly Square District 
Plan (the “ASD Plan”);  

A list of requested waivers for the Project are included in Chapter 2.  

A.2) The application is substantially consistent with the objectives of 
the ASD Plan and advances the objectives of the ASD Plan;  

The Project will achieve the objectives of the ASD Plan by developing a 
true mixed-use program, incorporating pedestrian and transit-oriented 
planning, and creating a series of new pedestrian-oriented public spaces, 
while minimizing environmental impacts by locating development on 
previously paved and/or otherwise disturbed land.  

Though the heights of the buildings vary from the requirements as 
defined in the ASD Plan, thought was given to building program, site 
orientation and adjacent context when determining the building heights. 
Appropriately sized floor plates to support office and life science uses are 
provided at Block 21A resulting in increased height and the opportunity 
for larger open space and activation of the public realm. The increased 
height at Block 21A and elsewhere in the XMBLY PUD-PMP Site allows 
the building footprints to remain minimal to preserve ample dimension 
for the site’s central open space. The culmination of heights offers a 
diversity in the skyline proposed by this development and as further 
addressed in the Building Diagrams (see Appendix A). 

A.3) In the case of any Alteration of a Nonconforming Structure, a 
Change of Nonconforming Use, or a Major Amendment to an 
Approved PUD, such alteration, change or amendment shall conform, 
to the extent feasible, to the objectives of the ASD Plan; and  

This section is not applicable to the Project.  

A.4) In the case of waivers from the landscaping requirement, the 
SPGA must determine that such a level of landscaping is incompatible 
with the objectives of the ASD Plan.  

This section is not applicable to the Project.  

B) Exceptions. Notwithstanding the foregoing, the SPGA may not 
grant relief from any of the following standards, guidelines or 
requirements:  

B.1) Section 6.4.8, regarding Large Developments being developed 
pursuant to the PUD-A provisions of Article 16 unless as part of a 
Priority Development Process; and  

This section is not applicable to the Project.  
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B.2) Section 6.4.8.D.2 regarding a Large Retail Project providing a 
non-retail component. 

This section is not applicable to the Project.  

3.3 ARTICLE 16: PLANNED UNIT DEVELOPMENT (PUD) 
 

16.8.3.  PUD Final Level Application    

The scope of the proposed Project building application is in conformance 
with the previously approved Master Plan.  

16.12  Denial Letter    

After submission of the Amended Preliminary Master Plan application, no 
further denial letter shall be required for modifications to, or phases of, 
the Master Plan, or for any permit application (including an SPSR-A) 
related to the PUD.   
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3.4 PLANNED UNIT DEVELOPMENT PRELIMINARY MASTER 
PLAN (PMP) 
APPROVAL CONDITIONS 

The following represents the applicable conditions listed in Appendix E Amended 
PUD-PMP Conditions within the Planning Board Decision for the XMBLY (5 Middlesex 
Ave) Amended PUD-PMP from July 2020 (PB2018-7).  Itemized below each applicable 
condition is an updated status applicable to the amendment of the previously 
granted PUD-PMP approval. 

Condition 2: The approval of this PMP shall be approval of the width of 
roadway and rights-of-ways. For each street, 100% street design plans, 
consistent with the PMP and the City's Complete Street Ordinance, must be 
filed with the City Engineer, Traffic and Parking Director, Transportation & 
Infrastructure Director and Planning Director for review and compliance 
with city standards and sound engineering practices.  Applicant shall 
provide detailed roadway marking plans and cross sections, including 
bicycle and pedestrian design details (markings, signals, crosswalks, street 
furniture’s, etc.)  Bike lanes shall be provided as determined by the City's 
Transportation & Infrastructure Director.  All modes must be considered 
and accommodated in these details, and NACTO minimum accommodations 
incorporated. [Timeframe for Completion: Continuous.] 

The City approved the roadway and utility construction for XMBLY Road K and 
Road L per the site plans submitted by the then Owner/Applicant in the Summer 
of 2019, titled “XMBLY Road K and Road L 95% Construction Plans” as revised by 
VHB July 3, 2019. The construction of the roadways finished through the binder 
course in the fall of 2019. 

Condition 6: Applicant shall, per the agreement made with the OSPCD 
Economic Development Director, update the covenant prior to the first 
SPSR-A application after the date of this revision, which indicates that the 
amount provided towards public benefits and improvements predicated by 
the change in program of this revision.  This is in addition to any required 
linkage payments per Article 15, on-site inclusionary zoning per Article 13, 
and the required provision and maintenance on land owned by the 
applicant.  Unless otherwise permitted by the covenant, the funds may be 
dedicated to infrastructure upgrades of the funding towards: 
a)improvements to Draw 7 and/or Foss Park; b) lighting and other 
improvements to the Kensington Connector; c) highway sound barriers; and, 
d) improvements to transit infrastructure. [Timeframe: Prior to submission 
of first SPSR-A]. 

The prior owner/applicant, and the City have an executed Amended and Restated 
Development Covenant dated November 20, 2020 and recorded at Book 76309, 
Page 470.  
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Condition 9: Prior to acceptance by the City, any civic space, thoroughfare, 
or utility and the land upon which or within which it is located that is to be 
conveyed to the city must be certified by the Applicant to meet all Federal, 
State, and local environmental laws and other standards as they are applied 
at the time of conveyance.  The Applicant is responsible for the preparation 
of all documentation necessary for the conveyance of these facilities to the 
City. [Timeframe: Prior to Issuance] 

The Applicant will ensure and document that such land complies with all Federal, 
State, and local environmental laws and other standards at the time of 
conveyance. 

Condition 10: The Applicant must contact the Engineering Department to 
obtain a street address prior to an SPSR-A application for the individual 
buildings [Timeframe: Prior to submission of first SPSR-A]. 

The Applicant has contacted the Engineering Department to obtain a street 
address for Block 21.  The Project is using the address 5 Middlesex Avenue until 
another street address is obtained from the Engineering Department.  For the 
remaining blocks, addresses will be obtained from the Engineering Department 
prior to each SPSR submission. 

Condition 11: The applicant will submit a minor plan amendment to revise 
the subdivision plan showing all public roadway right of way from 
development blocks, to be approved by the Planning Director (with review 
by the Director of Mobility and Director of Engineering), per the SZO, and 
filed with the Middlesex South Registry of Deeds. [Timeframe: Prior to 
submission of first SPSR-A]. 

A Subdivision Plan of Land was recorded as Plan No 198 of 2019 received on 
03/14/2019 with the Middlesex South Registry of Deeds.  An additional 
Subdivision Plan of Land will be submitted to the City to separate out the 
proposed parcel for Blocks 21A and 21B.  The Applicant will continue to 
coordinate with the City on the revised Subdivision Plan. 

Condition 12: Applicant shall be required work with the Planning Director, 
Director of Engineering, the Fire Chief, and the Memorialization Committee  
as necessary, to rename the new thoroughfares. [Timeframe: Prior to 
Certificate of Occupancy of the first SPSR-A]. 

The Applicant has contacted the City to provide street names to the new 
thoroughfares. 

Condition 16: SPSR-A applications under the PMP shall include information 
required to ensure compliance with this PMP decision, including but not 
limited to information noted as required in the findings (Appendix A, B, C 
and D) [Timeframe: Addressed with each SPSR-A application] 

The SPSR-A application report addresses the applicable PUD-PMP findings.  See 
Appendix A for additional information. 
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Condition 18: Applicant must identify a location for a future bike share 
station coordinated with the Director of Mobility and the larger bike 
network – including protected bicycle infrastructure on surrounding streets 
of Revolution Drive, Foley Street, Grand Union Boulevard, and Middlesex 
Ave; and protected intersections at Grand Union/Revolution Drive and Foley 
St/Middlesex Ave. [Timeframe: SPSR-A] 

The Applicant is committed to working with the City to identify a location for a 
future bike share station. 

Condition 19: As a part of the continued effort to shift travel away from 
private cars, the Applicant shall provide sheltered and secure bike storage 
facilities in strategic locations, with each SPSR-A application [Timeframe: 
SPSR-A]. 

The Project is providing 124 bicycle spaces within Block 21A. 

Condition 20: Screening of above-ground parking from any thoroughfare, 
access easement, sidewalk, civic space, or open space by walls, screening, 
artwork, fences, planting or other means, must be specified in detail and 
approved by Planning Staff and the DRC [Timeframe: SPSR-A]. 

The Project proposes structured parking interior to the development. The 
elevations of the buildings are designed as a complete building without parking 
visible to the exterior on any street.  The structured parking will use perforated 
metal on the façade to screen the views of parking. 

Condition 20A: The Applicant will regulate the amount of parking available 
in Block 21B garage to reflect the phase of the PUD. Parking spaces 
intended to serve future phases should remain inaccessible (physically 
blocked off) to users until those phases are built and occupied.  Only 
parking spaces provided for phases that are occupied should be available 
for use in the Block 21B garage. [Timeframe: SPSR-A] 

The Applicant is committed to working with the City on the implementation of 
this condition. 

Condition 21: The intersection of Middlesex Avenue and Mystic Avenue will 
be further studied for redesign potential to a right in/right out T 
intersection with bike/ped infrastructure.  The Applicant will meet with the 
Director of Mobility to review additional conceptual plans.  If the 
conceptual plans are acceptable to the City, the Applicant will then convene 
a meeting between the Applicant’s engineering team, the Directors of 
Mobility and Engineering, and representatives from MassDOT. [Timeframe: 
Coincident with the revised subdivision plan in Condition #11] 
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The intersection at Middlesex Avenue and Mystic Avenue is conceptually 
redesigned as a new intersection with the proposed “Road L” extension shown on 
this masterplan.  The Applicant has had ongoing coordination with the City Staff 
and the Mobility Department.  The Applicant is committed to be involved in 
future design and coordination with the City and MassDOT. 

Condition 25: The Applicant shall provide street-lights that meet City 
standards on all public streets where lights are to be maintained by the City 
[Timeframe: Continuous] 

Somerville Standard street lights are proposed along the public ways of “Roads K 
and L”, refer to the Civil Site Plans in Appendix A. 

Condition 26: The Applicant will be responsible for the initial cost of 
parking meters and cost of construction/installation of the parking meters 
in coordination with and to the standards of the Director of Traffic & 
Parking and the City Engineer. [Timeframe: SPSR-A]. 

The Applicant is working with the City to lay out pick-up and drop-off parking on 
Road K and will coordinate with the Director of Mobility Division and the Director 
of Engineering. 

Condition 27: The Applicant must coordinate with the Director of Mobility 
to include important pedestrian improvements surrounding the site with 
subsequent SPSR-A applications.  Specifically crosswalks across Revolution 
Drive at Road K to the current Home Depot, crosswalks across Foley Street 
at Road K to the Marketplace, and safety improvements at the Foley 
St/Middlesex Ave intersection (future fire station), the main access point for 
bikes and pedestrians from the south, including crosswalks on both sides of 
Foley Street.  [Timeframe: C of O]. 

The Applicant is working with the Director of Mobility and the Director of 
Engineering to coordinate improvements to the crosswalks and pedestrian 
connections along the perimeter of Block 21. 

Condition 29: The Applicant must submit a revised MMP to the Director 
prior to the submittal of any SP, SPSR, DSPR applications for individual 
buildings. The revised plan must provide an updated Mode Split/Trip 
Generation analysis using the Mobility Division’s required methodology and 
Average Vehicle Occupancy and Mode Splits from the Means of 
Transportation to Work (B08301) data for Census Tract 3398.01 from the 
U.S. Census 2016 5-year Estimates. [Timeframe: SPSR-A] 

The Application has submitted a Revised MMP within this application see 
Appendix E of the application report. 

Condition 30: In the revised MMP, the Applicant must commit in achieving 
the SomerVision 2040 goals and to implement additional TDM measures if 
needed to achieve these goals: 62.5% non-auto mode share by 2030, and 
75% non-auto mode share by 2040.  If annual monitoring and reporting 
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identifies a shortfall in meeting this goal, additional mobility management 
programs and services must be implemented. [Timeframe: Perpetual]. 

An MMP was submitted as part of the Amended PUD-PMP, as revised through 
March 23, 2020.  Further revisions have been made to the MMP, which can be 
found in Appendix E of this application. 

Condition 30A: In the revised MMP, the Applicant must commit to: charge 
market rate prices for parking spaces and require tenants to pass this cost 
on to their employees (either through tenant lease agreements to by leasing 
directly to tenant employees); implement demand-responsive pricing – 
adjust rates for employee and customer parking to manage parking 
availability; offer short-term parking pass options (daily, weekly, month to 
month) to tenant employees; and detail and implement a shared parking 
approach to minimize needed parking supply. [Timeframe: Perpetual] 

Refer to the MMP included as part of the Block XMBLY SPSR-A that can be found 
in Appendix E. 

Condition 31: The property owner of Block 21, Block 24, and Block 26 must 
submit a MMP in accordance with the Director’s submittal requirements 
prior to or simultaneously with the development review application (SP, 
SPSR, DSPR) required for each site [Timeframe: SPSR-A]. 

An MMP is included as part of this Block XMBLY SPSR-A application and can be 
found in Appendix E. 

Condition 32: In any lease agreement for a tenant with fifty (50) or more 
employees, the property owner of any building shall require the lessee to 
submit a MMP in accordance with the Directors submittal requirements for 
approval prior occupancy of the leased space. Standard lease agreement 
language to implement this condition must be approved by the Director 
prior to the issuance of any Certificate of Occupancy for the building. To 
verify ongoing conformance, the property owner must provide either a copy 
of the executed lease agreement or an affidavit signed by the owner and 
tenant verifying that this language was included and agreed to in the lease. 
[Timeframe: C of O]. 

The Applicant and qualifying Lessees will comply with this condition. 
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Condition 33: The cost to purchase, rent, or lease floor space must be ‘un-
bundled’ from the cost of parking. Parking spaces must be rented, leased, or 
sold as an option rather than a requirement of the rental, lease, or purchase 
of a dwelling unit or non-residential floor space. Standard lease agreement 
language to implement this condition must be approved by the Director 
prior to the issuance of any Certificate of Occupancy for the building. To 
verify ongoing conformance, the property owner must provide either a copy 
of the executed lease agreement or an affidavit signed by the owner and 
tenant verifying that this language was included and agreed to in the lease. 
[Timeframe: C of O]. 

The Applicant is committed to provided unbundled parking. 

Condition 37: Infrastructure must be designed to meet all requirements and 
standards of the City and its relevant departments (including, but not 
limited to, the City Engineer, Department of Public Works, Inspectional 
Services, Traffic & Parking, Fire Department, and the divisions of the 
Mayor's Office of Strategic Planning and Community Development) and all 
other legal requirements for the installation of services within public rights-
of-way. Subsequent SPSR-A applications must include reasonable written 
evidence establishing that such infrastructure is sufficient to support the 
proposed development, that all details are designed to City standards, that 
installation, unless otherwise included in capital project work of the City, is 
done without cost to the City, and that installation will be functionally 
adequate and completed at the appropriate time in the course of the phases 
of development [Timeframe: SPSR-A]. 

Infrastructure is designed to meet all the City’s requirements and is provided as 
preliminary design within this submission. 100% roadway design plans were 
submitted and approved by the City in June 2019.  Refer to Chapters 5, Utility 
Design and Management, and Chapter 6, Stormwater Management Summary, for 
utility information pertaining to the Project.  Final building utility connections will 
be verified during the building permit application. 

Condition 38: All new sidewalks will be installed by the Applicant in 
accordance with the specifications of the Director of Mobility and the City 
Engineer.  The public ROW must include the entire 5’ accessible route and 
all accessible curb ramps at street crossings. [Timeframe: SPSR-A] 

The sidewalks will comply with the City’s specifications.   

Condition 40: Applicant shall provide individual calculations to determine 
the sizes necessary for the water connections to each property.  The 
proposed service connections to each of the new buildings shall be shown 
on further design drawings [Timeframe: SPSR-A]. 

The applicant will provide detailed utility plans as building design development 
progresses and fixture counts are finalized. 
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Condition 41: The Applicant will initiate a coordination meeting with the 
Director of Sustainability & Environment and the Director of Engineering to 
determine the appropriate stormwater management mitigations.  Design 
and construction phasing of the stormwater management system shall be 
subject to review and approval by Engineering and the Director of 
Sustainability & Environment to ensure compliance with City standards and 
best practices for design and ongoing maintenance.  The Project shall must 
reduce stormwater peak flows to the municipal sewer that discharges to 
systems other than the Foley St 72” dedicated drain.  The reduction shall 
reduce such that the proposed 10-yr storm is to be equal to or less than the 
existing 2-yr storm; runoff stormwater peak flows and volumes for all other 
storms and all discharge to the 72” dedicated drain may not increase.  
[Timeframe: SPSR-A]. 

Refer to Chapter 6, Stormwater Management Summary, for plans, narrative, and 
calculations pertaining to the respective stormwater management masterplan 
design. 

Condition 42: Applicant shall provide a detailed soil erosion control plan 
with each SPSR-A application and prior to construction. [Timeframe: SPSR-
A/Building Permit] 

Refer Plan C5.00, Grading, Drainage, and Erosion Control Plan in Appendix A of 
this application. 

Condition 48: Each individual building provide interior disposal and storage 
systems for trash and recycling with locations clearly indicated on site plans. 
Storage areas shall be inside of the structure and screening or loading dock 
doors must be designed as an integral part of the architecture and the 
building elevation and remain closed unless in active use. [Timeframe: 
Addressed with each SPSR-A application] 

A central trash and recycling room is located on the ground floor of the building 
along the Block 21 Alley and screened from public view.  Solid waste disposal will 
be handled by private contractors and pickups will be scheduled accordingly.  
Retail tenants will have access to the trash and recycling room. 

Condition 49: Any transformers should be located as not to impact the 
buildings or landscaped area (preferably not visible from a right-of-way or 
civic space) and shall be fully screened to the extent permissible by code. 
[Timeline: SPSR-A] 

Mechanical equipment access is located along the exterior of the perimeter of 
the building and screened from public view.  Service access will be within the 
parking garage. Mechanical equipment located on the roof will be located as far 
back from the edges to avoid sightlines from the street.  Transformers have 
dedicated space interior to the building. 
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Condition 50: There shall be a minimum of one tree for each 1,000 sf of 
required landscaped area under SZO §10.3 installed and maintained in 
compliance with the American Nurserymen’s Association Standards and in 
accordance with the City Arborist. [Timeline: SPSR-A] 

The Owner/Applicant is dedicated to this condition and will contribute as part of 
the overall masterplan requirements. 

Condition 51: Signage shall be subject to separate review and approvals by 
the Planning Staff and the Planning Board, as required and customary. 
[Timeline: SPSR-A] 

The Applicant commits to formally submit for review and approval by the Design 
Review Committee and the Planning Board the required documentation for 
signage. 

Condition 52: All storefronts and retail signage shall be consistent with the 
Assembly Row Storefronts and Signage Design Standards.  Storefronts or 
retail signage that is inconsistent with the guidelines shall be provided to 
Planning Staff and Urban Design Commission for review and approval. 
[Timeframe: Building Permit for retail unit and retail signage] 

The Applicant commits to formally submit for review and approval by the 
required documentation for signage. 

Condition 54: To the extent possible, all exterior lighting must be confined 
to the subject property, cast light downward and must not intrude, interfere 
or spill onto neighboring properties. [Timeline: SPSR-A] 

Outdoor lighting will be provided to meet code requirements.  Exterior street 
fixtures will match the City Assembly Row Roadway streetscape standards. 

Condition 55: As part of each site plan review submittal, the Applicant shall 
provide calculations showing that the percentage of open space and usable 
open space meets the zoning requirement for a PUD-A within the ASMD. 
[Timeline: SPSR-A] 

Open space figures and calculations are provided in Appendix A.  

Condition 56: Applicant shall ensure that all trees meet the species, caliper, 
well size, and planting specifications of the City Arborist. [Timeline: SPSR-A] 

The Applicant will ensure that all landscape design complies with the 
specifications of the City Arborist. 

Condition 57: Each subsequent SPSR-A application submitted under this 
PUD-PMP must identify vulnerabilities and/or risk for each parcel based on 
the City’s Climate Change Vulnerability Assessment. The application should 
clearly identify the extent and nature of planning/design interventions 
necessary to mitigate those risks. To ensure effective strategies for resiliency 
by preparing for weather and flooding impacts, the Director of the Office of 
Sustainability & Environment shall define specific appropriate expectations 
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for responses to this condition, and the applicant shall provide these 
responses with each PUD-PMP application. [Timeline: SPSR-A] 

A Sustainable and Resilient Building Questionnaire and narrative explaining 
responses is included in Appendix D of the application report.  The Questionnaire 
and LEED Narrative describe the design extent to mitigate climate change. 

Condition 58: Each subsequent SPSR-A application submitted under this 
PUD-PMP must document how the proposed development, including civic 
spaces, public realm improvements, and buildings, will help to reduce the 
urban heat island, assist in the City’s stated objective to be Net Zero by 
2050, and assess whether the infrastructure presents an opportunity for 
reducing demand and/or district energy solutions. [Timeline: SPSR-A] 

A Sustainable and Resilient Building Questionnaire and narrative explaining 
responses is included in Appendix D of the application report.  The Questionnaire 
and LEED Narrative describe the design extent to mitigate climate change. 

Condition 59: Each subsequent SPSR-A application submitted under this 
PUD-PMP must submit the necessary LEED worksheets along with narratives 
explaining the methods of compliance with each point achieved [Timeline: 
SPSR-A]. 

A LEED worksheet and explanatory narrative was included in Appendix D of the 
application report.  

Condition 60: Applicant shall provide material and color samples for all 
exterior cladding, trim, windows, and doors to Planning Staff and the 
Design Review Committee for review, comment, and approval as part of the 
review required with each SPSR-A application. [Timeline: SPSR-A] 

The material palette for the Project will consist of masonry, metal panel, and 
storefront wall system at the podium floors.  The upper floors will be primarily 
masonry, cementitious panels, metal panels, and curtain walls.  The colors of the 
building will be neutral in the fields with bold accent colors at key design 
moments.  See the architectural plans in Appendix A for more information. 

Condition 62: Where sides or backs of buildings face a civic space, they must 
incorporate (physically or visually) strategies that address the public 
frontage and impact of these spaces. These strategies need not be related to 
retail spaces or functional entrances and can be small in scale.  But, these 
spaces should be ambitious, active and should encourage creativity and 
engagement. These spaces may include, but are not limited to, public art 
installations or display cases for artwork, large scale supergraphics or 
murals, green walls, and/or artist/maker space, etc. [Timeline: SPSR-A] 

The façade is broken down into three key components: base, middle, and top to 
create visual interest and variety.  The base or podium of the building is 
emphasized with glazing to allow for visual access into the active use/retail and 
lobbies.  The building facade along “Road K” are recessed back from the main 
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building façade to allow them to create a pedestrian condition.  The middle or 
field of the building is metal cladding that vary based on solar orientation.  To 
create further visual interest in the field moments of the façade are setback to 
give the building further dimension.   The top of the building is located above the 
primary corners with a contrasting material.   

Condition 70: Any new connection to the City’s combined sanitary and drain 
system, or any increase in flows to an existing sanitary or drain connection 
require infiltration / inflow (I/I) mitigation.  The Applicant shall work with 
the City Engineer to establish mitigation requirements, which will include an 
I/I fee as established by City policy, prior to building permit being issued.  
Those requirements must be satisfied before a Certificate of Occupancy is 
issued. [Timeframe: CofO] 

Revised I/I calculations are included in Figure 5.1 of this application.  The 
Applicant will continue to work the City Engineer to establish mitigation 
requirements. 
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4  
Transportation 
The following summary of the transportation aspects of the planned Block 21 
development (the “Project”) is being provided to supplement the extensive analysis 
conducted to date as part of the overall XMBLY Project’s July 2020 Master Plan 
approval. This document provides a summary of the currently proposed refinements 
to the Block 21 scenario presented as part of that recent approval.   

4.1 Project Description 
The overall XMBLY Project will consist of approximately 1.6 million square feet (sf) of 
residential and commercial uses within five (5) mixed-use buildings, each on its own 
block, surrounding a central open space. The current proposal for Block 21 includes 
approximately 391,200 sf of research & development/lab and/or office space. This 
development will include two separate buildings: the Block 21A building containing 
the commercial space noted above, and Block 21B which primarily will be used as a 
1,283-space parking garage (with an additional twelve surface spaces being 
provided to the south of this building).  

Retail / Restaurant Use  

The ground floor space of Block21A will include an additional 3,300 sf of general 
retail/restaurant space. Block 21B also will include approximately 2,000 sf of retail 
space along the ground-floor of the Site’s Foley Street frontage.  

Fire Station  

Finally, a new fire station also will potentially be constructed within Block 21B on 
behalf of the City of Somerville to serve the emergency needs of the overall 
Assembly Square District. This station would have its own driveway on Middlesex 
Avenue at the northwest corner of Block 21B. The Proponent is committed to 
working with the City to help provide appropriate measures to help ensure timely, 
safe, and efficient access and egress to this potential new City amenity. This 
development scenario is consistent with that approved in July 2020 as part of the 
overall XMBLY Master Plan. 

4.2 Parking Demand and Supply 
The parking needs of the July 2020 approved overall XMBLY Master Plan were 
planned to be accommodated by a total of 1,899 parking spaces, which exceeded 
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the 1,577-space requirement of the Somerville Zoning Bylaws. This supply included 
188 of those spaces being located within the Alta XMBLY residential building 
currently under construction within Block 23.  

With the current Project, a new parking garage will be constructed within Block 21B 
including 1,283 parking spaces. A small portion of the existing surface parking area 
to the south of Block 21B will be reused and reconfigured to provide twelve surface 
parking spaces. These spaces will be south of and adjacent to Road L, and only will 
be provided on an interim basis until the subsequent construction of Block 24 and 
Block 26 in the future.  

The Block 21B parking structure is intended to be used to accommodate the current 
Project needs, and a portion of the future Block 21, 24, and 26 parking needs. Access 
will be controlled through gating, ticketing, reader cards or other means. This will 
help avoid this parking being used for the MBTA or other nearby developments. Any 
parking spaces made available for public use as specified in the MMP will have 
market-rate parking fees for their use.    

On-Street Parking  

The regulation of any on-street parking within and adjacent to the Project will be 
coordinated through consultation with the City. However, while on-street parking 
previously was proposed to be maintained adjacent to the Site on Foley Street, 
those spaces will be eliminated as part of the Project to provide enhanced bicycle 
and pedestrian amenities. No parking is proposed along the Block 21 Alley or 
Road L, though 12 spaces will be provided south of and adjacent to Road L in a 
reconfigured portion of the overall existing parking lot in that area. The limits of the 
on-street parallel parking previously proposed along Road K will be reduced. The 
on-street parking spaces previously proposed adjacent to Block 21A mostly will be 
eliminated, with the exception of four spaces located just north of Road L. This area 
is planned to be used mainly for pick-up and drop-off activity associated with 
Block 21A. A small area opposite Block 21A on the south side of Road L will be used 
for public amenity space. While sloped-granite edging will be provided along that 
curbline that solely is to allow for food trucks to access this area; parking will not be 
provided at this location.  

Bicycle Parking  

The Project also will include short- and long-term bicycle parking storage in 
compliance with the City of Somerville’s guidelines to encourage cycling as a strong 
alternative transportation mode. The Project will provide interior secured bicycle 
parking spaces located within the Block 21A building. The Project also will provide 
short-term bicycle racks within 50 feet of the Block 21A building entrance. The City 
of Somerville Zoning Bylaws require that a total of 75 bicycle parking spaces be 
provided. However, to accommodate the functional needs of the Site, a total of 
112 bicycle parking spaces will be provided.  
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4.3 Site Access Plan  
The Project Site is bound by existing roadways around its perimeter, which will allow 
for multiple options for entering and exiting the overall XMBLY Site. Block 21 
primarily will be served by the newly constructed Road K which will extend in a 
north/south direction east of and adjacent to Block 21A through the overall XMBLY 
development. This roadway will be intersected at its midpoint by Road L, which will 
continue to the east to its terminus with Grand Union Boulevard. This road also will 
continue to and from the west adjacent to Block 21B where it will connect to 
Middlesex Avenue. Road K will intersect Foley Street opposite the former K-Mart 
Driveway on the opposite side of the roadway, and this location will continue to 
function as a full-access unsignalized intersection. As approved as part of the overall 
XMBLY Master Plan, Road K will continue to the south through the Project Site 
where it will intersect Revolution Drive opposite the existing Home Depot driveway. 
This intersection will continue to operate at as a full-access four-way, unsignalized 
intersection.  

In addition to these primary roadways serving the overall XMBLY development, a 
Block 21 Alley will be constructed in a north/south direction between Block 21A and 
Block 21B. This roadway will provide access and egress for the Block 21B parking 
garage and for the Block 21A loading area within that building’s footprint. The 
driveway to the Block 21B garage will be located approximately 45 feet to the south 
of Foley Street. The driveway will be 46-feet wide to provide two entering and two 
exiting lanes to help avoid any delays on the Block 21 Alley or within the garage. 
Standard signage and crosswalk markings will be provided across this curb cut. To 
consolidate traffic flow and minimize disruptions to pedestrians walking along the 
5.5-foot wide sidewalk east of and adjacent to the building this will be the only 
garage driveway provided. With the plan approved as part of the XMBLY Master 
Plan a second garage driveway was proposed just north of Road L; that driveway no 
longer will be provided. The segment of the Block 21 Alley to the north of the 
garage driveway will allow for two-way travel within a 22-foot roadway width. This 
same width will be provided to the south, but this will be a one-way southbound 
segment. Standard “Do Not Enter” and one-way signage will be provided at this 
roadway’s intersection with Road L.    

A new driveway also will be provided on Middlesex Avenue, but it initially will be 
limited to entering and exiting right-turns only due to the existing landscaped island 
opposite the site which limits Middlesex Avenue to one-way, northbound travel only 
in this area. However, the Proponent currently is advancing an alternate design with 
the City of Somerville to allow for enhanced access and egress at this location, and 
improved conditions at the Mystic Avenue/Middlesex Avenue intersection. The initial 
access plan to be built in conjunction with the Project will maintain the approved 
right-in/right-out Middlesex Avenue driveway. However, the northbound roadway 
segment approaching this newly created intersection will feature a tapered easterly 
curbline to match the planned reduced cross-section to the north. That will entail 
the elimination of a northbound travel lane approaching Foley Street. Currently, two 
through-lanes are provided along with a right-turn lane onto Foley Street. The 
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curbline along the Block 21B frontage will be shifted to the west to provide a wider 
sidewalk and bicycle amenities. Following this change, there will be a single 
northbound through-lane and a right-turn lane onto Foley Street. The access plan 
outlined above, and the proposed Middlesex Avenue configuration will be able to 
accommodate the additional vehicular traffic generated by the Project.  

Mystic Avenue/Middlesex Avenue intersection reconfiguration  

To accommodate the City’s vision for Middlesex Avenue and to accommodate the 
full build-out of the overall XMBLY development, the Mystic Avenue/Middlesex 
Avenue intersection will be reconfigured. This will involve eliminating the Middlesex 
Avenue one-way northbound segment extending along the Site frontage. Instead, 
the Mystic Avenue/Middlesex Avenue intersection will be reconstructed to provide 
more of a standard T-intersection configuration. This will help promote lower travel 
speeds for vehicles turning right from Mystic Avenue northbound onto Middlesex 
Avenue.  With this change, it also will be possible to allow exiting traffic from Road L 
not only onto Middlesex Avenue northbound, but also as through-movements from 
the driveway to access Mystic Avenue northbound. Southbound left-turns from 
Middlesex Avenue onto Road L will be restricted as this movement (mostly intended 
to access the Block 21B garage) can more appropriately be accommodate via Foley 
Street to the Block 21 Alley. Following additional discussions with the City, the 
Proponent will meet with the City and MassDOT to discuss this change, as a portion 
of the work will fall within the MassDOT state highway layout that extends across 
Mystic Avenue. While this change will have clear benefits to Assembly Square, its 
implementation is not critical for the current Project.   

Loading  

The loading area for Block 21B will be located on the easterly side of this roadway 
just south of the Block 21B garage driveway. The loading area curb cut will be 46-
feet wide to accommodate three separate loading bays. 

Loading needs for the Project will be accommodated by multiple loading areas 
provided at appropriately positioned locations to maximize internal efficiency and to 
minimize any conflicts on the surrounding roadway system. The three loading bays 
provided satisfy the City Zoning requirements for the primary research & 
development office use and ground-floor potential retail/restaurant tenants. The 
proposed loading area has been configured to allow for trucks to maneuver in and 
out of this area regardless of whether trucks already are parked in the adjacent bays. 
Trucks will access this area via Foley Street to the Block 21 Alley before backing into 
the loading area. Once in the bay, the trucks will fully be contained within the 
footprint of the building.  

Information regarding the specific loading maneuvers is provided in the 
Transportation Access Plan accompanying this submittal. Most deliveries will likely 
occur during the weekday morning hours. Regardless, as part of the overall Site 
management, deliveries being made to the Site will be scheduled to help minimize 
any shared loading conflicts.    
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4.3.1 Public Transportation 

There are ample public transportation services provided by the Massachusetts Bay 
Transportation Authority (MBTA) currently in the immediate vicinity of the Project 
Site as summarized in the following section. 

Existing Conditions 

The study area is currently served by two MBTA bus routes within 0.5 miles of the 
Project Ste. The area is serviced by MBTA Bus Routes 90 and 95. There are fifteen 
additional MBTA bus routes with stops within one mile of the Site. In addition, the 
Project Site is served by Assembly Station on the Orange Line of the MBTA, which 
opened in 2014 and is located approximately 2,000 feet (approx. 0.38 miles) east of 
the Project Site via Foley Street.  

› Bus Route 90 travels between Wellington Station and Davis Square via 
Assembly Square Mall, Sullivan Square, and Highland Avenue. The nearest 
stop to the Site is on Grand Union Boulevard at Foley Street just east of the 
Site. During peak periods, Bus Route 90 has a frequency of approximately 
30-50 minutes. 

› Bus Route 95 travels between Sullivan Square and West Medford via Mystic 
Avenue and Medford Square. The nearest stop to the Site is on Mystic 
Avenue (Route 38) just west of the Site, at Kensington Avenue. During peak 
periods, Bus Route 95 has a frequency of approximately 10-40 minutes. 

› Assembly Station on the Orange Line of the MBTA is approximately 0.38-
miles to the southeast of the Site via Middlesex Avenue and Foley Street. 
The Orange Line travels from Oak Grove in the north to Forest Hills in the 
south and serves the cities of Malden, Medford, and Somerville, as well as 
the Boston neighborhoods of Charlestown, Downtown, Chinatown, Back 
Bay, South End, Roxbury, and Jamaica Plain. The Orange Line runs 
approximately every six minutes during peak periods.  

Additional transit service is available within the study area beyond the 0.5 miles 
range discussed above. Additional stops on the Orange Line are located at Sullivan 
Square Station (located approximately 0.8 miles south of the Site) and Wellington 
(located approximately 0.6 miles north of the Site). Both Sullivan Square Station and 
Wellington Station are local transit hubs and provide connections to several 
additional MBTA bus routes. 

4.3.2 Trip Generation 

While the overall approved overall XMBLY development was planned to include a 
mixture of research & development, office space, residentials uses, and supporting 
retail/restaurant space, the current Project will consist entirely of research & 
development/lab space/office space with ground-floor retail/restaurant space. 



Block 21 - XMBLY SPSR-A 

Transportation 
4-6 

Proposed Project-Generated Traffic 
The amount of vehicular traffic generated by a development depends on multiple 
factors including size, location, and concentration of surrounding developments. The 
Trip Generation Manual1 published by the Institute of Transportation Engineers (ITE) 
categorizes these land uses and provides weekday daily, weekday morning, weekday 
evening, Saturday daily and midday peak hour unadjusted vehicle trip generation 
estimates for each use. For the proposed development, the trip generation estimates 
for the planned uses were projected using LUC 760 (Research & Development 
Building) and LUC 820 (Shopping Center).  

The Project will be a transit-oriented development primarily featuring research & 
development/lab/office space and with supporting ground floor retail/restaurant 
space. As noted above, traffic associated with the office/lab space was estimated 
using ITE LUC 760 (Research & Development Building) trip generation data. The 
retail uses are expected to be small, service-oriented businesses. While exact tenants 
have not yet been secured, these are not expected to be large destination-retail 
uses. Instead, potential uses will include small eating establishments, coffee shops, 
or gallery uses. While these do not fit the description of a transitional ITE “Shopping 
Center”, retail traffic was estimated using this land use code (LUC 820), which results 
in an overly conservative analysis. The overall unadjusted vehicle trip estimates for 
the Project are presented in Table 4-1. 

Table 4-1 Project Trip Generation – Unadjusted Vehicle Trips 

  
Research & 

Development 

 
Retail/ 

Restaurant 

Total 
Unadjusted 

Vehicle Trips 
Weekday Daily    

Enter            2,777  100   2,877  
Exit            2,777  100   2,877  
Total          5,554   200   5,754  
Weekday Morning    
Enter               351  3  354  
Exit             72   2   74  
Total               423   5  428  
Weekday Evening    
Enter                 84   10   94  
Exit             442   11   453 
Total               526  21  547  

a Based on ITE LUC 760 (Research & Development Center) based on 493,300 sf of gross Block 21A 
research & development building space.   

b Based on ITE LUC 820 (Shopping Center), assumes 5,300 sf of retail/restaurant space. 
 

 
1 Trip Generation Manual (10th Edition), Institute of Transportation Engineers, Washington D.C., 2017. 
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The values shown in Table 4-1 are the base unadjusted vehicle-trip estimates prior 
to the necessary adjustments for internal trip sharing, mode-splits, and other factors. 
The details of how these subsequent adjustments were made by each step are 
discussed in the following sections.  

Person Trips 

The unadjusted vehicle trips calculated using the ITE data were subsequently 
converted into person trips by applying national data2 for vehicle-occupancy rates 
for a variety of uses. This was done so that the national ITE-based data also would 
be converted to person trips using national data for consistency.  

Internal Capture Trips 

As described in the ITE Trip Generation Handbook, “because of the complementary 
nature of these land uses, some trips are made among the on-site uses. This capture 
of trips internal to the site has the net effect of reducing vehicle trip generation 
between the overall development site and the external street system (compared to 
the total number of trips generated by comparable land uses developed individually 
on stand-alone sites)…an internal capture rate can generally be defined as the 
percentage of total person trips generated by a site that are made entirely within the 
site. The trip origin, destination, and travel path are all within the site.” 

Based on the methodology outlined in the ITE Trip Generation Handbook, internal 
capture rates were applied to the gross person trips. The resulting peak-hour person 
trip estimates for the Project are presented in Table 4-2. 

 
2  Summary of Travel Trends – National Household Travel Survey; USDOT Federal Highway Administration (Washington, DC), 2017.  
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Table 4-2 Project Peak-Hour Person Trips 

  
Research & 

Development Retail a Total Person Trips 
Weekday Morning    

Enter  396   3 399 
Exit  79   2  81 
Total  475   5  480 
Weekday Evening    
Enter  95   16 111 
Exit  498   19  518 
Total  593  35  628 

a Person trip generation estimate with internal capture credits applied. 

Mode Share 

The mode shares to be used for this Project previously were established considering 
multiple sources. These include U.S. Census data3, a traffic study4 for a prior 
development proposal on the Project Site, the Mobility Management Plan (MMPG) 
for an adjacent parcel5, and data from the Notice of Project Change (NPC)6 prepared 
for the Partner’s office development within the Assembly Square Mixed-Use District 
(ASMD).  

The following sections discuss aspects of the Project which also should help 
promote a shifting from single-occupant vehicles as the predominant mode of travel 
near the Project Site. 

Promotion of Transit Use 

Access to public transportation will significantly reduce demand for vehicular travel 
and parking spaces. This should be particularly effective in relation to the MBTA 
Orange Line Assembly Station already being in operation within a short walking 
distance to the Project Site.  

As noted earlier, the on-site TDM coordinator will provide a central commuter 
information center within Block 21A in a prominent location such as in a building 
foyer, or near garage elevators. This will provide employees and visitors with transit 
maps and schedules and route information for pedestrians and cyclists.  

 
3  U.S. Census Bureau, American Community Survey 2012-2016 5-year estimates. Census Tract 3501.03.   
4  Assembly’s Edge, Special Permit with Site Plan Review (Chapter 4 – Transportation); Design Consultants, Inc. (Somerville, 

Massachusetts); April 19, 2018.   
5  XMBLY – 5 Middlesex Avenue (Appendix F - Mobility Management Plan); VHB (Watertown, Massachusetts); May 2018. 
6  Assembly Row Revised Program for Partners Healthcare Site – Notice of Project Change; VHB (Watertown, Massachusetts); May 15, 

2014. 
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Facilitating Bicycle and Pedestrian Travel 

The open space, pedestrian pathways and sidewalk connections proposed as part of 
the Project will be designed to complete and improve connections with the existing 
and future network of parks and pathways in the vicinity of the Project Site. Travel to 
the Project Site by cycling or walking will be promoted by the Proponent through 
the provision of improved bicycle and pedestrian connections within the Project Site 
and surrounding Assembly Square area. In addition to the secured covered bike 
storage noted earlier for Block 21A, bicycle racks also will be provided at locations 
near Block 21A and Block 21B. Walking to and from, and throughout the Project Site 
will be encouraged by the provision of a pedestrian-friendly Site layout, which 
features sidewalks and crosswalks at key points both within the Site and connecting 
to adjacent planned developments. As noted earlier the elimination of the existing 
on-street parking along Foley Street, and the elimination of a travel lane with the 
accompanying curbline shift will allow for significant enhancements to pedestrian 
and bicyclist accommodations. The bicycle and pedestrian infrastructure 
improvements will help to promote non-vehicular travel to the Project Site.  

The nearest Blue Bikes bicycle-sharing station to the Project Site is located near the 
northerly headhouse at Assembly Station approximately 1/4 mile to the east of the 
Project Site. Additionally, the Proponent remains committed to installing an additional 
bicycle-sharing station at the Project Site.  

As discussed earlier, the secured bicycle parking spaces to be provided within 
Block 21A will exceed City of Somerville requirements. The Project also will be 
providing short-term bicycle racks within 50 feet of the building entrance for 
Block 21A.   

Parking Management 

The parking ratio for the Project will be considerably lower than that found in a 
suburban setting and are low even for sites that are well-served by public 
transportation. With the limited supply, parking spaces will be allocated to a select 
number of employees.  

Parking for the research & development/lab employees will be allocated only to 
certain employees through a process to be determined by individual tenants, or 
parking use will be managed through pricing strategies. Given that the Project Site is 
located within 2,000 feet (approx. 0.38 miles) of the Assembly Station, not having 
access to parking on site should not be a hardship to employees. 

The Project’s 2,000 sf of retail space is expected to consist of small shops, 
restaurants, or cafes within the ground-level of the buildings. Even without any 
formal shared parking program, there will likely be shared activity. The majority of 
customer traffic to the retail/restaurant uses on site will likely be in the form of 
office/lab workers already on-site as opposed to destination retail traffic. 
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The Proponent will consider the following additional TDM measures:  

› Charge for on-site employee parking and provide subsidies for off-site 
parking; 

› Demand-responsive pricing: adjust hourly rates for employee and customer 
parking to manage parking availability; 

› Preferential carpool/vanpool parking spaces; and 
› Shared parking. 

Project Mode Share 

The existing mode splits for this area are compared to the resulting anticipated 
mode splits in Table 4-3. Through the implementation of this MMP, it is the hope 
and expectation of the Proponent that the percentage of trips made by automobile 
can be reduced to under 50-percent in keeping with the goals of the City of 
Somerville.   

Table 4-3 Mode Share 

 Use Vehicle Transit Bike/Walk 
Project with Exiting Mode Splits:    
Research & Development  54% 36% 10% 
Retail/Restaurant 80% 10% 10% 

Project with Anticipated Mode Splits:    
Research & Development  50% 38% 12% 
Retail/Restaurant 50% 25% 25% 

Source:  Based on hybrid of mode shares used in Partners Health Care Study PNF (2014), Certified 
NorthPoint TIS (with data from Kendall Square K2 City of Cambridge, “Hotel Parking and 
Transportation Demand Management Reports – City of Cambridge”, Assembly Edge PUD-PMP 
(2017), US Census data, and Boston Transportation Department data for Zone 11 (Sullivan 
Square). 

The existing mode shares discussed above were applied to the net-new person trips 
to generate the adjusted Project trips by mode. The local average vehicle-occupancy 
rate based on US Census data for each primary use then was applied to the vehicle 
mode to reflect the number of vehicle trips generated by the Project Site. 

Pass-By Trips 
While the ITE rates provide estimates for all the traffic associated with each land use, 
not all of the traffic generated by the Project will be new to the area roadways. For 
example, a portion of the vehicle-trips generated by the retail land use will likely be 
drawn from the traffic volume roadways adjacent to the Project Site. Someone 
traveling on Middlesex Avenue may choose to deviate from their original travel path 
to visit the Project Site retail, before heading back to continue to their final 
destination. For this evaluation, ITE pass-by rates for LUC 820 (Shopping Center) 
were utilized for the retail trip generation and applied to existing trips on the 
surrounding roadways (Middlesex Avenue, Foley Street, and Grand Union 
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Boulevard). Specifically, 34-percent of the Project Site trip generation was assumed 
to be drawn from the surrounding roadway network during the weekday evening 
peak hour. As ITE does not provide data for weekday daily or weekday morning peak 
hour conditions, a 25-percent pass-by rate was assumed.  

Table 4-4 Project-Generated Peak-Hour Trips by Mode 

 Bike/Walk Transit Vehiclea 
Weekday Morning    

Enter  49  151  169  
Exit  10   31   34 
Total  59   182   203  
Weekday Evening    
Enter 15  40   44  
Exit  65   194  216  
Total  80   234  260  

a Total development vehicle trips (including pass-by trips associated with the retail portion). 

As shown in Table 4-4, the Project is expected to generate between 203 and 260 
total vehicle trips during the peak hours studied. The breakdown of these trips by 
use is provided below in Table 4-5.  

Table 4-5 Project-Generated Peak-Hour Vehicle Trips by Use a 

  
Research & 

Development Retail  Pass-By b 
= Total New 
Vehicle Trips 

Weekday Morning     

Enter  168   1   0   169  

Exit  33  1   0   34  

Total  201   2   0   203  

Weekday Evening     

Enter  40   2   2  44 

Exit  211  3   2  216 

Total  251   5   4  260 
a New vehicle trips with internal capture credits applied. 
b Pass-by credits of 25% and 34% applied to weekday morning and weekday evening peak-hour retail 

trip generation, respectively.  
c  Source:  Table 4-4. 
 

As shown in Table 4-5, the Project is expected to generate a total of 203 and 260 
new vehicle trips (not including pass-by trips) during the respective weekday 
morning and weekday evening peak hours. Given the small size and location of the 
proposed 5,300 sf of proposed retail/restaurant uses, it is assumed that activity with 
that space mostly be in the form of workers within the Site or pedestrians walking 
past the storefronts. This is reflected by the negligible vehicular traffic expected to 
be generated by this space during the critical peak hours studied. The full potential 
impacts of the overall XMBLY project, including the current Project, were evaluated 
through a comprehensive Traffic Impact and Access Study reviewed as part of both 
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the City of Somerville and state MEPA review processes. As the trip generation 
summarized above falls within those previously-reviewed parameters, the findings of 
that prior study remain unchanged.     

4.4 Trip Distribution and Assignment 
The directional distribution of traffic approaching and departing the Project is a 
function of several variables. These include the population densities, shopping 
opportunities, competing uses, existing travel patterns, and the efficiency of the 
roadways leading to the Site. 

The distribution of Project-related traffic previously was evaluated as part of the 
overall XMBLY Master Plan approval. As the Project is primarily comprised of 
office/research & development/lab space, the trip distribution patterns evaluated 
during that process were determined using journey-to-work census data for the 
City of Somerville. On a regional basis, these previously-prepared estimates remain 
unchanged as shown in Table 4-6.   

Table 4-6 Vehicle Trip Distribution Summary 

Route Direction 
Commercial Trip 

Distribution 
I-93 North 18% 
I-93 south 15% 
Route 28 north 11% 
Route 28 south 21% 
Broadway north 17% 
Mystic Avenue north 6% 
Mystic Avenue south 12% 
Total  100% 

As noted earlier, while the Site’s previously-approved right-in/right-out access and 
egress via Road L to and from Middlesex Avenue will remain unchanged with the 
initial Site development. Specifically, at its intersection with Middlesex Avenue 
turning movements will continue to be limited to entering and exiting right-turns 
only due to the existing landscaped island opposite the Site. However, the 
Proponent currently is advancing a design providing enhanced access and egress at 
this location on a longer-term basis. With the reconfiguration of the Mystic 
Avenue/Middlesex Avenue intersection discussed dealer, a more standard T-design 
will be provided. Besides promoting lower travel speeds, it also will be possible to 
allow exiting traffic from Road L  directly onto Mystic Avenue northbound as 
through-movements from Road L. Southbound left-turns from Middlesex Avenue 
onto Road L are planned to remain restricted as part of this change. This is due to 
this movement (mostly intended to access the Block 21B garage) being more 
appropriate accommodated via Foley Street to the Block 21 Alley. 
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With these changes (which will require both City of Somerville and MassDOT 
approval), changes to travel patterns in the immediate vicinity of the Site are 
anticipated. These changes should be limited to the roadway immediately adjacent 
to the Project Site, as well as Grand Union Boulevard, Revolution Drive, and Mystic 
Avenue. The changes are expected to be beneficial. Traffic exiting the Block 21B 
garage and wishing to access I-93 South (via the Mystic Avenue signalized u-turn) 
or Mystic Avenue by itself face a circuitous route in the absence of the changes 
noted above. This traffic would have had to turn left onto Road L and then right 
onto Road K to access Revolution Drive. From that point, this traffic would turn 
right onto Mystic Avenue at its signalized intersection with Revolution Drive to 
reach the destinations noted earlier. Motorists instead would now able to access 
Mystic Avenue directly without introducing additional traffic along Road L and 
Road K through the overall XMBLY development. 

With the Block 21 Alley being one-way southbound traffic will not be able to access 
the Block 21B garage via Road L, which will help to limit conflicts along this 
pedestrian-oriented roadway. Instead, traffic arriving from the south on Mystic 
Avenue still will turn right onto Middlesex Avenue, but at a significantly improved 
intersection. While these vehicles will not be able to access the garage by turning 
directly right onto Road L, the required path of turning right onto Foley Street 
(from a dedicated right-turn lane) and then right into the Block 21 Alley will provide 
a direct route with minimal conflicts.  

Based on this analysis, the previously established regional trip distribution patterns 
will remain unchanged. The planned changes to the Mystic Avenue/Middlesex 
Avenue intersection will result in subtle changes to how Site traffic uses the 
surrounding streets, but these changes ultimately should be beneficial.    

4.5 Transportation Demand Management Plan 
A full Mobility Management Plan (MMP) documenting transportation demand 
management (TDM) measures to minimize single-occupant automobile trips to the 
Site is required as part of the City of Somerville approval process. The required MMP 
has been prepared and is included as part of this overall submittal for Block 21. The 
following section provides a general summary of the TDM measures included in the 
MMP, which builds upon the prior MMP prepared for the overall XMBLY 
development.   

General Measures 

Transportation Management Association (TMA) Involvement 

The Block 21 Proponent will discuss becoming a member of Assembly Connect, 
Assembly Square’s Transportation Management Association (TMA) with TMA 
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management, and this requirement will be satisfied within the timeframe noted 
above.  

Transportation Coordinator 

As required by the submittal requirement for MMP’s, an on-site TDM coordinator 
will be designated for the Project. Alternatively, a representative from an approved 
Mobility Management Association may be appointed in place of an on-site TDM 
coordinator. The work location and contact information for the TDM Coordinator will 
be provided to the Director of Mobility Division (the “Director”) prior to the issuance 
of a Certificate of Occupancy. This person may be the office manager, human 
resources employee, or other individual serving a dual role in another job on the 
Project Site. Also, the specific office location for the TDM Coordinator will be shown 
on plans to be submitted to the Director prior to the submittal of the Building 
Permit application.    

The person(s) in this role will coordinate with other organizations within Assembly 
Square to help promote a reduced reliance on single-occupant motor-vehicle travel 
to the Project Site. To that end, the TDM measures identified in the following 
sections will be implemented under the direction and supervision of this person. The 
final job description for this role will be determined over time, but the duties of the on-
site TDM coordinator will include, but not be limited to: 

› Assisting site employees with ride matching and transportation planning; 
› Developing and implementing appropriate TDM measures; 
› Disseminating information on alternate modes of transportation and developing 

transportation related marketing and education materials; 
› Hosting an annual mobility management educational meeting for tenants and 

their employees (both the content of this meeting and associated posted material 
shall be provided to the Director for review and approval prior to the issuance of 
a Certificate of Occupancy); 

› Developing and maintaining information pertaining to pedestrian and cycling 
access to and from the Project Site;   

› Distributing transit maps and passes;  
› In tenants’ lease agreements the Proponent will require that tenants provide an 

Emergency Ride Home, with a copy of the lease agreement language specifying 
that being provided to the Director for review prior to the issuance of the 
building’s Certificate of Occupancy; and 

› Tenants will make efforts to seek qualified candidates located within one-quarter 
mile (i.e., walking distance) of the Project Site.  

Ride-Sharing Services   

The parking needs for the Project will be lessened due to the nearby availability of 
public transit currently provided in the area. Furthermore, alternate means of travel, 
such as taxi, private ride services (Uber, Lyft, and others) should continue to reduce 
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the parking needs for this area. The exact level of usage by these private ride-
sharing services can be quantified through post-opening monitoring studies to be 
conducted as discussed later in this document.   

Use-Specific Measures 
In addition to the general TDM measures outlined above, the following use-specific 
programs for the office/laboratory uses and retail shops and restaurants also will be 
provided.   

Research & Development Laboratory Space 

The Block 21 research & development/lab employer(s) will be required to implement 
appropriate TDM measures in the lease(s) and to be overseen by the on-site 
building TDM coordinator. As not every TDM program will be suitable for every type 
of employer, such as telecommuting or flexible work hours, the on-site TDM 
coordinator will offer technical assistance to employers to evaluate potential 
programs and implement them when appropriate. Employer-based TDM measures 
may include the following programs:   

› Preferential carpool and vanpool parking within the parking garage and spaces 
near office building entrances within the parking garage as a convenience to 
commuters and to promote ridesharing; 

› Ride matching assistance managed by the on-site TDM coordinator so that 
employees find appropriate carpool and vanpool partners; 

› Sponsored vanpools and subsidized expenses; 
› Tenants will provide employees with Qualified Transportation Fringe benefits per 

current U.S. Internal Revenue Service Code, with a copy of the lease agreement 
language specifying that being provided to the Director for review prior to the 
issuance of the building’s Certificate of Occupancy; 

› Provide telecommuting and flexible work hour options for employees in 
appropriate jobs; 

› Provide incentives for bicycle and pedestrian commutes, like covered bicycle 
storage, changing rooms, and shower facilities; 

› Hold promotional events for transit-riders, cyclists, and pedestrians; 
› Offer direct deposit to employees; and 
› The Proponent will consider providing preferred parking for low-emitting fuel-

efficient vehicles and/or electric vehicle charging stations within the Block 21B 
parking garage.  

EV Parking Spaces    

The City of Somerville currently targets having 25-percent of the spaces in a parking 
facility being installed with electrical vehicle (EV) charging stations and having all of 
the spaces being EV-ready. The current plan calls for 156 of the 1,283 total parking 
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spaces within Block 21B to be installed with EV charging stations. This translates into 
roughly twelve-percent of the parking supply initially having charging stations. This 
is an appropriate level based on current conditions, and conditions for the near 
horizon. This ratio is more than double what was specified during the overall XMBLY 
project’s review under the Massachusetts Environmental Policy Act.   

Retail/Restaurants 

The Proponent is seeking to attract retail/active uses such as restaurants or cafés, 
general merchandise, and/or service tenants for the proposed 3,300 sf of supporting 
ground-floor use in Block 21A and the additional 2,000 sf of Block 21B general 
retail/restaurant space. As most of these businesses will be small shops, there will 
not be the same levels of TDM opportunities internal to each individual business as 
will be available with larger employers, but employees who work at the Project Site 
will be able to take advantage of the transportation guidance and programs 
coordinated by the transportation coordinator.    

The suite of TDM measures to be implemented in association with the retail shops 
are fewer than for traditional offices but will still have an impact in reducing single-
occupant vehicle travel. The retail/restaurant MMP measures for those tenants with 
more than fifty (50) employees may include the following: 

› Ride matching services and transit information provided by the on-site TDM 
coordinator;  

› Tenants will provide employees with Qualified Transportation Fringe benefits per 
current U.S. Internal Revenue Service Code, with a copy of the lease agreement 
language specifying that being provided to the Director for review prior to the 
issuance of the building’s Certificate of Occupancy;  

› Offer direct deposit to employees; and 
› As noted earlier, the Proponent will provide parking for EV vehicles within the 

proposed Block 21B garage.  

Monitoring and Annual Reporting  
The Block 21 Proponent will conduct annual travel surveys as required. These surveys 
will be developed through consultation with the City to determine the number of 
Project Site employees utilizing public transportation, those traveling to the Project 
Site by private automobile, and those using car-sharing services. Employees also will 
be surveyed to identify those that bike or walk to and from work. The Proponent is 
committed to making reasonable efforts to achieve the City’s goal to control the 
percentage of trips made by automobile at 50 percent or less, consistent with 
SomerVision. If annual monitoring and reporting identifies a shortfall in meeting this 
goal, additional mobility management programs and services must be implemented. 

The annual update to the MMP, to be submitted to the City, will include the 
following the components. 
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› Annual travel survey of employees; 
› Annual reporting of parking utilization for Block 21B and the 12-space surface 

parking lot. This will be done through an inventory to be conducted for a 
representative weekday midday period when it can reasonably be assumed that 
the combined peak parking demand for employees and visitors would occur; 

› Biennial (every other year) counts of entering and exiting automobile trips for the 
Block 21B parking garage proposed as part of the Project; and 

› A status summary of the MMP in place at the Site will be provided.  
In keeping with standard practices for the City of Somerville, all the monitoring 
outlined above will occur during the months of April/May or September/October, 
unless other time periods are pre-approved by the City. 
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5  
Utility Design and Management  
The following report is submitted relating to the Site Plans entitled, “Block 21 - 

XMBLY, Somerville, Massachusetts”, dated March 16, 2021 as part of this Special 

Permit with Site Plan Approval (SPSR-A) submission. 

For the Project Locus Map, refer to Figure 3.1. 

For existing utilities referenced in this report please refer to the drawing in the 

Appendix A, entitled: 

➢ Existing Conditions Plan of Land, SV-1, dated November 2017. 

➢ For proposed utilities referenced in this Chapter please refer to the drawings 

in the Appendix A – Civil Site Plans, entitled: 

➢ Grading, Drainage, and Erosion Control Plan, C5.00, dated March 16, 2021  

➢ Utility Plan, C6.00, dated March 16, 2021 

5.1 Study Description 

This analysis describes the existing and proposed on-site and surrounding utility 

infrastructure supporting the proposed Block 21 (the “Project”) at the XMBLY master 

plan development at 5 Middlesex Avenue, Somerville, MA.  The proposed XMBLY 

master development is a 9.4 acre area of land bounded by Foley Street to the north, 

Grand Union Boulevard to the east, Revolution Drive to the south, and Mystic 

Avenue and Middlesex Avenue to the west (the “XMBLY PUD-PMP Site”).  The 

following analysis focuses on the utilities of the XMBLY master development and 

how the proposed utilities service both Block 21 and the XMBLY master 

development.  The analysis shows the proposed Project is consistent with the 

previously approved master planned utility design.  The report uses and makes 

references to the previously submitted Utility Analysis prepared by VHB as part of 

the Assembly Square Amended Preliminary Master Plan (“PMP”), Planned Unit 

Development (“PUD”) submitted to the City of Somerville (the “City”) in May 2014 

which relied upon the Assembly Square Development Utility Analysis confirmed and 

updated the findings in a report by Green International Affiliates, In., (“GIA”), which 

analyzed for the Somerville Office of Housing and Community development 

(“OHCD”), all existing utilities, and future improvements within the Assembly Square 

Revitalization Area (“ASRA”).  The GIA report was completed in November 2001 and 

entitled “Utility Analysis Report (“UAR”) for Assembly Square Revitalization Area 

Somerville, Massachusetts”.   
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Existing utilities and associated infrastructure within the XMBLY PUD-PMP Site and 

surrounding roadways were obtained from actual on the ground survey performed 

by VHB in November 2017 supplemented by additional subsurface investigations, 

field observation and information of record. 

This report was prepared using information in the 2014 AMP-PUD submission and 

2001 GIA report. Previously, a Planned Unit Development Preliminary Master Plan, 

XMBLY, Somerville, MA was approved by the Planning Board on June 4, 2018, with 

amendments under the Amended Planned Unit Development Preliminary Master 

Plan, XMBLY, Somerville, MA, which was approved by the Planning Board on July 16, 

2020 and issued with corrections on July 29, 2020 (as amended “PUD-PMP”).   This 

report is a revision of the Amended PUD-PMP Utility Analysis and contains all the 

utility existing information, data and analyses that are valid for current conditions. 

This report identifies the availability and adequacy of the existing utility facilities and 

infrastructure that will serve Blocks 21A, 21B, 24, 26, and Alta XMBLY of XMBLY, and 

not just the utilities servicing the Project.  The utility design changes associated with 

the Project are consistent with the previously approved Amended XMBLY PUD-PMP . 

5.2 Water Supply and Distribution 

The City owns and maintains the public water distribution system that services the 

ASRA. The City’s water distribution system supplies both domestic and fire 

protection water to the area. The following sections describe the existing water 

system surrounding the XMBLY PUD-PMP Site and its capability to service the 

proposed development. 

5.2.1 Existing 

This existing water system is part of a City-wide interconnected network that is 

supplied by the Massachusetts Water Resources Authority (“MWRA”) through seven 

metered connections. The City is supplied by both MWRA’s high service and low 

service pressure systems.  The water distribution system within the Assembly Square 

area is part of the City’s low service system. 

MWRA Meter 91 is located at the intersection of the Fellsway West and Middlesex 

Avenue and provides the closest supply of water to the Assembly Square area from a 

48-inch cast iron water main located in Middlesex Fells Parkway (“Fellsway”).  The 

City does not have any water storage facilities or any pumping stations that service 

this area.  

The water distribution system surrounding the XMBLY PUD-PMP Site is described as 

follows: 

➢ The primary connection to the MWRA meter is a 20-inch diameter cast iron 

main installed in 1925 by the City within and along Middlesex Avenue. 



Block 21 - XMBLY SPSR-A 

Utility Analysis 

5-3 

 

➢ Several branch lines of varying diameter feed off the 20-inch main between 

Middlesex Avenue and the Fellsway. 

➢ A new 20-inch water main from the existing 20-inch water main in 

Middlesex Avenue, continues along Grand Union Boulevard to Foley Street 

then continues west along Foley Street to Middlesex Avenue where the new 

20-inch water main is looped into the existing 20-inch water main in 

Middlesex Avenue. The newly constructed 20-inch main in Foley Street 

replaced the existing 12-inch water main installed in 1928 as part of the 

infrastructure improvements for the Assembly Row.  

➢ Water mains were extended ranging in size from 8 to 20-inch, from the 

newly constructed 20-inch water main in Grand Union Boulevard along 

Artisan Way, Great River Road, Canal Street, Foley Street and Revolution 

Drive where they are interconnected to create multiple looped systems.  

➢ The remainder of the system along Foley Street, Grand Union Boulevard and 

Mystic Avenue consist of a 12-inch diameter pipe interconnected to create 

several loops. 

5.2.2 Required Water Demands 

Projected Water Use 

Estimates of water demand have conservatively been determined assuming water 

use is equivalent to wastewater flows calculated in accordance with Massachusetts 

Department of Environmental Protection (“MassDEP”) Wastewater Design Flows in 

314 CMR 7.15.  However, these flows are likely to be reduced in recognition of 

Proponent’s commitment to implement water conservation measures and 

maximizing water efficiency within building during the design development phase 

for each Block.  In all cases, the City’s water distribution system is anticipated to 

provide sufficient capabilities to meet the normal daily peak demands of XMBLY.  

The projected water consumption rates used to calculate Maximum Projected Water 

Flow below assume water use to be equivalent to wastewater flows calculated in 

accordance with the MassDEP Wastewater Design Flow Guidelines in 314 CMR 7.15, 

generally as follows:   

➢ Office Space/Lab/Research & Development: 110 gallons per day per 1,000 

square feet  

➢ Apartments: 110 gallons per day per bedroom  

➢ Retail: 50 gallons per day per 1,000 square feet  

➢ Restaurant: 35 gallons/seat   

Because the DEP wastewater design flows are considered very conservative in 

relation to actual flow volumes, no increase in water consumptive rates have been 

applied to these figures. 
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Table 5-1 - Maximum Projected Water Use 

Land Use 

Unit – Wastewater 

Rate (GPD) 

Total Size of  

Building Program 

Water Use 100% of 

Wastewater Rate 

(GPD) 

Office/Lab/Research 

& Development 

110/1,000 SF 1,234,804 SF 135,828 

Residential 110/bedroom 418 Bedrooms 45,980 

Retail 50/1,000 SF 21,933 SF 1,097 

Restaurant 35/seat 260 seats 9,100 

Fire Station 50/person/shift 8 people/ 

2 shifts 

800 

Total   192,805 

Fire Flow Demand 

The water system within the XMBLY PUD-PMP Site provides both domestic and fire 

flow water supply.  The City’s existing water distribution network within this area has, 

on average, fire hydrants located 300 feet apart throughout the entire area. This 

spacing meets the typical maximum recommended distance between hydrants in an 

urban setting. 

The minimum Needed Fire Flow (“NFF”) for MWRA Meter 91 and maximum 

Insurance Services Office (“ISO”) requirements for a Community are: 

Fire Flowrate 

Estimated minimum NFF requirements 

to be supplied by MWRA for meter 91:  2,000 gallons per minute (gpm) 

 

Maximum requirements a community is 

required to supply according to the ISO:  3,500 gpm 

 

The required minimum residual pressure at any location within the distribution 

system during a fire flow situation is 20 psi. 

5.2.3 Proposed Water 

A hydraulic analysis was also performed on the City water system as part of the 

Assembly Row PUD-PMP that indicates the existing municipal water system has 

sufficient capacity for existing maximum daily demands plus a 3,500 gpm fire flow 

demand while maintaining greater than the minimum required pressure of 

20 pounds per square inch (“psi”) throughout the system.  Independent hydrant 

flow tests conducted in Foley Street verify the existing available flows, pressures, 

and the ability to accommodate the added load. 
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A fire flow of 3,500 gpm is the maximum flow a community is required to supply 

according to the ISO standards. 

Based on VHB’s analysis, the Future Maximum Day Demand and 3,500 gpm fire 

flow can be achieved within the XMBLY PUD-PMP Site after the proposed water 

improvements are constructed. 

XMBLY PUD-PMP Site proposes the following water mains and service connections: 

➢ A  12-inch water main was installed  in “Road K” that creates a loop 

through the XMBLY PUD-PMP Site connecting the City’s 20-inch main in 

Foley Street to the existing 12-inch main in Revolution Drive. 

➢ A proposed  secondary12-inch water main in “Road L” and the Block 21 

Alley creates a loop around Block 21A by connecting to the proposed 12-

inch main in Road K, west though Road L, and north in the Block 21 alley 

connecting to the City’s 20-inch main in Foley Street. 

➢ Block 21A connections to the proposed 12-inch main in the Block 21 Alley, 

with potential connections to water stubs to the 12-inch main in “Road K” 

for domestic and water services. 

➢ Block 21B connection into the City’s 20-inch main in Middlesex Avenue and 

20-inch main in Foley Street and potential connections to water stubs to 

the proposed 12-inch main in the Block 21 Alley for domestic and fire 

services. 

5.3 Sanitary Sewer 

The City of Somerville owns and maintains the sanitary sewer system in the 

Assembly Square Redevelopment Area (the “ASRA”).  The sanitary sewer is a 

separated system with storm drainage collected in an independent system. 

5.3.1 Existing 

The ASRA sewer shed begins with an eight-inch sewer main at the north end of 

ASRA. The sewer trunk line flows from North to South within Grand Union Boulevard 

gradually increasing to an 18-inch at the intersection of Foley Street and Grand 

Union Boulevard.  The trunk line continues to flow within Grand Union Boulevard 

towards the southern end of the ASRA, where the sewer system connects into a 24-

inch pipe on North Union Street prior to discharging to the City of Somerville 

Regulator Manhole, which is the connection to the MWRA system. 

During the permitting for the Assembly Row development, the total peak sewer 

flows were projected for the full-buildout of the Assembly Row development which 

was calculated to generate approximately 3.11 million gallons per day (MGD).  The 

18-inch sewer trunk line has a design capacity of approximately 5.1 MGD at a slope 

of approximately 0.003 with an average velocity of 5 feet per second. 
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5.3.2 Proposed  

The average daily wastewater flows rates are based on MassDEP, Sewer System 

Extension and Connection, regulation 314 CMR 715.  The proposed land use areas 

and calculated flow rates are shown on Figure 6.1.  

The existing 18-inch trunk line sewer system has adequate capacity to accept the 

proposed peak flows of the Project and XMBLY.  All five (5) proposed development 

blocks (Blocks 21A, 21B, 24, 26, and Alta XMBLY) will be serviced via connections into 

the 8-inch sewer main within “Road K” or to a proposed 8-inch sewer main flowing 

west to east within the proposed “Road L”, and connect into the existing 18-inch 

trunk line in Grand Union Boulevard.  The existing 18-inch sewer trunk line will have 

capacity to handle all peak sewer demands of the Proposed Development with an 

excess capacity of approximately 1.0 MGD +/-. Existing sanitary sewer connections 

from the existing office building could be utilized as connections for the proposed 

Block 24.  These existing sanitary sewer lines connect to the 8-inch sewer line that 

runs parallel to Middlesex Avenue.  Further investigations will need to be performed 

to determine the viability of these connections.  The Grand Union Boulevard sewer 

trunk line ultimately flows southerly within Grand Union Boulevard to a 3’-3” by 3’-

11” MWRA sewer interceptor near North Union Street.  The MWRA interceptor 

conveys flow to the Charlestown Pumping Station and eventually to the Deer Island 

Treatment Plant.  All of XMBLY, including the Project, will increase wastewater flows 

to the MWRA interceptor sewer. 

5.3.3 Sewer Mitigation 

The City of Somerville requires Inflow and Infiltration (“I&I”) improvements for 

developments with greater than 2,000 GPD of sewer flow.  The policy requires the 

proponent to remove or cause the removal of a minimum of four (4) gallons of I/I 

flow for each gallon of new wastewater generated.  Alternatively, the City has 

created a mitigation fund which provides developers the option to contribute to the 

fund in lieu of performing infrastructure improvements.  The Proponent will work 

closely with the City to determine the I&I mitigation for the Project through the PUD 

and Special Permit processes. 

5.4 Stormwater 

5.4.1 Existing Drainage Conditions 

The XMBLY PUD-PMP Site was previously covered with existing buildings and 

parking lots or areas that were previously developed with buildings and since been 

demolished.  The XMBLY PUD-PMP Site is generally flat, ranging from approximate 

elevation 9.0 feet (NGVD) to 14.0 feet (NGVD) except for the eastern edge of the 

XMBLY PUD-PMP Site that has a 3:1 slope up to an elevation of 14.0 feet (NGVD) to 

transition into Grand Union Boulevard.  Much of the XMBLY PUD-PMP Site is 

covered by impervious parking or near-impervious surfaces with minimal landscape 
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islands or features.  Much of pervious area is found adjacent to Grand Union 

Boulevard.  See Plan Sv-1 Existing Conditions Plan of Land in Appendix A. 

The existing on-site drainage systems collect and convey stormwater runoff from the 

impervious areas via a closed drainage system of catch basins, pipes, and manholes, 

that connects into the existing stormwater infrastructure in the abutting streets.  The 

eastern half of the XMBLY PUD-PMP Site conveys the stormwater runoff to the 

existing stormwater infrastructure in Foley Street and Grand Union Boulevard which 

flows East to the recently built 72-inch drainage outfall and ultimately discharging to 

the Mystic River downstream of the Amelia Earhart Dam.  The western half of the 

XMBLY PUD-PMP Site conveys the stormwater runoff to the existing stormwater 

infrastructure near the intersection of Foley Street and Middlesex Avenue which 

flows North to the existing 84-inch drainage outfall and ultimately discharging in the 

Mystic River upstream of the Amelia Earhart Dam.  See Figure 6.1 Existing Drainage 

Areas for the XMBLY PUD-PMP Site’s existing drainage boundaries. 

NRCS Soil Maps for Middlesex County (NRCS Web Soil Survey, 12-21-2017) show 

the existing soils to be Urban Land with wet substratum (603) and Udorthents with 

wet substratum (655) (see Figure 5.2).  Geotechnical information available at the time 

of this memo classify the soils as hydrologic soils group D, which has low infiltration 

potential.  The cover condition and soils present in the XMBLY PUD-PMP Site result 

in minimal infiltration of stormwater under existing conditions.  Areas to the North 

and East of the XMBLY PUD-PMP Site that were historically occupied with railroad 

and manufacturing facilities were redeveloped into mixed-use buildings that were 

required to limit infiltration during redevelopment. 

5.4.2 Proposed Stormwater Management System 

 

An overall goal of the XMBLY master development is to provide a comprehensive 

stormwater management system designed to enhance the water resources both on 

the XMBLY PUD-PMP Site and downstream by taking a holistic approach to 

stormwater mitigation on the entire XMBLY PUD-PMP Site. The analysis outlined in 

this section concludes that the Project will vastly improve the existing conditions on 

the XMBLY PUD-PMP Site and accomplish this goal by: 

➢ Implementing an environmentally sensitive site design that creates 

additional open space areas and significantly reduces the amount of on-

site paved surface parking areas thereby re-establishing components of a 

natural water cycle (evapotranspiration, groundwater recharge and runoff) 

on the XMBLY PUD-PMP Site. 

➢ Improving the surface water and groundwater quality by implementing 

integrated stormwater controls throughout the XMBLY PUD-PMP Site 

including the use of Low Impact Development (LID) techniques, where 

feasible, as well as traditional stormwater Best Management Practices 

(BMPs) combined with a thorough Operation and Maintenance (O&M) 

Plan.  
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➢ The stormwater management system is designed to attenuate the peak 

rate and volume of runoff to meet existing conditions.  

XMBLY, under proposed conditions, maintains the existing hydrologic conditions 

and corresponding drainage subwatersheds.  The eastern half of the XMBLY PUD-

PMP Site will convey stormwater runoff to the 72-inch outfall and the western half of 

the XMBLY PUD-MP Site will convey stormwater runoff to the 84-inch outfall.  

XMBLY shall install new drainage infrastructure within the proposed “Road K” and 

“Road L” and Block 21 Alley.  Roof drains from the proposed buildings and site 

drainage associated with the five (5) blocks will connect directly into the existing 

drainage infrastructure in Revolution Drive, Grand Union Boulevard, , and Foley 

Street, or into the proposed drainage infrastructure in “Road K”, “Road L”, and the 

Block 21 Alley.  See Figures 6.2 and 6.3 for the XMBLY PUD-PMP Site’s proposed 

drainage area boundaries. 

Stormwater runoff from the XMBLY PUD-PMP Site will be collected in a series of 

deep-sump catch basins with oil/debris traps and treated by proprietary particle 

separators and non-structural BMPs before discharging to either the 72-inch trunk 

line or to the 84-inch outfall.  Regular sweeping programs for roads, parking, and 

loading areas, and a scheduled catch basin cleaning program will be proposed for 

pollutant source reduction.  LID stormwater management techniques and BMPs will 

be incorporated into the design as much as possible for stormwater quality and 

temperature control as the design development of each block progress. 

A Long-Term Operations and Maintenance (“O&M”) Plan will be prepared in future 

Special Permit and Subdivision applications.  The O&M Plan will provide detailed 

procedures and a schedule for maintaining each of the BMPs.  It is anticipated that 

the O&M plan will be formalized in an agreement with the City to maintain the 

proposed BMPs. 

Refer to Plan C4.00 Grading, Drainage, and Erosion Control Plan in Appendix A for 

the proposed drainage infrastructure servicing the Project and in the proposed 

roadways.  Further information on stormwater runoff mitigation can be found in 

Chapter 6, Stormwater Management Summary.  BRE-BMR Middlesex LLC (the 

“Applicant”) will submit more detailed plans and information regarding the water 

quality design and stormwater runoff mitigation analysis as part of the Proposed 

Roadway and Site Construction Permit applications.  Detailed plans have already 

been submitted for Alta XMBLY and the Roadways to the City. 

5.5 Private Utilities 

The follow sections describe the existing and proposed private utilities surrounding 

the XMBLY PUD-PMP Site: 
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5.5.1 Gas 

Gas services to the XMBLY PUD-PMP Site are provided by National Grid.  The 

existing gas lines surrounding the XMBLY PUD-PMP Site are as follows: 

➢ 12-inch gas main running north-south along the centerline of Middlesex 

Avenue 

➢ 20-inch gas main along the centerline of Mystic Avenue 

➢ 8-inch gas main running east-west along Foley Street 

➢ 12-inch existing gas line that on the eastern part of the XMBLY PUD-PMP 

Site that continues south on Grand Union Boulevard and east on Revolution 

Drive. 

There are no gas services on Revolution Drive west of Grand Union Boulevard. 

A proposed 12” gas main is routed down Road L and Road K, with connections on 

the Block 21 alley, providing service connections to the proposed blocks from the 

proposed roadways.  Refer to Plan C5.00 Utility Plan in Appendix A for potential gas 

connections to the Project.   

5.5.2 Electrical 

There are several existing electric duct banks and manholes surrounding the XMBLY 

PUD-PMP Site in Middlesex Avenue, Foley Street, and Revolution Drive.  Eversource 

provides the electricity for the ASRA. 

Electric conduits run north-south on the eastern side of Middlesex Avenue and 

Mystic Ave, with an electric manhole (“EMH”) at the intersection of “Road L” and 

Middlesex Avenue intersection.  This EMH can be utilized as a proposed connection 

point for Block 21B.  There is an existing EMH on the eastern side of Mystic Avenue 

at the northeast corner of Revolution Drive and Mystic Avenue that can be utilized 

as a proposed connection point for Block 26. 

XMBLY proposes to connect a new electrical duct bank to an existing EMH at the 

northeast corner of the “Road L” and Grand Union Boulevard intersection, run the 

proposed duct bank east-west along “Road L”, split the duct bank north and south 

along “Road K” and connect into the existing electrical duct bank in Revolution 

Drive, while continuing along “Road L” to provide services to the proposed 

buildings.  This new electrical duct bank will be used to service the Project.  See Plan 

C5.00 Utility Plan in Appendix A. 

VHB will design the conduit and manhole system in conjunction with Eversource to 

accommodate the XMBLY master development’s required electrical infrastructure. 



Block 21 - XMBLY SPSR-A 

Utility Analysis 

5-10 

 

5.5.3 Telephone Communications, Data, and Cable 

Verizon, Comcast, and RCN provide telephone communication and services to the 

XMBLY PUD-PMP Site.  The system consists solely of underground duct banks.  

Telecom conduits are located along Grand Union Boulevard, east of the XMBLY 

PUD-PMP Site, including combined telecom manholes (“TMH”) for Comcast, RCN, 

and Federal Realty owned house conduits, and separate TMHs for Verizon.  A pair of 

these manholes are located just east of Block 23 on Grand Union Boulevard.  A 

combined RCN and Comcast duct bank and series of manholes begin on Middlesex 

Avenue just west of Block 21B, running north along Middlesex.  This duct bank splits 

north and east at the intersection of Middlesex and Foley Street through a TMH.  

The RCN/Comcast duct bank runs east/west along the south side of Foley Street 

north of the Project and bends south onto Grand Union Boulevard. 

Under proposed conditions, a new duct bank for RCN, Comcast, and Verizon 

conduits is proposed to be constructed along Roads “K” and “L” to provide service 

to each individual block.   The proposed conduits would connect into the north side 

of the RCN/Comcast/FRIT and Verizon TMHs in Grand Union Boulevard, run north 

along Grand Union Boulevard, bend west down the intersection of “Road L” and 

Grand Union Boulevard, and run west/east in “Road K”.  These new telephone duct 

banks will be used to service Blocks 21A, 24, 26, and Alta XMBLY.  The ductbanks will 

terminate at proposed TMHs at either end of “Road K”.  There is an existing TMH on 

eastern side Middlesex Avenue northeast of the “Road L” and Middlesex Avenue 

intersection. See Plan C-5 Utility Plan in Appendix A for the Project’s utility 

connections. 

VHB will design the conduit and manhole system in conjunction with Verizon, 

Comcast, and RCN to accommodate the required telephone communication 

infrastructure. 



VHB Figure 5.1 - Projected Sewer Flows and I/I Mitigation

101 Walnut Street Project: XMBLY Amended Planned Unit Development Proj. No.: 14000.05

Watertown, MA 02172 Location: 5 Middlesex Ave, Somerville, MA Date: 3/14/2021

(617) 924-1770 Computed by: PTM

Checked by:                 DAH

Block Use Area
1
 (SF) Unit Bedroom Quantity

Unit Flow
3 

(Gal/Unit)

Average 

Flow 

(GPD)

Total Block 

Flow (GPD)

Total 

Development 

Flow (GPD)

Net 

Development 

Flow (GPD)
5

Comments

Office/Lab/R&D 391,200 1,000 SF  - 391 110 43,032

Retail 2,310 1000 SF 2.3 50 116

Restaurant2
990 seat 33 35 1,155

Retail/Active 1,400 1000 SF 1.4 50 70

Restaurant2 600 seat 20 35 700

Fire Station 10,000 person/2 shifts  - 16 50 800

Residential 300,000 Bedroom 418 418 110 45,980 329 units

Retail 5,744 1000 SF 5.7 50 287

Restaurant2
4,489 seat 150 35 5,237

Office/Lab 460,100 1,000 SF 460 110 50,611

Retail/Active 2,730 1000 SF 2.7 50 137

Restaurant2
1,170 seat 39 35 1,365

Office/Lab 383,500 1,000 SF 384 110 42,185

Retail/Active 1,750 1000 SF 1.8 50 88

Restaurant2
750 seat 25 35 875

Existing Office 162,000 1,000 SF 162 75 12,150 12,150 Existing office building to be removed

10,233

Notes:

1)

2)

3) Average flows for Massachusetts are based on 310 CMR 15: Title V. Fire Station Sewer Flow Rate assumed 50gal/person/two shifts

4) Sewer flows are conveyed into Grand Union Boulevard sewer main, which discharges into the Somerville/Medford MWRA Intercepter Sewer.

5) New Development Flow is determined by subtracting the Existing Office Flow (12,150 GPD) from the Total Development Flow

Retail/Active use space was allocated 30% restaurant. Building Program information taken from P&W Site Program dated 12/14/2020. 

Restaurant seats are calculated based on 30 square feet per seat 

51,504
Alta XMBLY 

(Block 23)

Block 26 43,148

Block 21A

Block 21B 1,570

192,637204,787

44,303

Block 24 52,113
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Map Unit Legend

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

602 Urban land 0.2 0.6%

603 Urban land, wet substratum 36.3 95.5%

655 Udorthents, wet substratum 1.5 3.8%

Totals for Area of Interest 38.0 100.0%
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101 Walnut Street 

PO Box 9151 

Watertown, MA 02472-4026 

P 617.924.1770 
 

To: Sarah Lewis 

Director of Planning 

Somerville Planning Division 

Somerville City Hall 

93 Highland Avenue 

Somerville, MA 02143 

Date: 

 

March 16, 2021 

 

  Project #: 14000.05  

 

From: Peter Mara, P.E. 

Dale Horsman, P.E. 

Re: Block 21 – XMBLY, Special Permit 

Stormwater Management Summary 

Middlesex Avenue 

Somerville, Massachusetts 

 

 

This memorandum summarizes the stormwater management system for the next phase of the proposed master plan 

XMBLY Planned Unit Development (PUD) located at 5 Middlesex Avenue in the Assembly Square Mixed-Use District in 

Somerville, Massachusetts.  This memorandum focuses on the stormwater infrastructure associated with Block 21, the 

extension of Road L, and sections of the open space west of Road K as part of the Special Permit with Site Plan 

Approval (SPSR-A) application for Block 21 (the “Project”).  Block 21 is bounded by Foley Street to the north, Road K to 

the east, Middlesex Avenue to the west, and the proposed Road L extension and existing office building to the south 

(the “Site”).  See Figure 3.1 for a Site Locus Plan that delineates the Project’s site boundary.  The stormwater 

management system described in the memorandum below services not only the Project, but also future phases of the 

XMBLY master development.  XMBLY is a mixed-use development that originally received Planned Unit Development 

– Preliminary Master Plan (PUD-PMP) approval granted by the City of Somerville (the “City”) on June 7, 2018 (P2018-

7).  The block at XMBLY known as Alta XMBLY was submitted to the City for a Special Permit with Site Plan Approval 

on July 5, 2018 and was approved on November 08, 2018 (PB2018-12).  XMBLY then received an approved Amended 

PUD-PMP from the City on July 16, 2020 (PB2018-7), as corrected on July 29, 2020. 

Alta XMBLY and the eastern edge of Road L is subject to the Assembly on Mystic Proposed 72-Inch Storm Drain and 

Outfall Notice of Intent (NOI) submitted to the City during the development of the neighboring Assembly Row project 

and the associated Order of Conditions (OOC) issued on May 8, 2009 as Alta XMBLY and the eastern edge of Road L 

fall within the boundaries established as part of the Assembly 72-inch outfall NOI.  Block 21 and the Road L extension 

are not subject to the 2009 OOC because the property is located outside the area bound to the OCC and stormwater 

runoff from these parcels do not discharge into the 72-inch outfall at the Mystic River.  A NOI for the Alta XMBLY 

block and eastern portion of Road L was approved on August 28, 2018 (MassDEP File No. 0287-0064) and associated 

OOC issued on September 18, 2018. 

Although the Project does not fall under the jurisdiction of the 2018 Alta XMBLY OOC nor is located within vicinity of a 

resource area, thus not subject to the ten MassDEP Stormwater Management Standards, the Project’s proposed 

stormwater management system design remains generally consistent with the stormwater management plan outlined 

in the previous XMBLY filings with the City of Somerville Planning Board and Conservation Commission and the 

Project has nevertheless used the MassDEP stormwater standards as the basis of the Project’s stormwater 

management design to provide peak flow and runoff volume mitigation, water quality, and a variety of green and low 

impact development (LID) infrastructure.  The Project’s proposed stormwater management system has also been 
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designed to meet the requirement of reducing the proposed 10-year storm peak rate compared to the existing -year 

peak rate as defined in Condition #41 of the Amended PUD-PMP approval. 

 

Hydrologic Analysis: 

Existing Conditions 

Under existing conditions, XMBLY has two drainage discharge points, the 72-inch outfall to the Mystic River 

downstream of the Amelia Earhart Dam, and the 84-inch Somerville marginal conduit outfall upstream of the Amelia 

Earhart Dam.  The master plan XMBLY PUD-PMP Site is bounded by Grand Union Boulevard and Assembly Row to the 

east, Foley Street and the Assembly Square Market Place to the north, Revolution Drive to the south, and Mystic 

Avenue and Middlesex Avenue to the west.  The approximate eastern half of the XMBLY PUD-PMP Site drains to the 

72-inch outfall and the approximate western half drains to the 84-inch outfall.  See Figure 6.1 for XMBLY’s existing 

drainage boundaries. 

The eastern half of the XMBLY PUD-PMP Site is generally flat and is primarily a paved surface parking lot with minimal 

landscaped islands and a grassed slope along the southern edge border.  The stormwater runoff generated by the 

eastern half of the XMBLY PUD-PMP Site is collected in a series of existing catch basins and conveyed through a 

closed pipe network running south to north, with connection points to the existing drainage infrastructure in Foley 

Street and Grand Union Boulevard, ultimately discharging to the 72-inch outfall.  The existing XMBLY PUD-PMP Site 

does not provide any water quality to the runoff. 

The western half of the XMBLY PUD-PMP Site consists of a paved surface parking lot, sidewalks, and existing office 

building, and minimal landscaping.  The western half of the XMBLY PUD-PMP Site is generally flat.  The existing office 

building’s roof drains have multiple connection points to the drainage infrastructure in the southern parking lot and 

connects to the existing infrastructure in Middlesex Avenue.  The runoff generated by the parking lots on the north 

and south side of the existing office building is collected in a series of catch basins and is conveyed via a closed pipe 

network running south to north with connections to Foley Street and a pipe network running east to west with 

connections to Mystic Avenue, respectively, ultimately discharging to the 84-inch outfall.  The existing site does not 

provide any water quality. 

Table 6-1 below provides a summary of the existing conditions hydrologic data. 
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Table 6-1 

Existing Conditions Hydrologic Data 

Description 
(Drainage Area #) Discharge Location 

Design  
Point 

Area 
(acres) 

Curve 
Number 

Time of 
Concentration  

(min) 

EXB2172 72” Outfall DP-1 0.42 97 5.0 

EXB2372 72” Outfall DP-1 1.65 95 5.0 

EXB2472 72” Outfall DP-1 0.29 97 5.0 

EXRD72 72” Outfall DP-1 1.19 95 5.0 

EXB2184 84” Outfall DP-2 2.12 97 5.0 

EXB2484 84” Outfall DP-2 1.52 95 5.0 

EXB2684 84” Outfall DP-2 1.67 96 5.0 

EXRDK84 84” Outfall DP-2 0.17 95 5.0 

EXRDL84 84” Outfall DP-2 0.40 97 5.0 

Total: 9.43   

 

According to the National Resources Conservation Service (NRCS), surface soils in the Site include Urban Land with a 

Wet Substratum and Udorthents.  Based on the soil type identified by the NRCS, included in Attachment 1, the Project 

is not considered to be within an area of rapid infiltration (soils with a saturated hydraulic conductivity greater than 2.4 

inches per hour) and the existing soils are not conducive to infiltration. 

 

Proposed Conditions 

An overall goal of the Project’s stormwater design is to provide a comprehensive stormwater management system 

designed to enhance the water resources both on the Site and downstream of the master development. The Project 

will vastly improve the existing conditions on the Site and accomplish this goal by: 

➢ Implementing an environmentally sensitive site design that creates additional open space areas and 

significantly reduces the amount of on-site paved surface parking areas thereby re-establishing 

components of a natural water cycle (evapotranspiration, groundwater recharge and runoff) on the Site. 

➢ Improving the surface water and groundwater quality by implementing integrated stormwater controls 

throughout the Project area including the use of LID techniques, where feasible, as well as traditional 
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stormwater Best Management Practices (BMPs) combined with a thorough Operation and Maintenance 

(O&M) Plan.  

➢ The stormwater management system is designed to attenuate the peak rate and volume of runoff to meet 

existing conditions. 

➢ Decrease the amount of impervious vehicular paved area of the Site by reducing surface parking and 

providing structured parking garages 

The master plan XMBLY project proposes to improve the Site’s hydrologic conditions while generally maintaining the 

corresponding drainage boundaries (see Figure 6.2 for the master plan development’s proposed drainage areas).  The 

approximate eastern half of the XMBLY PUD-PMP Site will convey stormwater runoff to the 72-inch outfall and the 

approximate western half (the Project Site) will convey stormwater to the 84-inch outfall.  The Project proposes to 

generally maintain the existing drainage patterns and does not deviate from the previously approved XMBLY drainage 

patterns.  Several of the same connection points to the surrounding streets will be maintained or re-used, while 

limiting new connections to the existing drainage infrastructure.  Under full-build conditions, XMBLY proposes to 

remove approximately 200,000 SF of impervious surface parking area.  This removal of surface parking is an immediate 

improvement to the Site, as it reduces the area that act as potential sources of pollution. 

Block 21 proposes two buildings known as Block 21A and 21B.  Block 21A proposes a thirteen-story mixed-use 

building with retail on the first floor and office/lab space on the upper floors.  Block 21B is a nine-level garage with 

retail and a potential Somerville fire station on the first floor.  The Project proposes to extend Road L west, connecting 

Road K with Middlesex Avenue.  An alleyway, known as the Block 21 Alley, is proposed to be between Blocks 21A and 

21B, connecting Road L with Foley Street.  The northern half of the Block 21 Alley is a two-way 22-feet wide privately 

owned roadway that provides access to the Block 21B structured parking garage and the Block 21A loading.  South of 

the Block 21A loading, the Block 21 Alley is a one-way 22-feet wide roadway directing traffic south towards the 

privately-owned Road L extension.  During the Block 21 phase, the existing office building will remain, as will the 

surface parking lot on the southern side of the existing office building.  The existing office building will be removed 

and replaced under a future phase of XMBLY. 

The Project provides Total Suspended Solids (TSS) removal via water quality structures, biofiltration islands, and 

reducing the impervious vehicular paved surfaces.  Under final XMBLY master development conditions, the proposed 

stormwater management system proposed as part of the Project will convey the stormwater runoff generated by Road 

L, the central open space, Block 21 Alley, and Blocks 21A, 21B, 24, and 26 through a closed pipe network connecting to 

the existing drainage infrastructure in Foley Street prior to discharging to the 84-inch outfall.  During the Block 21 

Phase, the existing drainage connections for the existing parking lot and existing office building will be maintained.  

The Project proposes a subsurface detention system to mitigate peak flows, in accordance with the Amended PUD-

PMP conditions and new City stormwater regulations.  The Project proposes to retain the 1-inch water quality volume 

via the subsurface detention system R1-1, described below.  Through a variety of BMPs, the Project proposes to 

reduce the TSS. 
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Subsurface Detention System RI-1 

A majority of the Project’s runoff will be collected in biofiltration islands, area drains, catch basins with deep sumps, 

and roof drains from Blocks 21A, part of Road L, and part of the central open space and conveyed through the closed 

pipe network to a subsurface detention system RI-1 underneath the open space along the southern edge of Road L.  

Drain stubs for future roof drain connections to Blocks 24 and 26 are also proposed as part of the Project that will 

collect runoff generated by the rooftops of future XMBLY blocks and conveyed to System R1-1.  This location was 

chosen due to its distance away from the existing office building and the future Block 24.  Its location can 

accommodate the flexibility of a temporary open space design during the construction and opening of Block 21 and 

the final landscape and hardscape design of the full-build master plan condition.  Subsurface Detention System RI-1 is 

comprised of Retain-It units that are approximately four-feet tall and allows for stormwater to be retained.  The 

system will be open bottom with six-inches of stone base, which will allow for some recharge.  Due to the poor soil 

conditions on-site, infiltration systems are not practical, though the subsurface retention system, landscaping planters 

and lawns, green roofs, biofiltration islands and permeable pavers will provide runoff mitigation.  System R1-1 is 

designed to comply with the City stormwater regulations to reduce peak flows and retain the 1-inch water quality 

storm.  

Table 6-2 below provides a summary of the proposed conditions hydrologic data for the Block 21 Phase of XMBLY.  

Table 6-3 below provides a summary of the proposed conditions hydrologic data for the Full Build Master Plan XMBLY 

Development.   

Table 6-2 

Proposed Conditions Hydrologic Data – Block 21 Phase 

Description 
(Drainage Area #) Discharge Location 

Design  
Point 

Area 
(acres) 

Curve 
Number 

Time of 
Concentration  

(min) 

PRB2172 72” Outfall DP-1 0.07 98 5.0 

PRB2372 72” Outfall DP-1 1.65 97 5.0 

PRB2472 72” Outfall DP-1 0.48 88 5.0 

PRRD72 72” Outfall DP-1 1.33 96 5.0 

PRB21A84 84” Outfall DP-2 0.89 98 5.0 

PRB21B84 84” Outfall DP-2 1.58 98 5.0 

PRB2484 84” Outfall DP-2 1.42 95 5.0 

PRB2684 84” Outfall DP-2 1.55 96 5.0 

PRRDE84 84” Outfall DP-2 0.25 96 5.0 
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PRRDW84 84” Outfall DP-2 0.21 97 5.0 

Total: 9.43   

Table 6-3 

Proposed Conditions Hydrologic Data – XMBLY Master Plan 

Description 
(Drainage Area #) Discharge Location 

Design  
Point 

Area 
(acres) 

Curve 
Number 

Time of 
Concentration  

(min) 

PRB2172 72” Outfall DP-1 0.07 98 5.0 

PRB2372 72” Outfall DP-1 1.65 97 5.0 

PRB2472 72” Outfall DP-1 0.05 97 5.0 

PRB2672 72” Outfall DP-1 0.43 90 5.0 

PRRD72 72” Outfall DP-1 1.33 96 5.0 

PRB21A84 84” Outfall DP-2 0.89 98 5.0 

PRB21B84 84” Outfall DP-2 1.58 98 5.0 

PRB2484 84” Outfall DP-2 1.86 94 5.0 

PRB2684 84” Outfall DP-2 1.11 98 5.0 

PRRDE84 84” Outfall DP-2 0.25 94 5.0 

PRRDW84 84” Outfall DP-2 0.21 96 5.0 

Total: 9.43   

 

The revised hydrologic analysis was conducted for the site based on the input parameters described above.  The 

rainfall-runoff response of the Site under existing and proposed conditions was evaluated for storm events with 

recurrence intervals of 1yr-6hr, 1yr-24hr, 2yr-24hr, 5yr-24hr, 10-yr-24hr, 25yr-24hr and 100yr-24hr.  Rainfall volumes 

used for this analysis were based on the Natural Resources Conservation Service (NRCS) Type III, 24-hour storm event 

for Middlesex County.  Runoff coefficients for the existing and proposed conditions were determined using NRCS 

Technical Release 55 (TR-55) methodology as provided in HydroCAD. 

Table 6-4 presents a summary of the existing and proposed conditions peak discharge rates and Table 6-5 presents a 

summary of the existing and proposed peak discharge volumes.  In Tables 6-4 and 6-5 below, The “Proposed – Block 

21 Phase” is the proposed condition where Block 21 is constructed, but the existing office building at 5 Middlesex 
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Avenue still exists, and the “Proposed – XMBLY Master Plan” is the proposed condition where all phases of XMBLY, 

including Blocks 24 and 26, are complete. 

 

Table 6-4 
Peak Discharge Rates (cubic feet per second) 
 

Design Point DP-1 
72-inch Outfall 

1-year 
(6hr) 

1-year 
(24hr) 

2-year 
(24hr) 

5-year 
(24hr) 

10-year 
(24hr) 

25-year 
(24hr) 

100-year 
(24hr) 

Existing 13.36 10.87 13.83 18.73 23.10 28.42 37.08 

Proposed – Block 21 Phase 13.34 10.76 13.68 18.53 22.88 28.17 36.79 

Proposed – XMBLY Master Plan 13.55 10.87 13.79 18.62 22.94 28.20 36.78 

Design Point DP-2 
84-inch Outfall 

1-year 
(6hr) 

1-year 
(24hr) 

2-year 
(24hr) 

5-year 
(24hr) 

10-year 
(24hr) 

25-year 
(24hr) 

100-year 
(24hr) 

Existing 23.06 18.40 23.28 31.33 38.54 47.31 61.60 

Proposed – Block 21 Phase 19.05 16.08 20.59 27.96 34.48 42.33 55.01 

Proposed – XMBLY Master Plan 12.50 11.41 14.06 18.43 22.61 31.20 47.93 

 
Table 6-5 
Peak Discharge Volumes (acre-feet) 
 

Design Point DP-1 
72-inch Outfall 

1-year 
(6hr) 

1-year 
(24hr) 

2-year 
(24hr) 

5-year 
(24hr) 

10-year 
(24hr) 

25-year 
(24hr) 

100-year 
(24hr) 

Existing 0.34 0.59 0.77 1.06 1.32 1.65 2.18 

Proposed – Block 21 Phase 0.34 0.59 0.77 1.06 1.32 1.64 2.17 

Proposed – XMBLY Master Plan 0.35 0.60 0.77 1.06 1.32 1.65 2.17 

Design Point DP-2 
84-inch Outfall 

1-year 
(6hr) 

1-year 
(24hr) 

2-year 
(24hr) 

5-year 
(24hr) 

10-year 
(24hr) 

25-year 
(24hr) 

100-year 
(24hr) 

Existing 0.59 1.02 1.31 1.79 2.23 2.77 3.65 

Proposed – Block 21 Phase 0.57 1.00 1.29 1.77 2.21 2.75 3.63 

Proposed – XMBLY Master Plan 0.58 1.01 1.30 1.78 2.22 2.76 3.65 

 

As shown in Tables 6-4 and 6-5, the proposed site lowers or meets the peak discharge rates and volumes for every 

storm event, and the proposed ten-year storm rate is lower than the exiting two-year storm event to the 84-inch 
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outfall, as required by Condition #41 of the Amended PUD-PMP, for the full-build condition.  The slight increases in 

the 1-year 6-hour peak flow to the 72-inch outfall is negligible.  See Attachment 2 for the existing and proposed 

HydroCAD model results. 

 

Compliance with Massachusetts Department of Environmental Protection (DEP) - Stormwater Management 

Standards 

As demonstrated below, the proposed Project complies with the DEP Stormwater Management Standards to the 

maximum extent practicable.  

Standard 1: No New Untreated Discharges or Erosion to Wetlands 

The Project does not discharge directly to any nearby wetlands.  The Project does provide water quality to the runoff 

generated by the Site. 

Standard 2: Peak Rate Attenuation 

The Project has been designed to comply with Standard 2 to the maximum extent practicable.  The peak discharge rates 

for the 1 6-hour, 1, 2, 10, 25, and 100-year storm events for Design Points 1 and 2 (DP-1 and DP-2) are included in Table 

6-4 and the HydroCAD models can be found in Attachment 2. 

Standard 3: Stormwater Recharge 

The pre-development condition of the Project Site was almost completely impervious and little if any infiltration 

existed.  The soil on the Project Site is  compacted urban fill material, or poor-quality material which makes it 

unsuitable for infiltration. Additionally, there are no drinking water supplies on or near the Project Site that require 

recharge. Finally, the Project is located at the terminus of the Mystic River and therefore any infiltration on the site is 

an insignificant portion of the flows that are supplying the river.  The Project proposes permeable pavers, biofiltration 

islands, large open landscaped areas, and a subsurface detention system that will increase the potential for recharge. 

Standard 4: Water Quality 

The Project Site is a dense ultra-urban redevelopment adjacent to a brownfield site. However, water quality treatment 

for runoff from the Project Site provides TSS Removal to the maximum extent practicable.  Due to the urban nature of 

the Project and the goal for maximizing dense development opportunities, water quality treatment techniques 

consistent with urban area constraints were selected, including proprietary separators, permeable pavers, and 

biofiltration islands along the roadways. 
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Standard 5: Land Uses with Higher Potential Pollutant Loads (LUHPPLs)  

The Project Site is adjacent to a brownfield site which is a LUHPPL. Stormwater management BMP’s have been 

selected and designed to comply with this standard. Under existing conditions infiltration is not currently significant at 

the Project Site and as described above infiltration is not recommended or proposed. Water quality units and 

extensive operations and maintenance requirements address the concerns for LUHPPLs. 

Standard 6: Critical Areas  

The existing MWRA 84-inch SMC and 72-inch outfalls discharge to a “Prohibited” shellfish growing area. Stormwater 

discharging to this area is treated for 1-inch of runoff.  

Standard 7: Redevelopments and Other Projects Subject to the Standards only to the Maximum Extent Practicable 

The Project, while a redevelopment project as defined by the regulations, complies with the Stormwater Standards to 

the maximum extent practicable. The proposed stormwater management system improves water quality and reduces 

runoff volume to the existing 72-inch outfall and 84-inch outfall to the maximum extent practicable.  Refer directly to 

each Standard for applicable computations and supporting information demonstrating compliance with each. 

Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Controls  

The Project will disturb greater than one acre of land and is therefore required to obtain coverage under the 

Environmental Protection Agency (EPA) National Pollutant Discharge Elimination System (NPDES) Construction 

General Permit. As required under this permit, a Stormwater Pollution Prevention Plan (SWPPP) will be developed and 

submitted before land disturbance begins. Recommended construction period pollution prevention and erosion and 

sedimentation controls to be finalized in the SWPPP are included in Attachment 4. 

Standard 9: Operation and Maintenance Plan 

In compliance with Standard 9, a Post Construction Stormwater Operation and Maintenance (O&M) Plan has been 

developed for the Project.  The O&M Plan is included in Attachment 4 as part of the Long-Term Pollution Prevention 

Plan.  

Standard 10: Prohibition of Illicit Discharges 

Sanitary sewer and storm drainage structures remaining from previous development which are part of the 

redevelopment area will be removed or will be incorporated into updated sanitary sewer and separate stormwater 

sewer systems. The design plans submitted with this report have been designed so that the components included 

therein are in full compliance with current standards. No statement is made regarding the drainage and sanitary sewer 

systems in portions of the site not included in the redevelopment project area. The Long-Term Pollution Prevention 

Plan includes measures to prevent illicit discharges. 

 



Ref:  14000.05 

March 16, 2021 

Page 10 

 

 

 

 

\\vhb\gbl\proj\Wat-LD\14000.05 BioMed XMBLY\Reports\Stormwater\block 21 sw memo.docx  

 

Compliance with Condition #41 of the XMBLY Amended PUD-PMP Approval (PB018-7)  

As part of XMBLY’s Amended PUD-PMP Approval (PPB208-7) from July 2020, the Project incorporates these new 

regulations that will be applied to the part of XMBLY that has yet to be developed, which encompasses the area west 

of Road K, including Block 21.  Condition #41 of the Amended PUD-PMP conditions states: 

 

“The Applicant will initiate a coordination meeting with the Director of Sustainability & Environment 

and the Director of Engineering to determine the appropriate stormwater management mitigations. 

Design and construction phasing of the stormwater management system shall be subject to review 

and approval by Engineering and the Director of Sustainability & Environment to ensure compliance 

with City standards and best practices for design and ongoing maintenance. The project shall must 

reduce stormwater peak flows to the municipal sewer that discharges to systems other than the Foley 

St 72” dedicated drain.  The reduction shall reduce such that the proposed 10-yr storm is equal to or 

less than the existing 2-yr storm; stormwater peak flows and volumes for all other storms and all 

discharge to the 72” dedicated drain may not increase.” 

The Project has been designed to comply with the Condition above.  As shown in Table 6-4, the proposed 10-year 

peak flow is less than the existing 2-year peak flow for the stormwater discharging to the 84-inch outfall for the final 

XMBLY condition.  The runoff volumes to both the 72-inch and 84-inch outfall have remained consistent or lowered 

between existing to proposed conditions and any slight increases are negligible. 

Figures 

• Figure 6.1 –Existing Drainage Areas XMBLY 

• Figure 6.2 – Proposed Drainage Areas XMBLY Master Plan 

• Figure 6.3 – Proposed Drainage Areas Block 21 XMBLY 

• Figure 6.4 – FEMA National Flood Hazard Layer FIRMette 

 

Attachments 

• Attachment 1 

o NRCS Web Soil Survey 

• Attachment 2 

o TSS Removal Calculations 

o Water Quality Volume Calculations 

o Existing Conditions HydroCAD Model 

o Proposed Conditions HydroCAD Model – Block 21 Phase 
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o Proposed Conditions HydroCAD Model – XMBLY Master Plan 

• Attachment 3 

o Long Term Stormwater Pollution Prevention Plan Operations and Maintenance (O&M) 

o O&M Checklist 

o Stormceptor Owner’s Manual 

• Attachment 4 

o List of Recommended Construction Period Erosion and Sediment Control BMPs 

o Construction Period Erosion and Sediment Control BMPs Checklist 
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Figure 6.1Existing Drainage Areas
Block 21 - XMBLY
5 Middlesex Avenue
Somerville, Massachusetts
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Figure 6.2Proposed Drainage Areas
XMBLY Master Plan
5 Middlesex Avenue
Somerville, Massachusetts
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Figure 6.3Proposed Drainage Areas
Block 21 - XMBLY
5 Middlesex Avenue
Somerville, Massachusetts

0 40 80 160 Feet

LEGEND

DRAINAGE AREA CONTRIBUTING
TO 84" OUTFALL AT MYSTIC RIVER

DRAINAGE AREA CONTRIBUTING
TO 72" OUTFALL AT MYSTIC RIVER

SUBCATCHMENT AREA NAME

STORMWATER STORAGE
BMP NAME

1 DESIGN POINT





USGS The National Map: Orthoimagery. Data refreshed October, 2020.

National Flood Hazard Layer FIRMette

0 500 1,000 1,500 2,000250
Feet

Ü

SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT

SPECIAL FLOOD
HAZARD AREAS

Without Base Flood Elevation (BFE)
Zone A, V, A99

With BFE or DepthZone AE, AO, AH, VE, AR

Regulatory Floodway

0.2% Annual Chance Flood Hazard, Areas
of 1% annual chance flood with average
depth less than one foot or with drainage
areas of less than one square mileZone X

Future Conditions 1% Annual
Chance Flood HazardZone X

Area with Reduced Flood Risk due to
Levee. See Notes.Zone X

Area with Flood Risk due to LeveeZone D

NO SCREENArea of Minimal Flood HazardZone X

Area of Undetermined Flood HazardZone D

Channel, Culvert, or Storm Sewer

Levee, Dike, or Floodwall

Cross Sections with 1% Annual Chance
17.5 Water Surface Elevation

Coastal Transect

Coastal Transect Baseline
Profile Baseline
Hydrographic Feature

Base Flood Elevation Line (BFE)

Effective LOMRs

Limit of Study
Jurisdiction Boundary

Digital Data Available

No Digital Data Available

Unmapped

This map complies with FEMA's standards for the use of
digital flood maps if it is not void as described below.
The basemap shown complies with FEMA's basemap
accuracy standards

The flood hazard information is derived directly from the
authoritative NFHL web services provided by FEMA. This map
was exported on 10/22/2020 at 12:15 PM  and does not
reflect changes or amendments subsequent to this date and
time. The NFHL and effective information may change or
become superseded by new data over time.

This map image is void if the one or more of the following map
elements do not appear: basemap imagery, flood zone labels,
legend, scale bar, map creation date, community identifiers,
FIRM panel number, and FIRM effective date. Map images for
unmapped and unmodernized areas cannot be used for
regulatory purposes.

Legend

OTHER AREAS OF
FLOOD HAZARD

OTHER AREAS

GENERAL
STRUCTURES

OTHER
FEATURES

MAP PANELS

8

B
20.2

The pin displayed on the map is an approximate
point selected by the user and does not represent
an authoritative property location.

1:6,000

71°5'14"W 42°23'41"N

71°4'37"W 42°23'14"N

Figure 6.4





  

 

\\vhb\gbl\proj\Wat-LD\14000.05 BioMed XMBLY\Reports\Stormwater\block 21 sw memo.docx  
 

Attachment 1 

o NRCS Web Soil Survey 
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Map Unit Legend

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

602 Urban land 0.2 0.6%

603 Urban land, wet substratum 36.3 95.5%

655 Udorthents, wet substratum 1.5 3.8%

Totals for Area of Interest 38.0 100.0%
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Attachment 2 

o TSS Removal Calculations 

o Existing Conditions HydroCAD Model 

o Proposed Conditions HydroCAD Model – Block 21 Phase 

o Proposed Conditions HydroCAD Model – XMBLY Master Plan 





TSS Removal Calculation Worksheet

Project Name: Block 21 at XMBLY Sheet: 1 of 2

Project Number: 14000.05 Date: March 2021

Location: Somerville, MA Computed by: PTM

Discharge Point: DP-1, DP-2 Checked by: VHB

Drainage Area(s): PRRDE84, PRRD72

A B C D E

BMP* TSS Removal Rate* Starting TSS Load**
Amount Removed 

(C*D)

Remaining Load    (D-

E)

Bioretention Area 90% 1.00 0.90 0.10

0% 0.10 0.00 0.10

0% 0.10 0.00 0.10

0% 0.10 0.00 0.10

0% 0.10 0.00 0.10

Treatment Train 

TSS Removal =
90%

* BMP and TSS Removal Rate Values from the MassDEP Stormwater Handbook Vol. 1.

** Equals remaining load from previous BMP (E)

VHB, Inc..
101 Walnut Street

Post Office Box 9151

Watertown, MA 02471

P 617.924.1770

\\vhb\gbl\proj\Wat-LD\14000.05 BioMed XMBLY\ssheets\Stormwater\14000.05-TSS Removal Worksheet.xlsx



TSS Removal Calculation Worksheet

Project Name: Block 21 - XMBLY Sheet: 2 of 2

Project Number: 14000.05 Date: March 2021

Location: Somerville, MA Computed by: PTM

Discharge Point: DP-2 Checked by: VHB

Drainage Area(s): PRRDW84

A B C D E

BMP* TSS Removal Rate* Starting TSS Load**
Amount Removed 

(C*D)

Remaining Load    (D-

E)

Deep Sump and Hooded 

Catch Basin
25% 1.00 0.25 0.75

Proprietary Separator 50% 0.75 0.38 0.38

0% 0.38 0.00 0.38

0% 0.38 0.00 0.38

0% 0.38 0.00 0.38

Treatment Train 

TSS Removal =
63%

* BMP and TSS Removal Rate Values from the MassDEP Stormwater Handbook Vol. 1.

** Equals remaining load from previous BMP (E)

VHB, Inc..
101 Walnut Street

Post Office Box 9151

Watertown, MA 02471

(617) 924-1770
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Project Name: Block 21 - XMBLY Proj. No.: 14000.05

Project Location: Somerville, MA Date: March 2021

Calculated by:  
PTM

Checked by: VHB

Subsurface Detention WQV:

Total Impervious Area (sq.ft.) = 237,838

Required*:

19,820

Provided:

5.4 5,840 0

10.57 5,840 30,193

Elevation Area (s.f.)
Cumulative 

Volume (cu.ft.)

Water Quality Volume Calculations

Subsurface Detention System #1 (BMP #1)

Runoff Depth to be Retained (in.)
Required 

Volume (cu.ft.)

1.0

\\vhb\gbl\proj\Wat-LD\14000.05 BioMed XMBLY\ssheets\Stormwater\14000.05-Water Quality Volumes.xlsx
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Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 1-Year NOAA 24-hr A Default 24.00 1 2.50 2

2 1-Year-6-hr NOAA 24-hr A Scale 6.00 1 1.60 2

3 2-Year NOAA 24-hr A Default 24.00 1 3.10 2

4 5-Year NOAA 24-hr A Default 24.00 1 4.10 2

5 10-Year NOAA 24-hr A Default 24.00 1 5.00 2

6 25-Year NOAA 24-hr A Default 24.00 1 6.10 2

7 100-Year NOAA 24-hr A Default 24.00 1 7.90 2
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

1.334 84 50-75% Grass cover, Fair, HSG D  (EXB2172, EXB2184, EXB2372, EXB2472, 

EXB2484, EXB2684, EXRD72, EXRDK84, EXRDL84)

6.860 98 Paved parking, HSG D  (EXB2172, EXB2184, EXB2372, EXB2472, EXB2484, 

EXB2684, EXRD72, EXRDK84, EXRDL84)

1.240 98 Roofs, HSG D  (EXB2372, EXB2484, EXB2684, EXRD72, EXRDK84)

9.434 96 TOTAL AREA
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Time span=0.00-72.00 hrs, dt=0.10 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=18,290 sf   91.37% Impervious   Runoff Depth=2.16"Subcatchment EXB2172: Subcat EXB2172
   Tc=5.0 min   CN=97   Runoff=1.35 cfs  0.076 af

Runoff Area=92,369 sf   93.50% Impervious   Runoff Depth=2.16"Subcatchment EXB2184: Subcat EXB2184
   Tc=5.0 min   CN=97   Runoff=6.80 cfs  0.382 af

Runoff Area=71,927 sf   81.69% Impervious   Runoff Depth=1.96"Subcatchment EXB2372: Subcat EXB2372
   Tc=5.0 min   CN=95   Runoff=4.99 cfs  0.270 af

Runoff Area=12,483 sf   93.10% Impervious   Runoff Depth=2.16"Subcatchment EXB2472: Subcat EXB2472
   Tc=5.0 min   CN=97   Runoff=0.92 cfs  0.052 af

Runoff Area=66,179 sf   80.20% Impervious   Runoff Depth=1.96"Subcatchment EXB2484: Subcat EXB2484
   Tc=5.0 min   CN=95   Runoff=4.59 cfs  0.249 af

Runoff Area=72,791 sf   87.30% Impervious   Runoff Depth=2.06"Subcatchment EXB2684: Subcat EXB2684
   Tc=5.0 min   CN=96   Runoff=5.21 cfs  0.287 af

Runoff Area=52,050 sf   77.42% Impervious   Runoff Depth=1.96"Subcatchment EXRD72: Subcat EXRD72
   Tc=5.0 min   CN=95   Runoff=3.61 cfs  0.195 af

Runoff Area=7,408 sf   78.31% Impervious   Runoff Depth=1.96"Subcatchment EXRDK84: Subcat EXRDK84
   Tc=5.0 min   CN=95   Runoff=0.51 cfs  0.028 af

Runoff Area=17,453 sf   95.45% Impervious   Runoff Depth=2.16"Subcatchment EXRDL84: Subcat EXRDL84
   Tc=5.0 min   CN=97   Runoff=1.28 cfs  0.072 af

   Inflow=10.87 cfs  0.593 afLink DP-1: 72" Outfall
   Primary=10.87 cfs  0.593 af

   Inflow=18.40 cfs  1.018 afLink DP-2: 84" Outfall
   Primary=18.40 cfs  1.018 af

Total Runoff Area = 9.434 ac   Runoff Volume = 1.611 af   Average Runoff Depth = 2.05"
14.14% Pervious = 1.334 ac     85.86% Impervious = 8.100 ac
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Summary for Subcatchment EXB2172: Subcat EXB2172

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.35 cfs @ 12.10 hrs,  Volume= 0.076 af,  Depth= 2.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"

Area (sf) CN Description

1,579 84 50-75% Grass cover, Fair, HSG D
16,711 98 Paved parking, HSG D

18,290 97 Weighted Average
1,579 8.63% Pervious Area

16,711 91.37% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2184: Subcat EXB2184

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.80 cfs @ 12.10 hrs,  Volume= 0.382 af,  Depth= 2.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"

Area (sf) CN Description

6,008 84 50-75% Grass cover, Fair, HSG D
86,361 98 Paved parking, HSG D

92,369 97 Weighted Average
6,008 6.50% Pervious Area

86,361 93.50% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2372: Subcat EXB2372

[49] Hint: Tc<2dt may require smaller dt

Runoff = 4.99 cfs @ 12.10 hrs,  Volume= 0.270 af,  Depth= 1.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"
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Area (sf) CN Description

13,172 84 50-75% Grass cover, Fair, HSG D
58,165 98 Paved parking, HSG D

590 98 Roofs, HSG D

71,927 95 Weighted Average
13,172 18.31% Pervious Area
58,755 81.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2472: Subcat EXB2472

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.92 cfs @ 12.10 hrs,  Volume= 0.052 af,  Depth= 2.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"

Area (sf) CN Description

862 84 50-75% Grass cover, Fair, HSG D
11,622 98 Paved parking, HSG D

12,483 97 Weighted Average
862 6.90% Pervious Area

11,622 93.10% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2484: Subcat EXB2484

[49] Hint: Tc<2dt may require smaller dt

Runoff = 4.59 cfs @ 12.10 hrs,  Volume= 0.249 af,  Depth= 1.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"

Area (sf) CN Description

13,102 84 50-75% Grass cover, Fair, HSG D
24,485 98 Paved parking, HSG D
28,591 98 Roofs, HSG D

66,179 95 Weighted Average
13,102 19.80% Pervious Area
53,076 80.20% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2684: Subcat EXB2684

[49] Hint: Tc<2dt may require smaller dt

Runoff = 5.21 cfs @ 12.10 hrs,  Volume= 0.287 af,  Depth= 2.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"

Area (sf) CN Description

9,247 84 50-75% Grass cover, Fair, HSG D
39,783 98 Paved parking, HSG D
23,761 98 Roofs, HSG D

72,791 96 Weighted Average
9,247 12.70% Pervious Area

63,544 87.30% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXRD72: Subcat EXRD72

[49] Hint: Tc<2dt may require smaller dt

Runoff = 3.61 cfs @ 12.10 hrs,  Volume= 0.195 af,  Depth= 1.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"

Area (sf) CN Description

11,754 84 50-75% Grass cover, Fair, HSG D
39,253 98 Paved parking, HSG D
1,043 98 Roofs, HSG D

52,050 95 Weighted Average
11,754 22.58% Pervious Area
40,296 77.42% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 
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Summary for Subcatchment EXRDK84: Subcat EXRDK84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.51 cfs @ 12.10 hrs,  Volume= 0.028 af,  Depth= 1.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"

Area (sf) CN Description

1,607 84 50-75% Grass cover, Fair, HSG D
5,763 98 Paved parking, HSG D

39 98 Roofs, HSG D

7,408 95 Weighted Average
1,607 21.69% Pervious Area
5,801 78.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXRDL84: Subcat EXRDL84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.28 cfs @ 12.10 hrs,  Volume= 0.072 af,  Depth= 2.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"

Area (sf) CN Description

794 84 50-75% Grass cover, Fair, HSG D
16,659 98 Paved parking, HSG D

17,453 97 Weighted Average
794 4.55% Pervious Area

16,659 95.45% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Link DP-1: 72" Outfall

Inflow Area = 3.553 ac, 82.32% Impervious,  Inflow Depth = 2.00"    for  1-Year event
Inflow = 10.87 cfs @ 12.10 hrs,  Volume= 0.593 af
Primary = 10.87 cfs @ 12.10 hrs,  Volume= 0.593 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
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Summary for Link DP-2: 84" Outfall

Inflow Area = 5.882 ac, 87.99% Impervious,  Inflow Depth = 2.08"    for  1-Year event
Inflow = 18.40 cfs @ 12.10 hrs,  Volume= 1.018 af
Primary = 18.40 cfs @ 12.10 hrs,  Volume= 1.018 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
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Time span=0.00-72.00 hrs, dt=0.10 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=18,290 sf   91.37% Impervious   Runoff Depth=1.28"Subcatchment EXB2172: Subcat EXB2172
   Tc=5.0 min   CN=97   Runoff=1.72 cfs  0.045 af

Runoff Area=92,369 sf   93.50% Impervious   Runoff Depth=1.28"Subcatchment EXB2184: Subcat EXB2184
   Tc=5.0 min   CN=97   Runoff=8.70 cfs  0.226 af

Runoff Area=71,927 sf   81.69% Impervious   Runoff Depth=1.11"Subcatchment EXB2372: Subcat EXB2372
   Tc=5.0 min   CN=95   Runoff=6.07 cfs  0.152 af

Runoff Area=12,483 sf   93.10% Impervious   Runoff Depth=1.28"Subcatchment EXB2472: Subcat EXB2472
   Tc=5.0 min   CN=97   Runoff=1.18 cfs  0.031 af

Runoff Area=66,179 sf   80.20% Impervious   Runoff Depth=1.11"Subcatchment EXB2484: Subcat EXB2484
   Tc=5.0 min   CN=95   Runoff=5.59 cfs  0.140 af

Runoff Area=72,791 sf   87.30% Impervious   Runoff Depth=1.19"Subcatchment EXB2684: Subcat EXB2684
   Tc=5.0 min   CN=96   Runoff=6.51 cfs  0.166 af

Runoff Area=52,050 sf   77.42% Impervious   Runoff Depth=1.11"Subcatchment EXRD72: Subcat EXRD72
   Tc=5.0 min   CN=95   Runoff=4.39 cfs  0.110 af

Runoff Area=7,408 sf   78.31% Impervious   Runoff Depth=1.11"Subcatchment EXRDK84: Subcat EXRDK84
   Tc=5.0 min   CN=95   Runoff=0.63 cfs  0.016 af

Runoff Area=17,453 sf   95.45% Impervious   Runoff Depth=1.28"Subcatchment EXRDL84: Subcat EXRDL84
   Tc=5.0 min   CN=97   Runoff=1.64 cfs  0.043 af

   Inflow=13.36 cfs  0.338 afLink DP-1: 72" Outfall
   Primary=13.36 cfs  0.338 af

   Inflow=23.06 cfs  0.590 afLink DP-2: 84" Outfall
   Primary=23.06 cfs  0.590 af

Total Runoff Area = 9.434 ac   Runoff Volume = 0.928 af   Average Runoff Depth = 1.18"
14.14% Pervious = 1.334 ac     85.86% Impervious = 8.100 ac
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Summary for Subcatchment EXB2172: Subcat EXB2172

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.72 cfs @ 3.09 hrs,  Volume= 0.045 af,  Depth= 1.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hr Rainfall=1.60"

Area (sf) CN Description

1,579 84 50-75% Grass cover, Fair, HSG D
16,711 98 Paved parking, HSG D

18,290 97 Weighted Average
1,579 8.63% Pervious Area

16,711 91.37% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2184: Subcat EXB2184

[49] Hint: Tc<2dt may require smaller dt

Runoff = 8.70 cfs @ 3.09 hrs,  Volume= 0.226 af,  Depth= 1.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hr Rainfall=1.60"

Area (sf) CN Description

6,008 84 50-75% Grass cover, Fair, HSG D
86,361 98 Paved parking, HSG D

92,369 97 Weighted Average
6,008 6.50% Pervious Area

86,361 93.50% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2372: Subcat EXB2372

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.07 cfs @ 3.09 hrs,  Volume= 0.152 af,  Depth= 1.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hr Rainfall=1.60"
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Area (sf) CN Description

13,172 84 50-75% Grass cover, Fair, HSG D
58,165 98 Paved parking, HSG D

590 98 Roofs, HSG D

71,927 95 Weighted Average
13,172 18.31% Pervious Area
58,755 81.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2472: Subcat EXB2472

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.18 cfs @ 3.09 hrs,  Volume= 0.031 af,  Depth= 1.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hr Rainfall=1.60"

Area (sf) CN Description

862 84 50-75% Grass cover, Fair, HSG D
11,622 98 Paved parking, HSG D

12,483 97 Weighted Average
862 6.90% Pervious Area

11,622 93.10% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2484: Subcat EXB2484

[49] Hint: Tc<2dt may require smaller dt

Runoff = 5.59 cfs @ 3.09 hrs,  Volume= 0.140 af,  Depth= 1.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hr Rainfall=1.60"

Area (sf) CN Description

13,102 84 50-75% Grass cover, Fair, HSG D
24,485 98 Paved parking, HSG D
28,591 98 Roofs, HSG D

66,179 95 Weighted Average
13,102 19.80% Pervious Area
53,076 80.20% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2684: Subcat EXB2684

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.51 cfs @ 3.09 hrs,  Volume= 0.166 af,  Depth= 1.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hr Rainfall=1.60"

Area (sf) CN Description

9,247 84 50-75% Grass cover, Fair, HSG D
39,783 98 Paved parking, HSG D
23,761 98 Roofs, HSG D

72,791 96 Weighted Average
9,247 12.70% Pervious Area

63,544 87.30% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXRD72: Subcat EXRD72

[49] Hint: Tc<2dt may require smaller dt

Runoff = 4.39 cfs @ 3.09 hrs,  Volume= 0.110 af,  Depth= 1.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hr Rainfall=1.60"

Area (sf) CN Description

11,754 84 50-75% Grass cover, Fair, HSG D
39,253 98 Paved parking, HSG D
1,043 98 Roofs, HSG D

52,050 95 Weighted Average
11,754 22.58% Pervious Area
40,296 77.42% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 
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Summary for Subcatchment EXRDK84: Subcat EXRDK84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.63 cfs @ 3.09 hrs,  Volume= 0.016 af,  Depth= 1.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hr Rainfall=1.60"

Area (sf) CN Description

1,607 84 50-75% Grass cover, Fair, HSG D
5,763 98 Paved parking, HSG D

39 98 Roofs, HSG D

7,408 95 Weighted Average
1,607 21.69% Pervious Area
5,801 78.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXRDL84: Subcat EXRDL84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.64 cfs @ 3.09 hrs,  Volume= 0.043 af,  Depth= 1.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hr Rainfall=1.60"

Area (sf) CN Description

794 84 50-75% Grass cover, Fair, HSG D
16,659 98 Paved parking, HSG D

17,453 97 Weighted Average
794 4.55% Pervious Area

16,659 95.45% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Link DP-1: 72" Outfall

Inflow Area = 3.553 ac, 82.32% Impervious,  Inflow Depth = 1.14"    for  1-Year-6-hr event
Inflow = 13.36 cfs @ 3.09 hrs,  Volume= 0.338 af
Primary = 13.36 cfs @ 3.09 hrs,  Volume= 0.338 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
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Summary for Link DP-2: 84" Outfall

Inflow Area = 5.882 ac, 87.99% Impervious,  Inflow Depth = 1.20"    for  1-Year-6-hr event
Inflow = 23.06 cfs @ 3.09 hrs,  Volume= 0.590 af
Primary = 23.06 cfs @ 3.09 hrs,  Volume= 0.590 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
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Time span=0.00-72.00 hrs, dt=0.10 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=18,290 sf   91.37% Impervious   Runoff Depth=2.76"Subcatchment EXB2172: Subcat EXB2172
   Tc=5.0 min   CN=97   Runoff=1.69 cfs  0.096 af

Runoff Area=92,369 sf   93.50% Impervious   Runoff Depth=2.76"Subcatchment EXB2184: Subcat EXB2184
   Tc=5.0 min   CN=97   Runoff=8.54 cfs  0.487 af

Runoff Area=71,927 sf   81.69% Impervious   Runoff Depth=2.55"Subcatchment EXB2372: Subcat EXB2372
   Tc=5.0 min   CN=95   Runoff=6.37 cfs  0.350 af

Runoff Area=12,483 sf   93.10% Impervious   Runoff Depth=2.76"Subcatchment EXB2472: Subcat EXB2472
   Tc=5.0 min   CN=97   Runoff=1.15 cfs  0.066 af

Runoff Area=66,179 sf   80.20% Impervious   Runoff Depth=2.55"Subcatchment EXB2484: Subcat EXB2484
   Tc=5.0 min   CN=95   Runoff=5.86 cfs  0.322 af

Runoff Area=72,791 sf   87.30% Impervious   Runoff Depth=2.65"Subcatchment EXB2684: Subcat EXB2684
   Tc=5.0 min   CN=96   Runoff=6.60 cfs  0.369 af

Runoff Area=52,050 sf   77.42% Impervious   Runoff Depth=2.55"Subcatchment EXRD72: Subcat EXRD72
   Tc=5.0 min   CN=95   Runoff=4.61 cfs  0.254 af

Runoff Area=7,408 sf   78.31% Impervious   Runoff Depth=2.55"Subcatchment EXRDK84: Subcat EXRDK84
   Tc=5.0 min   CN=95   Runoff=0.66 cfs  0.036 af

Runoff Area=17,453 sf   95.45% Impervious   Runoff Depth=2.76"Subcatchment EXRDL84: Subcat EXRDL84
   Tc=5.0 min   CN=97   Runoff=1.61 cfs  0.092 af

   Inflow=13.83 cfs  0.766 afLink DP-1: 72" Outfall
   Primary=13.83 cfs  0.766 af

   Inflow=23.28 cfs  1.307 afLink DP-2: 84" Outfall
   Primary=23.28 cfs  1.307 af

Total Runoff Area = 9.434 ac   Runoff Volume = 2.073 af   Average Runoff Depth = 2.64"
14.14% Pervious = 1.334 ac     85.86% Impervious = 8.100 ac
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Summary for Subcatchment EXB2172: Subcat EXB2172

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.69 cfs @ 12.10 hrs,  Volume= 0.096 af,  Depth= 2.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"

Area (sf) CN Description

1,579 84 50-75% Grass cover, Fair, HSG D
16,711 98 Paved parking, HSG D

18,290 97 Weighted Average
1,579 8.63% Pervious Area

16,711 91.37% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2184: Subcat EXB2184

[49] Hint: Tc<2dt may require smaller dt

Runoff = 8.54 cfs @ 12.10 hrs,  Volume= 0.487 af,  Depth= 2.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"

Area (sf) CN Description

6,008 84 50-75% Grass cover, Fair, HSG D
86,361 98 Paved parking, HSG D

92,369 97 Weighted Average
6,008 6.50% Pervious Area

86,361 93.50% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2372: Subcat EXB2372

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.37 cfs @ 12.10 hrs,  Volume= 0.350 af,  Depth= 2.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"



NOAA 24-hr A  2-Year Rainfall=3.10"1400005_EX_HydroCAD
  Printed  3/14/2021Prepared by VHB

Page 18HydroCAD® 10.10-5a  s/n 01038  © 2020 HydroCAD Software Solutions LLC

Area (sf) CN Description

13,172 84 50-75% Grass cover, Fair, HSG D
58,165 98 Paved parking, HSG D

590 98 Roofs, HSG D

71,927 95 Weighted Average
13,172 18.31% Pervious Area
58,755 81.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2472: Subcat EXB2472

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.15 cfs @ 12.10 hrs,  Volume= 0.066 af,  Depth= 2.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"

Area (sf) CN Description

862 84 50-75% Grass cover, Fair, HSG D
11,622 98 Paved parking, HSG D

12,483 97 Weighted Average
862 6.90% Pervious Area

11,622 93.10% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2484: Subcat EXB2484

[49] Hint: Tc<2dt may require smaller dt

Runoff = 5.86 cfs @ 12.10 hrs,  Volume= 0.322 af,  Depth= 2.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"

Area (sf) CN Description

13,102 84 50-75% Grass cover, Fair, HSG D
24,485 98 Paved parking, HSG D
28,591 98 Roofs, HSG D

66,179 95 Weighted Average
13,102 19.80% Pervious Area
53,076 80.20% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2684: Subcat EXB2684

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.60 cfs @ 12.10 hrs,  Volume= 0.369 af,  Depth= 2.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"

Area (sf) CN Description

9,247 84 50-75% Grass cover, Fair, HSG D
39,783 98 Paved parking, HSG D
23,761 98 Roofs, HSG D

72,791 96 Weighted Average
9,247 12.70% Pervious Area

63,544 87.30% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXRD72: Subcat EXRD72

[49] Hint: Tc<2dt may require smaller dt

Runoff = 4.61 cfs @ 12.10 hrs,  Volume= 0.254 af,  Depth= 2.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"

Area (sf) CN Description

11,754 84 50-75% Grass cover, Fair, HSG D
39,253 98 Paved parking, HSG D
1,043 98 Roofs, HSG D

52,050 95 Weighted Average
11,754 22.58% Pervious Area
40,296 77.42% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 



NOAA 24-hr A  2-Year Rainfall=3.10"1400005_EX_HydroCAD
  Printed  3/14/2021Prepared by VHB

Page 20HydroCAD® 10.10-5a  s/n 01038  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment EXRDK84: Subcat EXRDK84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.66 cfs @ 12.10 hrs,  Volume= 0.036 af,  Depth= 2.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"

Area (sf) CN Description

1,607 84 50-75% Grass cover, Fair, HSG D
5,763 98 Paved parking, HSG D

39 98 Roofs, HSG D

7,408 95 Weighted Average
1,607 21.69% Pervious Area
5,801 78.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXRDL84: Subcat EXRDL84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.61 cfs @ 12.10 hrs,  Volume= 0.092 af,  Depth= 2.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"

Area (sf) CN Description

794 84 50-75% Grass cover, Fair, HSG D
16,659 98 Paved parking, HSG D

17,453 97 Weighted Average
794 4.55% Pervious Area

16,659 95.45% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Link DP-1: 72" Outfall

Inflow Area = 3.553 ac, 82.32% Impervious,  Inflow Depth = 2.59"    for  2-Year event
Inflow = 13.83 cfs @ 12.10 hrs,  Volume= 0.766 af
Primary = 13.83 cfs @ 12.10 hrs,  Volume= 0.766 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
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Summary for Link DP-2: 84" Outfall

Inflow Area = 5.882 ac, 87.99% Impervious,  Inflow Depth = 2.67"    for  2-Year event
Inflow = 23.28 cfs @ 12.10 hrs,  Volume= 1.307 af
Primary = 23.28 cfs @ 12.10 hrs,  Volume= 1.307 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
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Time span=0.00-72.00 hrs, dt=0.10 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=18,290 sf   91.37% Impervious   Runoff Depth=3.75"Subcatchment EXB2172: Subcat EXB2172
   Tc=5.0 min   CN=97   Runoff=2.26 cfs  0.131 af

Runoff Area=92,369 sf   93.50% Impervious   Runoff Depth=3.75"Subcatchment EXB2184: Subcat EXB2184
   Tc=5.0 min   CN=97   Runoff=11.42 cfs  0.663 af

Runoff Area=71,927 sf   81.69% Impervious   Runoff Depth=3.53"Subcatchment EXB2372: Subcat EXB2372
   Tc=5.0 min   CN=95   Runoff=8.66 cfs  0.486 af

Runoff Area=12,483 sf   93.10% Impervious   Runoff Depth=3.75"Subcatchment EXB2472: Subcat EXB2472
   Tc=5.0 min   CN=97   Runoff=1.54 cfs  0.090 af

Runoff Area=66,179 sf   80.20% Impervious   Runoff Depth=3.53"Subcatchment EXB2484: Subcat EXB2484
   Tc=5.0 min   CN=95   Runoff=7.97 cfs  0.447 af

Runoff Area=72,791 sf   87.30% Impervious   Runoff Depth=3.64"Subcatchment EXB2684: Subcat EXB2684
   Tc=5.0 min   CN=96   Runoff=8.89 cfs  0.507 af

Runoff Area=52,050 sf   77.42% Impervious   Runoff Depth=3.53"Subcatchment EXRD72: Subcat EXRD72
   Tc=5.0 min   CN=95   Runoff=6.26 cfs  0.351 af

Runoff Area=7,408 sf   78.31% Impervious   Runoff Depth=3.53"Subcatchment EXRDK84: Subcat EXRDK84
   Tc=5.0 min   CN=95   Runoff=0.89 cfs  0.050 af

Runoff Area=17,453 sf   95.45% Impervious   Runoff Depth=3.75"Subcatchment EXRDL84: Subcat EXRDL84
   Tc=5.0 min   CN=97   Runoff=2.16 cfs  0.125 af

   Inflow=18.73 cfs  1.058 afLink DP-1: 72" Outfall
   Primary=18.73 cfs  1.058 af

   Inflow=31.33 cfs  1.792 afLink DP-2: 84" Outfall
   Primary=31.33 cfs  1.792 af

Total Runoff Area = 9.434 ac   Runoff Volume = 2.850 af   Average Runoff Depth = 3.62"
14.14% Pervious = 1.334 ac     85.86% Impervious = 8.100 ac
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Summary for Subcatchment EXB2172: Subcat EXB2172

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.26 cfs @ 12.10 hrs,  Volume= 0.131 af,  Depth= 3.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"

Area (sf) CN Description

1,579 84 50-75% Grass cover, Fair, HSG D
16,711 98 Paved parking, HSG D

18,290 97 Weighted Average
1,579 8.63% Pervious Area

16,711 91.37% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2184: Subcat EXB2184

[49] Hint: Tc<2dt may require smaller dt

Runoff = 11.42 cfs @ 12.10 hrs,  Volume= 0.663 af,  Depth= 3.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"

Area (sf) CN Description

6,008 84 50-75% Grass cover, Fair, HSG D
86,361 98 Paved parking, HSG D

92,369 97 Weighted Average
6,008 6.50% Pervious Area

86,361 93.50% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2372: Subcat EXB2372

[49] Hint: Tc<2dt may require smaller dt

Runoff = 8.66 cfs @ 12.10 hrs,  Volume= 0.486 af,  Depth= 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"
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Area (sf) CN Description

13,172 84 50-75% Grass cover, Fair, HSG D
58,165 98 Paved parking, HSG D

590 98 Roofs, HSG D

71,927 95 Weighted Average
13,172 18.31% Pervious Area
58,755 81.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2472: Subcat EXB2472

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.54 cfs @ 12.10 hrs,  Volume= 0.090 af,  Depth= 3.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"

Area (sf) CN Description

862 84 50-75% Grass cover, Fair, HSG D
11,622 98 Paved parking, HSG D

12,483 97 Weighted Average
862 6.90% Pervious Area

11,622 93.10% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2484: Subcat EXB2484

[49] Hint: Tc<2dt may require smaller dt

Runoff = 7.97 cfs @ 12.10 hrs,  Volume= 0.447 af,  Depth= 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"

Area (sf) CN Description

13,102 84 50-75% Grass cover, Fair, HSG D
24,485 98 Paved parking, HSG D
28,591 98 Roofs, HSG D

66,179 95 Weighted Average
13,102 19.80% Pervious Area
53,076 80.20% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2684: Subcat EXB2684

[49] Hint: Tc<2dt may require smaller dt

Runoff = 8.89 cfs @ 12.10 hrs,  Volume= 0.507 af,  Depth= 3.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"

Area (sf) CN Description

9,247 84 50-75% Grass cover, Fair, HSG D
39,783 98 Paved parking, HSG D
23,761 98 Roofs, HSG D

72,791 96 Weighted Average
9,247 12.70% Pervious Area

63,544 87.30% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXRD72: Subcat EXRD72

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.26 cfs @ 12.10 hrs,  Volume= 0.351 af,  Depth= 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"

Area (sf) CN Description

11,754 84 50-75% Grass cover, Fair, HSG D
39,253 98 Paved parking, HSG D
1,043 98 Roofs, HSG D

52,050 95 Weighted Average
11,754 22.58% Pervious Area
40,296 77.42% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 
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Summary for Subcatchment EXRDK84: Subcat EXRDK84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.89 cfs @ 12.10 hrs,  Volume= 0.050 af,  Depth= 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"

Area (sf) CN Description

1,607 84 50-75% Grass cover, Fair, HSG D
5,763 98 Paved parking, HSG D

39 98 Roofs, HSG D

7,408 95 Weighted Average
1,607 21.69% Pervious Area
5,801 78.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXRDL84: Subcat EXRDL84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.16 cfs @ 12.10 hrs,  Volume= 0.125 af,  Depth= 3.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"

Area (sf) CN Description

794 84 50-75% Grass cover, Fair, HSG D
16,659 98 Paved parking, HSG D

17,453 97 Weighted Average
794 4.55% Pervious Area

16,659 95.45% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Link DP-1: 72" Outfall

Inflow Area = 3.553 ac, 82.32% Impervious,  Inflow Depth = 3.57"    for  5-Year event
Inflow = 18.73 cfs @ 12.10 hrs,  Volume= 1.058 af
Primary = 18.73 cfs @ 12.10 hrs,  Volume= 1.058 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
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Summary for Link DP-2: 84" Outfall

Inflow Area = 5.882 ac, 87.99% Impervious,  Inflow Depth = 3.66"    for  5-Year event
Inflow = 31.33 cfs @ 12.10 hrs,  Volume= 1.792 af
Primary = 31.33 cfs @ 12.10 hrs,  Volume= 1.792 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
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Time span=0.00-72.00 hrs, dt=0.10 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=18,290 sf   91.37% Impervious   Runoff Depth=4.65"Subcatchment EXB2172: Subcat EXB2172
   Tc=5.0 min   CN=97   Runoff=2.77 cfs  0.163 af

Runoff Area=92,369 sf   93.50% Impervious   Runoff Depth=4.65"Subcatchment EXB2184: Subcat EXB2184
   Tc=5.0 min   CN=97   Runoff=14.01 cfs  0.821 af

Runoff Area=71,927 sf   81.69% Impervious   Runoff Depth=4.42"Subcatchment EXB2372: Subcat EXB2372
   Tc=5.0 min   CN=95   Runoff=10.70 cfs  0.608 af

Runoff Area=12,483 sf   93.10% Impervious   Runoff Depth=4.65"Subcatchment EXB2472: Subcat EXB2472
   Tc=5.0 min   CN=97   Runoff=1.89 cfs  0.111 af

Runoff Area=66,179 sf   80.20% Impervious   Runoff Depth=4.42"Subcatchment EXB2484: Subcat EXB2484
   Tc=5.0 min   CN=95   Runoff=9.84 cfs  0.560 af

Runoff Area=72,791 sf   87.30% Impervious   Runoff Depth=4.53"Subcatchment EXB2684: Subcat EXB2684
   Tc=5.0 min   CN=96   Runoff=10.94 cfs  0.631 af

Runoff Area=52,050 sf   77.42% Impervious   Runoff Depth=4.42"Subcatchment EXRD72: Subcat EXRD72
   Tc=5.0 min   CN=95   Runoff=7.74 cfs  0.440 af

Runoff Area=7,408 sf   78.31% Impervious   Runoff Depth=4.42"Subcatchment EXRDK84: Subcat EXRDK84
   Tc=5.0 min   CN=95   Runoff=1.10 cfs  0.063 af

Runoff Area=17,453 sf   95.45% Impervious   Runoff Depth=4.65"Subcatchment EXRDL84: Subcat EXRDL84
   Tc=5.0 min   CN=97   Runoff=2.65 cfs  0.155 af

   Inflow=23.10 cfs  1.322 afLink DP-1: 72" Outfall
   Primary=23.10 cfs  1.322 af

   Inflow=38.54 cfs  2.230 afLink DP-2: 84" Outfall
   Primary=38.54 cfs  2.230 af

Total Runoff Area = 9.434 ac   Runoff Volume = 3.551 af   Average Runoff Depth = 4.52"
14.14% Pervious = 1.334 ac     85.86% Impervious = 8.100 ac
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Summary for Subcatchment EXB2172: Subcat EXB2172

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.77 cfs @ 12.10 hrs,  Volume= 0.163 af,  Depth= 4.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"

Area (sf) CN Description

1,579 84 50-75% Grass cover, Fair, HSG D
16,711 98 Paved parking, HSG D

18,290 97 Weighted Average
1,579 8.63% Pervious Area

16,711 91.37% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2184: Subcat EXB2184

[49] Hint: Tc<2dt may require smaller dt

Runoff = 14.01 cfs @ 12.10 hrs,  Volume= 0.821 af,  Depth= 4.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"

Area (sf) CN Description

6,008 84 50-75% Grass cover, Fair, HSG D
86,361 98 Paved parking, HSG D

92,369 97 Weighted Average
6,008 6.50% Pervious Area

86,361 93.50% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2372: Subcat EXB2372

[49] Hint: Tc<2dt may require smaller dt

Runoff = 10.70 cfs @ 12.10 hrs,  Volume= 0.608 af,  Depth= 4.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"
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Area (sf) CN Description

13,172 84 50-75% Grass cover, Fair, HSG D
58,165 98 Paved parking, HSG D

590 98 Roofs, HSG D

71,927 95 Weighted Average
13,172 18.31% Pervious Area
58,755 81.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2472: Subcat EXB2472

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.89 cfs @ 12.10 hrs,  Volume= 0.111 af,  Depth= 4.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"

Area (sf) CN Description

862 84 50-75% Grass cover, Fair, HSG D
11,622 98 Paved parking, HSG D

12,483 97 Weighted Average
862 6.90% Pervious Area

11,622 93.10% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2484: Subcat EXB2484

[49] Hint: Tc<2dt may require smaller dt

Runoff = 9.84 cfs @ 12.10 hrs,  Volume= 0.560 af,  Depth= 4.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"

Area (sf) CN Description

13,102 84 50-75% Grass cover, Fair, HSG D
24,485 98 Paved parking, HSG D
28,591 98 Roofs, HSG D

66,179 95 Weighted Average
13,102 19.80% Pervious Area
53,076 80.20% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2684: Subcat EXB2684

[49] Hint: Tc<2dt may require smaller dt

Runoff = 10.94 cfs @ 12.10 hrs,  Volume= 0.631 af,  Depth= 4.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"

Area (sf) CN Description

9,247 84 50-75% Grass cover, Fair, HSG D
39,783 98 Paved parking, HSG D
23,761 98 Roofs, HSG D

72,791 96 Weighted Average
9,247 12.70% Pervious Area

63,544 87.30% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXRD72: Subcat EXRD72

[49] Hint: Tc<2dt may require smaller dt

Runoff = 7.74 cfs @ 12.10 hrs,  Volume= 0.440 af,  Depth= 4.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"

Area (sf) CN Description

11,754 84 50-75% Grass cover, Fair, HSG D
39,253 98 Paved parking, HSG D
1,043 98 Roofs, HSG D

52,050 95 Weighted Average
11,754 22.58% Pervious Area
40,296 77.42% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 
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Summary for Subcatchment EXRDK84: Subcat EXRDK84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.10 cfs @ 12.10 hrs,  Volume= 0.063 af,  Depth= 4.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"

Area (sf) CN Description

1,607 84 50-75% Grass cover, Fair, HSG D
5,763 98 Paved parking, HSG D

39 98 Roofs, HSG D

7,408 95 Weighted Average
1,607 21.69% Pervious Area
5,801 78.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXRDL84: Subcat EXRDL84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.65 cfs @ 12.10 hrs,  Volume= 0.155 af,  Depth= 4.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"

Area (sf) CN Description

794 84 50-75% Grass cover, Fair, HSG D
16,659 98 Paved parking, HSG D

17,453 97 Weighted Average
794 4.55% Pervious Area

16,659 95.45% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Link DP-1: 72" Outfall

Inflow Area = 3.553 ac, 82.32% Impervious,  Inflow Depth = 4.46"    for  10-Year event
Inflow = 23.10 cfs @ 12.10 hrs,  Volume= 1.322 af
Primary = 23.10 cfs @ 12.10 hrs,  Volume= 1.322 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
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Summary for Link DP-2: 84" Outfall

Inflow Area = 5.882 ac, 87.99% Impervious,  Inflow Depth = 4.55"    for  10-Year event
Inflow = 38.54 cfs @ 12.10 hrs,  Volume= 2.230 af
Primary = 38.54 cfs @ 12.10 hrs,  Volume= 2.230 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
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Time span=0.00-72.00 hrs, dt=0.10 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=18,290 sf   91.37% Impervious   Runoff Depth=5.74"Subcatchment EXB2172: Subcat EXB2172
   Tc=5.0 min   CN=97   Runoff=3.40 cfs  0.201 af

Runoff Area=92,369 sf   93.50% Impervious   Runoff Depth=5.74"Subcatchment EXB2184: Subcat EXB2184
   Tc=5.0 min   CN=97   Runoff=17.15 cfs  1.015 af

Runoff Area=71,927 sf   81.69% Impervious   Runoff Depth=5.51"Subcatchment EXB2372: Subcat EXB2372
   Tc=5.0 min   CN=95   Runoff=13.17 cfs  0.758 af

Runoff Area=12,483 sf   93.10% Impervious   Runoff Depth=5.74"Subcatchment EXB2472: Subcat EXB2472
   Tc=5.0 min   CN=97   Runoff=2.32 cfs  0.137 af

Runoff Area=66,179 sf   80.20% Impervious   Runoff Depth=5.51"Subcatchment EXB2484: Subcat EXB2484
   Tc=5.0 min   CN=95   Runoff=12.12 cfs  0.698 af

Runoff Area=72,791 sf   87.30% Impervious   Runoff Depth=5.63"Subcatchment EXB2684: Subcat EXB2684
   Tc=5.0 min   CN=96   Runoff=13.43 cfs  0.784 af

Runoff Area=52,050 sf   77.42% Impervious   Runoff Depth=5.51"Subcatchment EXRD72: Subcat EXRD72
   Tc=5.0 min   CN=95   Runoff=9.53 cfs  0.549 af

Runoff Area=7,408 sf   78.31% Impervious   Runoff Depth=5.51"Subcatchment EXRDK84: Subcat EXRDK84
   Tc=5.0 min   CN=95   Runoff=1.36 cfs  0.078 af

Runoff Area=17,453 sf   95.45% Impervious   Runoff Depth=5.74"Subcatchment EXRDL84: Subcat EXRDL84
   Tc=5.0 min   CN=97   Runoff=3.24 cfs  0.192 af

   Inflow=28.42 cfs  1.645 afLink DP-1: 72" Outfall
   Primary=28.42 cfs  1.645 af

   Inflow=47.31 cfs  2.766 afLink DP-2: 84" Outfall
   Primary=47.31 cfs  2.766 af

Total Runoff Area = 9.434 ac   Runoff Volume = 4.411 af   Average Runoff Depth = 5.61"
14.14% Pervious = 1.334 ac     85.86% Impervious = 8.100 ac
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Summary for Subcatchment EXB2172: Subcat EXB2172

[49] Hint: Tc<2dt may require smaller dt

Runoff = 3.40 cfs @ 12.10 hrs,  Volume= 0.201 af,  Depth= 5.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"

Area (sf) CN Description

1,579 84 50-75% Grass cover, Fair, HSG D
16,711 98 Paved parking, HSG D

18,290 97 Weighted Average
1,579 8.63% Pervious Area

16,711 91.37% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2184: Subcat EXB2184

[49] Hint: Tc<2dt may require smaller dt

Runoff = 17.15 cfs @ 12.10 hrs,  Volume= 1.015 af,  Depth= 5.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"

Area (sf) CN Description

6,008 84 50-75% Grass cover, Fair, HSG D
86,361 98 Paved parking, HSG D

92,369 97 Weighted Average
6,008 6.50% Pervious Area

86,361 93.50% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2372: Subcat EXB2372

[49] Hint: Tc<2dt may require smaller dt

Runoff = 13.17 cfs @ 12.10 hrs,  Volume= 0.758 af,  Depth= 5.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"
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Area (sf) CN Description

13,172 84 50-75% Grass cover, Fair, HSG D
58,165 98 Paved parking, HSG D

590 98 Roofs, HSG D

71,927 95 Weighted Average
13,172 18.31% Pervious Area
58,755 81.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2472: Subcat EXB2472

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.32 cfs @ 12.10 hrs,  Volume= 0.137 af,  Depth= 5.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"

Area (sf) CN Description

862 84 50-75% Grass cover, Fair, HSG D
11,622 98 Paved parking, HSG D

12,483 97 Weighted Average
862 6.90% Pervious Area

11,622 93.10% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2484: Subcat EXB2484

[49] Hint: Tc<2dt may require smaller dt

Runoff = 12.12 cfs @ 12.10 hrs,  Volume= 0.698 af,  Depth= 5.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"

Area (sf) CN Description

13,102 84 50-75% Grass cover, Fair, HSG D
24,485 98 Paved parking, HSG D
28,591 98 Roofs, HSG D

66,179 95 Weighted Average
13,102 19.80% Pervious Area
53,076 80.20% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2684: Subcat EXB2684

[49] Hint: Tc<2dt may require smaller dt

Runoff = 13.43 cfs @ 12.10 hrs,  Volume= 0.784 af,  Depth= 5.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"

Area (sf) CN Description

9,247 84 50-75% Grass cover, Fair, HSG D
39,783 98 Paved parking, HSG D
23,761 98 Roofs, HSG D

72,791 96 Weighted Average
9,247 12.70% Pervious Area

63,544 87.30% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXRD72: Subcat EXRD72

[49] Hint: Tc<2dt may require smaller dt

Runoff = 9.53 cfs @ 12.10 hrs,  Volume= 0.549 af,  Depth= 5.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"

Area (sf) CN Description

11,754 84 50-75% Grass cover, Fair, HSG D
39,253 98 Paved parking, HSG D
1,043 98 Roofs, HSG D

52,050 95 Weighted Average
11,754 22.58% Pervious Area
40,296 77.42% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 
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Summary for Subcatchment EXRDK84: Subcat EXRDK84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.36 cfs @ 12.10 hrs,  Volume= 0.078 af,  Depth= 5.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"

Area (sf) CN Description

1,607 84 50-75% Grass cover, Fair, HSG D
5,763 98 Paved parking, HSG D

39 98 Roofs, HSG D

7,408 95 Weighted Average
1,607 21.69% Pervious Area
5,801 78.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXRDL84: Subcat EXRDL84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 3.24 cfs @ 12.10 hrs,  Volume= 0.192 af,  Depth= 5.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"

Area (sf) CN Description

794 84 50-75% Grass cover, Fair, HSG D
16,659 98 Paved parking, HSG D

17,453 97 Weighted Average
794 4.55% Pervious Area

16,659 95.45% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Link DP-1: 72" Outfall

Inflow Area = 3.553 ac, 82.32% Impervious,  Inflow Depth = 5.56"    for  25-Year event
Inflow = 28.42 cfs @ 12.10 hrs,  Volume= 1.645 af
Primary = 28.42 cfs @ 12.10 hrs,  Volume= 1.645 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
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Summary for Link DP-2: 84" Outfall

Inflow Area = 5.882 ac, 87.99% Impervious,  Inflow Depth = 5.64"    for  25-Year event
Inflow = 47.31 cfs @ 12.10 hrs,  Volume= 2.766 af
Primary = 47.31 cfs @ 12.10 hrs,  Volume= 2.766 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
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Time span=0.00-72.00 hrs, dt=0.10 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=18,290 sf   91.37% Impervious   Runoff Depth=7.54"Subcatchment EXB2172: Subcat EXB2172
   Tc=5.0 min   CN=97   Runoff=4.41 cfs  0.264 af

Runoff Area=92,369 sf   93.50% Impervious   Runoff Depth=7.54"Subcatchment EXB2184: Subcat EXB2184
   Tc=5.0 min   CN=97   Runoff=22.29 cfs  1.332 af

Runoff Area=71,927 sf   81.69% Impervious   Runoff Depth=7.30"Subcatchment EXB2372: Subcat EXB2372
   Tc=5.0 min   CN=95   Runoff=17.20 cfs  1.005 af

Runoff Area=12,483 sf   93.10% Impervious   Runoff Depth=7.54"Subcatchment EXB2472: Subcat EXB2472
   Tc=5.0 min   CN=97   Runoff=3.01 cfs  0.180 af

Runoff Area=66,179 sf   80.20% Impervious   Runoff Depth=7.30"Subcatchment EXB2484: Subcat EXB2484
   Tc=5.0 min   CN=95   Runoff=15.83 cfs  0.924 af

Runoff Area=72,791 sf   87.30% Impervious   Runoff Depth=7.42"Subcatchment EXB2684: Subcat EXB2684
   Tc=5.0 min   CN=96   Runoff=17.50 cfs  1.033 af

Runoff Area=52,050 sf   77.42% Impervious   Runoff Depth=7.30"Subcatchment EXRD72: Subcat EXRD72
   Tc=5.0 min   CN=95   Runoff=12.45 cfs  0.727 af

Runoff Area=7,408 sf   78.31% Impervious   Runoff Depth=7.30"Subcatchment EXRDK84: Subcat EXRDK84
   Tc=5.0 min   CN=95   Runoff=1.77 cfs  0.103 af

Runoff Area=17,453 sf   95.45% Impervious   Runoff Depth=7.54"Subcatchment EXRDL84: Subcat EXRDL84
   Tc=5.0 min   CN=97   Runoff=4.21 cfs  0.252 af

   Inflow=37.08 cfs  2.176 afLink DP-1: 72" Outfall
   Primary=37.08 cfs  2.176 af

   Inflow=61.60 cfs  3.646 afLink DP-2: 84" Outfall
   Primary=61.60 cfs  3.646 af

Total Runoff Area = 9.434 ac   Runoff Volume = 5.821 af   Average Runoff Depth = 7.40"
14.14% Pervious = 1.334 ac     85.86% Impervious = 8.100 ac
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Summary for Subcatchment EXB2172: Subcat EXB2172

[49] Hint: Tc<2dt may require smaller dt

Runoff = 4.41 cfs @ 12.10 hrs,  Volume= 0.264 af,  Depth= 7.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"

Area (sf) CN Description

1,579 84 50-75% Grass cover, Fair, HSG D
16,711 98 Paved parking, HSG D

18,290 97 Weighted Average
1,579 8.63% Pervious Area

16,711 91.37% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2184: Subcat EXB2184

[49] Hint: Tc<2dt may require smaller dt

Runoff = 22.29 cfs @ 12.10 hrs,  Volume= 1.332 af,  Depth= 7.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"

Area (sf) CN Description

6,008 84 50-75% Grass cover, Fair, HSG D
86,361 98 Paved parking, HSG D

92,369 97 Weighted Average
6,008 6.50% Pervious Area

86,361 93.50% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2372: Subcat EXB2372

[49] Hint: Tc<2dt may require smaller dt

Runoff = 17.20 cfs @ 12.10 hrs,  Volume= 1.005 af,  Depth= 7.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"
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Area (sf) CN Description

13,172 84 50-75% Grass cover, Fair, HSG D
58,165 98 Paved parking, HSG D

590 98 Roofs, HSG D

71,927 95 Weighted Average
13,172 18.31% Pervious Area
58,755 81.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2472: Subcat EXB2472

[49] Hint: Tc<2dt may require smaller dt

Runoff = 3.01 cfs @ 12.10 hrs,  Volume= 0.180 af,  Depth= 7.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"

Area (sf) CN Description

862 84 50-75% Grass cover, Fair, HSG D
11,622 98 Paved parking, HSG D

12,483 97 Weighted Average
862 6.90% Pervious Area

11,622 93.10% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2484: Subcat EXB2484

[49] Hint: Tc<2dt may require smaller dt

Runoff = 15.83 cfs @ 12.10 hrs,  Volume= 0.924 af,  Depth= 7.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"

Area (sf) CN Description

13,102 84 50-75% Grass cover, Fair, HSG D
24,485 98 Paved parking, HSG D
28,591 98 Roofs, HSG D

66,179 95 Weighted Average
13,102 19.80% Pervious Area
53,076 80.20% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXB2684: Subcat EXB2684

[49] Hint: Tc<2dt may require smaller dt

Runoff = 17.50 cfs @ 12.10 hrs,  Volume= 1.033 af,  Depth= 7.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"

Area (sf) CN Description

9,247 84 50-75% Grass cover, Fair, HSG D
39,783 98 Paved parking, HSG D
23,761 98 Roofs, HSG D

72,791 96 Weighted Average
9,247 12.70% Pervious Area

63,544 87.30% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXRD72: Subcat EXRD72

[49] Hint: Tc<2dt may require smaller dt

Runoff = 12.45 cfs @ 12.10 hrs,  Volume= 0.727 af,  Depth= 7.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"

Area (sf) CN Description

11,754 84 50-75% Grass cover, Fair, HSG D
39,253 98 Paved parking, HSG D
1,043 98 Roofs, HSG D

52,050 95 Weighted Average
11,754 22.58% Pervious Area
40,296 77.42% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 
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Summary for Subcatchment EXRDK84: Subcat EXRDK84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.77 cfs @ 12.10 hrs,  Volume= 0.103 af,  Depth= 7.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"

Area (sf) CN Description

1,607 84 50-75% Grass cover, Fair, HSG D
5,763 98 Paved parking, HSG D

39 98 Roofs, HSG D

7,408 95 Weighted Average
1,607 21.69% Pervious Area
5,801 78.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment EXRDL84: Subcat EXRDL84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 4.21 cfs @ 12.10 hrs,  Volume= 0.252 af,  Depth= 7.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"

Area (sf) CN Description

794 84 50-75% Grass cover, Fair, HSG D
16,659 98 Paved parking, HSG D

17,453 97 Weighted Average
794 4.55% Pervious Area

16,659 95.45% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Link DP-1: 72" Outfall

Inflow Area = 3.553 ac, 82.32% Impervious,  Inflow Depth = 7.35"    for  100-Year event
Inflow = 37.08 cfs @ 12.10 hrs,  Volume= 2.176 af
Primary = 37.08 cfs @ 12.10 hrs,  Volume= 2.176 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs



NOAA 24-hr A  100-Year Rainfall=7.90"1400005_EX_HydroCAD
  Printed  3/14/2021Prepared by VHB

Page 45HydroCAD® 10.10-5a  s/n 01038  © 2020 HydroCAD Software Solutions LLC

Summary for Link DP-2: 84" Outfall

Inflow Area = 5.882 ac, 87.99% Impervious,  Inflow Depth = 7.44"    for  100-Year event
Inflow = 61.60 cfs @ 12.10 hrs,  Volume= 3.646 af
Primary = 61.60 cfs @ 12.10 hrs,  Volume= 3.646 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs





PRB2172

Subcat PRB2172

PRB21A84

Subcat PRB21A84

PRB21B84

Subcat PRB21B84

PRB2372

Subcat PRB2372

PRB2472

Subcat PRB2472

PRB2484

Subcat PRB2484

PRB2684

Subcat PRB2684

PRRD72

Subcat PRRD72

PRRDE84

Subcat PRRDE84

PRRDW84

Subcat PRRDW84

R1-1

Retain-It

DP-1

72" Outfall

DP-2

84" Outfall

Routing Diagram for 1400005_PR_HydroCAD-Block21
Prepared by VHB,  Printed 3/14/2021

HydroCAD® 10.10-5a  s/n 01038  © 2020 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



1400005_PR_HydroCAD-Block21
  Printed  3/14/2021Prepared by VHB

Page 2HydroCAD® 10.10-5a  s/n 01038  © 2020 HydroCAD Software Solutions LLC

Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 1-Year NOAA 24-hr A Default 24.00 1 2.50 2

2 1-Year-6-hour NOAA 24-hr A Scale 6.00 1 1.60 2

3 2-Year NOAA 24-hr A Default 24.00 1 3.10 2

4 5-Year NOAA 24-hr A Default 24.00 1 4.10 2

5 10-Year NOAA 24-hr A Default 24.00 1 5.00 2

6 25-Year NOAA 24-hr A Default 24.00 1 6.10 2

7 100-Year NOAA 24-hr A Default 24.00 1 7.90 2
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

1.343 84 50-75% Grass cover, Fair, HSG D  (PRB21B84, PRB2372, PRB2472, PRB2484, 

PRB2684, PRRD72, PRRDE84, PRRDW84)

3.408 98 Paved parking, HSG D  (PRB2172, PRB21B84, PRB2372, PRB2472, PRB2484, 

PRB2684, PRRD72, PRRDE84, PRRDW84)

4.683 98 Roofs, HSG D  (PRB2172, PRB21A84, PRB21B84, PRB2372, PRB2484, 

PRB2684, PRRDW84)

9.434 96 TOTAL AREA
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Time span=0.00-72.00 hrs, dt=0.10 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3,100 sf   100.00% Impervious   Runoff Depth=2.27"Subcatchment PRB2172: Subcat PRB2172
   Tc=5.0 min   CN=98   Runoff=0.23 cfs  0.013 af

Runoff Area=0.889 ac   100.00% Impervious   Runoff Depth=2.27"Subcatchment PRB21A84: Subcat 
   Tc=5.0 min   CN=98   Runoff=2.91 cfs  0.168 af

Runoff Area=1.582 ac   99.99% Impervious   Runoff Depth=2.27"Subcatchment PRB21B84: Subcat 
   Tc=5.0 min   CN=98   Runoff=5.18 cfs  0.299 af

Runoff Area=71,927 sf   91.90% Impervious   Runoff Depth=2.16"Subcatchment PRB2372: Subcat PRB2372
   Tc=5.0 min   CN=97   Runoff=5.29 cfs  0.298 af

Runoff Area=21,191 sf   27.09% Impervious   Runoff Depth=1.38"Subcatchment PRB2472: Subcat PRB2472
   Tc=5.0 min   CN=88   Runoff=1.09 cfs  0.056 af

Runoff Area=61,760 sf   73.03% Impervious   Runoff Depth=1.87"Subcatchment PRB2484: Subcat PRB2484
   Tc=5.0 min   CN=94   Runoff=4.14 cfs  0.221 af

Runoff Area=1.547 ac   88.25% Impervious   Runoff Depth=2.06"Subcatchment PRB2684: Subcat PRB2684
   Tc=5.0 min   CN=96   Runoff=4.82 cfs  0.266 af

Runoff Area=57,872 sf   84.65% Impervious   Runoff Depth=2.06"Subcatchment PRRD72: Subcat PRRD72
   Tc=5.0 min   CN=96   Runoff=4.14 cfs  0.228 af

Runoff Area=0.252 ac   80.36% Impervious   Runoff Depth=1.96"Subcatchment PRRDE84: Subcat PRRDE84
   Tc=5.0 min   CN=95   Runoff=0.76 cfs  0.041 af

Runoff Area=0.209 ac   82.41% Impervious   Runoff Depth=2.06"Subcatchment PRRDW84: Subcat 
   Tc=5.0 min   CN=96   Runoff=0.65 cfs  0.036 af

Peak Elev=5.95'  Storage=0.087 af   Inflow=3.68 cfs  0.210 afPond R1-1: Retain-It
   Discarded=0.01 cfs  0.033 af   Primary=1.84 cfs  0.175 af   Outflow=1.85 cfs  0.207 af

   Inflow=10.76 cfs  0.595 afLink DP-1: 72" Outfall
   Primary=10.76 cfs  0.595 af

   Inflow=16.08 cfs  0.996 afLink DP-2: 84" Outfall
   Primary=16.08 cfs  0.996 af

Total Runoff Area = 9.434 ac   Runoff Volume = 1.627 af   Average Runoff Depth = 2.07"
14.24% Pervious = 1.343 ac     85.76% Impervious = 8.091 ac
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Summary for Subcatchment PRB2172: Subcat PRB2172

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.23 cfs @ 12.10 hrs,  Volume= 0.013 af,  Depth= 2.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"

Area (sf) CN Description

3,100 98 Paved parking, HSG D
0 98 Roofs, HSG D

3,100 98 Weighted Average
3,100 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21A84: Subcat PRB21A84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.91 cfs @ 12.10 hrs,  Volume= 0.168 af,  Depth= 2.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"

Area (ac) CN Description

0.889 98 Roofs, HSG D

0.889 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21B84: Subcat PRB21B84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 5.18 cfs @ 12.10 hrs,  Volume= 0.299 af,  Depth= 2.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"
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Area (ac) CN Description

0.000 84 50-75% Grass cover, Fair, HSG D
0.378 98 Paved parking, HSG D
1.203 98 Roofs, HSG D

1.582 98 Weighted Average
0.000 0.01% Pervious Area
1.582 99.99% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2372: Subcat PRB2372

[49] Hint: Tc<2dt may require smaller dt

Runoff = 5.29 cfs @ 12.10 hrs,  Volume= 0.298 af,  Depth= 2.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"

Area (sf) CN Description

5,824 84 50-75% Grass cover, Fair, HSG D
7,142 98 Paved parking, HSG D

58,960 98 Roofs, HSG D

71,927 97 Weighted Average
5,824 8.10% Pervious Area

66,103 91.90% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2472: Subcat PRB2472

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.09 cfs @ 12.11 hrs,  Volume= 0.056 af,  Depth= 1.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"

Area (sf) CN Description

15,451 84 50-75% Grass cover, Fair, HSG D
5,740 98 Paved parking, HSG D

21,191 88 Weighted Average
15,451 72.91% Pervious Area
5,740 27.09% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2484: Subcat PRB2484

[49] Hint: Tc<2dt may require smaller dt

Runoff = 4.14 cfs @ 12.10 hrs,  Volume= 0.221 af,  Depth= 1.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"

Area (sf) CN Description

16,656 84 50-75% Grass cover, Fair, HSG D
15,622 98 Paved parking, HSG D
29,482 98 Roofs, HSG D

61,760 94 Weighted Average
16,656 26.97% Pervious Area
45,104 73.03% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2684: Subcat PRB2684

[49] Hint: Tc<2dt may require smaller dt

Runoff = 4.82 cfs @ 12.10 hrs,  Volume= 0.266 af,  Depth= 2.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"

Area (ac) CN Description

0.182 84 50-75% Grass cover, Fair, HSG D
0.805 98 Paved parking, HSG D
0.560 98 Roofs, HSG D

1.547 96 Weighted Average
0.182 11.75% Pervious Area
1.365 88.25% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 
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Summary for Subcatchment PRRD72: Subcat PRRD72

[49] Hint: Tc<2dt may require smaller dt

Runoff = 4.14 cfs @ 12.10 hrs,  Volume= 0.228 af,  Depth= 2.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"

Area (sf) CN Description

8,886 84 50-75% Grass cover, Fair, HSG D
48,986 98 Paved parking, HSG D

57,872 96 Weighted Average
8,886 15.35% Pervious Area

48,986 84.65% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDE84: Subcat PRRDE84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.76 cfs @ 12.10 hrs,  Volume= 0.041 af,  Depth= 1.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"

Area (ac) CN Description

0.050 84 50-75% Grass cover, Fair, HSG D
0.203 98 Paved parking, HSG D

0.252 95 Weighted Average
0.050 19.64% Pervious Area
0.203 80.36% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDW84: Subcat PRRDW84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.65 cfs @ 12.10 hrs,  Volume= 0.036 af,  Depth= 2.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"
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Area (ac) CN Description

0.037 84 50-75% Grass cover, Fair, HSG D
0.172 98 Paved parking, HSG D
0.000 98 Roofs, HSG D

0.209 96 Weighted Average
0.037 17.59% Pervious Area
0.172 82.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Pond R1-1: Retain-It

Inflow Area = 1.142 ac, 95.66% Impervious,  Inflow Depth = 2.20"    for  1-Year event
Inflow = 3.68 cfs @ 12.10 hrs,  Volume= 0.210 af
Outflow = 1.85 cfs @ 12.24 hrs,  Volume= 0.207 af,  Atten= 50%,  Lag= 8.4 min
Discarded = 0.01 cfs @ 12.24 hrs,  Volume= 0.033 af
Primary = 1.84 cfs @ 12.24 hrs,  Volume= 0.175 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
Peak Elev= 5.95' @ 12.24 hrs   Surf.Area= 0.136 ac   Storage= 0.087 af

Plug-Flow detention time= 301.3 min calculated for 0.207 af (99% of inflow)
Center-of-Mass det. time= 298.1 min ( 1,059.0 - 760.9 )

Volume Invert Avail.Storage Storage Description

#1A 4.90' 0.028 af 73.00'W x 81.00'L x 5.17'H Field A
0.701 af Overall - 0.617 af Embedded = 0.084 af  x 33.0% Voids

#2A 5.40' 0.471 af retain_it retain_it  4.0'  x 90  Inside #1
Inside= 84.0"W x 48.0"H => 28.87 sf x 8.00'L = 230.9 cf
Outside= 96.0"W x 56.0"H => 37.33 sf x 8.00'L = 298.7 cf
9 Rows adjusted for 286.9 cf perimeter wall

0.498 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 5.40' 12.0"  Round Culvert   
L= 14.1'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 5.40' / 5.30'   S= 0.0071 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 5.40' 10.0" Vert. Small Storm Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Primary 8.00' 21.0" Vert. Large Storm Orifices X 2.00    C= 0.600   
Limited to weir flow at low heads   

#4 Discarded 4.90' 0.040 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 0.40'   
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Discarded OutFlow  Max=0.01 cfs @ 12.24 hrs  HW=5.93'   (Free Discharge)
4=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=1.77 cfs @ 12.24 hrs  HW=5.93'   (Free Discharge)
1=Culvert  (Barrel Controls 0.86 cfs @ 2.93 fps)
2=Small Storm Orifice  (Orifice Controls 0.91 cfs @ 2.48 fps)
3=Large Storm Orifices  ( Controls 0.00 cfs)

Summary for Link DP-1: 72" Outfall

Inflow Area = 3.537 ac, 80.43% Impervious,  Inflow Depth = 2.02"    for  1-Year event
Inflow = 10.76 cfs @ 12.10 hrs,  Volume= 0.595 af
Primary = 10.76 cfs @ 12.10 hrs,  Volume= 0.595 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs

Summary for Link DP-2: 84" Outfall

Inflow Area = 5.897 ac, 88.97% Impervious,  Inflow Depth = 2.03"    for  1-Year event
Inflow = 16.08 cfs @ 12.11 hrs,  Volume= 0.996 af
Primary = 16.08 cfs @ 12.11 hrs,  Volume= 0.996 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
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Time span=0.00-72.00 hrs, dt=0.10 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3,100 sf   100.00% Impervious   Runoff Depth=1.38"Subcatchment PRB2172: Subcat PRB2172
   Tc=5.0 min   CN=98   Runoff=0.31 cfs  0.008 af

Runoff Area=0.889 ac   100.00% Impervious   Runoff Depth=1.38"Subcatchment PRB21A84: Subcat 
   Tc=5.0 min   CN=98   Runoff=3.81 cfs  0.102 af

Runoff Area=1.582 ac   99.99% Impervious   Runoff Depth=1.38"Subcatchment PRB21B84: Subcat 
   Tc=5.0 min   CN=98   Runoff=6.78 cfs  0.182 af

Runoff Area=71,927 sf   91.90% Impervious   Runoff Depth=1.28"Subcatchment PRB2372: Subcat PRB2372
   Tc=5.0 min   CN=97   Runoff=6.77 cfs  0.176 af

Runoff Area=21,191 sf   27.09% Impervious   Runoff Depth=0.65"Subcatchment PRB2472: Subcat PRB2472
   Tc=5.0 min   CN=88   Runoff=1.09 cfs  0.027 af

Runoff Area=61,760 sf   73.03% Impervious   Runoff Depth=1.03"Subcatchment PRB2484: Subcat PRB2484
   Tc=5.0 min   CN=94   Runoff=4.90 cfs  0.121 af

Runoff Area=1.547 ac   88.25% Impervious   Runoff Depth=1.19"Subcatchment PRB2684: Subcat PRB2684
   Tc=5.0 min   CN=96   Runoff=6.02 cfs  0.153 af

Runoff Area=57,872 sf   84.65% Impervious   Runoff Depth=1.19"Subcatchment PRRD72: Subcat PRRD72
   Tc=5.0 min   CN=96   Runoff=5.17 cfs  0.132 af

Runoff Area=0.252 ac   80.36% Impervious   Runoff Depth=1.11"Subcatchment PRRDE84: Subcat PRRDE84
   Tc=5.0 min   CN=95   Runoff=0.93 cfs  0.023 af

Runoff Area=0.209 ac   82.41% Impervious   Runoff Depth=1.19"Subcatchment PRRDW84: Subcat 
   Tc=5.0 min   CN=96   Runoff=0.81 cfs  0.021 af

Peak Elev=5.86'  Storage=0.077 af   Inflow=4.74 cfs  0.125 afPond R1-1: Retain-It
   Discarded=0.01 cfs  0.028 af   Primary=1.34 cfs  0.097 af   Outflow=1.35 cfs  0.125 af

   Inflow=13.34 cfs  0.343 afLink DP-1: 72" Outfall
   Primary=13.34 cfs  0.343 af

   Inflow=19.05 cfs  0.574 afLink DP-2: 84" Outfall
   Primary=19.05 cfs  0.574 af

Total Runoff Area = 9.434 ac   Runoff Volume = 0.945 af   Average Runoff Depth = 1.20"
14.24% Pervious = 1.343 ac     85.76% Impervious = 8.091 ac
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Summary for Subcatchment PRB2172: Subcat PRB2172

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.31 cfs @ 3.09 hrs,  Volume= 0.008 af,  Depth= 1.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hour Rainfall=1.60"

Area (sf) CN Description

3,100 98 Paved parking, HSG D
0 98 Roofs, HSG D

3,100 98 Weighted Average
3,100 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21A84: Subcat PRB21A84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 3.81 cfs @ 3.09 hrs,  Volume= 0.102 af,  Depth= 1.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hour Rainfall=1.60"

Area (ac) CN Description

0.889 98 Roofs, HSG D

0.889 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21B84: Subcat PRB21B84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.78 cfs @ 3.09 hrs,  Volume= 0.182 af,  Depth= 1.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hour Rainfall=1.60"
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Area (ac) CN Description

0.000 84 50-75% Grass cover, Fair, HSG D
0.378 98 Paved parking, HSG D
1.203 98 Roofs, HSG D

1.582 98 Weighted Average
0.000 0.01% Pervious Area
1.582 99.99% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2372: Subcat PRB2372

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.77 cfs @ 3.09 hrs,  Volume= 0.176 af,  Depth= 1.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hour Rainfall=1.60"

Area (sf) CN Description

5,824 84 50-75% Grass cover, Fair, HSG D
7,142 98 Paved parking, HSG D

58,960 98 Roofs, HSG D

71,927 97 Weighted Average
5,824 8.10% Pervious Area

66,103 91.90% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2472: Subcat PRB2472

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.09 cfs @ 3.10 hrs,  Volume= 0.027 af,  Depth= 0.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hour Rainfall=1.60"

Area (sf) CN Description

15,451 84 50-75% Grass cover, Fair, HSG D
5,740 98 Paved parking, HSG D

21,191 88 Weighted Average
15,451 72.91% Pervious Area
5,740 27.09% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2484: Subcat PRB2484

[49] Hint: Tc<2dt may require smaller dt

Runoff = 4.90 cfs @ 3.10 hrs,  Volume= 0.121 af,  Depth= 1.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hour Rainfall=1.60"

Area (sf) CN Description

16,656 84 50-75% Grass cover, Fair, HSG D
15,622 98 Paved parking, HSG D
29,482 98 Roofs, HSG D

61,760 94 Weighted Average
16,656 26.97% Pervious Area
45,104 73.03% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2684: Subcat PRB2684

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.02 cfs @ 3.09 hrs,  Volume= 0.153 af,  Depth= 1.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hour Rainfall=1.60"

Area (ac) CN Description

0.182 84 50-75% Grass cover, Fair, HSG D
0.805 98 Paved parking, HSG D
0.560 98 Roofs, HSG D

1.547 96 Weighted Average
0.182 11.75% Pervious Area
1.365 88.25% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 
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Summary for Subcatchment PRRD72: Subcat PRRD72

[49] Hint: Tc<2dt may require smaller dt

Runoff = 5.17 cfs @ 3.09 hrs,  Volume= 0.132 af,  Depth= 1.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hour Rainfall=1.60"

Area (sf) CN Description

8,886 84 50-75% Grass cover, Fair, HSG D
48,986 98 Paved parking, HSG D

57,872 96 Weighted Average
8,886 15.35% Pervious Area

48,986 84.65% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDE84: Subcat PRRDE84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.93 cfs @ 3.09 hrs,  Volume= 0.023 af,  Depth= 1.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hour Rainfall=1.60"

Area (ac) CN Description

0.050 84 50-75% Grass cover, Fair, HSG D
0.203 98 Paved parking, HSG D

0.252 95 Weighted Average
0.050 19.64% Pervious Area
0.203 80.36% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDW84: Subcat PRRDW84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.81 cfs @ 3.09 hrs,  Volume= 0.021 af,  Depth= 1.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hour Rainfall=1.60"
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Area (ac) CN Description

0.037 84 50-75% Grass cover, Fair, HSG D
0.172 98 Paved parking, HSG D
0.000 98 Roofs, HSG D

0.209 96 Weighted Average
0.037 17.59% Pervious Area
0.172 82.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Pond R1-1: Retain-It

Inflow Area = 1.142 ac, 95.66% Impervious,  Inflow Depth = 1.32"    for  1-Year-6-hour event
Inflow = 4.74 cfs @ 3.09 hrs,  Volume= 0.125 af
Outflow = 1.35 cfs @ 3.25 hrs,  Volume= 0.125 af,  Atten= 71%,  Lag= 9.2 min
Discarded = 0.01 cfs @ 3.25 hrs,  Volume= 0.028 af
Primary = 1.34 cfs @ 3.25 hrs,  Volume= 0.097 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
Peak Elev= 5.86' @ 3.25 hrs   Surf.Area= 0.136 ac   Storage= 0.077 af

Plug-Flow detention time= 411.5 min calculated for 0.125 af (100% of inflow)
Center-of-Mass det. time= 416.0 min ( 612.1 - 196.1 )

Volume Invert Avail.Storage Storage Description

#1A 4.90' 0.028 af 73.00'W x 81.00'L x 5.17'H Field A
0.701 af Overall - 0.617 af Embedded = 0.084 af  x 33.0% Voids

#2A 5.40' 0.471 af retain_it retain_it  4.0'  x 90  Inside #1
Inside= 84.0"W x 48.0"H => 28.87 sf x 8.00'L = 230.9 cf
Outside= 96.0"W x 56.0"H => 37.33 sf x 8.00'L = 298.7 cf
9 Rows adjusted for 286.9 cf perimeter wall

0.498 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 5.40' 12.0"  Round Culvert   
L= 14.1'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 5.40' / 5.30'   S= 0.0071 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 5.40' 10.0" Vert. Small Storm Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Primary 8.00' 21.0" Vert. Large Storm Orifices X 2.00    C= 0.600   
Limited to weir flow at low heads   

#4 Discarded 4.90' 0.040 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 0.40'   
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Discarded OutFlow  Max=0.01 cfs @ 3.25 hrs  HW=5.84'   (Free Discharge)
4=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=1.25 cfs @ 3.25 hrs  HW=5.84'   (Free Discharge)
1=Culvert  (Barrel Controls 0.60 cfs @ 2.69 fps)
2=Small Storm Orifice  (Orifice Controls 0.65 cfs @ 2.25 fps)
3=Large Storm Orifices  ( Controls 0.00 cfs)

Summary for Link DP-1: 72" Outfall

Inflow Area = 3.537 ac, 80.43% Impervious,  Inflow Depth = 1.16"    for  1-Year-6-hour event
Inflow = 13.34 cfs @ 3.09 hrs,  Volume= 0.343 af
Primary = 13.34 cfs @ 3.09 hrs,  Volume= 0.343 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs

Summary for Link DP-2: 84" Outfall

Inflow Area = 5.897 ac, 88.97% Impervious,  Inflow Depth = 1.17"    for  1-Year-6-hour event
Inflow = 19.05 cfs @ 3.10 hrs,  Volume= 0.574 af
Primary = 19.05 cfs @ 3.10 hrs,  Volume= 0.574 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
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Time span=0.00-72.00 hrs, dt=0.10 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3,100 sf   100.00% Impervious   Runoff Depth=2.87"Subcatchment PRB2172: Subcat PRB2172
   Tc=5.0 min   CN=98   Runoff=0.29 cfs  0.017 af

Runoff Area=0.889 ac   100.00% Impervious   Runoff Depth=2.87"Subcatchment PRB21A84: Subcat 
   Tc=5.0 min   CN=98   Runoff=3.64 cfs  0.212 af

Runoff Area=1.582 ac   99.99% Impervious   Runoff Depth=2.87"Subcatchment PRB21B84: Subcat 
   Tc=5.0 min   CN=98   Runoff=6.47 cfs  0.378 af

Runoff Area=71,927 sf   91.90% Impervious   Runoff Depth=2.76"Subcatchment PRB2372: Subcat PRB2372
   Tc=5.0 min   CN=97   Runoff=6.65 cfs  0.379 af

Runoff Area=21,191 sf   27.09% Impervious   Runoff Depth=1.91"Subcatchment PRB2472: Subcat PRB2472
   Tc=5.0 min   CN=88   Runoff=1.50 cfs  0.077 af

Runoff Area=61,760 sf   73.03% Impervious   Runoff Depth=2.45"Subcatchment PRB2484: Subcat PRB2484
   Tc=5.0 min   CN=94   Runoff=5.33 cfs  0.289 af

Runoff Area=1.547 ac   88.25% Impervious   Runoff Depth=2.65"Subcatchment PRB2684: Subcat PRB2684
   Tc=5.0 min   CN=96   Runoff=6.11 cfs  0.342 af

Runoff Area=57,872 sf   84.65% Impervious   Runoff Depth=2.65"Subcatchment PRRD72: Subcat PRRD72
   Tc=5.0 min   CN=96   Runoff=5.25 cfs  0.293 af

Runoff Area=0.252 ac   80.36% Impervious   Runoff Depth=2.55"Subcatchment PRRDE84: Subcat PRRDE84
   Tc=5.0 min   CN=95   Runoff=0.97 cfs  0.054 af

Runoff Area=0.209 ac   82.41% Impervious   Runoff Depth=2.65"Subcatchment PRRDW84: Subcat 
   Tc=5.0 min   CN=96   Runoff=0.83 cfs  0.046 af

Peak Elev=6.05'  Storage=0.100 af   Inflow=4.61 cfs  0.266 afPond R1-1: Retain-It
   Discarded=0.01 cfs  0.033 af   Primary=2.49 cfs  0.231 af   Outflow=2.50 cfs  0.264 af

   Inflow=13.68 cfs  0.767 afLink DP-1: 72" Outfall
   Primary=13.68 cfs  0.767 af

   Inflow=20.59 cfs  1.285 afLink DP-2: 84" Outfall
   Primary=20.59 cfs  1.285 af

Total Runoff Area = 9.434 ac   Runoff Volume = 2.088 af   Average Runoff Depth = 2.66"
14.24% Pervious = 1.343 ac     85.76% Impervious = 8.091 ac
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Summary for Subcatchment PRB2172: Subcat PRB2172

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.29 cfs @ 12.10 hrs,  Volume= 0.017 af,  Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"

Area (sf) CN Description

3,100 98 Paved parking, HSG D
0 98 Roofs, HSG D

3,100 98 Weighted Average
3,100 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21A84: Subcat PRB21A84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 3.64 cfs @ 12.10 hrs,  Volume= 0.212 af,  Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"

Area (ac) CN Description

0.889 98 Roofs, HSG D

0.889 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21B84: Subcat PRB21B84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.47 cfs @ 12.10 hrs,  Volume= 0.378 af,  Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"
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Area (ac) CN Description

0.000 84 50-75% Grass cover, Fair, HSG D
0.378 98 Paved parking, HSG D
1.203 98 Roofs, HSG D

1.582 98 Weighted Average
0.000 0.01% Pervious Area
1.582 99.99% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2372: Subcat PRB2372

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.65 cfs @ 12.10 hrs,  Volume= 0.379 af,  Depth= 2.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"

Area (sf) CN Description

5,824 84 50-75% Grass cover, Fair, HSG D
7,142 98 Paved parking, HSG D

58,960 98 Roofs, HSG D

71,927 97 Weighted Average
5,824 8.10% Pervious Area

66,103 91.90% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2472: Subcat PRB2472

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.50 cfs @ 12.11 hrs,  Volume= 0.077 af,  Depth= 1.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"

Area (sf) CN Description

15,451 84 50-75% Grass cover, Fair, HSG D
5,740 98 Paved parking, HSG D

21,191 88 Weighted Average
15,451 72.91% Pervious Area
5,740 27.09% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2484: Subcat PRB2484

[49] Hint: Tc<2dt may require smaller dt

Runoff = 5.33 cfs @ 12.10 hrs,  Volume= 0.289 af,  Depth= 2.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"

Area (sf) CN Description

16,656 84 50-75% Grass cover, Fair, HSG D
15,622 98 Paved parking, HSG D
29,482 98 Roofs, HSG D

61,760 94 Weighted Average
16,656 26.97% Pervious Area
45,104 73.03% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2684: Subcat PRB2684

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.11 cfs @ 12.10 hrs,  Volume= 0.342 af,  Depth= 2.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"

Area (ac) CN Description

0.182 84 50-75% Grass cover, Fair, HSG D
0.805 98 Paved parking, HSG D
0.560 98 Roofs, HSG D

1.547 96 Weighted Average
0.182 11.75% Pervious Area
1.365 88.25% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 
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Summary for Subcatchment PRRD72: Subcat PRRD72

[49] Hint: Tc<2dt may require smaller dt

Runoff = 5.25 cfs @ 12.10 hrs,  Volume= 0.293 af,  Depth= 2.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"

Area (sf) CN Description

8,886 84 50-75% Grass cover, Fair, HSG D
48,986 98 Paved parking, HSG D

57,872 96 Weighted Average
8,886 15.35% Pervious Area

48,986 84.65% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDE84: Subcat PRRDE84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.97 cfs @ 12.10 hrs,  Volume= 0.054 af,  Depth= 2.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"

Area (ac) CN Description

0.050 84 50-75% Grass cover, Fair, HSG D
0.203 98 Paved parking, HSG D

0.252 95 Weighted Average
0.050 19.64% Pervious Area
0.203 80.36% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDW84: Subcat PRRDW84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.83 cfs @ 12.10 hrs,  Volume= 0.046 af,  Depth= 2.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"
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Area (ac) CN Description

0.037 84 50-75% Grass cover, Fair, HSG D
0.172 98 Paved parking, HSG D
0.000 98 Roofs, HSG D

0.209 96 Weighted Average
0.037 17.59% Pervious Area
0.172 82.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Pond R1-1: Retain-It

Inflow Area = 1.142 ac, 95.66% Impervious,  Inflow Depth = 2.80"    for  2-Year event
Inflow = 4.61 cfs @ 12.10 hrs,  Volume= 0.266 af
Outflow = 2.50 cfs @ 12.23 hrs,  Volume= 0.264 af,  Atten= 46%,  Lag= 7.9 min
Discarded = 0.01 cfs @ 12.23 hrs,  Volume= 0.033 af
Primary = 2.49 cfs @ 12.23 hrs,  Volume= 0.231 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
Peak Elev= 6.05' @ 12.23 hrs   Surf.Area= 0.136 ac   Storage= 0.100 af

Plug-Flow detention time= 247.9 min calculated for 0.263 af (99% of inflow)
Center-of-Mass det. time= 245.6 min ( 1,002.4 - 756.8 )

Volume Invert Avail.Storage Storage Description

#1A 4.90' 0.028 af 73.00'W x 81.00'L x 5.17'H Field A
0.701 af Overall - 0.617 af Embedded = 0.084 af  x 33.0% Voids

#2A 5.40' 0.471 af retain_it retain_it  4.0'  x 90  Inside #1
Inside= 84.0"W x 48.0"H => 28.87 sf x 8.00'L = 230.9 cf
Outside= 96.0"W x 56.0"H => 37.33 sf x 8.00'L = 298.7 cf
9 Rows adjusted for 286.9 cf perimeter wall

0.498 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 5.40' 12.0"  Round Culvert   
L= 14.1'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 5.40' / 5.30'   S= 0.0071 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 5.40' 10.0" Vert. Small Storm Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Primary 8.00' 21.0" Vert. Large Storm Orifices X 2.00    C= 0.600   
Limited to weir flow at low heads   

#4 Discarded 4.90' 0.040 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 0.40'   
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Discarded OutFlow  Max=0.01 cfs @ 12.23 hrs  HW=6.04'   (Free Discharge)
4=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=2.41 cfs @ 12.23 hrs  HW=6.04'   (Free Discharge)
1=Culvert  (Barrel Controls 1.19 cfs @ 3.18 fps)
2=Small Storm Orifice  (Orifice Controls 1.23 cfs @ 2.72 fps)
3=Large Storm Orifices  ( Controls 0.00 cfs)

Summary for Link DP-1: 72" Outfall

Inflow Area = 3.537 ac, 80.43% Impervious,  Inflow Depth = 2.60"    for  2-Year event
Inflow = 13.68 cfs @ 12.10 hrs,  Volume= 0.767 af
Primary = 13.68 cfs @ 12.10 hrs,  Volume= 0.767 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs

Summary for Link DP-2: 84" Outfall

Inflow Area = 5.897 ac, 88.97% Impervious,  Inflow Depth = 2.62"    for  2-Year event
Inflow = 20.59 cfs @ 12.11 hrs,  Volume= 1.285 af
Primary = 20.59 cfs @ 12.11 hrs,  Volume= 1.285 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
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Time span=0.00-72.00 hrs, dt=0.10 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3,100 sf   100.00% Impervious   Runoff Depth=3.86"Subcatchment PRB2172: Subcat PRB2172
   Tc=5.0 min   CN=98   Runoff=0.39 cfs  0.023 af

Runoff Area=0.889 ac   100.00% Impervious   Runoff Depth=3.86"Subcatchment PRB21A84: Subcat 
   Tc=5.0 min   CN=98   Runoff=4.84 cfs  0.286 af

Runoff Area=1.582 ac   99.99% Impervious   Runoff Depth=3.86"Subcatchment PRB21B84: Subcat 
   Tc=5.0 min   CN=98   Runoff=8.60 cfs  0.509 af

Runoff Area=71,927 sf   91.90% Impervious   Runoff Depth=3.75"Subcatchment PRB2372: Subcat PRB2372
   Tc=5.0 min   CN=97   Runoff=8.90 cfs  0.516 af

Runoff Area=21,191 sf   27.09% Impervious   Runoff Depth=2.82"Subcatchment PRB2472: Subcat PRB2472
   Tc=5.0 min   CN=88   Runoff=2.18 cfs  0.114 af

Runoff Area=61,760 sf   73.03% Impervious   Runoff Depth=3.42"Subcatchment PRB2484: Subcat PRB2484
   Tc=5.0 min   CN=94   Runoff=7.31 cfs  0.404 af

Runoff Area=1.547 ac   88.25% Impervious   Runoff Depth=3.64"Subcatchment PRB2684: Subcat PRB2684
   Tc=5.0 min   CN=96   Runoff=8.23 cfs  0.469 af

Runoff Area=57,872 sf   84.65% Impervious   Runoff Depth=3.64"Subcatchment PRRD72: Subcat PRRD72
   Tc=5.0 min   CN=96   Runoff=7.07 cfs  0.403 af

Runoff Area=0.252 ac   80.36% Impervious   Runoff Depth=3.53"Subcatchment PRRDE84: Subcat PRRDE84
   Tc=5.0 min   CN=95   Runoff=1.32 cfs  0.074 af

Runoff Area=0.209 ac   82.41% Impervious   Runoff Depth=3.64"Subcatchment PRRDW84: Subcat 
   Tc=5.0 min   CN=96   Runoff=1.11 cfs  0.063 af

Peak Elev=6.22'  Storage=0.120 af   Inflow=6.16 cfs  0.361 afPond R1-1: Retain-It
   Discarded=0.01 cfs  0.034 af   Primary=3.46 cfs  0.324 af   Outflow=3.46 cfs  0.358 af

   Inflow=18.53 cfs  1.056 afLink DP-1: 72" Outfall
   Primary=18.53 cfs  1.056 af

   Inflow=27.96 cfs  1.771 afLink DP-2: 84" Outfall
   Primary=27.96 cfs  1.771 af

Total Runoff Area = 9.434 ac   Runoff Volume = 2.863 af   Average Runoff Depth = 3.64"
14.24% Pervious = 1.343 ac     85.76% Impervious = 8.091 ac



NOAA 24-hr A  5-Year Rainfall=4.10"1400005_PR_HydroCAD-Block21
  Printed  3/14/2021Prepared by VHB

Page 26HydroCAD® 10.10-5a  s/n 01038  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment PRB2172: Subcat PRB2172

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.39 cfs @ 12.10 hrs,  Volume= 0.023 af,  Depth= 3.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"

Area (sf) CN Description

3,100 98 Paved parking, HSG D
0 98 Roofs, HSG D

3,100 98 Weighted Average
3,100 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21A84: Subcat PRB21A84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 4.84 cfs @ 12.10 hrs,  Volume= 0.286 af,  Depth= 3.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"

Area (ac) CN Description

0.889 98 Roofs, HSG D

0.889 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21B84: Subcat PRB21B84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 8.60 cfs @ 12.10 hrs,  Volume= 0.509 af,  Depth= 3.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"



NOAA 24-hr A  5-Year Rainfall=4.10"1400005_PR_HydroCAD-Block21
  Printed  3/14/2021Prepared by VHB

Page 27HydroCAD® 10.10-5a  s/n 01038  © 2020 HydroCAD Software Solutions LLC

Area (ac) CN Description

0.000 84 50-75% Grass cover, Fair, HSG D
0.378 98 Paved parking, HSG D
1.203 98 Roofs, HSG D

1.582 98 Weighted Average
0.000 0.01% Pervious Area
1.582 99.99% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2372: Subcat PRB2372

[49] Hint: Tc<2dt may require smaller dt

Runoff = 8.90 cfs @ 12.10 hrs,  Volume= 0.516 af,  Depth= 3.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"

Area (sf) CN Description

5,824 84 50-75% Grass cover, Fair, HSG D
7,142 98 Paved parking, HSG D

58,960 98 Roofs, HSG D

71,927 97 Weighted Average
5,824 8.10% Pervious Area

66,103 91.90% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2472: Subcat PRB2472

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.18 cfs @ 12.10 hrs,  Volume= 0.114 af,  Depth= 2.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"

Area (sf) CN Description

15,451 84 50-75% Grass cover, Fair, HSG D
5,740 98 Paved parking, HSG D

21,191 88 Weighted Average
15,451 72.91% Pervious Area
5,740 27.09% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2484: Subcat PRB2484

[49] Hint: Tc<2dt may require smaller dt

Runoff = 7.31 cfs @ 12.10 hrs,  Volume= 0.404 af,  Depth= 3.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"

Area (sf) CN Description

16,656 84 50-75% Grass cover, Fair, HSG D
15,622 98 Paved parking, HSG D
29,482 98 Roofs, HSG D

61,760 94 Weighted Average
16,656 26.97% Pervious Area
45,104 73.03% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2684: Subcat PRB2684

[49] Hint: Tc<2dt may require smaller dt

Runoff = 8.23 cfs @ 12.10 hrs,  Volume= 0.469 af,  Depth= 3.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"

Area (ac) CN Description

0.182 84 50-75% Grass cover, Fair, HSG D
0.805 98 Paved parking, HSG D
0.560 98 Roofs, HSG D

1.547 96 Weighted Average
0.182 11.75% Pervious Area
1.365 88.25% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 
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Summary for Subcatchment PRRD72: Subcat PRRD72

[49] Hint: Tc<2dt may require smaller dt

Runoff = 7.07 cfs @ 12.10 hrs,  Volume= 0.403 af,  Depth= 3.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"

Area (sf) CN Description

8,886 84 50-75% Grass cover, Fair, HSG D
48,986 98 Paved parking, HSG D

57,872 96 Weighted Average
8,886 15.35% Pervious Area

48,986 84.65% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDE84: Subcat PRRDE84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.32 cfs @ 12.10 hrs,  Volume= 0.074 af,  Depth= 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"

Area (ac) CN Description

0.050 84 50-75% Grass cover, Fair, HSG D
0.203 98 Paved parking, HSG D

0.252 95 Weighted Average
0.050 19.64% Pervious Area
0.203 80.36% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDW84: Subcat PRRDW84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.11 cfs @ 12.10 hrs,  Volume= 0.063 af,  Depth= 3.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"
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Area (ac) CN Description

0.037 84 50-75% Grass cover, Fair, HSG D
0.172 98 Paved parking, HSG D
0.000 98 Roofs, HSG D

0.209 96 Weighted Average
0.037 17.59% Pervious Area
0.172 82.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Pond R1-1: Retain-It

Inflow Area = 1.142 ac, 95.66% Impervious,  Inflow Depth = 3.79"    for  5-Year event
Inflow = 6.16 cfs @ 12.10 hrs,  Volume= 0.361 af
Outflow = 3.46 cfs @ 12.23 hrs,  Volume= 0.358 af,  Atten= 44%,  Lag= 7.6 min
Discarded = 0.01 cfs @ 12.23 hrs,  Volume= 0.034 af
Primary = 3.46 cfs @ 12.23 hrs,  Volume= 0.324 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
Peak Elev= 6.22' @ 12.23 hrs   Surf.Area= 0.136 ac   Storage= 0.120 af

Plug-Flow detention time= 198.5 min calculated for 0.358 af (99% of inflow)
Center-of-Mass det. time= 193.6 min ( 945.5 - 751.9 )

Volume Invert Avail.Storage Storage Description

#1A 4.90' 0.028 af 73.00'W x 81.00'L x 5.17'H Field A
0.701 af Overall - 0.617 af Embedded = 0.084 af  x 33.0% Voids

#2A 5.40' 0.471 af retain_it retain_it  4.0'  x 90  Inside #1
Inside= 84.0"W x 48.0"H => 28.87 sf x 8.00'L = 230.9 cf
Outside= 96.0"W x 56.0"H => 37.33 sf x 8.00'L = 298.7 cf
9 Rows adjusted for 286.9 cf perimeter wall

0.498 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 5.40' 12.0"  Round Culvert   
L= 14.1'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 5.40' / 5.30'   S= 0.0071 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 5.40' 10.0" Vert. Small Storm Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Primary 8.00' 21.0" Vert. Large Storm Orifices X 2.00    C= 0.600   
Limited to weir flow at low heads   

#4 Discarded 4.90' 0.040 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 0.40'   
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Discarded OutFlow  Max=0.01 cfs @ 12.23 hrs  HW=6.20'   (Free Discharge)
4=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=3.37 cfs @ 12.23 hrs  HW=6.20'   (Free Discharge)
1=Culvert  (Barrel Controls 1.73 cfs @ 3.50 fps)
2=Small Storm Orifice  (Orifice Controls 1.64 cfs @ 3.05 fps)
3=Large Storm Orifices  ( Controls 0.00 cfs)

Summary for Link DP-1: 72" Outfall

Inflow Area = 3.537 ac, 80.43% Impervious,  Inflow Depth = 3.58"    for  5-Year event
Inflow = 18.53 cfs @ 12.10 hrs,  Volume= 1.056 af
Primary = 18.53 cfs @ 12.10 hrs,  Volume= 1.056 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs

Summary for Link DP-2: 84" Outfall

Inflow Area = 5.897 ac, 88.97% Impervious,  Inflow Depth = 3.60"    for  5-Year event
Inflow = 27.96 cfs @ 12.10 hrs,  Volume= 1.771 af
Primary = 27.96 cfs @ 12.10 hrs,  Volume= 1.771 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
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Time span=0.00-72.00 hrs, dt=0.10 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3,100 sf   100.00% Impervious   Runoff Depth=4.76"Subcatchment PRB2172: Subcat PRB2172
   Tc=5.0 min   CN=98   Runoff=0.47 cfs  0.028 af

Runoff Area=0.889 ac   100.00% Impervious   Runoff Depth=4.76"Subcatchment PRB21A84: Subcat 
   Tc=5.0 min   CN=98   Runoff=5.91 cfs  0.353 af

Runoff Area=1.582 ac   99.99% Impervious   Runoff Depth=4.76"Subcatchment PRB21B84: Subcat 
   Tc=5.0 min   CN=98   Runoff=10.52 cfs  0.628 af

Runoff Area=71,927 sf   91.90% Impervious   Runoff Depth=4.65"Subcatchment PRB2372: Subcat PRB2372
   Tc=5.0 min   CN=97   Runoff=10.91 cfs  0.639 af

Runoff Area=21,191 sf   27.09% Impervious   Runoff Depth=3.67"Subcatchment PRB2472: Subcat PRB2472
   Tc=5.0 min   CN=88   Runoff=2.80 cfs  0.149 af

Runoff Area=61,760 sf   73.03% Impervious   Runoff Depth=4.31"Subcatchment PRB2484: Subcat PRB2484
   Tc=5.0 min   CN=94   Runoff=9.07 cfs  0.509 af

Runoff Area=1.547 ac   88.25% Impervious   Runoff Depth=4.53"Subcatchment PRB2684: Subcat PRB2684
   Tc=5.0 min   CN=96   Runoff=10.13 cfs  0.584 af

Runoff Area=57,872 sf   84.65% Impervious   Runoff Depth=4.53"Subcatchment PRRD72: Subcat PRRD72
   Tc=5.0 min   CN=96   Runoff=8.70 cfs  0.502 af

Runoff Area=0.252 ac   80.36% Impervious   Runoff Depth=4.42"Subcatchment PRRDE84: Subcat PRRDE84
   Tc=5.0 min   CN=95   Runoff=1.64 cfs  0.093 af

Runoff Area=0.209 ac   82.41% Impervious   Runoff Depth=4.53"Subcatchment PRRDW84: Subcat 
   Tc=5.0 min   CN=96   Runoff=1.37 cfs  0.079 af

Peak Elev=6.36'  Storage=0.137 af   Inflow=7.55 cfs  0.446 afPond R1-1: Retain-It
   Discarded=0.01 cfs  0.034 af   Primary=4.23 cfs  0.409 af   Outflow=4.24 cfs  0.443 af

   Inflow=22.88 cfs  1.318 afLink DP-1: 72" Outfall
   Primary=22.88 cfs  1.318 af

   Inflow=34.48 cfs  2.209 afLink DP-2: 84" Outfall
   Primary=34.48 cfs  2.209 af

Total Runoff Area = 9.434 ac   Runoff Volume = 3.564 af   Average Runoff Depth = 4.53"
14.24% Pervious = 1.343 ac     85.76% Impervious = 8.091 ac
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Summary for Subcatchment PRB2172: Subcat PRB2172

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.47 cfs @ 12.10 hrs,  Volume= 0.028 af,  Depth= 4.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"

Area (sf) CN Description

3,100 98 Paved parking, HSG D
0 98 Roofs, HSG D

3,100 98 Weighted Average
3,100 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21A84: Subcat PRB21A84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 5.91 cfs @ 12.10 hrs,  Volume= 0.353 af,  Depth= 4.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"

Area (ac) CN Description

0.889 98 Roofs, HSG D

0.889 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21B84: Subcat PRB21B84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 10.52 cfs @ 12.10 hrs,  Volume= 0.628 af,  Depth= 4.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"
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Area (ac) CN Description

0.000 84 50-75% Grass cover, Fair, HSG D
0.378 98 Paved parking, HSG D
1.203 98 Roofs, HSG D

1.582 98 Weighted Average
0.000 0.01% Pervious Area
1.582 99.99% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2372: Subcat PRB2372

[49] Hint: Tc<2dt may require smaller dt

Runoff = 10.91 cfs @ 12.10 hrs,  Volume= 0.639 af,  Depth= 4.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"

Area (sf) CN Description

5,824 84 50-75% Grass cover, Fair, HSG D
7,142 98 Paved parking, HSG D

58,960 98 Roofs, HSG D

71,927 97 Weighted Average
5,824 8.10% Pervious Area

66,103 91.90% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2472: Subcat PRB2472

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.80 cfs @ 12.10 hrs,  Volume= 0.149 af,  Depth= 3.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"

Area (sf) CN Description

15,451 84 50-75% Grass cover, Fair, HSG D
5,740 98 Paved parking, HSG D

21,191 88 Weighted Average
15,451 72.91% Pervious Area
5,740 27.09% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2484: Subcat PRB2484

[49] Hint: Tc<2dt may require smaller dt

Runoff = 9.07 cfs @ 12.10 hrs,  Volume= 0.509 af,  Depth= 4.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"

Area (sf) CN Description

16,656 84 50-75% Grass cover, Fair, HSG D
15,622 98 Paved parking, HSG D
29,482 98 Roofs, HSG D

61,760 94 Weighted Average
16,656 26.97% Pervious Area
45,104 73.03% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2684: Subcat PRB2684

[49] Hint: Tc<2dt may require smaller dt

Runoff = 10.13 cfs @ 12.10 hrs,  Volume= 0.584 af,  Depth= 4.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"

Area (ac) CN Description

0.182 84 50-75% Grass cover, Fair, HSG D
0.805 98 Paved parking, HSG D
0.560 98 Roofs, HSG D

1.547 96 Weighted Average
0.182 11.75% Pervious Area
1.365 88.25% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 
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Summary for Subcatchment PRRD72: Subcat PRRD72

[49] Hint: Tc<2dt may require smaller dt

Runoff = 8.70 cfs @ 12.10 hrs,  Volume= 0.502 af,  Depth= 4.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"

Area (sf) CN Description

8,886 84 50-75% Grass cover, Fair, HSG D
48,986 98 Paved parking, HSG D

57,872 96 Weighted Average
8,886 15.35% Pervious Area

48,986 84.65% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDE84: Subcat PRRDE84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.64 cfs @ 12.10 hrs,  Volume= 0.093 af,  Depth= 4.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"

Area (ac) CN Description

0.050 84 50-75% Grass cover, Fair, HSG D
0.203 98 Paved parking, HSG D

0.252 95 Weighted Average
0.050 19.64% Pervious Area
0.203 80.36% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDW84: Subcat PRRDW84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.37 cfs @ 12.10 hrs,  Volume= 0.079 af,  Depth= 4.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"
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Area (ac) CN Description

0.037 84 50-75% Grass cover, Fair, HSG D
0.172 98 Paved parking, HSG D
0.000 98 Roofs, HSG D

0.209 96 Weighted Average
0.037 17.59% Pervious Area
0.172 82.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Pond R1-1: Retain-It

Inflow Area = 1.142 ac, 95.66% Impervious,  Inflow Depth = 4.69"    for  10-Year event
Inflow = 7.55 cfs @ 12.10 hrs,  Volume= 0.446 af
Outflow = 4.24 cfs @ 12.23 hrs,  Volume= 0.443 af,  Atten= 44%,  Lag= 7.5 min
Discarded = 0.01 cfs @ 12.23 hrs,  Volume= 0.034 af
Primary = 4.23 cfs @ 12.23 hrs,  Volume= 0.409 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
Peak Elev= 6.36' @ 12.23 hrs   Surf.Area= 0.136 ac   Storage= 0.137 af

Plug-Flow detention time= 165.2 min calculated for 0.442 af (99% of inflow)
Center-of-Mass det. time= 164.8 min ( 913.5 - 748.8 )

Volume Invert Avail.Storage Storage Description

#1A 4.90' 0.028 af 73.00'W x 81.00'L x 5.17'H Field A
0.701 af Overall - 0.617 af Embedded = 0.084 af  x 33.0% Voids

#2A 5.40' 0.471 af retain_it retain_it  4.0'  x 90  Inside #1
Inside= 84.0"W x 48.0"H => 28.87 sf x 8.00'L = 230.9 cf
Outside= 96.0"W x 56.0"H => 37.33 sf x 8.00'L = 298.7 cf
9 Rows adjusted for 286.9 cf perimeter wall

0.498 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 5.40' 12.0"  Round Culvert   
L= 14.1'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 5.40' / 5.30'   S= 0.0071 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 5.40' 10.0" Vert. Small Storm Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Primary 8.00' 21.0" Vert. Large Storm Orifices X 2.00    C= 0.600   
Limited to weir flow at low heads   

#4 Discarded 4.90' 0.040 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 0.40'   
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Discarded OutFlow  Max=0.01 cfs @ 12.23 hrs  HW=6.34'   (Free Discharge)
4=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=4.13 cfs @ 12.23 hrs  HW=6.34'   (Free Discharge)
1=Culvert  (Barrel Controls 2.22 cfs @ 3.73 fps)
2=Small Storm Orifice  (Orifice Controls 1.91 cfs @ 3.50 fps)
3=Large Storm Orifices  ( Controls 0.00 cfs)

Summary for Link DP-1: 72" Outfall

Inflow Area = 3.537 ac, 80.43% Impervious,  Inflow Depth = 4.47"    for  10-Year event
Inflow = 22.88 cfs @ 12.10 hrs,  Volume= 1.318 af
Primary = 22.88 cfs @ 12.10 hrs,  Volume= 1.318 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs

Summary for Link DP-2: 84" Outfall

Inflow Area = 5.897 ac, 88.97% Impervious,  Inflow Depth = 4.50"    for  10-Year event
Inflow = 34.48 cfs @ 12.10 hrs,  Volume= 2.209 af
Primary = 34.48 cfs @ 12.10 hrs,  Volume= 2.209 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
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Time span=0.00-72.00 hrs, dt=0.10 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3,100 sf   100.00% Impervious   Runoff Depth=5.86"Subcatchment PRB2172: Subcat PRB2172
   Tc=5.0 min   CN=98   Runoff=0.58 cfs  0.035 af

Runoff Area=0.889 ac   100.00% Impervious   Runoff Depth=5.86"Subcatchment PRB21A84: Subcat 
   Tc=5.0 min   CN=98   Runoff=7.23 cfs  0.434 af

Runoff Area=1.582 ac   99.99% Impervious   Runoff Depth=5.86"Subcatchment PRB21B84: Subcat 
   Tc=5.0 min   CN=98   Runoff=12.85 cfs  0.773 af

Runoff Area=71,927 sf   91.90% Impervious   Runoff Depth=5.74"Subcatchment PRB2372: Subcat PRB2372
   Tc=5.0 min   CN=97   Runoff=13.36 cfs  0.790 af

Runoff Area=21,191 sf   27.09% Impervious   Runoff Depth=4.72"Subcatchment PRB2472: Subcat PRB2472
   Tc=5.0 min   CN=88   Runoff=3.55 cfs  0.191 af

Runoff Area=61,760 sf   73.03% Impervious   Runoff Depth=5.40"Subcatchment PRB2484: Subcat PRB2484
   Tc=5.0 min   CN=94   Runoff=11.21 cfs  0.638 af

Runoff Area=1.547 ac   88.25% Impervious   Runoff Depth=5.63"Subcatchment PRB2684: Subcat PRB2684
   Tc=5.0 min   CN=96   Runoff=12.43 cfs  0.725 af

Runoff Area=57,872 sf   84.65% Impervious   Runoff Depth=5.63"Subcatchment PRRD72: Subcat PRRD72
   Tc=5.0 min   CN=96   Runoff=10.68 cfs  0.623 af

Runoff Area=0.252 ac   80.36% Impervious   Runoff Depth=5.51"Subcatchment PRRDE84: Subcat PRRDE84
   Tc=5.0 min   CN=95   Runoff=2.01 cfs  0.116 af

Runoff Area=0.209 ac   82.41% Impervious   Runoff Depth=5.63"Subcatchment PRRDW84: Subcat 
   Tc=5.0 min   CN=96   Runoff=1.68 cfs  0.098 af

Peak Elev=6.54'  Storage=0.158 af   Inflow=9.24 cfs  0.550 afPond R1-1: Retain-It
   Discarded=0.01 cfs  0.034 af   Primary=5.11 cfs  0.513 af   Outflow=5.12 cfs  0.547 af

   Inflow=28.17 cfs  1.640 afLink DP-1: 72" Outfall
   Primary=28.17 cfs  1.640 af

   Inflow=42.33 cfs  2.746 afLink DP-2: 84" Outfall
   Primary=42.33 cfs  2.746 af

Total Runoff Area = 9.434 ac   Runoff Volume = 4.423 af   Average Runoff Depth = 5.63"
14.24% Pervious = 1.343 ac     85.76% Impervious = 8.091 ac
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Summary for Subcatchment PRB2172: Subcat PRB2172

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.58 cfs @ 12.10 hrs,  Volume= 0.035 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"

Area (sf) CN Description

3,100 98 Paved parking, HSG D
0 98 Roofs, HSG D

3,100 98 Weighted Average
3,100 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21A84: Subcat PRB21A84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 7.23 cfs @ 12.10 hrs,  Volume= 0.434 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"

Area (ac) CN Description

0.889 98 Roofs, HSG D

0.889 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21B84: Subcat PRB21B84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 12.85 cfs @ 12.10 hrs,  Volume= 0.773 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"
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Area (ac) CN Description

0.000 84 50-75% Grass cover, Fair, HSG D
0.378 98 Paved parking, HSG D
1.203 98 Roofs, HSG D

1.582 98 Weighted Average
0.000 0.01% Pervious Area
1.582 99.99% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2372: Subcat PRB2372

[49] Hint: Tc<2dt may require smaller dt

Runoff = 13.36 cfs @ 12.10 hrs,  Volume= 0.790 af,  Depth= 5.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"

Area (sf) CN Description

5,824 84 50-75% Grass cover, Fair, HSG D
7,142 98 Paved parking, HSG D

58,960 98 Roofs, HSG D

71,927 97 Weighted Average
5,824 8.10% Pervious Area

66,103 91.90% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2472: Subcat PRB2472

[49] Hint: Tc<2dt may require smaller dt

Runoff = 3.55 cfs @ 12.10 hrs,  Volume= 0.191 af,  Depth= 4.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"

Area (sf) CN Description

15,451 84 50-75% Grass cover, Fair, HSG D
5,740 98 Paved parking, HSG D

21,191 88 Weighted Average
15,451 72.91% Pervious Area
5,740 27.09% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2484: Subcat PRB2484

[49] Hint: Tc<2dt may require smaller dt

Runoff = 11.21 cfs @ 12.10 hrs,  Volume= 0.638 af,  Depth= 5.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"

Area (sf) CN Description

16,656 84 50-75% Grass cover, Fair, HSG D
15,622 98 Paved parking, HSG D
29,482 98 Roofs, HSG D

61,760 94 Weighted Average
16,656 26.97% Pervious Area
45,104 73.03% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2684: Subcat PRB2684

[49] Hint: Tc<2dt may require smaller dt

Runoff = 12.43 cfs @ 12.10 hrs,  Volume= 0.725 af,  Depth= 5.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"

Area (ac) CN Description

0.182 84 50-75% Grass cover, Fair, HSG D
0.805 98 Paved parking, HSG D
0.560 98 Roofs, HSG D

1.547 96 Weighted Average
0.182 11.75% Pervious Area
1.365 88.25% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 
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Summary for Subcatchment PRRD72: Subcat PRRD72

[49] Hint: Tc<2dt may require smaller dt

Runoff = 10.68 cfs @ 12.10 hrs,  Volume= 0.623 af,  Depth= 5.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"

Area (sf) CN Description

8,886 84 50-75% Grass cover, Fair, HSG D
48,986 98 Paved parking, HSG D

57,872 96 Weighted Average
8,886 15.35% Pervious Area

48,986 84.65% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDE84: Subcat PRRDE84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.01 cfs @ 12.10 hrs,  Volume= 0.116 af,  Depth= 5.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"

Area (ac) CN Description

0.050 84 50-75% Grass cover, Fair, HSG D
0.203 98 Paved parking, HSG D

0.252 95 Weighted Average
0.050 19.64% Pervious Area
0.203 80.36% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDW84: Subcat PRRDW84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.68 cfs @ 12.10 hrs,  Volume= 0.098 af,  Depth= 5.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"
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Area (ac) CN Description

0.037 84 50-75% Grass cover, Fair, HSG D
0.172 98 Paved parking, HSG D
0.000 98 Roofs, HSG D

0.209 96 Weighted Average
0.037 17.59% Pervious Area
0.172 82.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Pond R1-1: Retain-It

Inflow Area = 1.142 ac, 95.66% Impervious,  Inflow Depth = 5.78"    for  25-Year event
Inflow = 9.24 cfs @ 12.10 hrs,  Volume= 0.550 af
Outflow = 5.12 cfs @ 12.23 hrs,  Volume= 0.547 af,  Atten= 45%,  Lag= 7.6 min
Discarded = 0.01 cfs @ 12.23 hrs,  Volume= 0.034 af
Primary = 5.11 cfs @ 12.23 hrs,  Volume= 0.513 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
Peak Elev= 6.54' @ 12.23 hrs   Surf.Area= 0.136 ac   Storage= 0.158 af

Plug-Flow detention time= 144.5 min calculated for 0.547 af (99% of inflow)
Center-of-Mass det. time= 141.0 min ( 886.8 - 745.8 )

Volume Invert Avail.Storage Storage Description

#1A 4.90' 0.028 af 73.00'W x 81.00'L x 5.17'H Field A
0.701 af Overall - 0.617 af Embedded = 0.084 af  x 33.0% Voids

#2A 5.40' 0.471 af retain_it retain_it  4.0'  x 90  Inside #1
Inside= 84.0"W x 48.0"H => 28.87 sf x 8.00'L = 230.9 cf
Outside= 96.0"W x 56.0"H => 37.33 sf x 8.00'L = 298.7 cf
9 Rows adjusted for 286.9 cf perimeter wall

0.498 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 5.40' 12.0"  Round Culvert   
L= 14.1'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 5.40' / 5.30'   S= 0.0071 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 5.40' 10.0" Vert. Small Storm Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Primary 8.00' 21.0" Vert. Large Storm Orifices X 2.00    C= 0.600   
Limited to weir flow at low heads   

#4 Discarded 4.90' 0.040 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 0.40'   
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Discarded OutFlow  Max=0.01 cfs @ 12.23 hrs  HW=6.52'   (Free Discharge)
4=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=5.00 cfs @ 12.23 hrs  HW=6.52'   (Free Discharge)
1=Culvert  (Barrel Controls 2.80 cfs @ 3.98 fps)
2=Small Storm Orifice  (Orifice Controls 2.20 cfs @ 4.03 fps)
3=Large Storm Orifices  ( Controls 0.00 cfs)

Summary for Link DP-1: 72" Outfall

Inflow Area = 3.537 ac, 80.43% Impervious,  Inflow Depth = 5.56"    for  25-Year event
Inflow = 28.17 cfs @ 12.10 hrs,  Volume= 1.640 af
Primary = 28.17 cfs @ 12.10 hrs,  Volume= 1.640 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs

Summary for Link DP-2: 84" Outfall

Inflow Area = 5.897 ac, 88.97% Impervious,  Inflow Depth = 5.59"    for  25-Year event
Inflow = 42.33 cfs @ 12.10 hrs,  Volume= 2.746 af
Primary = 42.33 cfs @ 12.10 hrs,  Volume= 2.746 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
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Time span=0.00-72.00 hrs, dt=0.10 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3,100 sf   100.00% Impervious   Runoff Depth=7.66"Subcatchment PRB2172: Subcat PRB2172
   Tc=5.0 min   CN=98   Runoff=0.75 cfs  0.045 af

Runoff Area=0.889 ac   100.00% Impervious   Runoff Depth=7.66"Subcatchment PRB21A84: Subcat 
   Tc=5.0 min   CN=98   Runoff=9.37 cfs  0.568 af

Runoff Area=1.582 ac   99.99% Impervious   Runoff Depth=7.66"Subcatchment PRB21B84: Subcat 
   Tc=5.0 min   CN=98   Runoff=16.67 cfs  1.010 af

Runoff Area=71,927 sf   91.90% Impervious   Runoff Depth=7.54"Subcatchment PRB2372: Subcat PRB2372
   Tc=5.0 min   CN=97   Runoff=17.36 cfs  1.038 af

Runoff Area=21,191 sf   27.09% Impervious   Runoff Depth=6.47"Subcatchment PRB2472: Subcat PRB2472
   Tc=5.0 min   CN=88   Runoff=4.78 cfs  0.262 af

Runoff Area=61,760 sf   73.03% Impervious   Runoff Depth=7.18"Subcatchment PRB2484: Subcat PRB2484
   Tc=5.0 min   CN=94   Runoff=14.68 cfs  0.849 af

Runoff Area=1.547 ac   88.25% Impervious   Runoff Depth=7.42"Subcatchment PRB2684: Subcat PRB2684
   Tc=5.0 min   CN=96   Runoff=16.19 cfs  0.956 af

Runoff Area=57,872 sf   84.65% Impervious   Runoff Depth=7.42"Subcatchment PRRD72: Subcat PRRD72
   Tc=5.0 min   CN=96   Runoff=13.91 cfs  0.822 af

Runoff Area=0.252 ac   80.36% Impervious   Runoff Depth=7.30"Subcatchment PRRDE84: Subcat PRRDE84
   Tc=5.0 min   CN=95   Runoff=2.63 cfs  0.154 af

Runoff Area=0.209 ac   82.41% Impervious   Runoff Depth=7.42"Subcatchment PRRDW84: Subcat 
   Tc=5.0 min   CN=96   Runoff=2.19 cfs  0.129 af

Peak Elev=6.85'  Storage=0.195 af   Inflow=12.00 cfs  0.721 afPond R1-1: Retain-It
   Discarded=0.01 cfs  0.035 af   Primary=6.30 cfs  0.684 af   Outflow=6.31 cfs  0.718 af

   Inflow=36.79 cfs  2.167 afLink DP-1: 72" Outfall
   Primary=36.79 cfs  2.167 af

   Inflow=55.01 cfs  3.628 afLink DP-2: 84" Outfall
   Primary=55.01 cfs  3.628 af

Total Runoff Area = 9.434 ac   Runoff Volume = 5.832 af   Average Runoff Depth = 7.42"
14.24% Pervious = 1.343 ac     85.76% Impervious = 8.091 ac
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Summary for Subcatchment PRB2172: Subcat PRB2172

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.75 cfs @ 12.10 hrs,  Volume= 0.045 af,  Depth= 7.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"

Area (sf) CN Description

3,100 98 Paved parking, HSG D
0 98 Roofs, HSG D

3,100 98 Weighted Average
3,100 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21A84: Subcat PRB21A84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 9.37 cfs @ 12.10 hrs,  Volume= 0.568 af,  Depth= 7.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"

Area (ac) CN Description

0.889 98 Roofs, HSG D

0.889 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21B84: Subcat PRB21B84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 16.67 cfs @ 12.10 hrs,  Volume= 1.010 af,  Depth= 7.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"
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Area (ac) CN Description

0.000 84 50-75% Grass cover, Fair, HSG D
0.378 98 Paved parking, HSG D
1.203 98 Roofs, HSG D

1.582 98 Weighted Average
0.000 0.01% Pervious Area
1.582 99.99% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2372: Subcat PRB2372

[49] Hint: Tc<2dt may require smaller dt

Runoff = 17.36 cfs @ 12.10 hrs,  Volume= 1.038 af,  Depth= 7.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"

Area (sf) CN Description

5,824 84 50-75% Grass cover, Fair, HSG D
7,142 98 Paved parking, HSG D

58,960 98 Roofs, HSG D

71,927 97 Weighted Average
5,824 8.10% Pervious Area

66,103 91.90% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2472: Subcat PRB2472

[49] Hint: Tc<2dt may require smaller dt

Runoff = 4.78 cfs @ 12.10 hrs,  Volume= 0.262 af,  Depth= 6.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"

Area (sf) CN Description

15,451 84 50-75% Grass cover, Fair, HSG D
5,740 98 Paved parking, HSG D

21,191 88 Weighted Average
15,451 72.91% Pervious Area
5,740 27.09% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2484: Subcat PRB2484

[49] Hint: Tc<2dt may require smaller dt

Runoff = 14.68 cfs @ 12.10 hrs,  Volume= 0.849 af,  Depth= 7.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"

Area (sf) CN Description

16,656 84 50-75% Grass cover, Fair, HSG D
15,622 98 Paved parking, HSG D
29,482 98 Roofs, HSG D

61,760 94 Weighted Average
16,656 26.97% Pervious Area
45,104 73.03% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2684: Subcat PRB2684

[49] Hint: Tc<2dt may require smaller dt

Runoff = 16.19 cfs @ 12.10 hrs,  Volume= 0.956 af,  Depth= 7.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"

Area (ac) CN Description

0.182 84 50-75% Grass cover, Fair, HSG D
0.805 98 Paved parking, HSG D
0.560 98 Roofs, HSG D

1.547 96 Weighted Average
0.182 11.75% Pervious Area
1.365 88.25% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 



NOAA 24-hr A  100-Year Rainfall=7.90"1400005_PR_HydroCAD-Block21
  Printed  3/14/2021Prepared by VHB

Page 50HydroCAD® 10.10-5a  s/n 01038  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment PRRD72: Subcat PRRD72

[49] Hint: Tc<2dt may require smaller dt

Runoff = 13.91 cfs @ 12.10 hrs,  Volume= 0.822 af,  Depth= 7.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"

Area (sf) CN Description

8,886 84 50-75% Grass cover, Fair, HSG D
48,986 98 Paved parking, HSG D

57,872 96 Weighted Average
8,886 15.35% Pervious Area

48,986 84.65% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDE84: Subcat PRRDE84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.63 cfs @ 12.10 hrs,  Volume= 0.154 af,  Depth= 7.30"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"

Area (ac) CN Description

0.050 84 50-75% Grass cover, Fair, HSG D
0.203 98 Paved parking, HSG D

0.252 95 Weighted Average
0.050 19.64% Pervious Area
0.203 80.36% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDW84: Subcat PRRDW84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.19 cfs @ 12.10 hrs,  Volume= 0.129 af,  Depth= 7.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"
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Area (ac) CN Description

0.037 84 50-75% Grass cover, Fair, HSG D
0.172 98 Paved parking, HSG D
0.000 98 Roofs, HSG D

0.209 96 Weighted Average
0.037 17.59% Pervious Area
0.172 82.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Pond R1-1: Retain-It

Inflow Area = 1.142 ac, 95.66% Impervious,  Inflow Depth = 7.58"    for  100-Year event
Inflow = 12.00 cfs @ 12.10 hrs,  Volume= 0.721 af
Outflow = 6.31 cfs @ 12.23 hrs,  Volume= 0.718 af,  Atten= 47%,  Lag= 7.7 min
Discarded = 0.01 cfs @ 12.23 hrs,  Volume= 0.035 af
Primary = 6.30 cfs @ 12.23 hrs,  Volume= 0.684 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
Peak Elev= 6.85' @ 12.23 hrs   Surf.Area= 0.136 ac   Storage= 0.195 af

Plug-Flow detention time= 118.9 min calculated for 0.718 af (100% of inflow)
Center-of-Mass det. time= 116.1 min ( 858.5 - 742.4 )

Volume Invert Avail.Storage Storage Description

#1A 4.90' 0.028 af 73.00'W x 81.00'L x 5.17'H Field A
0.701 af Overall - 0.617 af Embedded = 0.084 af  x 33.0% Voids

#2A 5.40' 0.471 af retain_it retain_it  4.0'  x 90  Inside #1
Inside= 84.0"W x 48.0"H => 28.87 sf x 8.00'L = 230.9 cf
Outside= 96.0"W x 56.0"H => 37.33 sf x 8.00'L = 298.7 cf
9 Rows adjusted for 286.9 cf perimeter wall

0.498 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 5.40' 12.0"  Round Culvert   
L= 14.1'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 5.40' / 5.30'   S= 0.0071 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 5.40' 10.0" Vert. Small Storm Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Primary 8.00' 21.0" Vert. Large Storm Orifices X 2.00    C= 0.600   
Limited to weir flow at low heads   

#4 Discarded 4.90' 0.040 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 0.40'   
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Discarded OutFlow  Max=0.01 cfs @ 12.23 hrs  HW=6.82'   (Free Discharge)
4=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=6.17 cfs @ 12.23 hrs  HW=6.82'   (Free Discharge)
1=Culvert  (Barrel Controls 3.54 cfs @ 4.51 fps)
2=Small Storm Orifice  (Orifice Controls 2.63 cfs @ 4.82 fps)
3=Large Storm Orifices  ( Controls 0.00 cfs)

Summary for Link DP-1: 72" Outfall

Inflow Area = 3.537 ac, 80.43% Impervious,  Inflow Depth = 7.35"    for  100-Year event
Inflow = 36.79 cfs @ 12.10 hrs,  Volume= 2.167 af
Primary = 36.79 cfs @ 12.10 hrs,  Volume= 2.167 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs

Summary for Link DP-2: 84" Outfall

Inflow Area = 5.897 ac, 88.97% Impervious,  Inflow Depth = 7.38"    for  100-Year event
Inflow = 55.01 cfs @ 12.10 hrs,  Volume= 3.628 af
Primary = 55.01 cfs @ 12.10 hrs,  Volume= 3.628 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
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Subcat Reach Pond Link
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Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 1-Year NOAA 24-hr A Default 24.00 1 2.50 2

2 1-Year-6-hour NOAA 24-hr A Scale 6.00 1 1.60 2

3 2-Year NOAA 24-hr A Default 24.00 1 3.10 2

4 5-Year NOAA 24-hr A Default 24.00 1 4.10 2

5 10-Year NOAA 24-hr A Default 24.00 1 5.00 2

6 25-Year NOAA 24-hr A Default 24.00 1 6.10 2

7 100-Year NOAA 24-hr A Default 24.00 1 7.90 2
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

1.165 84 50-75% Grass cover, Fair, HSG D  (PRB2172, PRB21B84, PRB2372, PRB2472, 

PRB2484, PRB2672, PRB2684, PRRD72, PRRDE84, PRRDW84)

2.838 98 Paved parking, HSG D  (PRB2172, PRB21B84, PRB2372, PRB2472, PRB2484, 

PRB2672, PRB2684, PRRD72, PRRDE84, PRRDW84)

5.431 98 Roofs, HSG D  (PRB2172, PRB21A84, PRB21B84, PRB2372, PRB2484, 

PRB2672, PRB2684, PRRDW84)

9.434 96 TOTAL AREA
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Time span=0.00-72.00 hrs, dt=0.10 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3,100 sf   100.00% Impervious   Runoff Depth=2.27"Subcatchment PRB2172: Subcat PRB2172
   Tc=5.0 min   CN=98   Runoff=0.23 cfs  0.013 af

Runoff Area=38,731 sf   100.00% Impervious   Runoff Depth=2.27"Subcatchment PRB21A84: Subcat 
   Tc=5.0 min   CN=98   Runoff=2.91 cfs  0.168 af

Runoff Area=68,897 sf   99.83% Impervious   Runoff Depth=2.27"Subcatchment PRB21B84: Subcat 
   Tc=5.0 min   CN=98   Runoff=5.18 cfs  0.299 af

Runoff Area=71,927 sf   91.91% Impervious   Runoff Depth=2.16"Subcatchment PRB2372: Subcat PRB2372
   Tc=5.0 min   CN=97   Runoff=5.29 cfs  0.298 af

Runoff Area=1,970 sf   94.27% Impervious   Runoff Depth=2.16"Subcatchment PRB2472: Subcat PRB2472
   Tc=5.0 min   CN=97   Runoff=0.14 cfs  0.008 af

Runoff Area=81,208 sf   74.70% Impervious   Runoff Depth=1.87"Subcatchment PRB2484: Subcat PRB2484
   Tc=5.0 min   CN=94   Runoff=5.44 cfs  0.290 af

Runoff Area=18,627 sf   42.57% Impervious   Runoff Depth=1.53"Subcatchment PRB2672: Subcat PRB2672
   Tc=5.0 min   CN=90   Runoff=1.06 cfs  0.055 af

Runoff Area=48,514 sf   99.76% Impervious   Runoff Depth=2.27"Subcatchment PRB2684: Subcat PRB2684
   Tc=5.0 min   CN=98   Runoff=3.65 cfs  0.211 af

Runoff Area=57,872 sf   84.35% Impervious   Runoff Depth=2.06"Subcatchment PRRD72: Subcat PRRD72
   Tc=5.0 min   CN=96   Runoff=4.14 cfs  0.228 af

Runoff Area=10,997 sf   70.78% Impervious   Runoff Depth=1.87"Subcatchment PRRDE84: Subcat 
   Tc=5.0 min   CN=94   Runoff=0.74 cfs  0.039 af

Runoff Area=9,109 sf   88.06% Impervious   Runoff Depth=2.06"Subcatchment PRRDW84: Subcat 
   Tc=5.0 min   CN=96   Runoff=0.65 cfs  0.036 af

Peak Elev=6.92'  Storage=0.202 af   Inflow=12.74 cfs  0.709 afPond R1-1: Retain-It
   Discarded=0.01 cfs  0.033 af   Primary=6.59 cfs  0.672 af   Outflow=6.60 cfs  0.706 af

   Inflow=10.87 cfs  0.602 afLink DP-1: 72" Outfall
   Primary=10.87 cfs  0.602 af

   Inflow=11.41 cfs  1.007 afLink DP-2: 84" Outfall
   Primary=11.41 cfs  1.007 af

Total Runoff Area = 9.434 ac   Runoff Volume = 1.646 af   Average Runoff Depth = 2.09"
12.35% Pervious = 1.165 ac     87.65% Impervious = 8.269 ac
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Summary for Subcatchment PRB2172: Subcat PRB2172

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.23 cfs @ 12.10 hrs,  Volume= 0.013 af,  Depth= 2.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"

Area (sf) CN Description

0 84 50-75% Grass cover, Fair, HSG D
3,100 98 Paved parking, HSG D

0 98 Roofs, HSG D

3,100 98 Weighted Average
0 0.00% Pervious Area

3,100 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21A84: Subcat PRB21A84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.91 cfs @ 12.10 hrs,  Volume= 0.168 af,  Depth= 2.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"

Area (sf) CN Description

38,731 98 Roofs, HSG D

38,731 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21B84: Subcat PRB21B84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 5.18 cfs @ 12.10 hrs,  Volume= 0.299 af,  Depth= 2.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"
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Area (sf) CN Description

118 84 50-75% Grass cover, Fair, HSG D
16,361 98 Paved parking, HSG D
52,418 98 Roofs, HSG D

68,897 98 Weighted Average
118 0.17% Pervious Area

68,779 99.83% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2372: Subcat PRB2372

[49] Hint: Tc<2dt may require smaller dt

Runoff = 5.29 cfs @ 12.10 hrs,  Volume= 0.298 af,  Depth= 2.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"

Area (sf) CN Description

5,822 84 50-75% Grass cover, Fair, HSG D
7,144 98 Paved parking, HSG D

58,960 98 Roofs, HSG D

71,927 97 Weighted Average
5,822 8.09% Pervious Area

66,104 91.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2472: Subcat PRB2472

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.14 cfs @ 12.10 hrs,  Volume= 0.008 af,  Depth= 2.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"

Area (sf) CN Description

113 84 50-75% Grass cover, Fair, HSG D
1,857 98 Paved parking, HSG D

1,970 97 Weighted Average
113 5.73% Pervious Area

1,857 94.27% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2484: Subcat PRB2484

[49] Hint: Tc<2dt may require smaller dt

Runoff = 5.44 cfs @ 12.10 hrs,  Volume= 0.290 af,  Depth= 1.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"

Area (sf) CN Description

20,542 84 50-75% Grass cover, Fair, HSG D
15,794 98 Paved parking, HSG D
44,872 98 Roofs, HSG D

81,208 94 Weighted Average
20,542 25.30% Pervious Area
60,666 74.70% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2672: Subcat PRB2672

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.06 cfs @ 12.11 hrs,  Volume= 0.055 af,  Depth= 1.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"

Area (sf) CN Description

10,697 84 50-75% Grass cover, Fair, HSG D
7,929 98 Paved parking, HSG D

1 98 Roofs, HSG D

18,627 90 Weighted Average
10,697 57.43% Pervious Area
7,930 42.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 
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Summary for Subcatchment PRB2684: Subcat PRB2684

[49] Hint: Tc<2dt may require smaller dt

Runoff = 3.65 cfs @ 12.10 hrs,  Volume= 0.211 af,  Depth= 2.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"

Area (sf) CN Description

118 84 50-75% Grass cover, Fair, HSG D
6,808 98 Paved parking, HSG D

41,587 98 Roofs, HSG D

48,514 98 Weighted Average
118 0.24% Pervious Area

48,395 99.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRD72: Subcat PRRD72

[49] Hint: Tc<2dt may require smaller dt

Runoff = 4.14 cfs @ 12.10 hrs,  Volume= 0.228 af,  Depth= 2.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"

Area (sf) CN Description

9,054 84 50-75% Grass cover, Fair, HSG D
48,818 98 Paved parking, HSG D

57,872 96 Weighted Average
9,054 15.65% Pervious Area

48,818 84.35% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDE84: Subcat PRRDE84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.74 cfs @ 12.10 hrs,  Volume= 0.039 af,  Depth= 1.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"
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Area (sf) CN Description

3,213 84 50-75% Grass cover, Fair, HSG D
7,784 98 Paved parking, HSG D

10,997 94 Weighted Average
3,213 29.22% Pervious Area
7,784 70.78% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDW84: Subcat PRRDW84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.65 cfs @ 12.10 hrs,  Volume= 0.036 af,  Depth= 2.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  1-Year Rainfall=2.50"

Area (sf) CN Description

1,088 84 50-75% Grass cover, Fair, HSG D
8,021 98 Paved parking, HSG D

0 98 Roofs, HSG D

9,109 96 Weighted Average
1,088 11.94% Pervious Area
8,021 88.06% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Pond R1-1: Retain-It

Inflow Area = 4.120 ac, 86.70% Impervious,  Inflow Depth = 2.06"    for  1-Year event
Inflow = 12.74 cfs @ 12.10 hrs,  Volume= 0.709 af
Outflow = 6.60 cfs @ 12.23 hrs,  Volume= 0.706 af,  Atten= 48%,  Lag= 8.0 min
Discarded = 0.01 cfs @ 12.24 hrs,  Volume= 0.033 af
Primary = 6.59 cfs @ 12.23 hrs,  Volume= 0.672 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
Peak Elev= 6.92' @ 12.24 hrs   Surf.Area= 0.136 ac   Storage= 0.202 af

Plug-Flow detention time= 109.1 min calculated for 0.705 af (99% of inflow)
Center-of-Mass det. time= 110.1 min ( 878.9 - 768.8 )
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Volume Invert Avail.Storage Storage Description

#1A 4.90' 0.028 af 73.00'W x 81.00'L x 5.17'H Field A
0.701 af Overall - 0.617 af Embedded = 0.084 af  x 33.0% Voids

#2A 5.40' 0.471 af retain_it retain_it  4.0'  x 90  Inside #1
Inside= 84.0"W x 48.0"H => 28.87 sf x 8.00'L = 230.9 cf
Outside= 96.0"W x 56.0"H => 37.33 sf x 8.00'L = 298.7 cf
9 Rows adjusted for 286.9 cf perimeter wall

0.498 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 5.40' 12.0"  Round Culvert   
L= 14.1'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 5.40' / 5.30'   S= 0.0071 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 5.40' 10.0" Vert. Small Storm Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Primary 8.00' 21.0" Vert. Large Storm Orifices X 2.00    C= 0.600   
Limited to weir flow at low heads   

#4 Discarded 4.90' 0.040 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 0.40'   

Discarded OutFlow  Max=0.01 cfs @ 12.24 hrs  HW=6.88'   (Free Discharge)
4=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=6.44 cfs @ 12.23 hrs  HW=6.88'   (Free Discharge)
1=Culvert  (Barrel Controls 3.73 cfs @ 4.76 fps)
2=Small Storm Orifice  (Orifice Controls 2.70 cfs @ 4.96 fps)
3=Large Storm Orifices  ( Controls 0.00 cfs)

Summary for Link DP-1: 72" Outfall

Inflow Area = 3.524 ac, 83.27% Impervious,  Inflow Depth = 2.05"    for  1-Year event
Inflow = 10.87 cfs @ 12.10 hrs,  Volume= 0.602 af
Primary = 10.87 cfs @ 12.10 hrs,  Volume= 0.602 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs

Summary for Link DP-2: 84" Outfall

Inflow Area = 5.910 ac, 90.26% Impervious,  Inflow Depth = 2.05"    for  1-Year event
Inflow = 11.41 cfs @ 12.13 hrs,  Volume= 1.007 af
Primary = 11.41 cfs @ 12.13 hrs,  Volume= 1.007 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
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Time span=0.00-72.00 hrs, dt=0.10 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3,100 sf   100.00% Impervious   Runoff Depth=1.38"Subcatchment PRB2172: Subcat PRB2172
   Tc=5.0 min   CN=98   Runoff=0.31 cfs  0.008 af

Runoff Area=38,731 sf   100.00% Impervious   Runoff Depth=1.38"Subcatchment PRB21A84: Subcat 
   Tc=5.0 min   CN=98   Runoff=3.81 cfs  0.102 af

Runoff Area=68,897 sf   99.83% Impervious   Runoff Depth=1.38"Subcatchment PRB21B84: Subcat 
   Tc=5.0 min   CN=98   Runoff=6.78 cfs  0.182 af

Runoff Area=71,927 sf   91.91% Impervious   Runoff Depth=1.28"Subcatchment PRB2372: Subcat PRB2372
   Tc=5.0 min   CN=97   Runoff=6.77 cfs  0.176 af

Runoff Area=1,970 sf   94.27% Impervious   Runoff Depth=1.28"Subcatchment PRB2472: Subcat PRB2472
   Tc=5.0 min   CN=97   Runoff=0.19 cfs  0.005 af

Runoff Area=81,208 sf   74.70% Impervious   Runoff Depth=1.03"Subcatchment PRB2484: Subcat PRB2484
   Tc=5.0 min   CN=94   Runoff=6.44 cfs  0.160 af

Runoff Area=18,627 sf   42.57% Impervious   Runoff Depth=0.76"Subcatchment PRB2672: Subcat PRB2672
   Tc=5.0 min   CN=90   Runoff=1.12 cfs  0.027 af

Runoff Area=48,514 sf   99.76% Impervious   Runoff Depth=1.38"Subcatchment PRB2684: Subcat PRB2684
   Tc=5.0 min   CN=98   Runoff=4.77 cfs  0.128 af

Runoff Area=57,872 sf   84.35% Impervious   Runoff Depth=1.19"Subcatchment PRRD72: Subcat PRRD72
   Tc=5.0 min   CN=96   Runoff=5.17 cfs  0.132 af

Runoff Area=10,997 sf   70.78% Impervious   Runoff Depth=1.03"Subcatchment PRRDE84: Subcat 
   Tc=5.0 min   CN=94   Runoff=0.87 cfs  0.022 af

Runoff Area=9,109 sf   88.06% Impervious   Runoff Depth=1.19"Subcatchment PRRDW84: Subcat 
   Tc=5.0 min   CN=96   Runoff=0.81 cfs  0.021 af

Peak Elev=6.85'  Storage=0.194 af   Inflow=15.90 cfs  0.411 afPond R1-1: Retain-It
   Discarded=0.01 cfs  0.029 af   Primary=6.29 cfs  0.382 af   Outflow=6.30 cfs  0.411 af

   Inflow=13.55 cfs  0.348 afLink DP-1: 72" Outfall
   Primary=13.55 cfs  0.348 af

   Inflow=12.50 cfs  0.585 afLink DP-2: 84" Outfall
   Primary=12.50 cfs  0.585 af

Total Runoff Area = 9.434 ac   Runoff Volume = 0.962 af   Average Runoff Depth = 1.22"
12.35% Pervious = 1.165 ac     87.65% Impervious = 8.269 ac
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Summary for Subcatchment PRB2172: Subcat PRB2172

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.31 cfs @ 3.09 hrs,  Volume= 0.008 af,  Depth= 1.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hour Rainfall=1.60"

Area (sf) CN Description

0 84 50-75% Grass cover, Fair, HSG D
3,100 98 Paved parking, HSG D

0 98 Roofs, HSG D

3,100 98 Weighted Average
0 0.00% Pervious Area

3,100 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21A84: Subcat PRB21A84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 3.81 cfs @ 3.09 hrs,  Volume= 0.102 af,  Depth= 1.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hour Rainfall=1.60"

Area (sf) CN Description

38,731 98 Roofs, HSG D

38,731 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21B84: Subcat PRB21B84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.78 cfs @ 3.09 hrs,  Volume= 0.182 af,  Depth= 1.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hour Rainfall=1.60"
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Area (sf) CN Description

118 84 50-75% Grass cover, Fair, HSG D
16,361 98 Paved parking, HSG D
52,418 98 Roofs, HSG D

68,897 98 Weighted Average
118 0.17% Pervious Area

68,779 99.83% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2372: Subcat PRB2372

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.77 cfs @ 3.09 hrs,  Volume= 0.176 af,  Depth= 1.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hour Rainfall=1.60"

Area (sf) CN Description

5,822 84 50-75% Grass cover, Fair, HSG D
7,144 98 Paved parking, HSG D

58,960 98 Roofs, HSG D

71,927 97 Weighted Average
5,822 8.09% Pervious Area

66,104 91.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2472: Subcat PRB2472

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.19 cfs @ 3.09 hrs,  Volume= 0.005 af,  Depth= 1.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hour Rainfall=1.60"

Area (sf) CN Description

113 84 50-75% Grass cover, Fair, HSG D
1,857 98 Paved parking, HSG D

1,970 97 Weighted Average
113 5.73% Pervious Area

1,857 94.27% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2484: Subcat PRB2484

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.44 cfs @ 3.10 hrs,  Volume= 0.160 af,  Depth= 1.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hour Rainfall=1.60"

Area (sf) CN Description

20,542 84 50-75% Grass cover, Fair, HSG D
15,794 98 Paved parking, HSG D
44,872 98 Roofs, HSG D

81,208 94 Weighted Average
20,542 25.30% Pervious Area
60,666 74.70% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2672: Subcat PRB2672

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.12 cfs @ 3.10 hrs,  Volume= 0.027 af,  Depth= 0.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hour Rainfall=1.60"

Area (sf) CN Description

10,697 84 50-75% Grass cover, Fair, HSG D
7,929 98 Paved parking, HSG D

1 98 Roofs, HSG D

18,627 90 Weighted Average
10,697 57.43% Pervious Area
7,930 42.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 
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Summary for Subcatchment PRB2684: Subcat PRB2684

[49] Hint: Tc<2dt may require smaller dt

Runoff = 4.77 cfs @ 3.09 hrs,  Volume= 0.128 af,  Depth= 1.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hour Rainfall=1.60"

Area (sf) CN Description

118 84 50-75% Grass cover, Fair, HSG D
6,808 98 Paved parking, HSG D

41,587 98 Roofs, HSG D

48,514 98 Weighted Average
118 0.24% Pervious Area

48,395 99.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRD72: Subcat PRRD72

[49] Hint: Tc<2dt may require smaller dt

Runoff = 5.17 cfs @ 3.09 hrs,  Volume= 0.132 af,  Depth= 1.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hour Rainfall=1.60"

Area (sf) CN Description

9,054 84 50-75% Grass cover, Fair, HSG D
48,818 98 Paved parking, HSG D

57,872 96 Weighted Average
9,054 15.65% Pervious Area

48,818 84.35% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDE84: Subcat PRRDE84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.87 cfs @ 3.10 hrs,  Volume= 0.022 af,  Depth= 1.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hour Rainfall=1.60"
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Area (sf) CN Description

3,213 84 50-75% Grass cover, Fair, HSG D
7,784 98 Paved parking, HSG D

10,997 94 Weighted Average
3,213 29.22% Pervious Area
7,784 70.78% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDW84: Subcat PRRDW84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.81 cfs @ 3.09 hrs,  Volume= 0.021 af,  Depth= 1.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A scaled to 6.00 hrs  1-Year-6-hour Rainfall=1.60"

Area (sf) CN Description

1,088 84 50-75% Grass cover, Fair, HSG D
8,021 98 Paved parking, HSG D

0 98 Roofs, HSG D

9,109 96 Weighted Average
1,088 11.94% Pervious Area
8,021 88.06% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Pond R1-1: Retain-It

Inflow Area = 4.120 ac, 86.70% Impervious,  Inflow Depth = 1.20"    for  1-Year-6-hour event
Inflow = 15.90 cfs @ 3.09 hrs,  Volume= 0.411 af
Outflow = 6.30 cfs @ 3.22 hrs,  Volume= 0.411 af,  Atten= 60%,  Lag= 7.7 min
Discarded = 0.01 cfs @ 3.22 hrs,  Volume= 0.029 af
Primary = 6.29 cfs @ 3.22 hrs,  Volume= 0.382 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
Peak Elev= 6.85' @ 3.22 hrs   Surf.Area= 0.136 ac   Storage= 0.194 af

Plug-Flow detention time= 140.5 min calculated for 0.411 af (100% of inflow)
Center-of-Mass det. time= 145.2 min ( 343.4 - 198.2 )
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Volume Invert Avail.Storage Storage Description

#1A 4.90' 0.028 af 73.00'W x 81.00'L x 5.17'H Field A
0.701 af Overall - 0.617 af Embedded = 0.084 af  x 33.0% Voids

#2A 5.40' 0.471 af retain_it retain_it  4.0'  x 90  Inside #1
Inside= 84.0"W x 48.0"H => 28.87 sf x 8.00'L = 230.9 cf
Outside= 96.0"W x 56.0"H => 37.33 sf x 8.00'L = 298.7 cf
9 Rows adjusted for 286.9 cf perimeter wall

0.498 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 5.40' 12.0"  Round Culvert   
L= 14.1'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 5.40' / 5.30'   S= 0.0071 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 5.40' 10.0" Vert. Small Storm Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Primary 8.00' 21.0" Vert. Large Storm Orifices X 2.00    C= 0.600   
Limited to weir flow at low heads   

#4 Discarded 4.90' 0.040 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 0.40'   

Discarded OutFlow  Max=0.01 cfs @ 3.22 hrs  HW=6.80'   (Free Discharge)
4=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=6.09 cfs @ 3.22 hrs  HW=6.80'   (Free Discharge)
1=Culvert  (Barrel Controls 3.49 cfs @ 4.44 fps)
2=Small Storm Orifice  (Orifice Controls 2.61 cfs @ 4.78 fps)
3=Large Storm Orifices  ( Controls 0.00 cfs)

Summary for Link DP-1: 72" Outfall

Inflow Area = 3.524 ac, 83.27% Impervious,  Inflow Depth = 1.19"    for  1-Year-6-hour event
Inflow = 13.55 cfs @ 3.09 hrs,  Volume= 0.348 af
Primary = 13.55 cfs @ 3.09 hrs,  Volume= 0.348 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs

Summary for Link DP-2: 84" Outfall

Inflow Area = 5.910 ac, 90.26% Impervious,  Inflow Depth = 1.19"    for  1-Year-6-hour event
Inflow = 12.50 cfs @ 3.12 hrs,  Volume= 0.585 af
Primary = 12.50 cfs @ 3.12 hrs,  Volume= 0.585 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
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Time span=0.00-72.00 hrs, dt=0.10 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3,100 sf   100.00% Impervious   Runoff Depth=2.87"Subcatchment PRB2172: Subcat PRB2172
   Tc=5.0 min   CN=98   Runoff=0.29 cfs  0.017 af

Runoff Area=38,731 sf   100.00% Impervious   Runoff Depth=2.87"Subcatchment PRB21A84: Subcat 
   Tc=5.0 min   CN=98   Runoff=3.64 cfs  0.212 af

Runoff Area=68,897 sf   99.83% Impervious   Runoff Depth=2.87"Subcatchment PRB21B84: Subcat 
   Tc=5.0 min   CN=98   Runoff=6.47 cfs  0.378 af

Runoff Area=71,927 sf   91.91% Impervious   Runoff Depth=2.76"Subcatchment PRB2372: Subcat PRB2372
   Tc=5.0 min   CN=97   Runoff=6.65 cfs  0.379 af

Runoff Area=1,970 sf   94.27% Impervious   Runoff Depth=2.76"Subcatchment PRB2472: Subcat PRB2472
   Tc=5.0 min   CN=97   Runoff=0.18 cfs  0.010 af

Runoff Area=81,208 sf   74.70% Impervious   Runoff Depth=2.45"Subcatchment PRB2484: Subcat PRB2484
   Tc=5.0 min   CN=94   Runoff=7.01 cfs  0.380 af

Runoff Area=18,627 sf   42.57% Impervious   Runoff Depth=2.08"Subcatchment PRB2672: Subcat PRB2672
   Tc=5.0 min   CN=90   Runoff=1.42 cfs  0.074 af

Runoff Area=48,514 sf   99.76% Impervious   Runoff Depth=2.87"Subcatchment PRB2684: Subcat PRB2684
   Tc=5.0 min   CN=98   Runoff=4.55 cfs  0.266 af

Runoff Area=57,872 sf   84.35% Impervious   Runoff Depth=2.65"Subcatchment PRRD72: Subcat PRRD72
   Tc=5.0 min   CN=96   Runoff=5.25 cfs  0.293 af

Runoff Area=10,997 sf   70.78% Impervious   Runoff Depth=2.45"Subcatchment PRRDE84: Subcat 
   Tc=5.0 min   CN=94   Runoff=0.95 cfs  0.051 af

Runoff Area=9,109 sf   88.06% Impervious   Runoff Depth=2.65"Subcatchment PRRDW84: Subcat 
   Tc=5.0 min   CN=96   Runoff=0.83 cfs  0.046 af

Peak Elev=7.31'  Storage=0.250 af   Inflow=16.15 cfs  0.910 afPond R1-1: Retain-It
   Discarded=0.01 cfs  0.034 af   Primary=8.18 cfs  0.873 af   Outflow=8.19 cfs  0.907 af

   Inflow=13.79 cfs  0.774 afLink DP-1: 72" Outfall
   Primary=13.79 cfs  0.774 af

   Inflow=14.06 cfs  1.297 afLink DP-2: 84" Outfall
   Primary=14.06 cfs  1.297 af

Total Runoff Area = 9.434 ac   Runoff Volume = 2.109 af   Average Runoff Depth = 2.68"
12.35% Pervious = 1.165 ac     87.65% Impervious = 8.269 ac
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Summary for Subcatchment PRB2172: Subcat PRB2172

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.29 cfs @ 12.10 hrs,  Volume= 0.017 af,  Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"

Area (sf) CN Description

0 84 50-75% Grass cover, Fair, HSG D
3,100 98 Paved parking, HSG D

0 98 Roofs, HSG D

3,100 98 Weighted Average
0 0.00% Pervious Area

3,100 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21A84: Subcat PRB21A84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 3.64 cfs @ 12.10 hrs,  Volume= 0.212 af,  Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"

Area (sf) CN Description

38,731 98 Roofs, HSG D

38,731 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21B84: Subcat PRB21B84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.47 cfs @ 12.10 hrs,  Volume= 0.378 af,  Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"
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Area (sf) CN Description

118 84 50-75% Grass cover, Fair, HSG D
16,361 98 Paved parking, HSG D
52,418 98 Roofs, HSG D

68,897 98 Weighted Average
118 0.17% Pervious Area

68,779 99.83% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2372: Subcat PRB2372

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.65 cfs @ 12.10 hrs,  Volume= 0.379 af,  Depth= 2.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"

Area (sf) CN Description

5,822 84 50-75% Grass cover, Fair, HSG D
7,144 98 Paved parking, HSG D

58,960 98 Roofs, HSG D

71,927 97 Weighted Average
5,822 8.09% Pervious Area

66,104 91.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2472: Subcat PRB2472

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.18 cfs @ 12.10 hrs,  Volume= 0.010 af,  Depth= 2.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"

Area (sf) CN Description

113 84 50-75% Grass cover, Fair, HSG D
1,857 98 Paved parking, HSG D

1,970 97 Weighted Average
113 5.73% Pervious Area

1,857 94.27% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2484: Subcat PRB2484

[49] Hint: Tc<2dt may require smaller dt

Runoff = 7.01 cfs @ 12.10 hrs,  Volume= 0.380 af,  Depth= 2.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"

Area (sf) CN Description

20,542 84 50-75% Grass cover, Fair, HSG D
15,794 98 Paved parking, HSG D
44,872 98 Roofs, HSG D

81,208 94 Weighted Average
20,542 25.30% Pervious Area
60,666 74.70% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2672: Subcat PRB2672

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.42 cfs @ 12.10 hrs,  Volume= 0.074 af,  Depth= 2.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"

Area (sf) CN Description

10,697 84 50-75% Grass cover, Fair, HSG D
7,929 98 Paved parking, HSG D

1 98 Roofs, HSG D

18,627 90 Weighted Average
10,697 57.43% Pervious Area
7,930 42.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 
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Summary for Subcatchment PRB2684: Subcat PRB2684

[49] Hint: Tc<2dt may require smaller dt

Runoff = 4.55 cfs @ 12.10 hrs,  Volume= 0.266 af,  Depth= 2.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"

Area (sf) CN Description

118 84 50-75% Grass cover, Fair, HSG D
6,808 98 Paved parking, HSG D

41,587 98 Roofs, HSG D

48,514 98 Weighted Average
118 0.24% Pervious Area

48,395 99.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRD72: Subcat PRRD72

[49] Hint: Tc<2dt may require smaller dt

Runoff = 5.25 cfs @ 12.10 hrs,  Volume= 0.293 af,  Depth= 2.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"

Area (sf) CN Description

9,054 84 50-75% Grass cover, Fair, HSG D
48,818 98 Paved parking, HSG D

57,872 96 Weighted Average
9,054 15.65% Pervious Area

48,818 84.35% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDE84: Subcat PRRDE84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.95 cfs @ 12.10 hrs,  Volume= 0.051 af,  Depth= 2.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"
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Area (sf) CN Description

3,213 84 50-75% Grass cover, Fair, HSG D
7,784 98 Paved parking, HSG D

10,997 94 Weighted Average
3,213 29.22% Pervious Area
7,784 70.78% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDW84: Subcat PRRDW84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.83 cfs @ 12.10 hrs,  Volume= 0.046 af,  Depth= 2.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  2-Year Rainfall=3.10"

Area (sf) CN Description

1,088 84 50-75% Grass cover, Fair, HSG D
8,021 98 Paved parking, HSG D

0 98 Roofs, HSG D

9,109 96 Weighted Average
1,088 11.94% Pervious Area
8,021 88.06% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Pond R1-1: Retain-It

Inflow Area = 4.120 ac, 86.70% Impervious,  Inflow Depth = 2.65"    for  2-Year event
Inflow = 16.15 cfs @ 12.10 hrs,  Volume= 0.910 af
Outflow = 8.19 cfs @ 12.24 hrs,  Volume= 0.907 af,  Atten= 49%,  Lag= 8.3 min
Discarded = 0.01 cfs @ 12.24 hrs,  Volume= 0.034 af
Primary = 8.18 cfs @ 12.24 hrs,  Volume= 0.873 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
Peak Elev= 7.31' @ 12.24 hrs   Surf.Area= 0.136 ac   Storage= 0.250 af

Plug-Flow detention time= 91.3 min calculated for 0.906 af (100% of inflow)
Center-of-Mass det. time= 92.8 min ( 857.1 - 764.3 )
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Volume Invert Avail.Storage Storage Description

#1A 4.90' 0.028 af 73.00'W x 81.00'L x 5.17'H Field A
0.701 af Overall - 0.617 af Embedded = 0.084 af  x 33.0% Voids

#2A 5.40' 0.471 af retain_it retain_it  4.0'  x 90  Inside #1
Inside= 84.0"W x 48.0"H => 28.87 sf x 8.00'L = 230.9 cf
Outside= 96.0"W x 56.0"H => 37.33 sf x 8.00'L = 298.7 cf
9 Rows adjusted for 286.9 cf perimeter wall

0.498 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 5.40' 12.0"  Round Culvert   
L= 14.1'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 5.40' / 5.30'   S= 0.0071 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 5.40' 10.0" Vert. Small Storm Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Primary 8.00' 21.0" Vert. Large Storm Orifices X 2.00    C= 0.600   
Limited to weir flow at low heads   

#4 Discarded 4.90' 0.040 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 0.40'   

Discarded OutFlow  Max=0.01 cfs @ 12.24 hrs  HW=7.26'   (Free Discharge)
4=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=7.98 cfs @ 12.24 hrs  HW=7.26'   (Free Discharge)
1=Culvert  (Barrel Controls 4.82 cfs @ 6.14 fps)
2=Small Storm Orifice  (Orifice Controls 3.16 cfs @ 5.79 fps)
3=Large Storm Orifices  ( Controls 0.00 cfs)

Summary for Link DP-1: 72" Outfall

Inflow Area = 3.524 ac, 83.27% Impervious,  Inflow Depth = 2.64"    for  2-Year event
Inflow = 13.79 cfs @ 12.10 hrs,  Volume= 0.774 af
Primary = 13.79 cfs @ 12.10 hrs,  Volume= 0.774 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs

Summary for Link DP-2: 84" Outfall

Inflow Area = 5.910 ac, 90.26% Impervious,  Inflow Depth = 2.63"    for  2-Year event
Inflow = 14.06 cfs @ 12.13 hrs,  Volume= 1.297 af
Primary = 14.06 cfs @ 12.13 hrs,  Volume= 1.297 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
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Time span=0.00-72.00 hrs, dt=0.10 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3,100 sf   100.00% Impervious   Runoff Depth=3.86"Subcatchment PRB2172: Subcat PRB2172
   Tc=5.0 min   CN=98   Runoff=0.39 cfs  0.023 af

Runoff Area=38,731 sf   100.00% Impervious   Runoff Depth=3.86"Subcatchment PRB21A84: Subcat 
   Tc=5.0 min   CN=98   Runoff=4.84 cfs  0.286 af

Runoff Area=68,897 sf   99.83% Impervious   Runoff Depth=3.86"Subcatchment PRB21B84: Subcat 
   Tc=5.0 min   CN=98   Runoff=8.60 cfs  0.509 af

Runoff Area=71,927 sf   91.91% Impervious   Runoff Depth=3.75"Subcatchment PRB2372: Subcat PRB2372
   Tc=5.0 min   CN=97   Runoff=8.90 cfs  0.516 af

Runoff Area=1,970 sf   94.27% Impervious   Runoff Depth=3.75"Subcatchment PRB2472: Subcat PRB2472
   Tc=5.0 min   CN=97   Runoff=0.24 cfs  0.014 af

Runoff Area=81,208 sf   74.70% Impervious   Runoff Depth=3.42"Subcatchment PRB2484: Subcat PRB2484
   Tc=5.0 min   CN=94   Runoff=9.61 cfs  0.532 af

Runoff Area=18,627 sf   42.57% Impervious   Runoff Depth=3.01"Subcatchment PRB2672: Subcat PRB2672
   Tc=5.0 min   CN=90   Runoff=2.02 cfs  0.107 af

Runoff Area=48,514 sf   99.76% Impervious   Runoff Depth=3.86"Subcatchment PRB2684: Subcat PRB2684
   Tc=5.0 min   CN=98   Runoff=6.06 cfs  0.359 af

Runoff Area=57,872 sf   84.35% Impervious   Runoff Depth=3.64"Subcatchment PRRD72: Subcat PRRD72
   Tc=5.0 min   CN=96   Runoff=7.07 cfs  0.403 af

Runoff Area=10,997 sf   70.78% Impervious   Runoff Depth=3.42"Subcatchment PRRDE84: Subcat 
   Tc=5.0 min   CN=94   Runoff=1.30 cfs  0.072 af

Runoff Area=9,109 sf   88.06% Impervious   Runoff Depth=3.64"Subcatchment PRRDW84: Subcat 
   Tc=5.0 min   CN=96   Runoff=1.11 cfs  0.063 af

Peak Elev=8.01'  Storage=0.333 af   Inflow=21.80 cfs  1.249 afPond R1-1: Retain-It
   Discarded=0.01 cfs  0.034 af   Primary=10.34 cfs  1.211 af   Outflow=10.35 cfs  1.245 af

   Inflow=18.62 cfs  1.063 afLink DP-1: 72" Outfall
   Primary=18.62 cfs  1.063 af

   Inflow=18.43 cfs  1.784 afLink DP-2: 84" Outfall
   Primary=18.43 cfs  1.784 af

Total Runoff Area = 9.434 ac   Runoff Volume = 2.885 af   Average Runoff Depth = 3.67"
12.35% Pervious = 1.165 ac     87.65% Impervious = 8.269 ac
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Summary for Subcatchment PRB2172: Subcat PRB2172

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.39 cfs @ 12.10 hrs,  Volume= 0.023 af,  Depth= 3.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"

Area (sf) CN Description

0 84 50-75% Grass cover, Fair, HSG D
3,100 98 Paved parking, HSG D

0 98 Roofs, HSG D

3,100 98 Weighted Average
0 0.00% Pervious Area

3,100 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21A84: Subcat PRB21A84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 4.84 cfs @ 12.10 hrs,  Volume= 0.286 af,  Depth= 3.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"

Area (sf) CN Description

38,731 98 Roofs, HSG D

38,731 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21B84: Subcat PRB21B84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 8.60 cfs @ 12.10 hrs,  Volume= 0.509 af,  Depth= 3.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"
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Area (sf) CN Description

118 84 50-75% Grass cover, Fair, HSG D
16,361 98 Paved parking, HSG D
52,418 98 Roofs, HSG D

68,897 98 Weighted Average
118 0.17% Pervious Area

68,779 99.83% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2372: Subcat PRB2372

[49] Hint: Tc<2dt may require smaller dt

Runoff = 8.90 cfs @ 12.10 hrs,  Volume= 0.516 af,  Depth= 3.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"

Area (sf) CN Description

5,822 84 50-75% Grass cover, Fair, HSG D
7,144 98 Paved parking, HSG D

58,960 98 Roofs, HSG D

71,927 97 Weighted Average
5,822 8.09% Pervious Area

66,104 91.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2472: Subcat PRB2472

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.24 cfs @ 12.10 hrs,  Volume= 0.014 af,  Depth= 3.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"

Area (sf) CN Description

113 84 50-75% Grass cover, Fair, HSG D
1,857 98 Paved parking, HSG D

1,970 97 Weighted Average
113 5.73% Pervious Area

1,857 94.27% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2484: Subcat PRB2484

[49] Hint: Tc<2dt may require smaller dt

Runoff = 9.61 cfs @ 12.10 hrs,  Volume= 0.532 af,  Depth= 3.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"

Area (sf) CN Description

20,542 84 50-75% Grass cover, Fair, HSG D
15,794 98 Paved parking, HSG D
44,872 98 Roofs, HSG D

81,208 94 Weighted Average
20,542 25.30% Pervious Area
60,666 74.70% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2672: Subcat PRB2672

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.02 cfs @ 12.10 hrs,  Volume= 0.107 af,  Depth= 3.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"

Area (sf) CN Description

10,697 84 50-75% Grass cover, Fair, HSG D
7,929 98 Paved parking, HSG D

1 98 Roofs, HSG D

18,627 90 Weighted Average
10,697 57.43% Pervious Area
7,930 42.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 



NOAA 24-hr A  5-Year Rainfall=4.10"1400005_PR_HydroCAD-Master
  Printed  3/15/2021Prepared by VHB

Page 29HydroCAD® 10.10-5a  s/n 01038  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment PRB2684: Subcat PRB2684

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.06 cfs @ 12.10 hrs,  Volume= 0.359 af,  Depth= 3.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"

Area (sf) CN Description

118 84 50-75% Grass cover, Fair, HSG D
6,808 98 Paved parking, HSG D

41,587 98 Roofs, HSG D

48,514 98 Weighted Average
118 0.24% Pervious Area

48,395 99.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRD72: Subcat PRRD72

[49] Hint: Tc<2dt may require smaller dt

Runoff = 7.07 cfs @ 12.10 hrs,  Volume= 0.403 af,  Depth= 3.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"

Area (sf) CN Description

9,054 84 50-75% Grass cover, Fair, HSG D
48,818 98 Paved parking, HSG D

57,872 96 Weighted Average
9,054 15.65% Pervious Area

48,818 84.35% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDE84: Subcat PRRDE84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.30 cfs @ 12.10 hrs,  Volume= 0.072 af,  Depth= 3.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"
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Area (sf) CN Description

3,213 84 50-75% Grass cover, Fair, HSG D
7,784 98 Paved parking, HSG D

10,997 94 Weighted Average
3,213 29.22% Pervious Area
7,784 70.78% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDW84: Subcat PRRDW84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.11 cfs @ 12.10 hrs,  Volume= 0.063 af,  Depth= 3.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  5-Year Rainfall=4.10"

Area (sf) CN Description

1,088 84 50-75% Grass cover, Fair, HSG D
8,021 98 Paved parking, HSG D

0 98 Roofs, HSG D

9,109 96 Weighted Average
1,088 11.94% Pervious Area
8,021 88.06% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Pond R1-1: Retain-It

Inflow Area = 4.120 ac, 86.70% Impervious,  Inflow Depth = 3.64"    for  5-Year event
Inflow = 21.80 cfs @ 12.10 hrs,  Volume= 1.249 af
Outflow = 10.35 cfs @ 12.25 hrs,  Volume= 1.245 af,  Atten= 53%,  Lag= 8.7 min
Discarded = 0.01 cfs @ 12.25 hrs,  Volume= 0.034 af
Primary = 10.34 cfs @ 12.25 hrs,  Volume= 1.211 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
Peak Elev= 8.01' @ 12.25 hrs   Surf.Area= 0.136 ac   Storage= 0.333 af

Plug-Flow detention time= 77.6 min calculated for 1.245 af (100% of inflow)
Center-of-Mass det. time= 75.8 min ( 834.8 - 759.0 )
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Volume Invert Avail.Storage Storage Description

#1A 4.90' 0.028 af 73.00'W x 81.00'L x 5.17'H Field A
0.701 af Overall - 0.617 af Embedded = 0.084 af  x 33.0% Voids

#2A 5.40' 0.471 af retain_it retain_it  4.0'  x 90  Inside #1
Inside= 84.0"W x 48.0"H => 28.87 sf x 8.00'L = 230.9 cf
Outside= 96.0"W x 56.0"H => 37.33 sf x 8.00'L = 298.7 cf
9 Rows adjusted for 286.9 cf perimeter wall

0.498 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 5.40' 12.0"  Round Culvert   
L= 14.1'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 5.40' / 5.30'   S= 0.0071 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 5.40' 10.0" Vert. Small Storm Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Primary 8.00' 21.0" Vert. Large Storm Orifices X 2.00    C= 0.600   
Limited to weir flow at low heads   

#4 Discarded 4.90' 0.040 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 0.40'   

Discarded OutFlow  Max=0.01 cfs @ 12.25 hrs  HW=7.94'   (Free Discharge)
4=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=10.12 cfs @ 12.25 hrs  HW=7.94'   (Free Discharge)
1=Culvert  (Barrel Controls 6.29 cfs @ 8.01 fps)
2=Small Storm Orifice  (Orifice Controls 3.83 cfs @ 7.01 fps)
3=Large Storm Orifices  ( Controls 0.00 cfs)

Summary for Link DP-1: 72" Outfall

Inflow Area = 3.524 ac, 83.27% Impervious,  Inflow Depth = 3.62"    for  5-Year event
Inflow = 18.62 cfs @ 12.10 hrs,  Volume= 1.063 af
Primary = 18.62 cfs @ 12.10 hrs,  Volume= 1.063 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs

Summary for Link DP-2: 84" Outfall

Inflow Area = 5.910 ac, 90.26% Impervious,  Inflow Depth = 3.62"    for  5-Year event
Inflow = 18.43 cfs @ 12.12 hrs,  Volume= 1.784 af
Primary = 18.43 cfs @ 12.12 hrs,  Volume= 1.784 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
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Time span=0.00-72.00 hrs, dt=0.10 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3,100 sf   100.00% Impervious   Runoff Depth=4.76"Subcatchment PRB2172: Subcat PRB2172
   Tc=5.0 min   CN=98   Runoff=0.47 cfs  0.028 af

Runoff Area=38,731 sf   100.00% Impervious   Runoff Depth=4.76"Subcatchment PRB21A84: Subcat 
   Tc=5.0 min   CN=98   Runoff=5.91 cfs  0.353 af

Runoff Area=68,897 sf   99.83% Impervious   Runoff Depth=4.76"Subcatchment PRB21B84: Subcat 
   Tc=5.0 min   CN=98   Runoff=10.52 cfs  0.628 af

Runoff Area=71,927 sf   91.91% Impervious   Runoff Depth=4.65"Subcatchment PRB2372: Subcat PRB2372
   Tc=5.0 min   CN=97   Runoff=10.91 cfs  0.639 af

Runoff Area=1,970 sf   94.27% Impervious   Runoff Depth=4.65"Subcatchment PRB2472: Subcat PRB2472
   Tc=5.0 min   CN=97   Runoff=0.30 cfs  0.018 af

Runoff Area=81,208 sf   74.70% Impervious   Runoff Depth=4.31"Subcatchment PRB2484: Subcat PRB2484
   Tc=5.0 min   CN=94   Runoff=11.93 cfs  0.669 af

Runoff Area=18,627 sf   42.57% Impervious   Runoff Depth=3.88"Subcatchment PRB2672: Subcat PRB2672
   Tc=5.0 min   CN=90   Runoff=2.56 cfs  0.138 af

Runoff Area=48,514 sf   99.76% Impervious   Runoff Depth=4.76"Subcatchment PRB2684: Subcat PRB2684
   Tc=5.0 min   CN=98   Runoff=7.41 cfs  0.442 af

Runoff Area=57,872 sf   84.35% Impervious   Runoff Depth=4.53"Subcatchment PRRD72: Subcat PRRD72
   Tc=5.0 min   CN=96   Runoff=8.70 cfs  0.502 af

Runoff Area=10,997 sf   70.78% Impervious   Runoff Depth=4.31"Subcatchment PRRDE84: Subcat 
   Tc=5.0 min   CN=94   Runoff=1.61 cfs  0.091 af

Runoff Area=9,109 sf   88.06% Impervious   Runoff Depth=4.53"Subcatchment PRRDW84: Subcat 
   Tc=5.0 min   CN=96   Runoff=1.37 cfs  0.079 af

Peak Elev=8.54'  Storage=0.396 af   Inflow=26.86 cfs  1.555 afPond R1-1: Retain-It
   Discarded=0.01 cfs  0.035 af   Primary=14.53 cfs  1.517 af   Outflow=14.54 cfs  1.552 af

   Inflow=22.94 cfs  1.325 afLink DP-1: 72" Outfall
   Primary=22.94 cfs  1.325 af

   Inflow=22.61 cfs  2.224 afLink DP-2: 84" Outfall
   Primary=22.61 cfs  2.224 af

Total Runoff Area = 9.434 ac   Runoff Volume = 3.587 af   Average Runoff Depth = 4.56"
12.35% Pervious = 1.165 ac     87.65% Impervious = 8.269 ac
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Summary for Subcatchment PRB2172: Subcat PRB2172

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.47 cfs @ 12.10 hrs,  Volume= 0.028 af,  Depth= 4.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"

Area (sf) CN Description

0 84 50-75% Grass cover, Fair, HSG D
3,100 98 Paved parking, HSG D

0 98 Roofs, HSG D

3,100 98 Weighted Average
0 0.00% Pervious Area

3,100 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21A84: Subcat PRB21A84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 5.91 cfs @ 12.10 hrs,  Volume= 0.353 af,  Depth= 4.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"

Area (sf) CN Description

38,731 98 Roofs, HSG D

38,731 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21B84: Subcat PRB21B84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 10.52 cfs @ 12.10 hrs,  Volume= 0.628 af,  Depth= 4.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"
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Area (sf) CN Description

118 84 50-75% Grass cover, Fair, HSG D
16,361 98 Paved parking, HSG D
52,418 98 Roofs, HSG D

68,897 98 Weighted Average
118 0.17% Pervious Area

68,779 99.83% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2372: Subcat PRB2372

[49] Hint: Tc<2dt may require smaller dt

Runoff = 10.91 cfs @ 12.10 hrs,  Volume= 0.639 af,  Depth= 4.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"

Area (sf) CN Description

5,822 84 50-75% Grass cover, Fair, HSG D
7,144 98 Paved parking, HSG D

58,960 98 Roofs, HSG D

71,927 97 Weighted Average
5,822 8.09% Pervious Area

66,104 91.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2472: Subcat PRB2472

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.30 cfs @ 12.10 hrs,  Volume= 0.018 af,  Depth= 4.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"

Area (sf) CN Description

113 84 50-75% Grass cover, Fair, HSG D
1,857 98 Paved parking, HSG D

1,970 97 Weighted Average
113 5.73% Pervious Area

1,857 94.27% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2484: Subcat PRB2484

[49] Hint: Tc<2dt may require smaller dt

Runoff = 11.93 cfs @ 12.10 hrs,  Volume= 0.669 af,  Depth= 4.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"

Area (sf) CN Description

20,542 84 50-75% Grass cover, Fair, HSG D
15,794 98 Paved parking, HSG D
44,872 98 Roofs, HSG D

81,208 94 Weighted Average
20,542 25.30% Pervious Area
60,666 74.70% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2672: Subcat PRB2672

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.56 cfs @ 12.10 hrs,  Volume= 0.138 af,  Depth= 3.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"

Area (sf) CN Description

10,697 84 50-75% Grass cover, Fair, HSG D
7,929 98 Paved parking, HSG D

1 98 Roofs, HSG D

18,627 90 Weighted Average
10,697 57.43% Pervious Area
7,930 42.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 
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Summary for Subcatchment PRB2684: Subcat PRB2684

[49] Hint: Tc<2dt may require smaller dt

Runoff = 7.41 cfs @ 12.10 hrs,  Volume= 0.442 af,  Depth= 4.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"

Area (sf) CN Description

118 84 50-75% Grass cover, Fair, HSG D
6,808 98 Paved parking, HSG D

41,587 98 Roofs, HSG D

48,514 98 Weighted Average
118 0.24% Pervious Area

48,395 99.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRD72: Subcat PRRD72

[49] Hint: Tc<2dt may require smaller dt

Runoff = 8.70 cfs @ 12.10 hrs,  Volume= 0.502 af,  Depth= 4.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"

Area (sf) CN Description

9,054 84 50-75% Grass cover, Fair, HSG D
48,818 98 Paved parking, HSG D

57,872 96 Weighted Average
9,054 15.65% Pervious Area

48,818 84.35% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDE84: Subcat PRRDE84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.61 cfs @ 12.10 hrs,  Volume= 0.091 af,  Depth= 4.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"
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Area (sf) CN Description

3,213 84 50-75% Grass cover, Fair, HSG D
7,784 98 Paved parking, HSG D

10,997 94 Weighted Average
3,213 29.22% Pervious Area
7,784 70.78% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDW84: Subcat PRRDW84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.37 cfs @ 12.10 hrs,  Volume= 0.079 af,  Depth= 4.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  10-Year Rainfall=5.00"

Area (sf) CN Description

1,088 84 50-75% Grass cover, Fair, HSG D
8,021 98 Paved parking, HSG D

0 98 Roofs, HSG D

9,109 96 Weighted Average
1,088 11.94% Pervious Area
8,021 88.06% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Pond R1-1: Retain-It

Inflow Area = 4.120 ac, 86.70% Impervious,  Inflow Depth = 4.53"    for  10-Year event
Inflow = 26.86 cfs @ 12.10 hrs,  Volume= 1.555 af
Outflow = 14.54 cfs @ 12.23 hrs,  Volume= 1.552 af,  Atten= 46%,  Lag= 7.6 min
Discarded = 0.01 cfs @ 12.23 hrs,  Volume= 0.035 af
Primary = 14.53 cfs @ 12.23 hrs,  Volume= 1.517 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
Peak Elev= 8.54' @ 12.23 hrs   Surf.Area= 0.136 ac   Storage= 0.396 af

Plug-Flow detention time= 63.8 min calculated for 1.549 af (100% of inflow)
Center-of-Mass det. time= 66.1 min ( 821.5 - 755.4 )
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Volume Invert Avail.Storage Storage Description

#1A 4.90' 0.028 af 73.00'W x 81.00'L x 5.17'H Field A
0.701 af Overall - 0.617 af Embedded = 0.084 af  x 33.0% Voids

#2A 5.40' 0.471 af retain_it retain_it  4.0'  x 90  Inside #1
Inside= 84.0"W x 48.0"H => 28.87 sf x 8.00'L = 230.9 cf
Outside= 96.0"W x 56.0"H => 37.33 sf x 8.00'L = 298.7 cf
9 Rows adjusted for 286.9 cf perimeter wall

0.498 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 5.40' 12.0"  Round Culvert   
L= 14.1'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 5.40' / 5.30'   S= 0.0071 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 5.40' 10.0" Vert. Small Storm Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Primary 8.00' 21.0" Vert. Large Storm Orifices X 2.00    C= 0.600   
Limited to weir flow at low heads   

#4 Discarded 4.90' 0.040 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 0.40'   

Discarded OutFlow  Max=0.01 cfs @ 12.23 hrs  HW=8.46'   (Free Discharge)
4=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=13.94 cfs @ 12.23 hrs  HW=8.47'   (Free Discharge)
1=Culvert  (Barrel Controls 7.24 cfs @ 9.22 fps)
2=Small Storm Orifice  (Orifice Controls 4.28 cfs @ 7.84 fps)
3=Large Storm Orifices  (Orifice Controls 2.42 cfs @ 2.33 fps)

Summary for Link DP-1: 72" Outfall

Inflow Area = 3.524 ac, 83.27% Impervious,  Inflow Depth = 4.51"    for  10-Year event
Inflow = 22.94 cfs @ 12.10 hrs,  Volume= 1.325 af
Primary = 22.94 cfs @ 12.10 hrs,  Volume= 1.325 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs

Summary for Link DP-2: 84" Outfall

Inflow Area = 5.910 ac, 90.26% Impervious,  Inflow Depth = 4.51"    for  10-Year event
Inflow = 22.61 cfs @ 12.14 hrs,  Volume= 2.224 af
Primary = 22.61 cfs @ 12.14 hrs,  Volume= 2.224 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
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Time span=0.00-72.00 hrs, dt=0.10 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3,100 sf   100.00% Impervious   Runoff Depth=5.86"Subcatchment PRB2172: Subcat PRB2172
   Tc=5.0 min   CN=98   Runoff=0.58 cfs  0.035 af

Runoff Area=38,731 sf   100.00% Impervious   Runoff Depth=5.86"Subcatchment PRB21A84: Subcat 
   Tc=5.0 min   CN=98   Runoff=7.23 cfs  0.434 af

Runoff Area=68,897 sf   99.83% Impervious   Runoff Depth=5.86"Subcatchment PRB21B84: Subcat 
   Tc=5.0 min   CN=98   Runoff=12.85 cfs  0.773 af

Runoff Area=71,927 sf   91.91% Impervious   Runoff Depth=5.74"Subcatchment PRB2372: Subcat PRB2372
   Tc=5.0 min   CN=97   Runoff=13.36 cfs  0.790 af

Runoff Area=1,970 sf   94.27% Impervious   Runoff Depth=5.74"Subcatchment PRB2472: Subcat PRB2472
   Tc=5.0 min   CN=97   Runoff=0.37 cfs  0.022 af

Runoff Area=81,208 sf   74.70% Impervious   Runoff Depth=5.40"Subcatchment PRB2484: Subcat PRB2484
   Tc=5.0 min   CN=94   Runoff=14.74 cfs  0.838 af

Runoff Area=18,627 sf   42.57% Impervious   Runoff Depth=4.94"Subcatchment PRB2672: Subcat PRB2672
   Tc=5.0 min   CN=90   Runoff=3.22 cfs  0.176 af

Runoff Area=48,514 sf   99.76% Impervious   Runoff Depth=5.86"Subcatchment PRB2684: Subcat PRB2684
   Tc=5.0 min   CN=98   Runoff=9.05 cfs  0.544 af

Runoff Area=57,872 sf   84.35% Impervious   Runoff Depth=5.63"Subcatchment PRRD72: Subcat PRRD72
   Tc=5.0 min   CN=96   Runoff=10.68 cfs  0.623 af

Runoff Area=10,997 sf   70.78% Impervious   Runoff Depth=5.40"Subcatchment PRRDE84: Subcat 
   Tc=5.0 min   CN=94   Runoff=2.00 cfs  0.114 af

Runoff Area=9,109 sf   88.06% Impervious   Runoff Depth=5.63"Subcatchment PRRDW84: Subcat 
   Tc=5.0 min   CN=96   Runoff=1.68 cfs  0.098 af

Peak Elev=9.00'  Storage=0.450 af   Inflow=33.01 cfs  1.930 afPond R1-1: Retain-It
   Discarded=0.01 cfs  0.035 af   Primary=22.34 cfs  1.892 af   Outflow=22.35 cfs  1.927 af

   Inflow=28.20 cfs  1.646 afLink DP-1: 72" Outfall
   Primary=28.20 cfs  1.646 af

   Inflow=31.20 cfs  2.762 afLink DP-2: 84" Outfall
   Primary=31.20 cfs  2.762 af

Total Runoff Area = 9.434 ac   Runoff Volume = 4.447 af   Average Runoff Depth = 5.66"
12.35% Pervious = 1.165 ac     87.65% Impervious = 8.269 ac
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Summary for Subcatchment PRB2172: Subcat PRB2172

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.58 cfs @ 12.10 hrs,  Volume= 0.035 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"

Area (sf) CN Description

0 84 50-75% Grass cover, Fair, HSG D
3,100 98 Paved parking, HSG D

0 98 Roofs, HSG D

3,100 98 Weighted Average
0 0.00% Pervious Area

3,100 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21A84: Subcat PRB21A84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 7.23 cfs @ 12.10 hrs,  Volume= 0.434 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"

Area (sf) CN Description

38,731 98 Roofs, HSG D

38,731 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21B84: Subcat PRB21B84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 12.85 cfs @ 12.10 hrs,  Volume= 0.773 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"
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Area (sf) CN Description

118 84 50-75% Grass cover, Fair, HSG D
16,361 98 Paved parking, HSG D
52,418 98 Roofs, HSG D

68,897 98 Weighted Average
118 0.17% Pervious Area

68,779 99.83% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2372: Subcat PRB2372

[49] Hint: Tc<2dt may require smaller dt

Runoff = 13.36 cfs @ 12.10 hrs,  Volume= 0.790 af,  Depth= 5.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"

Area (sf) CN Description

5,822 84 50-75% Grass cover, Fair, HSG D
7,144 98 Paved parking, HSG D

58,960 98 Roofs, HSG D

71,927 97 Weighted Average
5,822 8.09% Pervious Area

66,104 91.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2472: Subcat PRB2472

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.37 cfs @ 12.10 hrs,  Volume= 0.022 af,  Depth= 5.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"

Area (sf) CN Description

113 84 50-75% Grass cover, Fair, HSG D
1,857 98 Paved parking, HSG D

1,970 97 Weighted Average
113 5.73% Pervious Area

1,857 94.27% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2484: Subcat PRB2484

[49] Hint: Tc<2dt may require smaller dt

Runoff = 14.74 cfs @ 12.10 hrs,  Volume= 0.838 af,  Depth= 5.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"

Area (sf) CN Description

20,542 84 50-75% Grass cover, Fair, HSG D
15,794 98 Paved parking, HSG D
44,872 98 Roofs, HSG D

81,208 94 Weighted Average
20,542 25.30% Pervious Area
60,666 74.70% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2672: Subcat PRB2672

[49] Hint: Tc<2dt may require smaller dt

Runoff = 3.22 cfs @ 12.10 hrs,  Volume= 0.176 af,  Depth= 4.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"

Area (sf) CN Description

10,697 84 50-75% Grass cover, Fair, HSG D
7,929 98 Paved parking, HSG D

1 98 Roofs, HSG D

18,627 90 Weighted Average
10,697 57.43% Pervious Area
7,930 42.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 



NOAA 24-hr A  25-Year Rainfall=6.10"1400005_PR_HydroCAD-Master
  Printed  3/15/2021Prepared by VHB

Page 43HydroCAD® 10.10-5a  s/n 01038  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment PRB2684: Subcat PRB2684

[49] Hint: Tc<2dt may require smaller dt

Runoff = 9.05 cfs @ 12.10 hrs,  Volume= 0.544 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"

Area (sf) CN Description

118 84 50-75% Grass cover, Fair, HSG D
6,808 98 Paved parking, HSG D

41,587 98 Roofs, HSG D

48,514 98 Weighted Average
118 0.24% Pervious Area

48,395 99.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRD72: Subcat PRRD72

[49] Hint: Tc<2dt may require smaller dt

Runoff = 10.68 cfs @ 12.10 hrs,  Volume= 0.623 af,  Depth= 5.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"

Area (sf) CN Description

9,054 84 50-75% Grass cover, Fair, HSG D
48,818 98 Paved parking, HSG D

57,872 96 Weighted Average
9,054 15.65% Pervious Area

48,818 84.35% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDE84: Subcat PRRDE84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.00 cfs @ 12.10 hrs,  Volume= 0.114 af,  Depth= 5.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"
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Area (sf) CN Description

3,213 84 50-75% Grass cover, Fair, HSG D
7,784 98 Paved parking, HSG D

10,997 94 Weighted Average
3,213 29.22% Pervious Area
7,784 70.78% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDW84: Subcat PRRDW84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.68 cfs @ 12.10 hrs,  Volume= 0.098 af,  Depth= 5.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  25-Year Rainfall=6.10"

Area (sf) CN Description

1,088 84 50-75% Grass cover, Fair, HSG D
8,021 98 Paved parking, HSG D

0 98 Roofs, HSG D

9,109 96 Weighted Average
1,088 11.94% Pervious Area
8,021 88.06% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Pond R1-1: Retain-It

Inflow Area = 4.120 ac, 86.70% Impervious,  Inflow Depth = 5.62"    for  25-Year event
Inflow = 33.01 cfs @ 12.10 hrs,  Volume= 1.930 af
Outflow = 22.35 cfs @ 12.21 hrs,  Volume= 1.927 af,  Atten= 32%,  Lag= 6.7 min
Discarded = 0.01 cfs @ 12.21 hrs,  Volume= 0.035 af
Primary = 22.34 cfs @ 12.21 hrs,  Volume= 1.892 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
Peak Elev= 9.00' @ 12.21 hrs   Surf.Area= 0.136 ac   Storage= 0.450 af

Plug-Flow detention time= 54.9 min calculated for 1.924 af (100% of inflow)
Center-of-Mass det. time= 57.4 min ( 809.4 - 752.0 )
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Volume Invert Avail.Storage Storage Description

#1A 4.90' 0.028 af 73.00'W x 81.00'L x 5.17'H Field A
0.701 af Overall - 0.617 af Embedded = 0.084 af  x 33.0% Voids

#2A 5.40' 0.471 af retain_it retain_it  4.0'  x 90  Inside #1
Inside= 84.0"W x 48.0"H => 28.87 sf x 8.00'L = 230.9 cf
Outside= 96.0"W x 56.0"H => 37.33 sf x 8.00'L = 298.7 cf
9 Rows adjusted for 286.9 cf perimeter wall

0.498 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 5.40' 12.0"  Round Culvert   
L= 14.1'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 5.40' / 5.30'   S= 0.0071 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 5.40' 10.0" Vert. Small Storm Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Primary 8.00' 21.0" Vert. Large Storm Orifices X 2.00    C= 0.600   
Limited to weir flow at low heads   

#4 Discarded 4.90' 0.040 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 0.40'   

Discarded OutFlow  Max=0.01 cfs @ 12.21 hrs  HW=8.94'   (Free Discharge)
4=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=21.52 cfs @ 12.21 hrs  HW=8.95'   (Free Discharge)
1=Culvert  (Barrel Controls 8.01 cfs @ 10.19 fps)
2=Small Storm Orifice  (Orifice Controls 4.65 cfs @ 8.52 fps)
3=Large Storm Orifices  (Orifice Controls 8.87 cfs @ 3.32 fps)

Summary for Link DP-1: 72" Outfall

Inflow Area = 3.524 ac, 83.27% Impervious,  Inflow Depth = 5.61"    for  25-Year event
Inflow = 28.20 cfs @ 12.10 hrs,  Volume= 1.646 af
Primary = 28.20 cfs @ 12.10 hrs,  Volume= 1.646 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs

Summary for Link DP-2: 84" Outfall

Inflow Area = 5.910 ac, 90.26% Impervious,  Inflow Depth = 5.61"    for  25-Year event
Inflow = 31.20 cfs @ 12.17 hrs,  Volume= 2.762 af
Primary = 31.20 cfs @ 12.17 hrs,  Volume= 2.762 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
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Time span=0.00-72.00 hrs, dt=0.10 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=3,100 sf   100.00% Impervious   Runoff Depth=7.66"Subcatchment PRB2172: Subcat PRB2172
   Tc=5.0 min   CN=98   Runoff=0.75 cfs  0.045 af

Runoff Area=38,731 sf   100.00% Impervious   Runoff Depth=7.66"Subcatchment PRB21A84: Subcat 
   Tc=5.0 min   CN=98   Runoff=9.37 cfs  0.568 af

Runoff Area=68,897 sf   99.83% Impervious   Runoff Depth=7.66"Subcatchment PRB21B84: Subcat 
   Tc=5.0 min   CN=98   Runoff=16.67 cfs  1.010 af

Runoff Area=71,927 sf   91.91% Impervious   Runoff Depth=7.54"Subcatchment PRB2372: Subcat PRB2372
   Tc=5.0 min   CN=97   Runoff=17.36 cfs  1.038 af

Runoff Area=1,970 sf   94.27% Impervious   Runoff Depth=7.54"Subcatchment PRB2472: Subcat PRB2472
   Tc=5.0 min   CN=97   Runoff=0.48 cfs  0.028 af

Runoff Area=81,208 sf   74.70% Impervious   Runoff Depth=7.18"Subcatchment PRB2484: Subcat PRB2484
   Tc=5.0 min   CN=94   Runoff=19.31 cfs  1.116 af

Runoff Area=18,627 sf   42.57% Impervious   Runoff Depth=6.71"Subcatchment PRB2672: Subcat PRB2672
   Tc=5.0 min   CN=90   Runoff=4.29 cfs  0.239 af

Runoff Area=48,514 sf   99.76% Impervious   Runoff Depth=7.66"Subcatchment PRB2684: Subcat PRB2684
   Tc=5.0 min   CN=98   Runoff=11.74 cfs  0.711 af

Runoff Area=57,872 sf   84.35% Impervious   Runoff Depth=7.42"Subcatchment PRRD72: Subcat PRRD72
   Tc=5.0 min   CN=96   Runoff=13.91 cfs  0.822 af

Runoff Area=10,997 sf   70.78% Impervious   Runoff Depth=7.18"Subcatchment PRRDE84: Subcat 
   Tc=5.0 min   CN=94   Runoff=2.61 cfs  0.151 af

Runoff Area=9,109 sf   88.06% Impervious   Runoff Depth=7.42"Subcatchment PRRDW84: Subcat 
   Tc=5.0 min   CN=96   Runoff=2.19 cfs  0.129 af

Peak Elev=9.69'  Storage=0.498 af   Inflow=43.04 cfs  2.545 afPond R1-1: Retain-It
   Discarded=0.01 cfs  0.035 af   Primary=35.29 cfs  2.507 af   Outflow=35.30 cfs  2.542 af

   Inflow=36.78 cfs  2.172 afLink DP-1: 72" Outfall
   Primary=36.78 cfs  2.172 af

   Inflow=47.93 cfs  3.646 afLink DP-2: 84" Outfall
   Primary=47.93 cfs  3.646 af

Total Runoff Area = 9.434 ac   Runoff Volume = 5.857 af   Average Runoff Depth = 7.45"
12.35% Pervious = 1.165 ac     87.65% Impervious = 8.269 ac
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Summary for Subcatchment PRB2172: Subcat PRB2172

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.75 cfs @ 12.10 hrs,  Volume= 0.045 af,  Depth= 7.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"

Area (sf) CN Description

0 84 50-75% Grass cover, Fair, HSG D
3,100 98 Paved parking, HSG D

0 98 Roofs, HSG D

3,100 98 Weighted Average
0 0.00% Pervious Area

3,100 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21A84: Subcat PRB21A84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 9.37 cfs @ 12.10 hrs,  Volume= 0.568 af,  Depth= 7.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"

Area (sf) CN Description

38,731 98 Roofs, HSG D

38,731 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB21B84: Subcat PRB21B84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 16.67 cfs @ 12.10 hrs,  Volume= 1.010 af,  Depth= 7.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"
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Area (sf) CN Description

118 84 50-75% Grass cover, Fair, HSG D
16,361 98 Paved parking, HSG D
52,418 98 Roofs, HSG D

68,897 98 Weighted Average
118 0.17% Pervious Area

68,779 99.83% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2372: Subcat PRB2372

[49] Hint: Tc<2dt may require smaller dt

Runoff = 17.36 cfs @ 12.10 hrs,  Volume= 1.038 af,  Depth= 7.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"

Area (sf) CN Description

5,822 84 50-75% Grass cover, Fair, HSG D
7,144 98 Paved parking, HSG D

58,960 98 Roofs, HSG D

71,927 97 Weighted Average
5,822 8.09% Pervious Area

66,104 91.91% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2472: Subcat PRB2472

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.48 cfs @ 12.10 hrs,  Volume= 0.028 af,  Depth= 7.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"

Area (sf) CN Description

113 84 50-75% Grass cover, Fair, HSG D
1,857 98 Paved parking, HSG D

1,970 97 Weighted Average
113 5.73% Pervious Area

1,857 94.27% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2484: Subcat PRB2484

[49] Hint: Tc<2dt may require smaller dt

Runoff = 19.31 cfs @ 12.10 hrs,  Volume= 1.116 af,  Depth= 7.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"

Area (sf) CN Description

20,542 84 50-75% Grass cover, Fair, HSG D
15,794 98 Paved parking, HSG D
44,872 98 Roofs, HSG D

81,208 94 Weighted Average
20,542 25.30% Pervious Area
60,666 74.70% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRB2672: Subcat PRB2672

[49] Hint: Tc<2dt may require smaller dt

Runoff = 4.29 cfs @ 12.10 hrs,  Volume= 0.239 af,  Depth= 6.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"

Area (sf) CN Description

10,697 84 50-75% Grass cover, Fair, HSG D
7,929 98 Paved parking, HSG D

1 98 Roofs, HSG D

18,627 90 Weighted Average
10,697 57.43% Pervious Area
7,930 42.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 
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Summary for Subcatchment PRB2684: Subcat PRB2684

[49] Hint: Tc<2dt may require smaller dt

Runoff = 11.74 cfs @ 12.10 hrs,  Volume= 0.711 af,  Depth= 7.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"

Area (sf) CN Description

118 84 50-75% Grass cover, Fair, HSG D
6,808 98 Paved parking, HSG D

41,587 98 Roofs, HSG D

48,514 98 Weighted Average
118 0.24% Pervious Area

48,395 99.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRD72: Subcat PRRD72

[49] Hint: Tc<2dt may require smaller dt

Runoff = 13.91 cfs @ 12.10 hrs,  Volume= 0.822 af,  Depth= 7.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"

Area (sf) CN Description

9,054 84 50-75% Grass cover, Fair, HSG D
48,818 98 Paved parking, HSG D

57,872 96 Weighted Average
9,054 15.65% Pervious Area

48,818 84.35% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDE84: Subcat PRRDE84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.61 cfs @ 12.10 hrs,  Volume= 0.151 af,  Depth= 7.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"
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Area (sf) CN Description

3,213 84 50-75% Grass cover, Fair, HSG D
7,784 98 Paved parking, HSG D

10,997 94 Weighted Average
3,213 29.22% Pervious Area
7,784 70.78% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment PRRDW84: Subcat PRRDW84

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.19 cfs @ 12.10 hrs,  Volume= 0.129 af,  Depth= 7.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
NOAA 24-hr A  100-Year Rainfall=7.90"

Area (sf) CN Description

1,088 84 50-75% Grass cover, Fair, HSG D
8,021 98 Paved parking, HSG D

0 98 Roofs, HSG D

9,109 96 Weighted Average
1,088 11.94% Pervious Area
8,021 88.06% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Pond R1-1: Retain-It

Inflow Area = 4.120 ac, 86.70% Impervious,  Inflow Depth = 7.41"    for  100-Year event
Inflow = 43.04 cfs @ 12.10 hrs,  Volume= 2.545 af
Outflow = 35.30 cfs @ 12.19 hrs,  Volume= 2.542 af,  Atten= 18%,  Lag= 5.5 min
Discarded = 0.01 cfs @ 12.19 hrs,  Volume= 0.035 af
Primary = 35.29 cfs @ 12.19 hrs,  Volume= 2.507 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
Peak Elev= 9.69' @ 12.19 hrs   Surf.Area= 0.136 ac   Storage= 0.498 af

Plug-Flow detention time= 48.8 min calculated for 2.542 af (100% of inflow)
Center-of-Mass det. time= 47.9 min ( 795.9 - 748.0 )
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Volume Invert Avail.Storage Storage Description

#1A 4.90' 0.028 af 73.00'W x 81.00'L x 5.17'H Field A
0.701 af Overall - 0.617 af Embedded = 0.084 af  x 33.0% Voids

#2A 5.40' 0.471 af retain_it retain_it  4.0'  x 90  Inside #1
Inside= 84.0"W x 48.0"H => 28.87 sf x 8.00'L = 230.9 cf
Outside= 96.0"W x 56.0"H => 37.33 sf x 8.00'L = 298.7 cf
9 Rows adjusted for 286.9 cf perimeter wall

0.498 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 5.40' 12.0"  Round Culvert   
L= 14.1'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 5.40' / 5.30'   S= 0.0071 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Primary 5.40' 10.0" Vert. Small Storm Orifice    C= 0.600   
Limited to weir flow at low heads   

#3 Primary 8.00' 21.0" Vert. Large Storm Orifices X 2.00    C= 0.600   
Limited to weir flow at low heads   

#4 Discarded 4.90' 0.040 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 0.40'   

Discarded OutFlow  Max=0.01 cfs @ 12.19 hrs  HW=9.63'   (Free Discharge)
4=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=34.38 cfs @ 12.19 hrs  HW=9.63'   (Free Discharge)
1=Culvert  (Barrel Controls 8.97 cfs @ 11.42 fps)
2=Small Storm Orifice  (Orifice Controls 5.13 cfs @ 9.40 fps)
3=Large Storm Orifices  (Orifice Controls 20.28 cfs @ 4.35 fps)

Summary for Link DP-1: 72" Outfall

Inflow Area = 3.524 ac, 83.27% Impervious,  Inflow Depth = 7.40"    for  100-Year event
Inflow = 36.78 cfs @ 12.10 hrs,  Volume= 2.172 af
Primary = 36.78 cfs @ 12.10 hrs,  Volume= 2.172 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs

Summary for Link DP-2: 84" Outfall

Inflow Area = 5.910 ac, 90.26% Impervious,  Inflow Depth = 7.40"    for  100-Year event
Inflow = 47.93 cfs @ 12.16 hrs,  Volume= 3.646 af
Primary = 47.93 cfs @ 12.16 hrs,  Volume= 3.646 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.10 hrs
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Attachment 3 

o Long Term Stormwater Pollution Prevention Plan Operations and Maintenance (O&M) 

o O&M Checklist 

o Stormceptor’s Owner’s Manual 
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Long-Term Pollution 

 Prevention Plan 

This Long-Term Pollution Prevention Plan has been developed to establish site 

management practices that improve the quality of stormwater discharges from 

Blocks 21, 24, 26, and the Road L extension at the XMBLY Master Plan 

Development (the “Project”). 

Description of Pollutant Sources 

The proposed Project located at 5 Middlesex Avenue in Somerville, 

Massachusetts (the “Site”) is a pollutant source that will generate stormwater 

runoff that may collect pollutants such as oil, grease, trash, and sediments.  The 

management and maintenance of this potential pollutant source is further 

described in this section. 

Pollutant Control Approach 

Maintenance of Pavement Systems 

Standard Asphalt Pavement 

Regular maintenance of pavement surfaces will prevent pollutants such as oil and 

grease, trash, and sediments from entering the stormwater management system. 

The following practices should be performed: 

 

 Sweep or vacuum asphalt pavement areas bi-annually with a commercial 

cleaning unit and dispose of removed material. 

 Routinely pick up and remove litter from the roadways, sidewalks, and 

landscaping.  

Permeable Pavers 

The primary maintenance requirement for permeable pavers is to clean the 

surface drainage voids. Fine debris and dirt accumulate in the drainage openings 

and reduce the pavement’s flow capacity. Even though some irreplaceable loss in 

permeability should be expected over the paver’s lifetime, one can increase the 
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longevity of the system by following the maintenance schedule for vacuum 

sweeping and high-pressure washing, restricting the area’s use by heavy vehicles, 

limiting the use of de-icing chemicals and sand, and implementing a stringent 

sediment control plan.   

 

Preventing Clogging of Permeable Paver Surface Areas 

 Patio areas and/or other areas with permeable pavers shall be cleaned 

annually with vacuums or washed with high pressure washers. 

 Do not allow construction staging, soil/mulch storage, etc. on unprotected 

pavement surfaces. 

 Maintain vegetated areas adjacent to areas with permeable pavers to prevent 

washout of soil onto surface. 

 Do not apply any type of sealant to permeable pavers. 

 

Inspecting the System 

 Inspect areas paved with permeable pavers monthly for the first three 

months after construction to ensure proper functioning and correct any areas 

that have settled or experienced washouts. 

 Inspect areas paved with permeable pavers annually after initial three month 

period. Annual inspections should take place after large storms, when 

puddles will make any clogging obvious. 

 

Maintenance of Vegetated Areas 

Proper maintenance of vegetated areas can prevent the pollution of stormwater 

runoff by controlling the source of pollutants such as suspended sediments, 

excess nutrients, and chemicals from landscape care products. Practices that 

should be followed under the regular maintenance of the vegetated landscape 

include: 

 

 Inspect planted areas on a semi-annual basis and remove any litter. 

 Maintain planted areas adjacent to pavement to prevent soil washout. 

 Immediately clean any soil deposited on pavement. 

 Re-seed bare areas; install appropriate erosion control measures when native 

soil is exposed or erosion channels are forming. 

 Plant alternative mixture of grass species in the event of unsuccessful 

establishment. 

 The grass vegetation should be cut to a height between three and four 

inches. 

 Pesticide/Herbicide Usage – No pesticides are to be used unless a single spot 

treatment is required for a specific control application. 

 Fertilizer usage should be avoided. If deemed necessary, slow release 

fertilizer should be used. Fertilizer may be used to begin the establishment of 

vegetation in bare or damaged areas, but should not be applied on a regular 

basis unless necessary. 
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3 Block 21 - XMBLY – Somerville, MA: Long Term Pollution Prevention Plan 

 

 Pet waste provision if applicable. 

 

Management of Snow and Ice 

Storage and Disposal 

Snow shall be stockpiled on standard pavement surfaces so sand and salt may be 

swept in the spring or removed as snow melts and drains through the stormwater 

management system. Recommended locations for snow storage are shown on 

the attached Snow Storage Plan. Key practices for the safe storage and disposal 

of snow include: 

 

 Under no circumstances shall snow be disposed or stored in stormwater 

basins, rain gardens, or trenches. 

 Do not stockpile snow on permeable pavement surfaces. Sand and grit in 

snow will clog pavement. 

 Plow parking areas paved with permeable asphalt pavement carefully. Plow 

blades should be set approximately 1” higher than usual to avoid scarring the 

pavement and loosening material that could potentially clog surface pores. 

 Do not apply abrasives such as sand or grit on or adjacent to permeable 

asphalt pavement or permeable pavers. 

 Monitor application rates of deicing materials on permeable pavement areas 

and reduce application rate accordingly. Permeable pavements tend to 

require less deicer per unit area because the water is not required to remain 

liquid over the entire parking surface area before discharge. 

 Do not apply abrasives such as sand or grit on or adjacent to permeable 

pavers. 

 Avoid plowing of areas with permeable pavers. 

Salt and Deicing 
Chemicals 

The amount of salt and deicing chemicals to be used on the site shall be reduced 

to the minimum amount needed to provide safe pedestrian and vehicle travel. 

The following practices should be followed to control the amount of salt and 

deicing materials that come into contact with stormwater runoff: 

 

 Devices used for spreading salt and deicing chemicals should be capable of 

varying the rate of application based on the site specific conditions. 

 Sand and salt should be stockpiled under covered storage facilities that 

prevent precipitation and adjacent runoff from coming in contact with the 

deicing materials. 

 Sodium Chloride (NaCl) will not be used for deicing. 
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4 Block 21 - XMBLY – Somerville, MA: Long Term Pollution Prevention Plan 

 

 The snow removal contractor will incorporate anti-icing strategies to reduce 

total materials applications.  This may include strategies such as the 

application of calcium brines to prevent icing and facilitate snow removal. 

 Calcium Magnesium Acetate (CMA) blends are recommended for walkways 

and small areas where hand-applications are anticipated. 

 A 4:1 sand to calcium ratio should be used. 

 Spill Prevention and Response Plan 

Spill prevention equipment and training will be provided by the property 

management company. 

 

Initial Notification 

In the event of a spill the facility and/or construction manager or supervisor will 

be notified immediately. 

 

FACILITY MANAGER 

Name: TBD Home Phone: TBD 

Phone: TBD E-mail: TBD 

CONSTRUCTION MANAGER 

Name: TBD Home Phone: TBD 

Phone: TBD E-mail: TBD 

 

The supervisor will first contact the Fire Department and then notify the Police 

Department, the Public Health Commission and the Conservation Commission. 

The Fire Department is ultimately responsible for matters of public health and 

safety and should be notified immediately. 

 

Further Notification 

Based on the assessment from the Fire Chief, additional notification to a cleanup 

contractor may be made. The Massachusetts Department of Environmental 

Protection (MassDEP) and the EPA may be notified depending upon the nature 

and severity of the spill. The Fire Chief will be responsible for determining the 

level of cleanup and notification required. The attached list of emergency phone 

numbers shall be posted in the main construction/facility office and readily 

accessible to all employees. A hazardous waste spill report shall be completed as 

necessary using the attached form. 
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5 Block 21 - XMBLY – Somerville, MA: Long Term Pollution Prevention Plan 

 

Emergency Notification Phone Numbers 

 

 

1.  FACILITY MANAGER 

 Name: TBD Home Phone: TBD 

 Phone: TBD E-mail: TBD 

ALTERENATE 

 Name: TBD Home Phone: TBD 

 Phone: TBD E-mail: TBD 

2. FIRE DEPARTMENT 

 Emergency: 911 

 Business: (617) 623-8866 

POLICE DEPARTMENT 

 Emergency: 911 

 Business: (617) 625-1600 

3. CLEANUP CONTRACTOR:  

 Address: TBD 

 Phone: TBD 

4. MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL PROTECTION 

 Emergency: (617) 292-5500 

 Northeast Region – Wilmington Office: (978) 694-3200 

5. NATIONAL RESPONSE CENTER 

 Phone: (800) 424-8802 

   

ALTERNATE: U.S. ENVIRONMENTAL PROTECTION AGENCY 

 Emergency: 1-800-424-8802 

 Business: (888) 372-7341 

6. SOMERVILLE CONSERVATION COMMISSION 

 Contact: Malik Drayton 

 Phone: (617) 625-6600 ext 2514 

SOMERVILLE BOARD OF HEALTH 

 Contact: Brian Green 

 Phone: (617) 625-6600 ext 4300 
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6 Block 21 - XMBLY – Somerville, MA: Long Term Pollution Prevention Plan 

 

Hazardous Waste / Oil Spill Report 

Date  Time  AM / PM 

Exact location (Transformer #)  

Type of equipment  Make  Size  

S / N  Weather Conditions  

On or near Water ☐ Yes If Yes, name of body of Water:  

☐ No  

Type of chemical/oil spilled  

Amount of chemical/oil spilled  

Cause of Spill  

Measures taken to contain or clean up spill  

Amount of chemical/oil recovered  Method  

Material collected as a result of cleanup: 

 Drums containing  

 Drums containing  

 Drums containing  

Location and method of debris disposal  

 

Name and address of any person, firm, or corporation suffering damages: 

 

Procedures, method, and precautions instituted to prevent a similar occurrence from recurring: 

 

Spill reported to General Office by  Time  AM / PM 

Spill reported to DEP / National Response Center by   

DEP Date  Time  AM / PM Inspector  

NRC Date  Time  AM / PM Inspector  

Additional comments:   
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7 Block 21 - XMBLY – Somerville, MA: Long Term Pollution Prevention Plan 

 

Assessment - Initial Containment 

The supervisor or manager will assess the incident and initiate containment 

control measures with the appropriate spill containment equipment included in 

the spill kit kept on-site. A list of recommended spill equipment to be kept on 

site is included on the following page. 

 

Fire / Police Department 911 

Somerville Board of Health (617) 625-6600 ext 4300 

Somerville Conservation Commission: (617) 625-6600 ext 2514 
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8 Block 21 - XMBLY – Somerville, MA: Long Term Pollution Prevention Plan 

 

Emergency Response Equipment 

The following equipment and materials shall be maintained at all times and stored in a secure area for 

long-term emergency response need.  

 

Supplies 
SORBENT PILLOWS/”PIGS”   2 

SORBENT BOOM/SOCK  25 FEET 

SORBENT PADS   50 

LITE-DRI® ABSORBENT  5 POUNDS 

SHOVEL    1 

PRY BAR    1 

GOGGLES    1 PAIR 

GLOVES – HEAVY   1 PAIR 

Recommended Suppliers 
http://www.newpig.com  

Item # KIT276  — mobile container with two pigs, 

26 feet of sock, 50 pads, and five pounds of 

absorbent (or equivalent)  

http://www.forestry-suppliers.com  

Item # 43210 — Manhole cover pick (or 

equivalent) 

Item # 33934 — Shovel (or equivalent) 

Item # 90926 — Gloves (or equivalent) 

Item # 23334 — Goggles (or equivalent) 
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9 Block 21 - XMBLY – Somerville, MA: Long Term Pollution Prevention Plan 

 

Stormwater Operation and Maintenance 
Plan 

Project Information 

Site 

Block 21 - XMBLY 

5 Middlesex Avenue 

Somerville, MA 02145 

Owner 

BMR-BME Middlesex LLC 

c/o BioMed Realy 

101 Main Street 

16th Floor 

Cambridge, MA 02142 

Phone: (617) 225-2240  

Site Supervisor 

TBD 

Site Manager Address 

Site Manager City, State Zip 

Site Manager Phone Number 

 

Name: _____________________________________________ 

 

Telephone: _________________________________________ 

 

Cell phone: _________________________________________ 

 

Email: _____________________________________________ 
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Description of Stormwater Maintenance 
Measures 

The following Operation and Maintenance (O&M) program is proposed to ensure 

the continued effectiveness of the stormwater management system. Attached to 

this plan are a Stormwater Best Management Practices Checklist and 

Maintenance Figure for use during the long term operation and maintenance of 

the stormwater management system. 

Catch Basins  

 All catch basins shall be inspected and cleaned a minimum of at least once 

per year. 

 Sediment (if more than six inches deep) and/or floatable pollutants shall be 

pumped from the basin and disposed of at an approved offsite facility in 

accordance with all applicable regulations.  

 Any structural damage or other indication of malfunction will be reported to 

the site manager and repaired as necessary 

 During colder periods, the catch basin grates must be kept free of snow and 

ice. 

 During warmer periods, the catch basin grates must be kept free of leaves, 

litter, sand, and debris. 

Roof Drain Leaders 

 Perform routine roof inspections quarterly. 

 Keep roofs clean and free of debris. 

 Keep roof drainage systems clear. 

 Keep roof access limited to authorized personnel. 

 Clean inlets draining to the subsurface bed twice per year as necessary. 

Water Quality Unit (Stormceptor) 

 The Stormceptor unit shall be inspected after construction, but prior to being 

put in service 

 Inspect for oil and sediment accumulation every six months for the first year 

of operation 

 Four inspections every year after the first year of operation to check for oil 

and sediment accumulation and cleaned a minimum of once per year 

 Clean the unit when the sediment accumulation reaches 15% of the unit’s 

storage capacity 

 Inspection and cleanout immediately after an oil, fuel or chemical spill 
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Subsurface Detention System 

 Four inspections for the first year of operation to check for sediment and 

debris accumulation and cleaned at least once. 

 Inspect and clean system a minimum of once per year for each subsequent 

year 

 Remove sediment if more than 6-inches has accumulated 

 Any structural damage or other indication of malfunction will be reported to 

the site manager and repaired as necessary. 

Biofiltration Islands 

Mulching/ plantings are an important part of infiltration basin maintenance. 

Mulch keeps the soil moist, allowing for easy infiltration of rain water. Un-

mulched surfaces may develop into a hardpan, a condition in which the soil 

surface becomes cemented together, forming a hard, impervious layer. Mulching 

also protects plants and reduces weed growth.  

 

Initial Post-Construction Inspection 

 During the initial period of vegetation establishment pruning and weeding 

are required twice in first year by contractor. 

 Any dead vegetation found after the first year must be replaced. 

 Proper mulching is mandatory and regular watering may be required initially 

to ensure proper establishment of new vegetation. 

 

Long-Term Maintenance 

 Weeds and invasive plant species shall be removed by hand. 

 Leaf litter and other detritus shall be removed twice per year.  

 If needed to maintain aesthetic appearance, perennial plantings may be 

trimmed at the end of the growing season. 

 Trees and shrubs should be inspected twice per year to evaluate health and 

attended to as necessary. 

 Re-mulch basins with hardwood mulch to a depth of 3 inches each spring or 

whenever erosion is evident. The entire area may require mulch replacement 

once every two to three years. Mulch depth shall not exceed 3 inches.  

 

Inspections and Cleaning 

 Basins shall be inspected twice during for the first year and annually 

thereafter for sediment buildup, erosion, vegetative conditions, etc. If 

sediment build-up is found, core aeration or cultivating of un-vegetated 

areas may be required to ensure adequate filtration. 

 The inflow location should be inspected annually for clogging. Sediment 

build up is a common problem where runoff leaves an impervious surface 

and enters a vegetative or earthen surface. Any built-up sediment should be 

removed to prevent runoff from bypassing the facility. 
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 The overflow structure and underdrain standpipes should be inspected 

annually to ensure that they are functioning. 
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Block 21 - XMBLY, 5 Middlesex Avenue, Somerville, Massachusetts 
Long Term Best Management Practices – Maintenance/ Evaluation Checklist 

Best Management 

Practice 

Inspection 

Frequency  
(unless otherwise stated in 

Order of Conditions) 

Date 

Inspected 
Inspector Minimum Maintenance and Key Items to Check 

Cleaning/Repair Needed   

yes  no  (List Items) 

Date of 

Cleaning/Repair 
Performed by 

Deep Sump and Hooded 

Catch Basins 

At Least Four Times 

per Year 

  

 

• Accumulated sand and sediment (if more than six inches deep) and/or 
floatable pollutants shall be pumped from the basin and disposed of at 
an approved offsite facility in accordance with all applicable regulations. 

• Any structural damage or other indication of malfunction will be reported 
to the site manager and repaired as necessary. 

• During colder periods, the catch basin grates must be kept free of snow 
and ice. 

• During warmer periods, the catch basin grates shall be kept free of 
leaves, litter, sand, and debris.  

yes  no 

  

Permeable Pavers Annually 

  • Patio areas and/or other areas with permeable pavers shall be cleaned 
annually with vacuums or washed with high pressure washers. 

• Do not allow construction staging, soil/mulch storage, etc. on 
unprotected pavement surfaces. 

• Maintain vegetated areas adjacent to areas with permeable pavers to 
prevent washout of soil onto surface. 

• Do not apply any type of sealant to permeable pavers. 

• Inspect areas paved with permeable pavers monthly for the first three 
months after construction to ensure proper functioning and correct any 
areas that have settled or experienced washouts. 

• Inspect areas paved with permeable pavers annually after initial three-
month period.  Annual inspections should take place after large storms, 
when puddles will make any clogging obvious. 

yes  no 

  

Water Quality Unit 

(Stormceptor or 

approved equal) 

Bi-Annually  

  • The Stormceptor unit shall be inspected after construction, but prior to 
being put in service 

• Inspect for oil and sediment accumulation every six months for the first 
year of operation 

• Four inspections every year after the first year of operation to check for 
oil and sediment accumulation and cleaned a minimum of once per year 

• Clean the unit when the sediment accumulation reaches 15% of the 
unit’s storage capacity 

• Inspection and cleanout immediately after an oil, fuel or chemical spill 

yes  no 

  

Street Sweeping N/A 
  

• Complete four times per year 
yes  no 

  

Biofiltration Island 

Monthly for 3 months 

and bi-annually 

thereafter 

  • During the initial period of vegetation establishment pruning and weeding 
are required twice in first year by contractor. 

• Any dead vegetation found after the first year must be replaced. 

• Proper mulching is mandatory and regular watering may be required 
initially to ensure proper establishment of new vegetation. 

• Weeds and invasive plant species shall be removed by hand. 

• Leaf litter and other detritus shall be removed twice per year.  

• If needed to maintain aesthetic appearance, perennial plantings may be 
trimmed at the end of the growing season. 

• Trees and shrubs should be inspected twice per year to evaluate health 

yes  no 
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and attended to as necessary. 

• Re-mulch basins to a depth of 3 inches each spring or whenever erosion 
is evident. The entire area may require mulch replacement once every 
two to three years. Mulch depth shall not exceed 3 inches.  

Subsurface Detention 

Basin 
   

• Four inspections for the first year of operation to check for sediment and 
debris accumulation and cleaned at least once 

• Inspect and clean system a minimum of once per year for each 
subsequent year 

• Remove sediment if more than 6-inches has accumulated 
• Any structural damage or other indication of malfunction will be reported 

to the site manager and repaired as necessary. 

yes  no 

  

 

Notes on Stormwater / Drainage Issues: 

 

 

 

 

 

Stormwater Control Manager          





Inspection and Maintenance. Easy. Convenient. 

When it rains, oils, sediment and other contaminants are captured 
and contained by over 20,000 Stormceptor units operating 
worldwide. While Stormceptor’s patented scour prevention 
technology ensures captured pollutants remain in the unit during 
all rainfall events, the accumulated pollutants must eventually be 
removed as part of a regular maintenance program.

If neglected, oil and sediment gradually build up and diminish any 
BMP’s effi ciency, harming the environment and leaving owners and 
operators vulnerable to fi nes, surcharges and bad publicity.

Maintenance is a must
Ease, frequency and cost of maintenance are often overlooked by 
specifi ers when considering the merits of a stormwater treatment 
system. In reality, maintenance is fundamental to the long-term 
performance of any stormwater quality treatment device. 

While regular maintenance is crucial, it shouldn’t 
be complicated. An ongoing maintenance 
program with Stormceptor is convenient and 
practically effortless. With virtually no disruptions, you can concentrate on 
your core business. 

Quick inspections
Inspections are easily carried out above ground from any standard surface 
access cover through a visual inspection of the orifi ce and drop tee 
components. A sludge judge and oil dip-stick are all that are needed for 
sediment and oil depth measurements. 

Easy unit access
Maintenance is typically conducted from the same surface access cover, 
eliminating the need for confi ned space entry into the unit. Your site 
remains undisturbed, saving you time and money.

MAINTENANCE

Maintenance_imbrium.indd   1 5/2/2007   8:58:38 AM



No muss, no fuss and fast
Maintenance is performed quickly and inexpensively with a 
standard vacuum truck. Servicing usually takes less than 
two hours, with no disruption to your site.

A complete stormwater management plan for Stormceptor 
extends beyond installation and performance to regular 
maintenance. It’s the smart, cost-effective way to ensure 
your unit continues to remove more pollutants than any 
other separator for decades to come. 

Stormceptor maintenance recommendations
Units should be inspected post-construction, prior to being put into service.

Inspect every six months for the fi rst year of operation to determine the oil and sediment 
accumulation rate.

In subsequent years, inspections can be based on fi rst-year observations or local 
requirements.

Cleaning is required once the sediment depth reaches 15% of storage capacity, (generally 
taking one year or longer). Local regulations for maintenance frequency may vary.

Inspect the unit immediately after an oil, fuel or chemical spill.

A licensed waste management company should remove captured petroleum waste products 
from any oil, chemical or fuel spills and dispose responsibly.

With over 20,000 units operating worldwide, Stormceptor performs and protects every day, 
in every storm.

•

•

•

•

•

•

www.imbriumsystems.com

USA: (888) 279 8826
CANADA: (800) 565 4801

Maintenance_imbrium.indd   2 5/2/2007   8:58:49 AM
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Attachment 4 

o List of Recommended Construction Period Erosion and Sediment Control BMPs 

o Construction Period Erosion and Sediment Control BMPs Checklist 
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Recommended Construction Period 

Pollution Prevention and Erosion and 

Sedimentation Control Measures  

 

The following erosion and sedimentation controls are for use during the earthwork 

and construction phases of the project. The following controls are provided as 

recommendations for the site contractor and do not constitute or replace the final 

Stormwater Pollution Prevention Plan that must be fully implemented by the 

Contractor and Owner in Compliance with EPA NPDES regulations. 

Catch Basin Protection 

Newly constructed catch basins will be protected with silt sacks throughout 

construction. During construction catch basins shall be cleaned on an as-needed basis, 

but in no case less frequently than every six months. 

Diversion Channels 

Diversion channels will be used to collect runoff from construction areas and 

discharge to either sedimentation basins or protected catch basin inlets.  

Temporary Sediment Basins 

Temporary sediment basins will be designed either as excavations or bermed 

stormwater detention structures (depending on grading) that will retain runoff for a 

sufficient period of time to allow suspended soil particles to settle out prior to 

discharge. These temporary basins will be located based on construction needs as 

determined by the contractor and outlet devices will be designed to control velocity 

and sediment. Points of discharge from sediment basins will be stabilized to minimize 

erosion. 

Vegetative Slope Stabilization 

Stabilization of open soil surfaces will be implemented within 14 days after grading or 

construction activities have temporarily or permanently ceased, unless there is 

sufficient snow cover to prohibit implementation. Vegetative slope stabilization will be 

used to minimize erosion on slopes of 3:1 or flatter. Annual grasses, such as annual 

rye, will be used to ensure rapid germination and production of root mass. Permanent 

stabilization will be completed with the planting of perennial grasses or legumes. 

Establishment of temporary and permanent vegetative cover may be established by 
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hydro-seeding or sodding. A suitable topsoil, good seedbed preparation, and 

adequate lime, fertilizer and water will be provided for effective establishment of these 

vegetative stabilization methods. Mulch will also be used after permanent seeding to 

protect soil from the impact of falling rain and to increase the capacity of the soil to 

absorb water. 

Maintenance 

The following maintenance procedures are recommended to be followed: 

 

 The on-site contractor will inspect all sediment and erosion control structures 

periodically and after each rainfall event. Records of the inspections will be 

prepared and maintained on-site by the contractor. 

 

 Silt shall be removed from behind barriers if greater than 6-inches deep or as 

needed. 

 

 Damaged or deteriorated items will be repaired immediately after identification. 

 

 The underside of compost filter tubes should be kept in close contact with the 

earth and reset as necessary. 

 

 Sediment that is collected in structures shall be disposed of properly and covered 

if stored on-site.  

 

 Erosion control structures shall remain in place until all disturbed earth has been 

securely stabilized. After removal of structures, disturbed areas shall be regraded 

and stabilized as necessary. 

 

The sedimentation and erosion control measures are included in the construction 

plans & details. Temporary erosion and sedimentation control measures, not limited 

to those previously described, may be required to be implemented to protect 

discharge areas throughout the construction process. These potential temporary 

measures are not reflected on the plans.   

 

 

 

Construction Best Management Practices – 
Maintenance/Evaluation Checklist 

  

A reduced version of the Erosion Control Maintenance measures as described above is 

included in the following checklist for quick reference. 
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Block 21 - XMBLY, 5 Middlesex Avenue, Somerville, Massachusetts 
Construction Best Management Practices – Maintenance/ Evaluation Checklist 

 

Best Management Practice 
Inspection 
Frequency 

Date 
Inspected 

Inspector 
Minimum Maintenance and Key 

Items to Check 
Cleaning/Repair Needed    

yes  no  (List Items) 
Date of 

Cleaning/Repair 
Performed by: 

Erosion Control Barrier 

Weekly or bi-
weekly and after 
storm events of ¼  
inch or greater  

  • Accumulated sediment 

• Separation of silt socks or silt fences with 
the earth and each other 

• Damaged or broken silt socks or silt 
fences 

 

 
yes  no 

  

 
Catch Basin Protection 
 

Weekly or bi-
weekly and after 
storm events of ¼  
inch or greater 

  • Accumulated sediment within silt sacks 

• Rips or torn silt sacks  
 

yes  no 

  

 

Stormwater Control Manager            
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SIAMESE CONNECTION

ACCESSIBLE CURB RAMP

ACCESSIBLE PARKING
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PARKING COUNT
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UTILITY POLE
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SIGN
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BITUMINOUS CURB

CURB AND GUTTER

CONCRETE CURB
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LOD LIMIT OF DISTURBANCE
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NTS NOT TO SCALE
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RET RETAIN
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SWLL SOLID WHITE LANE LINE
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TYP TYPICAL
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CMP CORRUGATED METAL PIPE
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HH HANDHOLE
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SMH SEWER MANHOLE
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UG UNDERGROUND
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Legend Abbreviations
General

Utility

BORDERING LAND SUBJECT

BUILDINGS

See Sheet
Match Line

C1.01

DRAIN MANHOLE ECCENTRIC

SEWER MANHOLE ECCENTRIC

DOUBLE CATCH BASIN ECCENTRIC

CATCH BASIN ECCENTRIC

General
1. CONTRACTOR SHALL NOTIFY "DIG-SAFE" (1-888-344-7233) AT LEAST 72 HOURS BEFORE EXCAVATING.

2. CONTRACTOR SHALL BE RESPONSIBLE FOR SITE SECURITY AND JOB SAFETY. CONSTRUCTION ACTIVITIES
SHALL BE IN ACCORDANCE WITH OSHA STANDARDS AND LOCAL REQUIREMENTS.

3. ACCESSIBLE ROUTES, PARKING SPACES, RAMPS, SIDEWALKS AND WALKWAYS SHALL BE CONSTRUCTED
IN CONFORMANCE WITH THE FEDERAL AMERICANS WITH DISABILITIES ACT AND WITH STATE AND
LOCAL LAWS AND REGULATIONS (WHICHEVER ARE MORE STRINGENT).

4. AREAS DISTURBED DURING CONSTRUCTION AND NOT RESTORED WITH IMPERVIOUS SURFACES
(BUILDINGS, PAVEMENTS, WALKS, ETC.) SHALL RECEIVE SIX (6) INCHES LOAM AND SEED.

5. WITHIN THE LIMITS OF THE BUILDING FOOTPRINT, THE SITE CONTRACTOR SHALL PERFORM EARTHWORK
OPERATIONS REQUIRED UP TO SUBGRADE ELEVATIONS.

6. WORK WITHIN THE LOCAL RIGHTS-OF-WAY SHALL CONFORM TO LOCAL MUNICIPAL STANDARDS. WORK
WITHIN STATE RIGHTS-OF-WAY SHALL CONFORM TO THE LATEST EDITION OF THE STATE HIGHWAY
DEPARTMENTS STANDARD SPECIFICATIONS FOR HIGHWAYS AND BRIDGES.

7. UPON AWARD OF CONTRACT, CONTRACTOR SHALL MAKE NECESSARY CONSTRUCTION NOTIFICATIONS
AND APPLY FOR AND OBTAIN NECESSARY PERMITS, PAY FEES, AND POST BONDS ASSOCIATED WITH THE
WORK INDICATED ON THE DRAWINGS, IN THE SPECIFICATIONS, AND IN THE CONTRACT DOCUMENTS.
DO NOT CLOSE OR OBSTRUCT ROADWAYS, SIDEWALKS, AND FIRE HYDRANTS, WITHOUT APPROPRIATE
PERMITS.

8. TRAFFIC SIGNAGE AND PAVEMENT MARKINGS SHALL CONFORM TO THE MANUAL ON UNIFORM
TRAFFIC CONTROL DEVICES.

9. AREAS OUTSIDE THE LIMITS OF PROPOSED WORK DISTURBED BY THE CONTRACTOR'S OPERATIONS
SHALL BE RESTORED BY THE CONTRACTOR TO THEIR ORIGINAL CONDITION AT THE CONTRACTOR'S
EXPENSE.

10. IN THE EVENT THAT SUSPECTED CONTAMINATED SOIL, GROUNDWATER, AND OTHER MEDIA ARE
ENCOUNTERED DURING EXCAVATION AND CONSTRUCTION ACTIVITIES BASED ON VISUAL, OLFACTORY,
OR OTHER EVIDENCE, THE CONTRACTOR SHALL STOP WORK IN THE VICINITY OF THE SUSPECT MATERIAL
TO AVOID FURTHER SPREADING OF THE MATERIAL, AND SHALL NOTIFY THE OWNER IMMEDIATELY SO
THAT THE APPROPRIATE TESTING AND SUBSEQUENT ACTION CAN BE TAKEN.

11. CONTRACTOR SHALL PREVENT DUST, SEDIMENT, AND DEBRIS FROM EXITING THE SITE AND SHALL BE
RESPONSIBLE FOR CLEANUP, REPAIRS AND CORRECTIVE ACTION IF SUCH OCCURS.

12. DAMAGE RESULTING FROM CONSTRUCTION LOADS SHALL BE REPAIRED BY THE CONTRACTOR AT NO
ADDITIONAL COST TO OWNER.

13. CONTRACTOR SHALL CONTROL STORMWATER RUNOFF DURING CONSTRUCTION TO PREVENT ADVERSE
IMPACTS TO OFF SITE AREAS, AND SHALL BE RESPONSIBLE TO REPAIR RESULTING DAMAGES, IF ANY, AT
NO COST TO OWNER.

14. THIS PROJECT DISTURBS MORE THAN ONE ACRE OF LAND AND FALLS WITHIN THE NPDES
CONSTRUCTION GENERAL PERMIT (CGP) PROGRAM AND EPA JURISDICTION.  PRIOR TO THE START OF
CONSTRUCTION CONTRACTOR IS TO FILE A CGP NOTICE OF INTENT WITH THE EPA AND PREPARE A
STORMWATER POLLUTION PREVENTION PLAN IN ACCORDANCE WITH THE NPDES REGULATIONS.
CONTRACTOR SHALL CONFIRM THE OWNER HAS ALSO FILED A NOTICE OF INTENT WITH THE EPA.

Utilities
1. THE LOCATIONS, SIZES, AND TYPES OF EXISTING UTILITIES ARE SHOWN AS AN APPROXIMATE

REPRESENTATION ONLY. THE OWNER OR ITS REPRESENTATIVE(S) HAVE NOT INDEPENDENTLY VERIFIED
THIS INFORMATION AS SHOWN ON THE PLANS. THE UTILITY INFORMATION SHOWN DOES NOT
GUARANTEE THE ACTUAL EXISTENCE, SERVICEABILITY, OR OTHER DATA CONCERNING THE UTILITIES,
NOR DOES IT GUARANTEE AGAINST THE POSSIBILITY THAT ADDITIONAL UTILITIES MAY BE PRESENT THAT
ARE NOT SHOWN ON THE PLANS. PRIOR TO ORDERING MATERIALS AND BEGINNING CONSTRUCTION,
THE CONTRACTOR SHALL VERIFY AND DETERMINE THE EXACT LOCATIONS, SIZES, AND ELEVATIONS OF
THE POINTS OF CONNECTIONS TO EXISTING UTILITIES AND, SHALL CONFIRM THAT THERE ARE NO
INTERFERENCES WITH EXISTING UTILITIES AND THE PROPOSED UTILITY ROUTES, INCLUDING ROUTES
WITHIN THE PUBLIC RIGHTS OF WAY.

2. WHERE AN EXISTING UTILITY IS FOUND TO CONFLICT WITH THE PROPOSED WORK, OR EXISTING
CONDITIONS DIFFER FROM THOSE SHOWN SUCH THAT THE WORK CANNOT BE COMPLETED AS
INTENDED, THE LOCATION, ELEVATION, AND SIZE OF THE UTILITY SHALL BE ACCURATELY DETERMINED
WITHOUT DELAY BY THE  CONTRACTOR, AND THE INFORMATION FURNISHED IN WRITING TO THE
OWNER'S REPRESENTATIVE FOR THE RESOLUTION OF THE CONFLICT AND CONTRACTOR'S FAILURE TO
NOTIFY PRIOR TO PERFORMING ADDITIONAL WORK RELEASES OWNER FROM OBLIGATIONS FOR
ADDITIONAL PAYMENTS WHICH OTHERWISE MAY BE WARRANTED TO RESOLVE THE CONFLICT.

3. SET CATCH BASIN RIMS, AND INVERTS OF SEWERS, DRAINS, AND DITCHES IN ACCORDANCE WITH
ELEVATIONS ON THE GRADING AND UTILITY PLANS.

4. RIM ELEVATIONS FOR DRAIN AND SEWER MANHOLES, WATER VALVE COVERS, GAS GATES, ELECTRIC
AND TELEPHONE PULL BOXES, AND MANHOLES, AND OTHER SUCH ITEMS, ARE APPROXIMATE AND
SHALL BE SET/RESET AS FOLLOWS:

A. PAVEMENTS AND CONCRETE SURFACES:  FLUSH

B. ALL SURFACES ALONG ACCESSIBLE ROUTES:  FLUSH

C. LANDSCAPE, LOAM AND SEED, AND OTHER EARTH SURFACE AREAS:  ONE INCH ABOVE
SURROUNDING AREA AND TAPER EARTH TO THE RIM ELEVATION.

5. THE LOCATION, SIZE, DEPTH, AND SPECIFICATIONS FOR CONSTRUCTION OF PROPOSED PRIVATE UTILITY
SERVICES SHALL BE INSTALLED ACCORDING TO THE REQUIREMENTS PROVIDED BY, AND APPROVED BY,
THE RESPECTIVE UTILITY COMPANY (GAS, TELEPHONE, ELECTRIC, FIRE ALARM, ETC.). FINAL DESIGN LOADS
AND LOCATIONS TO BE COORDINATED WITH OWNER AND ARCHITECT.

6. CONTRACTOR SHALL MAKE ARRANGEMENTS FOR AND SHALL BE RESPONSIBLE FOR PAYING FEES FOR
POLE RELOCATION AND FOR THE ALTERATION AND ADJUSTMENT OF GAS, ELECTRIC, TELEPHONE, FIRE
ALARM, AND ANY OTHER PRIVATE UTILITIES, WHETHER WORK IS PERFORMED BY CONTRACTOR OR BY
THE UTILITIES COMPANY.

7. UTILITY PIPE MATERIALS SHALL BE AS FOLLOWS, UNLESS OTHERWISE NOTED ON THE PLAN:

A. WATER PIPES SHALL BE CEMENT LINED DUCTILE IRON (DIP) CLASS 52

B. SANITARY SEWER PIPES SHALL BE SDR 35 POLYVINYL CHLORIDE (PVC) SEWER PIPE

C. STORM DRAINAGE PIPES SHALL BE REINFORCED CONCRETE PIPE (RCP). ALL PIPES 18 INCHES AND
SMALLER SHALL BE CLASS V. ALL OTHER PIPES SHALL BE CLASS III UNLESS INDICATED OTHERWISE
ON THE PLANS.

D.  PIPE INSTALLATION AND MATERIALS SHALL COMPLY WITH THE STATE PLUMBING CODE WHERE
APPLICABLE. CONTRACTOR SHALL COORDINATE WITH LOCAL PLUMBING INSPECTOR PRIOR TO
BEGINNING WORK.

8. CONTRACTOR SHALL COORDINATE WITH ELECTRICAL CONTRACTOR AND SHALL FURNISH EXCAVATION,
INSTALLATION, AND BACKFILL OF ELECTRICAL FURNISHED SITEWORK RELATED ITEMS SUCH AS PULL
BOXES, CONDUITS, DUCT BANKS, LIGHT POLE BASES, AND CONCRETE PADS.  SITE CONTRACTOR SHALL
FURNISH CONCRETE ENCASEMENT OF DUCT BANKS IF REQUIRED BY THE UTILITY COMPANY AND AS
INDICATED ON THE DRAWINGS.

9. CONTRACTOR SHALL EXCAVATE AND BACKFILL TRENCHES FOR GAS IN ACCORDANCE WITH GAS
COMPANY'S REQUIREMENTS.

10. ALL DRAINAGE AND SANITARY STRUCTURE INTERIOR DIAMETERS (4' MIN.) SHALL BE DETERMINED BY
THE MANUFACTURER BASED ON THE PIPE CONFIGURATIONS SHOWN ON THESE PLANS AND LOCAL
MUNICIPAL STANDARDS.  FOR MANHOLES THAT ARE 20 FEET IN DEPTH AND GREATER, THE MINIMUM
DIAMETER SHALL BE 5 FEET.

Layout and Materials
1. DIMENSIONS ARE FROM THE FACE OF CURB, FACE OF BUILDING, FACE OF WALL, AND CENTER LINE OF

PAVEMENT MARKINGS, UNLESS OTHERWISE NOTED.

2. CURB RADII ARE THREE (3) FEET UNLESS OTHERWISE NOTED.

3. CURBING SHALL BE VERTICAL GRANITE CURB (VGC) WITHIN THE SITE UNLESS OTHERWISE INDICATED ON
THE PLANS.

4. SEE ARCHITECTURAL DRAWINGS FOR EXACT BUILDING DIMENSIONS AND DETAILS CONTIGUOUS TO THE
BUILDING, INCLUDING SIDEWALKS, RAMPS, BUILDING ENTRANCES, STAIRWAYS, UTILITY PENETRATIONS,
CONCRETE DOOR PADS, COMPACTOR PAD, LOADING DOCKS, BOLLARDS, ETC.

5. PROPOSED BOUNDS AND ANY EXISTING PROPERTY LINE MONUMENTATION DISTURBED DURING
CONSTRUCTION SHALL BE SET OR RESET BY A PROFESSIONAL LAND SURVEYOR.

6. PRIOR TO START OF CONSTRUCTION, CONTRACTOR SHALL VERIFY EXISTING PAVEMENT ELEVATIONS AT
INTERFACE WITH PROPOSED PAVEMENTS, AND EXISTING GROUND ELEVATIONS ADJACENT TO
DRAINAGE OUTLETS TO ASSURE PROPER TRANSITIONS BETWEEN EXISTING AND PROPOSED FACILITIES.

Demolition
1. CONTRACTOR SHALL REMOVE AND DISPOSE OF EXISTING MANMADE SURFACE FEATURES WITHIN THE

LIMIT OF WORK INCLUDING BUILDINGS, STRUCTURES, PAVEMENTS, SLABS, CURBING, FENCES, UTILITY
POLES, SIGNS, ETC. UNLESS INDICATED OTHERWISE ON THE DRAWINGS. REMOVE AND DISPOSE OF
EXISTING UTILITIES, FOUNDATIONS AND UNSUITABLE MATERIAL BENEATH AND FOR A DISTANCE OF 10
FEET BEYOND THE PROPOSED BUILDING FOOTPRINT INCLUDING EXTERIOR COLUMNS.

2. EXISTING UTILITIES SHALL BE TERMINATED, UNLESS OTHERWISE NOTED, IN CONFORMANCE WITH
LOCAL, STATE AND INDIVIDUAL UTILITY COMPANY STANDARD SPECIFICATIONS AND DETAILS. THE
CONTRACTOR SHALL COORDINATE UTILITY SERVICE DISCONNECTS WITH THE UTILITY REPRESENTATIVES.

3. CONTRACTOR SHALL DISPOSE OF DEMOLITION DEBRIS IN ACCORDANCE WITH APPLICABLE FEDERAL,
STATE AND LOCAL REGULATIONS, ORDINANCES AND STATUTES.

4 THE DEMOLITION LIMITS DEPICTED IN THE PLANS IS INTENDED TO AID THE CONTRACTOR DURING THE
BIDDING AND CONSTRUCTION PROCESS AND IS NOT INTENDED TO DEPICT EACH AND EVERY ELEMENT
OF DEMOLITION. THE CONTRACTOR IS RESPONSIBLE FOR IDENTIFYING THE DETAILED SCOPE OF
DEMOLITION BEFORE SUBMITTING ITS BID/PROPOSAL TO PERFORM THE WORK AND SHALL MAKE NO
CLAIMS AND SEEK NO ADDITIONAL COMPENSATION FOR CHANGED CONDITIONS OR UNFORESEEN OR
LATENT SITE CONDITIONS RELATED TO ANY CONDITIONS DISCOVERED DURING EXECUTION OF THE
WORK.

5. UNLESS OTHERWISE SPECIFICALLY PROVIDED ON THE PLANS OR IN THE SPECIFICATIONS, THE ENGINEER
HAS NOT PREPARED DESIGNS FOR AND SHALL HAVE NO RESPONSIBILITY FOR THE PRESENCE,
DISCOVERY, REMOVAL, ABATEMENT OR DISPOSAL OF HAZARDOUS MATERIALS, TOXIC WASTES OR
POLLUTANTS AT THE PROJECT SITE. THE ENGINEER SHALL NOT BE RESPONSIBLE FOR ANY CLAIMS OF
LOSS, DAMAGE, EXPENSE, DELAY, INJURY OR DEATH ARISING FROM THE PRESENCE OF HAZARDOUS
MATERIAL AND CONTRACTOR SHALL INDEMNIFY AND HOLD HARMLESS THE ENGINEER FROM ANY
CLAIMS MADE IN CONNECTION THEREWITH. MOREOVER, THE ENGINEER SHALL HAVE NO
ADMINISTRATIVE OBLIGATIONS OF ANY TYPE WITH REGARD TO ANY CONTRACTOR AMENDMENT
INVOLVING THE ISSUES OF PRESENCE, DISCOVERY, REMOVAL, ABATEMENT OR DISPOSAL OF ASBESTOS
OR OTHER HAZARDOUS MATERIALS.

Erosion Control
1. PRIOR TO STARTING ANY OTHER WORK ON THE SITE, THE CONTRACTOR SHALL NOTIFY APPROPRIATE

AGENCIES AND SHALL INSTALL EROSION CONTROL MEASURES AS SHOWN ON THE PLANS AND AS
IDENTIFIED IN FEDERAL, STATE, AND LOCAL APPROVAL DOCUMENTS PERTAINING TO THIS PROJECT.

2. CONTRACTOR SHALL INSPECT AND MAINTAIN EROSION CONTROL MEASURES ON A WEEKLY BASIS
(MINIMUM) OR AS REQUIRED PER THE STORMWATER POLLUTION PREVENTION PLAN (SWPPP). THE
CONTRACTOR SHALL ADDRESS DEFICIENCIES AND MAINTENANCE ITEMS WITHIN TWENTY-FOUR HOURS
OF INSPECTION. CONTRACTOR SHALL PROPERLY DISPOSE OF SEDIMENT SUCH THAT IT DOES NOT
ENCUMBER OTHER DRAINAGE STRUCTURES AND PROTECTED AREAS.

3. CONTRACTOR SHALL BE FULLY RESPONSIBLE TO CONTROL CONSTRUCTION SUCH THAT SEDIMENTATION
SHALL NOT AFFECT REGULATORY PROTECTED AREAS, WHETHER SUCH SEDIMENTATION IS CAUSED BY
WATER, WIND, OR DIRECT DEPOSIT.

4. CONTRACTOR SHALL PERFORM CONSTRUCTION SEQUENCING SUCH THAT EARTH MATERIALS ARE
EXPOSED  FOR A MINIMUM OF TIME BEFORE THEY ARE COVERED, SEEDED, OR OTHERWISE STABILIZED
TO PREVENT EROSION.

5. UPON COMPLETION OF CONSTRUCTION AND ESTABLISHMENT OF PERMANENT GROUND COVER,
CONTRACTOR SHALL REMOVE AND DISPOSE OF EROSION CONTROL MEASURES AND CLEAN SEDIMENT
AND DEBRIS FROM ENTIRE DRAINAGE AND SEWER SYSTEMS.

Existing Conditions Information
1. BASE PLAN:  THE PROPERTY LINES SHOWN WERE DETERMINED BY AN ACTUAL FIELD SURVEY

CONDUCTED  BY VHB, INC. IN OCTOBER 2017 AND FROM DEEDS AND PLANS OF RECORD. THE
TOPOGRAPHY AND PHYSICAL FEATURES ARE  BASED ON AN ACTUAL FIELD SURVEY PERFORMED ON THE
GROUND BY VHB, INC. IN OCTOBER 2017 AND UPDATED IN DECEMBER OF 2018.

2. TOPOGRAPHY:  HORIONTAL DATUM ARE BASED ON MASS GRID SYSTEM, NAD 1983. ELEVATIONS
SHOWN ON THE PLANS HEREON REFER TO NGVD OF 1929.

Document Use
1. THESE PLANS AND CORRESPONDING CADD DOCUMENTS ARE INSTRUMENTS OF PROFESSIONAL

SERVICE, AND SHALL NOT BE USED, IN WHOLE OR IN PART, FOR ANY PURPOSE OTHER THAN FOR WHICH
IT WAS CREATED WITHOUT THE EXPRESSED, WRITTEN CONSENT OF VHB. ANY UNAUTHORIZED USE,
REUSE, MODIFICATION OR ALTERATION, INCLUDING AUTOMATED CONVERSION OF THIS DOCUMENT
SHALL BE AT THE USER'S SOLE RISK WITHOUT LIABILITY OR LEGAL EXPOSURE TO VHB.

2. CONTRACTOR SHALL NOT RELY SOLELY ON ELECTRONIC VERSIONS OF PLANS, SPECIFICATIONS, AND
DATA FILES THAT ARE OBTAINED FROM THE DESIGNERS, BUT SHALL VERIFY LOCATION OF PROJECT
FEATURES IN ACCORDANCE WITH THE PAPER COPIES OF THE PLANS AND SPECIFICATIONS THAT ARE
SUPPLIED AS PART OF THE CONTRACT DOCUMENTS.

3. SYMBOLS AND LEGENDS OF PROJECT FEATURES ARE GRAPHIC REPRESENTATIONS AND ARE NOT
NECESSARILY SCALED TO THEIR ACTUAL DIMENSIONS OR LOCATIONS ON THE DRAWINGS. THE
CONTRACTOR SHALL REFER TO THE DETAIL SHEET DIMENSIONS, MANUFACTURERS' LITERATURE, SHOP
DRAWINGS AND FIELD MEASUREMENTS OF SUPPLIED PRODUCTS FOR LAYOUT OF THE PROJECT
FEATURES.
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Overall Site Plan
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Mixed Use Area Loading Requirements:

OFFICE/LAB/R&D: 0 - 10,000 SF

TOTAL LOADING REQUIRED = 15

10,001 - 100,000 SF
EACH ADDL. 150,000 SF

RETAIL: 0 - 5,000 SF
5,001 - 20,000 SF
20,001 - 35,000 SF
35,001 - 50,000 SF
EACH ADDL. 50,000 SF

RESTAURANT: 0 - 4,000 SF
4,001 - 6,000 SF
6,001 - 16,000 SF
16,001 - 40,000 SF
EACH ADDL. 40,000 SF

(0)
(1)
(1)
(0)
(1)
(2)
(3)
(1)
(0)
(1)
(2)
(3)
(1)

= 9

= 1

= 1

TOTAL LOADING PROVIDED = 13

RESIDENTIAL: 0 - 30 BEDS (0)
(1)
(1)

= 4
31 - 100 BEDS
EACH ADDL. 100 BEDS

Parking Summary Chart

Description

Size Residential Office/LAB
/R&D Retail Restaurant Total

Required Provided Required Required Required Required Required Provided

STANDARD SPACES 9 x 18 9 x 18 321 1,212 16 8 1,557 1,708

COMPACT SPACES (20% MAX. ALLOWED)* 8 x 16 8 x 18 65 247 3 2 317 158

STANDARD ACCESSIBLE SPACES ** 8 x 18 9 x 18 7 20 0 0 27 26

VAN ACCESSIBLE SPACES ** 8 x 18 9 x 18 1 3 1 1 6 7

TOTAL SPACES 329 *** 1,235 17 9 1,590 1,899

* REQUIRED NUMBER OF COMPACT SPACES IS NOT INCLUDED IN THE TOTAL REQUIRED SPACES
SUMMATIONS

** ADA/STATE/LOCAL REQUIREMENTS
*** A WAIVER HAS BEEN REQUESTED AND GRANTED FOR THE ALTA XMBLY SPSR APPLICATION FOR

THE RESIDENTIAL PARKING SINCE THE PUD TOTAL WILL NOT MEET THE REQUIRED PARKING FOR
RESIDENTIAL USE.  HOWEVER, THE XMBLY PROJECT IS PROPOSING A TOTAL PARKING SPACES
COUNT THAT IS MORE THAN THE REQUIRED TOTAL PARKING SPACES.

Parking Requirements (Per Use):
RESIDENTIAL 329 UNIT x 1 SPACES 1 UNIT = 329 SPACES

OFFICE/LAB/R&D 1,234,804 SF x 1 SPACES / 1,000 = 1,235 SPACES

RETAIL 17,444 SF x 1 SPACES / 1,000 = 17 SPACES

RESTAURANT 4,489 SF x 1 SPACES / 500 = 9 SPACES

TOTAL PARKING REQUIRED = 1,590 SPACES

Zoning Summary Chart
Zoning District(S): Assembly Square Mixed-Use

District (ASMD)

Overlay District(S):
Planned Unit Development
Overlay District A (PUD-A),
Medical Marijuana Overlay
District

Zoning Regulation Requirements Required Provided
MINIMUM LOT AREA 20,000 SF 9.4 Acres

FRONT YARD SETBACK 0 Feet 0.8 Feet (Block 24)

SIDE YARD SETBACK 0 Feet 4.3 Feet (Alta XMBLY)

REAR YARD SETBACK 0 Feet 2.2 Feet (Alta XMBLY)

MAXIMUM FLOOR AREA RATIO 10.0 3.8

MAXIMUM BUILDING HEIGHT
     WITHIN 1,000' OF MBTA ENTRANCE

250 Feet 85 Feet

MAXIMUM BUILDING HEIGHT
     BEYOND 1,000' OF MBTA ENTRANCE

125 Feet 240 Feet

MINIMUM OPEN SPACE 25.0 % 37.1%

USEABLE OPEN SPACE 12.5 % 31.3%

Bicycle Parking Requirements:
RESIDENTIAL UNITS:
FIRST SEVEN (7) DWELLING UNITS 7 UNITS x 1 SPACE / 7 UNITS = 1 SPACES

RESIDENTIAL UNITS:
REMAINING DWELLING UNITS 322 UNITS x 1 SPACE / 3 UNITS = 108 SPACES

NON-RESIDENTIAL USES:
FIRST REQUIRED NON-RESIDENTIAL 200
VEHICULAR PARKING SPACES

200 SPACES x 1 SPACE / 10 SPACES = 20 SPACES

NON-RESIDENTIAL USES:
REMAINING REQUIRED NON-RESIDENTIAL
VEHICULAR PARKING SPACES

1,085 SPACES x 1 SPACE / 20 SPACES = 55 SPACES

TOTAL BICYCLE PARKING REQUIRED = 184 SPACES

TOTAL BICYCLE PARKING PROVIDED = 264 SPACES
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POSSIBLE LOCATION OF
BIOFILTRATION ISLAND

8' WIDE
CROSSWALK (TYP)

RO
AD

 L

8' WIDE
CROSSWALK (TYP)
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R3-2 24" 24"

30"30"W11-2

18"12"R7-8

12"R7-8P 6"

30"30"R1-1

12"36"R6-1

R5-1 30" 30"

VAN
ACCESSIBLE

ONE WAY

12"24"W16-7P

Sign Summary
M.U.T.C.D.
Number

Specification
Desc.

Width Height

Parking Summary Chart

Description

Size Office/LAB
/R&D Retail Total

Required Provided Required Required Required Provided

STANDARD SPACES 9 x 18 9 x 18 384 5 389 1,156

COMPACT SPACES (20% MAX. ALLOWED)* 8 x 16 8 x 18 78 1 79 105

STANDARD ACCESSIBLE SPACES ** 8 x 18 9 x 18 6 0 6 16

VAN ACCESSIBLE SPACES ** 8 x 18 9 x 18 2 1 3 6

TOTAL SPACES 392 6 398 1,283

* REQUIRED NUMBER OF COMPACT SPACES IS NOT INCLUDED IN THE TOTAL
REQUIRED SPACES SUMMATIONS

** ADA/STATE/LOCAL REQUIREMENTS

Parking Requirements (Per Use):
OFFICE/LAB/R&D 391,200 SF x 1 SPACES / 1,000 = 392 SPACES

RETAIL 5,300 SF x 1 SPACES / 1,000 = 6 SPACES

TOTAL PARKING REQUIRED = 398 SPACES

Zoning Summary Chart
Zoning District(S): Assembly Square Mixed-Use

District (ASMD)

Overlay District(S):
Planned Unit Development
Overlay District A (PUD-A),
Medical Marijuana Overlay
District

Zoning Regulation Requirements Required Provided
MINIMUM LOT AREA 20,000 SF 118,433 SF

FRONT YARD SETBACK 0 Feet 1.4 Feet (Block 21B)

SIDE YARD SETBACK 0 Feet 15 Feet

REAR YARD SETBACK 0 Feet 8.8 Feet (Block 21A)

MAXIMUM FLOOR AREA RATIO 10.0 3.8

MAXIMUM BUILDING HEIGHT
     BEYOND 1,000' OF MBTA ENTRANCE 125 Feet 240 Feet (Block 21A) &

100 Feet (Block 21B)

MINIMUM OPEN SPACE 25.0 % 37.1%

USEABLE OPEN SPACE 12.5 % 31.3%

Bicycle Parking Requirements:
NON-RESIDENTIAL USES:
FIRST REQUIRED NON-RESIDENTIAL 200
VEHICULAR PARKING SPACES

200 SPACES x 1 SPACE / 10 SPACES = 20 SPACES

NON-RESIDENTIAL USES:
REMAINING REQUIRED NON-RESIDENTIAL
VEHICULAR PARKING SPACES

1,083 SPACES x 1 SPACE / 20 SPACES = 55 SPACES

TOTAL BICYCLE PARKING REQUIRED = 75 SPACES

TOTAL BICYCLE PARKING PROVIDED = 112 SPACES

30"30"R1-2
YIELD

R3-5R 24" 30"

18"12"SP-1

Mixed Use Area Loading Requirements:
OFFICE/LAB/R&D: 0 - 10,000 SF

TOTAL LOADING REQUIRED = 3

10,001 - 100,000 SF
EACH ADDL. 150,000 SF

RETAIL: 0 - 5,000 SF
5,001 - 20,000 SF
20,001 - 35,000 SF
35,001 - 50,000 SF
EACH ADDL. 50,000 SF

RESTAURANT: 0 - 4,000 SF
4,001 - 6,000 SF
6,001 - 16,000 SF
16,001 - 40,000 SF
EACH ADDL. 40,000 SF

(0)
(1)
(1)
(0)
(1)
(2)
(3)
(1)
(0)
(1)
(2)
(3)
(1)

= 3

= 0

= 0

TOTAL LOADING PROVIDED = 3

R3-1 24" 24"
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(5
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W
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LIC
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OA
DW

AY
)

(80' WIDE PUBLIC ROADWAY)

FO
LE

Y 
ST

RE
ET

MIDDLESEX AVENUE

12" G

DSTUB-2
INV=8.76 OUT

DSTUB-3
INV=8.49 OUT

INV=7.60

BLOCK 21A

FFE = VARIES (9.3-13.0)

BLOCK 21B

FFE = VARIES (8.5-12.1)

13

1211

9 11

11

11

12

11

12

11

9

9

9

9

9

11

10

10

10

10

10

SILT SACK SEDIMENT
TRAP (TYP)

10

SILT SACK SEDIMENT
TRAP (TYP)

9

12

9

10

4" PERF PVC

8"PVC

CUT AND PLUG EXIST
DRAIN AT EXIST DMH,
REM EXIST DRAIN AND
EXIST CB

DMH-13
RIM=10.00
INV=3.40
INV=6.20
INV=6.20
INV=6.55
INV=6.55
INV=3.30

DMH-12
CB-20
CB-21

BLDG21A
BLDG21B

OUT

5' DIA.

WQU-1
RIM=8.45
INV=2.60
INV=4.20
INV=4.30
INV=2.50

DMH-13
CB-22
CB-23

OUT

CB-16
RIM=11.60
INV=8.10 OUT

DMH-10
RIM=11.80
INV=7.80
INV=7.95
INV=8.00
INV=7.95
INV=7.70

DMH-8
CB-17

BLDG21A
CB-16

OUT

CB-17
RIM=11.60
INV=8.10 OUT

CB-20
RIM=9.90
INV=6.25 OUT

CB-21
RIM=9.90
INV=6.25 OUT

CB-22
RIM=8.35
INV=4.35 OUT

CB-23
RIM=8.35
INV=4.35 OUT

AD-4
RIM=12.50
INV=8.75 OUT

CB-24
RIM=8.10
INV=4.10 OUT

DMH-22
RIM=9.60
INV=6.00
INV=6.00
INV=5.90

CB-19
CB-18

OUT

CB-19
RIM=9.25
INV=6.25 OUT

SHALLOW

CB-18
RIM=9.25
INV=6.20 OUT

SHALLOW

DMH-8
RIM=11.80
INV=8.30
INV=8.40
INV=8.40
INV=8.20

BLDG21A
CB-7
CB-8
OUT

CB-7
RIM=11.50
INV=8.50 OUT

CB-8
RIM=11.50
INV=8.50 OUT

BLDG21B
INV=6.80 OUT

BLDG21A
INV=6.85 OUT

BLDG21B
INV=4.75 OUT

DMH

DMH-21
RIM=8.70
INV=4.70
INV=1.90
INV=1.80

BLDG21B
WQU-1

OUT

EXIST CB TO REMAIN

CONNECT TO EXIST DRAIN LINE
CONTRACTOR TO CONFIRM
INVERTS PRIOR TO ORDERING
MATERIAL

24
"H

D
PE

18"RCP

18"RCP

BIORETENTION
AREA 1

AREA DRAIN (TYP)

CONNECT TO EXIST 12"
DRAIN STUB; INV= 8.49

CONNECT 8" PVC DRAIN
TO EXIST MANHOLE;
INV=8.12

CO

CONNECT TO EXIST DMH
(INV=1.56±) CONTRACTOR TO
CONFIRM INVERT PRIOR TO
CONSTRUCTION

REPLACE EXISTING 30"
RCP DRAIN LINE

DMH-12
RIM=11.80
INV=4.70
INV=4.60
INV=4.50

DMH-20
DMH-11

OUT

EXIST DRAIN LINE TO REMAIN

REM EXIST CB AND
DRAIN LINE

REMOVE EXIST
DRAIN LINE

PLUG EXIST DRAIN
AND REM EXIST
DRAIN LINE AND CB

BLDG21A
INV=8.60 OUT

BLDG21A
INV=8.50 OUT

RETAIN-IT DETENTION SYSTEM (RI-1)
9 ROWS OF 10 CHAMBERS
(90 CHAMBERS TOTAL)
BOTTOM OF 6-INCH STONE BASE = 4.90
BOTTOM OF CHAMBERS = 5.40
TOP OF SYSTEM =10.07

RI-1
INV=7.50 DMH-10

15"HDPE
RI-1
INV=5.40 OUT

RI-1
INV=8.20

DMH

15"HDPE
STUB FOR FUTURE
CONNECTIONS
(INV=8.30)

DMH-11
RIM=11.00
INV=5.30
INV=5.20
INV=5.40
INV=5.20

RI-1
EX-DMH

EX-CB
OUT

12"HDPE

18"HDPE

CB-25
RIM=9.15
INV=5.60 OUT

DMH-20
RIM=10.95
INV=5.30
INV=5.30
INV=5.20

CB-25
DMH-22

OUT

REMOVE AND
REPLACE EXIST CB
WITH DMH

CB-26
RIM=8.67
INV=5.50 OUT

SHALLOW

DMH-15
RIM=8.13
INV=3.90
INV=3.80

CB-24
OUT

CONNECT TO EXIST
DMH (INV=5.20)

30"RCP

REMOVE EXIST CB
AND DRAIN LINE

EXIST DRAIN LINE TO REMAIN

EXIST CB TO REMAIN.
ADJUST TO GRADE

POTENTIAL LOCATION OF
FUTURE BIOFILTRATION ISLAND
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NOTE:

1. ALL PROP DRAIN LINES SHALL BE REINFORCED CONCRETE PIPES (RCP) IN
MATERIAL AND 12" IN DIAMETER, UNLESS OTHERWISE NOTED.
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(5
0' 

W
ID

E P
UB

LIC
 R

OA
DW

AY
)

(80' WIDE PUBLIC ROADWAY)

FO
LE

Y 
ST

RE
ET

MIDDLESEX AVENUE

REVOLUTION DRIVE

UG
E

12
" G

12" W

12" W

6" W

12" G

12" G

UGE

UGT

UGT

UGT

UG
T

UG
T

UGE
12" G

UGT

6"
 W

12" W

12
" W

UGEUGE

UG
T

12
"G

8"
 D

O
M

8"
 F

IR
E

UGE

UG
E

SMH-1
RIM=11.06
INV=7.38
INV=7.22

SSTUB-1
OUT

SMH-2
RIM=12.37
INV=6.07
INV=7.10
INV=6.00

SMH-1
SSTUB-2

OUT

SMH-4
RIM=NTG
INV=3.40
INV=8.83
INV=3.30

SMH-5
SSTUB-3

OUT

SMH-6
RIM=10.30
INV=6.40
INV=6.32

SSTUB-5
OUT

SMH-3
RIM=11.97
INV=2.26
INV=4.48
INV=2.21

SMH-4
SMH-2

OUT DSTUB-2
INV=8.76 OUT

DSTUB-3
INV=8.49 OUT

S S S

S S

S

INV=7.60

INV=7.37
INV=9.18

SMH-5
RIM=12.04
INV=4.85
INV=4.85

SSTUB-7
OUT

G

BLOCK 21A

BLOCK 21B
SMH-13
RIM=11.75
INV=6.00
INV=3.60
INV=3.50

SMH-9
SMH-12

OUT

CONNECT TO
EXIST GAS

CUT AND CAP EXIST
GAS LINE 10' OUTSIDE
BUILDING LIMITS

CONNECT TO EXIST 20" DIP WATER
LINE WITH TAPPING SLEEVE AND
VALVE ASSEMBLY; VALVE BOX AND
COVER SET TO TOP OF ROWADWAY
SUBGRADE ELEVATION

CONNECT TO
EXIST EMH

CONNECT TO EXIST 20" WATER LINE.
GATE VALVE BOX AND COVER SET TO TOP
OF ROADWAY SUBGRADE ELEVATION.

4" PERF PVC

8"PVC

CONNECT TO EXIST 20"
DIP WATER LINE WITH
TRIPLE GATE ASSEMBLY

CONNECT TO EXIST TMH
AND ADJUST TMH TO GRADE

CUT AND PLUG EXIST
DRAIN AT EXIST DMH,
REM EXIST DRAIN AND
EXIST CB

DMH-13
RIM=10.00
INV=3.40
INV=6.20
INV=6.20
INV=6.55
INV=6.55
INV=3.30

DMH-12
CB-20
CB-21

BLDG21A
BLDG21B

OUT

5' DIA.

WQU-1
RIM=8.45
INV=2.60
INV=4.20
INV=4.30
INV=2.50

DMH-13
CB-22
CB-23

OUT

CB-16
RIM=11.60
INV=8.10 OUT

DMH-10
RIM=11.80
INV=7.80
INV=7.95
INV=8.00
INV=7.95
INV=7.70

DMH-8
CB-17

BLDG21A
CB-16

OUT

CB-17
RIM=11.60
INV=8.10 OUT

MAINTAIN EXIST
HYDRANT

CB-20
RIM=9.90
INV=6.25 OUT

CB-21
RIM=9.90
INV=6.25 OUT

CB-22
RIM=8.35
INV=4.35 OUT

CB-23
RIM=8.35
INV=4.35 OUT

SMH-11
RIM=9.32
INV=5.65
INV=5.80
INV=5.55

BLDG21B
BLDG21A

OUT

SMH-12
RIM=10.70
INV=4.40
INV=6.70
INV=4.30

SMH-11
BLDG21A

OUT

DROP

SMH-9
RIM=10.62
INV=7.10
INV=7.10
INV=7.00

BLDG21B
STUB-1

OUT

SMH-14
RIM=6.12
INV=2.60
INV=2.50

SMH-13
OUT

AD-4
RIM=12.50
INV=8.75 OUT

8" DOM CONNECTION

8" FIRE CONNECTION

8" SEWER SERVICE
CONNECTION (INV=5.8)

8" SEWER SERVICE
CONNECTION (INV=6.35)

8" SEWER SERVICE
CONNECTION (INV=6.85)

STUB AND MARKER FOR
FUTURE CONNECTION
(INV=7.25)

8" SEWER SERVICE
CONNECTION (INV=7.25)

CB-24
RIM=8.10
INV=4.10 OUT

DMH-22
RIM=9.60
INV=6.00
INV=6.00
INV=5.90

CB-19
CB-18

OUT

CB-19
RIM=9.25
INV=6.25 OUT

SHALLOW

CB-18
RIM=9.25
INV=6.20 OUT

SHALLOW

DMH-8
RIM=11.80
INV=8.30
INV=8.40
INV=8.40
INV=8.20

BLDG21A
CB-7
CB-8
OUT

CB-7
RIM=11.50
INV=8.50 OUT

CB-8
RIM=11.50
INV=8.50 OUT

BLDG21B
INV=6.80 OUT

BLDG21A
INV=6.85 OUT

BLDG21B
INV=4.75 OUT

DMH

DMH-21
RIM=8.70
INV=4.70
INV=1.90
INV=1.80

BLDG21B
WQU-1

OUT

EXIST CB TO REMAIN

CONNECT TO EXIST DRAIN LINE
CONTRACTOR TO CONFIRM
INVERTS PRIOR TO ORDERING
MATERIAL

LIGHT POLE TYPE J (TYP)

12
"G

24
"H

D
PE

18"RCP

18"RCP

BIORETENTION
AREA 1

AREA DRAIN (TYP)

CONNECT TO EXIST
6-4" TELCOM
CONDUIT DUCT BANK

CONNECT TO EXIST
12" WATER LINE;
INSTALL TEE AND
GATE VALVES

CONNECT TO EXIST
12" GAS MAIN

CONNECT TO EXIST SMH
(INV=2.30)

MAINTAIN EXIST
HYDRANT; ADJUST TO
PROPOSED GRADES

MAINTAIN EXIST HYDRANT;
ADJUST TO PROPOSED GRADES

CONNECT TO EXIST 12"
DRAIN STUB; INV= 8.49

CONNECT 8" PVC DRAIN
TO EXIST MANHOLE;
INV=8.12

CONNECT TO EXIST
6-5" ELECTIRC
CONDUIT DUCT BANK

MAINTAIN EXIST
HYDRANT; ADJUST TO
PROPOSED GRADES

8" FIRE

8"
 D

O
M

8"
 F

IR
E8"

 W

TM
H

EM
H

UGE

UG
E

CO

CONNECT TO EXIST DMH
(INV=1.56±) CONTRACTOR TO
CONFIRM INVERT PRIOR TO
CONSTRUCTION

REPLACE EXISTING 30"
RCP DRAIN LINE

DMH-12
RIM=11.80
INV=4.70
INV=4.60
INV=4.50

DMH-20
DMH-11

OUT

UGT

EXIST DRAIN LINE TO REMAIN

REM EXIST CB AND
DRAIN LINE

REMOVE EXIST
DRAIN LINE

PLUG EXIST DRAIN
AND REM EXIST
DRAIN LINE AND CB

STUB AND MARKER
FOR FUTURE
CONNECTION

STUB AND MARKER
FOR FUTURE
CONNECTION

UG
E

UGT UGE

BLDG21A
INV=8.60 OUT

BLDG21A
INV=8.50 OUT

RETAIN-IT DETENTION SYSTEM (RI-1)
9 ROWS OF 10 CHAMBERS
(90 CHAMBERS TOTAL)
BOTTOM OF 6-INCH STONE BASE = 4.90
BOTTOM OF CHAMBERS = 5.40
TOP OF SYSTEM =10.07

RI-1
INV=7.50 DMH-10

15"HDPE
RI-1
INV=5.40 OUT

RI-1
INV=8.20

DMH

15"HDPE
STUB FOR FUTURE
CONNECTIONS
(INV=8.30)

DMH-11
RIM=11.00
INV=5.30
INV=5.20
INV=5.40
INV=5.20

RI-1
EX-DMH

EX-CB
OUT

12"HDPE

18"HDPE

CB-25
RIM=9.15
INV=5.60 OUT

DMH-20
RIM=10.95
INV=5.30
INV=5.30
INV=5.20

CB-25
DMH-22

OUT

12
"G

12"G

W12"WW12"W

W12"W

W12"W
WV

UG
T

UG
E

UGEUGE

UG
T

8" DOM CONNECTION

8" FIRE CONNECTION

REMOVE AND
REPLACE EXIST CB
WITH DMH

W6"W

TSV

CB-26
RIM=8.67
INV=5.50 OUT

SHALLOW

DMH-15
RIM=8.13
INV=3.90
INV=3.80

CB-24
OUT

WV

WV

CONNECT TO EXIST
DMH (INV=5.20)

30"RCP

REMOVE EXIST CB
AND DRAIN LINE

MAINTAIN EXIST
CROSSWALK SIGNAL

EXIST DRAIN LINE TO REMAIN

EXIST CB TO REMAIN.
ADJUST TO GRADE

POTENTIAL LOCATION OF
FUTURE BIOFILTRATION ISLAND
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NOTES:

1. ALL PROP DRAIN LINES SHALL BE REINFORCED
CONCRETE PIPES (RCP) IN MATERIAL AND 12" IN
SIZE, UNLESS OTHERWISE NOTED.

2. ALL PROP SEWER LINES SHALL BE POLYVINYL
CHLORIDE (PVC) IN MATERIAL AND 8" IN SIZE,
UNLESS OTHERWISE NOTED.
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Accessible Curb Ramp (ACR) Type 'D-D'
N.T.S. Source: VHB LD_503

1/16

7.5% (MAX.)

7.5% (M
AX.)

SIDEWALK
10' (MIN.)SLOPE AS

REQ'D.

SLOPE

7.5% (MAX.)4' (MIN.)EDGE OF ACCESSIBLE

ROUTE

SLOPE AS

REQ'D.

SIDEWALK

CURB TRANSITIONCURB

4' (M
IN.)

RAMP

SLOPE

1.5% (MAX.)

1.0% (MIN.)

1
4" LIP MAX.

SEE NOTE 9

CURB

CURB TRANSITION

NOTES

1. THE MAXIMUM ALLOWABLE SIDEWALK AND CURB RAMP CROSS SLOPES SHALL BE 1.5 (1% MIN.).

2. THE MAXIMUM ALLOWABLE SLOPE OF ACCESSIBLE ROUTE EXCLUDING CURB RAMPS SHALL BE 5%.

3. THE MAXIMUM ALLOWABLE SLOPE OF ACCESSIBLE ROUTE AT CURB RAMPS SHALL BE 7.5%.

4. A MINIMUM OF 3 FEET CLEAR SHALL BE MAINTAINED AT ANY PERMANENT OBSTACLE IN
ACCESSIBLE ROUTE (I.E., HYDRANTS, UTILITY POLES, TREE WELLS, SIGNS, ETC.).

5. CURB TREATMENT VARIES, SEE PLANS FOR CURB TYPE.

6. RAMP, CURB AND ADJACENT PAVEMENTS SHALL BE GRADED TO PREVENT PONDING.

7. SEE TYPICAL SIDEWALK SECTION FOR RAMP CONSTRUCTION.

8. WHERE ACCESSIBLE ROUTES ARE LESS THAN 5' IN WIDTH (EXCLUDING CURBING) A 5' x 5'  PASSING
AREA SHALL BE PROVIDED AT INTERVALS NOT TO EXCEED 200 FEET.

9. ELIMINATE CURBING AT RAMP WHERE IT ABUTS ROADWAY, EXCEPT WHERE VERTICAL CURBING IS
INDICATED ON THE DRAWINGS TO BE INSTALLED AND SET FLUSH.

10. DETECTABLE WARNINGS SHALL CONTRAST VISUALLY WITH ADJOINING SURFACES.

11. DETECTABLE WARNINGS SHALL BE INSTALLED PERPENDICULAR TO THE ACCESSIBLE ROUTE.

2.
35

"
(T

YP
.)*

2.35" (TYP.)*
0.9" 0.

2"

AREA OF COLORED SURFACE

2'-0"

TRUNCATED
DOMES

(PROFILE)
 TRUNCATED DOMES 

(PLAN VIEW)

*DIMENSIONS ARE CENTER TO CENTER

Vertical Granite Curb (VGC)
N.T.S. Source: VHB LD_402

1/16

SLOPE VARIES

6"
5"

(MIN.)6"

6"
18

"

COMPACTED
SUBGRADE

COMPACTED
GRAVEL BASE

4000 PSI CEMENT
CONCRETE IF CURB
IS PLACED AFTER
BINDER IS IN PLACE

TACK COAT

BIT. CONC. PAVEMENT

6"
(T

YP
.)

TREATMENT VARIES

VERTICAL GRANITE CURB

Vertical Granite Curb (VGC) Set In Existing Pavement
N.T.S. Source: VHB LD_403

1/16

SLOPE VARIES

6"
5"

(MIN.) 12" ± COMPACTED SUBGRADE

COMPACTED GRAVEL
(11

2" MAX. STONE SIZE)

4000 PSI CEMENT
CONCRETE

6"
18

"

EXISTING
SURFACE

TACK COAT

BIT. CONCRETE PAVEMENT
TOP COURSE (11

2"MIN.)12" (MIN.)

6"
(T

YP
.)

VERTICAL GRANITE CURB

TREATMENT VARIES

Notes:

Driveway Apron with Sidewalk
N.T.S.

Accessible Curb Ramp (ACR) - Type 'B-D'
N.T.S. Source: VHB LD_501

1/16

NOTES

1. THE MAXIMUM ALLOWABLE SIDEWALK AND CURB RAMP CROSS SLOPES SHALL BE 1.5 (1% MIN.).

2. THE MAXIMUM ALLOWABLE SLOPE OF ACCESSIBLE ROUTE EXCLUDING CURB RAMPS SHALL BE 5%.

3. THE MAXIMUM ALLOWABLE SLOPE OF ACCESSIBLE ROUTE AT CURB RAMPS SHALL BE 7.5%.

4. A MINIMUM OF 3 FEET CLEAR SHALL BE MAINTAINED AT ANY PERMANENT OBSTACLE IN  ACCESSIBLE
ROUTE (I.E., HYDRANTS, UTILITY POLES, TREE WELLS, SIGNS, ETC.).

5. CURB TREATMENT VARIES, SEE PLANS FOR CURB TYPE.

6. RAMP, CURB AND ADJACENT PAVEMENTS SHALL BE GRADED TO PREVENT PONDING.

7. SEE TYPICAL SIDEWALK SECTION FOR RAMP CONSTRUCTION.

8. WHERE ACCESSIBLE ROUTES ARE LESS THAN 5' IN WIDTH (EXCLUDING CURBING) A 5' x 5'  PASSING
AREA SHALL BE PROVIDED AT INTERVALS NOT TO EXCEED 200 FEET.

9. ELIMINATE CURBING AT RAMP WHERE IT ABUTS ROADWAY, EXCEPT WHERE VERTICAL CURBING IS
INDICATED ON THE DRAWINGS TO BE INSTALLED AND SET FLUSH.

10. DETECTABLE WARNINGS SHALL CONTRAST VISUALLY WITH ADJOINING SURFACES.

11. DETECTABLE WARNINGS SHALL BE INSTALLED PERPENDICULAR TO THE ACCESSIBLE ROUTE.

12. CONTRACTOR TO SUBMIT R.F.I. FOR THIS TYPE OF ACCESSIBLE CURB RAMP FOR APEX ROADWAY
CROSSINGS.

AREA OF COLORED SURFACE

0.
2"

0.9"
2.35" (TYP.)*

2.
35

"
(T

YP
.)*

1
4" LIP MAX.

SEE NOTE 9.

TRUNCATED
DOMES

7.5% (M
AX.)

CURB

TRANSITION

(2' MIN.)

LANDSCAPE
AREA (TYP.)

2'-0"

SLOPE

1.5% (MAX.)

1.0% (MIN.)

EDGE OF

ACCESSIBLE ROUTE

4' (MIN.)SIDEWALKRAMP
CURB TRANSITIONCURB

(PROFILE)
 TRUNCATED DOMES 

(PLAN VIEW)

*DIMENSIONS ARE CENTER TO CENTER

REV

Crosswalk
N.T.S. Source: VHB LD_553

1/16

ST
O

P 
LI

N
E

(S
EE

 P
LA

N
S)

NOTES

1. TWENTY-FOUR INCH (24") LINES SHALL BE APPLIED IN ONE
APPLICATION, NO COMBINATION OF LINES (TWO - 12 INCH LINES)
WILL BE ACCEPTED.

2. LONGITUDINAL CROSSWALK LINES TO BE PARALLEL TO    CURBLINE.

3. ALL LONGITUDINAL CROSSWALK LINES TO BE THE SAME    LENGTH
AND PROPERLY ALIGNED.

4. CROSS WALK SIDESLOPE SHALL NOT EXCEED 1.5%.
AL

IG
N

8' (TYP.)

2'
(M

AX
.)

2'
(T

YP
.)

MAX. SLOPE 1.5%

24" (TYP.)

2'
(M

AX
.)

4' (MIN.)

12"

CURBLINE

CURBLINE

REV

Accessible Curb Ramp (ACR) Type 'M-D'
N.T.S. Source: VHB LD_512

1/16

NOTES

1. THE MAXIMUM ALLOWABLE SIDEWALK AND CURB RAMP CROSS SLOPES SHALL BE 1.5
(1% MIN.).

2. THE MAXIMUM ALLOWABLE SLOPE OF ACCESSIBLE ROUTE EXCLUDING CURB RAMPS
SHALL BE 5%.

3. THE MAXIMUM ALLOWABLE SLOPE OF ACCESSIBLE ROUTE AT CURB RAMPS SHALL BE
7.5%.

4. A MINIMUM OF 3 FEET CLEAR SHALL BE MAINTAINED AT ANY PERMANENT OBSTACLE
IN  ACCESSIBLE ROUTE (I.E., HYDRANTS, UTILITY POLES, TREE WELLS, SIGNS, ETC.).

5. CURB TREATMENT VARIES, SEE PLANS FOR CURB TYPE.

6. RAMP, CURB AND ADJACENT PAVEMENTS SHALL BE GRADED TO PREVENT PONDING.

7. SEE TYPICAL SIDEWALK SECTION FOR RAMP CONSTRUCTION.

8. WHERE ACCESSIBLE ROUTES ARE LESS THAN 5' IN WIDTH (EXCLUDING CURBING) A 5'
x 5'  PASSING AREA SHALL BE PROVIDED AT INTERVALS NOT TO EXCEED 200 FEET.

9. ELIMINATE CURBING (OTHER THAN VERTICAL CURBING, WHICH SHALL BE SET FLUSH)
WHERE IT ABUTS ROADWAYS.

10. DETECTABLE WARNINGS SHALL CONTRAST VISUALLY WITH ADJOINING SURFACES.

11. DETECTABLE WARNINGS SHALL BE INSTALLED PERPENDICULAR TO THE ACCESSIBLE
ROUTE.

LANDSCAPE

AREA

LANDSCAPE

AREA

2' CURB

   TRANSITION

2' CURB

   TRANSITION

4' (M
IN.)

7.5% (MAX)

RAMP

ACCESSIBLE

SIDEWALK

CURB

CURB

1
4" LIP MAX.

SEE NOTE 9.

AREA OF COLORED SURFACE

TRUNCATED DOMES

2.
35

"
(T

YP
.)*

2.35" (TYP.)*
0.9"

0.
2"

2'-0"

(PROFILE)
 TRUNCATED DOMES 

(PLAN VIEW)

*DIMENSIONS ARE CENTER TO CENTER

Accessible Curb Ramp (ACR) Type 'A-D'
N.T.S. Source: VHB LD_500

1/16

NOTES

1. THE MAXIMUM ALLOWABLE SIDEWALK AND CURB RAMP CROSS SLOPES SHALL BE 1.5 (1% MIN.).

2. THE MAXIMUM ALLOWABLE SLOPE OF ACCESSIBLE ROUTE EXCLUDING CURB RAMPS SHALL BE 5%.

3. THE MAXIMUM ALLOWABLE SLOPE OF ACCESSIBLE ROUTE AT CURB RAMPS SHALL BE 7.5%.

4. A MINIMUM OF 3 FEET CLEAR SHALL BE MAINTAINED AT ANY PERMANENT OBSTACLE IN  ACCESSIBLE ROUTE
(I.E., HYDRANTS, UTILITY POLES, TREE WELLS, SIGNS, ETC.).

5. CURB TREATMENT VARIES, SEE PLANS FOR CURB TYPE.

6. RAMP, CURB, AND ADJACENT PAVEMENTS SHALL BE GRADED TO PREVENT PONDING.

7. SEE TYPICAL SIDEWALK SECTION FOR RAMP CONSTRUCTION.

8. WHERE ACCESSIBLE ROUTES ARE LESS THAN 5' IN WIDTH (EXCLUDING CURBING) A 5' x 5'  PASSING AREA
SHALL BE PROVIDED AT INTERVALS NOT TO EXCEED 200 FEET.

9. ELIMINATE CURBING AT RAMP (OTHER THAN VERTICAL CURBING, WHICH SHALL BE SET  FLUSH) WHERE IT
ABUTS ROADWAY.

10. DETECTABLE WARNINGS SHALL CONTRAST VISUALLY WITH ADJOINING SURFACES.

11. DETECTABLE WARNINGS SHALL BE INSTALLED PERPENDICULAR TO ACCESSIBLE ROUTE.

2.35" TYP.

*2
.3

5"
TY

P.

0.9"

0.
2"

TRUNCATED DOMES

AREA OF COLORED SURFACE

14" LIP MAX.
SEE NOTE 9.

RAMP

7.5% (MAX.)

RAMP

7.5% (M
AX.)

4' (M
IN.)

SLOPE

1.5%(MAX.)

1.0% (MIN.)

4' (MIN.)

SIDEWALK

SIDEWALK

EDGE OF

ACCESSIBLE ROUTE

2'-0"

CURB TRANSITION

CURB

CURB TRANSITIONCURB

(PROFILE)
 TRUNCATED DOMES 

(PLAN VIEW)

*DIMENSIONS ARE CENTER TO CENTER

Sloped Granite Edging (SGE)
N.T.S. Source: VHB LD_401

1/16

SLOPE VARIES

COMPACTED SUBGRADE

COMPACTED GRAVEL
(11

2" MAX. STONE SIZE)

4000 PSI CEMENT
CONCRETE IF CURB IS
PLACED AFTER BINDER
IS IN PLACE

TACK COAT

BIT. CONC. PAVEMENT

SLOPED GRANITE EDGING

SURFACE
TREATMENT VARIES

4"
 R

EV
EA

L
(T

YP
.)

12" (MIN.)

4"
(M

IN
.)

6"

6" (MIN.)

45
°

Vertical Granite Curb (VGC) Transition
N.T.S. Source: VHB LD_415

1/16

18
" ±

4'4"

4"

6"

6'

PAVEMENT
SURFACE

SLOPED
GRANITE CURB
(4" REVEAL)

FLUSH JOINT

QUARRY CUT
TRANSITION

VERTICAL GRANITE CURB
TRANSITION PIECE

VERTICAL CURB
(6" REVEAL)

SCHEMATIC

PLAN

ELEVATION

FLUSH JOINT

Cycle Track Crossing
N.T.S. Source: VHB

3/21

NOTES

1. TWELVE INCH (12") LINES SHALL BE APPLIED IN ONE APPLICATION, NO
COMBINATION OF LINES (TWO - 6 INCH LINES) WILL BE ACCEPTED.

2. ALL CROSSWALK LINES TO BE THE SAME LENGTH AND PROPERLY
ALIGNED.

3. CYCLE TRACK CROSSING SIDESLOPE SHALL NOT EXCEED 1.5%.
4. GREEN PAINTED CENTER TO MEET CITY OF SOMERVILLE

SPECIFICATIONS.

5' (TYP.)

MAX. SLOPE 1.5%

CURBLINE

CURBLINE
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Concrete Sidewalk
N.T.S. Source: VHB LD_420

1/16

1.0% (MIN.)
1.5% (MAX.)

NOTES

1. PROVIDE EXPANSION JOINTS

2. AT MIN. 30 FT. O.C. WITH PRE-
FORMED JOINT FILLER.

3. PROVIDE TOOLED CONTROL
JOINTS AT 6' O.C.

4. PROVIDE BROOM FINISH IN
DIRECTION PERPENDICULAR TO
CURB.

CONCRETE
SIDEWALK
1
2" PREFORMED

EXPANSION JOINT

BLDG. FACE,
FIXED OBJECT,
OR CONC. SIDEWALK SECTION

EXPANSION
JOINT
SEALANT

1 2"

8" COMPACTED GRAVEL
(11

2" MAX STONE SIZE)

COMPACTED
SUBGRADE

VARIES

6" REVEAL

CURB

FINISH
PAVEMENT

4" CEMENT CONCRETE
(6" THICK IN VEHICULAR AREAS)

NOTE:
CONCRETE FOR SIDEWALKS TO BE
4000 PSI AND FOR DRIVEWAYS
5000 PSI. BOTH MIXES TO BE TYPE II,
6% (1.5±) AIR ENTRAINED.

FINISH
GRADE

SECTION

EXPANSION JOINT DETAIL

Sign Post - Type 'A'
N.T.S. Source: VHB LD_701

1/16

* THIS DIMENSION SHALL BE A MAXIMUM OF 8' FOR ACCESSIBLE
SIGNAGE.

* THIS DIMENSION SHALL BE A MINIMUM OF 5' FOR ACCESSIBLE
SIGNAGE.

*

24
" 16" OR 12" DIA.

CONCRETE SUPPORT

LANDSCAPED AREA

2 12" DIA. STEEL POST
(PAINT COLOR SELECTED
BY ARCHITECT)

TYPICAL SIGN

CAP STEEL PIPE POST

*
7'

 (M
IN

.)* *

Bollard 
N.T.S. Source: VHB LD_700

9/17

COMPACTED SUBGRADE

COMPACTED GRAVEL

24" DIA. CONCRETE ENCASEMENT

FINISHED GRADE
SURFACE TREATMENT VARIES

6" DIA. SCHEDULE 40 STEEL PIPE
FILLED WITH CONCRETE. COLOR
SELECTED BY OWNER/ARCHITECT
PAINT PRIME AND FINISH COATS
TO BE COMPATIBLE WITH
EXTERIOR METAL SURFACES.

CONCRETE FILL

ROUNDED CONCRETE CAP

6"
3'

-6
"

3'
-6

"

3'
 M

IN
.

Section 

Expansion Joint Detail

Notes:

Concrete Sidewalk at Building Face
N.T.S.

Raised Roadway
N.T.S. Source: VHB

1/18 Bituminous Concrete Pavement Section
N.T.S. Source: VHB

9/16

PROPOSED FULL DEPTH PAVEMENT

SURFACE: 4" HOT MIX ASPHALT
(2" SURFACE COURSE TYPE B OVER
2" INTERMEDIATE COURSE TYPE B).

4" HOT MIX ASPHALT BASE
COURSE MATERIAL PLACED IN ONE COURSE.

SUB-BASE: 4" DENSE GRADED CRUSHED STONE
FOR SUB-BASE OVER

BASE: 8" GRAVEL BORROW, TYPE b.

BITUMEN FOR TACK COAT (RS-1) AT
0.05 GAL/SY OVER BASE AND BINDER COURSES

Decorative Bollard
N.T.S.

Notes:

Concrete Sidewalk in Landscape Area
N.T.S. Source: VHB LD_426

1/16

Section 

NOTES

1. PROVIDE EXPANSION JOINTS AT MIN. 30 FT. O.C. WITH
PRE- FORMED JOINT FILLER.

2. PROVIDE TOOLED CONTROL JOINTS AT 6' O.C.

3. PROVIDE BROOM FINISH IN DIRECTION PERPENDICULAR
TO SIDEWALK DIRECTION.

NOTE:
CONCRETE FOR SIDEWALKS TO BE 4000 PSI
AND FOR DRIVEWAYS 5000 PSI. BOTH MIXES
TO BE TYPE II,
6% (1.5±) AIR ENTRAINED.

COMPACTED
SUBGRADE

8" COMPACTED GRAVEL
(11

2" MAX STONE SIZE)

1 2"

LOAM & SEED SURFACE
OR TOP OF SOD MAT

VARIES

1 2"

4" CEMENT CONCRETE
(6" THICK IN VEHICULAR AREAS)
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Painted Pavement Markings - On Site
N.T.S. Source: VHB LD_554

1/16

LANE

NOTES

1. PAVEMENT MARKINGS TO BE INSTALLED FOR ON
SITE WORK IN LOCATIONS SHOWN.

4'
2'

4'

1'
(TYP.)

2'
(TYP.)

4" WHITE PAINT (TYP.)

17"10"17"

3'-8"

WHITE PAINT

3'
-0

"
3'

-0
"

6'
-0

"

4"

5'
-0

"

2'
-2

"
2'

-1
0"

2'-0" 3'-0"

4"

WHITE PAINT

8'
-0

"

7'-9"

16
"

4"

4" WHITE PAINT

16
"

(T
YP

.)

2'
-0

"
12

"

LENGTH AS REQUIRED
(SEE STRIPING PLAN)

WHITE PAINTED
STOP LINE

Stabilized Construction Exit
N.T.S. Source: VHB LD_682

1/16

3' 5:1

NOTES

1. EXIT WIDTH SHALL BE A TWENTY-FIVE (25) FOOT MINIMUM,  BUT NOT
LESS THAN THE FULL WIDTH AT POINTS WHERE  INGRESS OR EGRESS
OCCURS.

2. THE EXIT SHALL BE MAINTAINED IN A CONDITION WHICH SHALL
PREVENT TRACKING OR FLOWING OF SEDIMENT ONTO PUBLIC
RIGHTS-OF-WAY. THIS MAY REQUIRE PERIODIC TOP DRESSING WITH
ADDITIONAL STONE AS CONDITIONS DEMAND AND REPAIR OR
CLEANOUT OF ANY MEASURES USED TO TRAP SEDIMENT.  ALL
SEDIMENT SPILLED, DROPPED, WASHED OR TRACKED ONTO PUBLIC
RIGHTS-OF-WAY MUST BE REMOVED  IMMEDIATELY.  BERM SHALL BE
PERMITTED.  PERIODIC INSPECTION  AND MAINTENANCE SHALL BE
PROVIDED AS NEEDED.

3. STABILIZED CONSTRUCTION EXIT SHALL BE REMOVED PRIOR TO FINAL
FINISH MATERIALS BEING INSTALLED.

PLAN VIEW

CROSS-SECTION

1 12" CRUSHED STONE

FILTER
FABRIC

MOUNTABLE BERM

EXISTING
PAVEMENT

50' (MIN.)SITE

4" (MIN.)

25
'

(M
IN

.)

10
'

10
'

EXISTING
PAVEMENT

10' (MIN.)

50' (MIN.)SITE

Siltsock - Erosion Control Barrier
N.T.S. Source: VHB LD_658

1/16

WORK
AREA

FLOW

NOTES

1. SILTSOCK SHALL BE FILTREXX SILTSOXX, OR APPROVED EQUAL.

2. SILTSOCKS SHALL OVERLAP A MINIMUM OF 12 INCHES.

3. SILTSOCK SHALL BE INSPECTED PERIODICALLY AND AFTER ALL STORM
EVENTS, AND REPAIR OR REPLACEMENT SHALL BE PERFORMED PROMPTLY
AS NEEDED.

4. COMPOST MATERIAL SHALL BE DISPERSED ON SITE, AS DETERMINED BY THE
ENGINEER.

5. IF NON BIODEGRADABLE NETTING IS USED THE NETTING SHALL BE
COLLECTED AND DISPOSED OF OFFSITE.

12
" (

M
IN

.)

INSTALL SUPPLEMENTAL
COMPOST MATERIAL

TOP OF
GROUND

BIODEGRADABLE
MESH NETTING

COMPOST FILLED
SILTSOCK (12" TYP.)

2" X 2" WOOD STAKE,
PLACED 10' O.C.

3"
-4

"

PROTECTED AREA

Siltsack Sediment Trap
N.T.S. Source: VHB LD_674

1/16

FLOW FLOW

NOTES

1. INSTALL SILTSACK IN ALL CATCH BASINS WHERE INDICATED ON  THE PLAN
BEFORE COMMENCING WORK OR IN PAVED AREAS  AFTER BINDER COURSE IS
PLACED AND HAY BALES HAVE BEEN  REMOVED.

2. GRATE TO BE PLACED OVER SILTSACK.

3. SILTSACK SHALL BE INSPECTED PERIODICALLY AND AFTER ALL  STORM
EVENTS AND CLEANING OR REPLACEMENT SHALL BE  PERFORMED
PROMPTLY AS NEEDED.  MAINTAIN UNTIL UPSTREAM  AREAS HAVE BEEN
PERMANENTLY STABILIZED

SECTION VIEW

PLAN VIEW

EXPANSION RESTRAINT

SILTSACK

CATCH BASIN GRATE

1" REBAR FOR
BAG REMOVAL

CATCH BASIN GRATE

SILTSACK

Utility Trench
N.T.S. Source: VHB LD_300

1/16

1
1

NOTES

1. WHERE UTILITY TRENCHES ARE CONSTRUCTED THROUGH
DETENTION BASIN BERMS OR OTHER SUCH SPECIAL SECTIONS,
PLACE TRENCH BACKFILL WITH MATERIALS SIMILAR TO THE
SPECIAL SECTION REQUIREMENTS.

2. USE METALLIC TRACING/WARNING TAPE OVER ALL PIPES.

D
EP

TH
 V

AR
IE

S

COMPACTED BEDDING
HAND TAMPED HAUNCHING

WARNING TAPE

DEPTH AND SURFACE
TREATMENT VARIES

COMPACTED
SUBGRADE

12"
(MIN.)

6"
(M

IN
.)

PI
PE

D
IA

.
12

"

CO
M

PA
CT

ED
BE

D
D

IN
G

5'
-0

" M
AX

IM
UM

VA
RI

ES

SAWCUT
COMPACTED GRANULAR FILL

COMMON FILL/
ORDINARY BORROW

PAVED AREA
SEE APPLICABLE

PAVEMENT SECTION LANDSCAPED AREA

NOTES:

1. LANDSCAPE DRAINS SHALL BE NYLOPLAST 12" DRAIN BASIN, OR APPROVED EQUAL.

2. GRATES SHALL BE NYLOPLAST, 12" DOME GRATE MODEL 1299CGD, OR APPROVED EQUAL AS SHOWN ON
PLANS.

FLOW

24
" S

UM
P

(M
IN

)
4"

(M
IN

)

4"4"

Area Drain (AD)
N.T.S. Source: VHB LD_197

9/17

DOME GRATE

CONCRETE COLLAR

LAWN

COMPACTED GRAVEL

COMPACTED
SUBGRADE

PIPE PER PLANS
(REFER TO UTILITY
TRENCH DETAIL)

MULCH

8" 8"

8"
12

" M
IN 12" MIN

Parking Stall Markings
N.T.S.

Cleanout - Landscape Area
N.T.S. Source: VHB LD_302

1/16

PVC (SDR35)

FLOW

SEE PLANS FOR INVERT AND PIPE SIZE

45° PVC BEND
45° WYE-IN LINE
45° EL-END OF LINED

EP
TH

 V
AR

IE
S

(M
AI

N
TA

IN
 M

IN
. C

O
VE

R)

THREADED SEALED CAP FINISH GRADE

REV

Cleanout - Paved Area
N.T.S. Source: VHB LD_303

1/16

FLOW

SEE PLANS FOR INVERT AND PIPE SIZE

45°PVC BEND AT END OF LINE
WYE CONNECTION FOR IN-LINE

12"

6"

PVC

CONCRETE COLLAR

6"THREADED PLUG

RING & COVER

FINISH GRADE
AT PAVEMENT

REV

Accessible Parking Space
N.T.S. Source: VHB LD_552B

1/16

NOTES

1. ALL DIMENSIONS TO EDGES OF 4" PAVEMENT STRIPING.

2. 8' STALL WIDTH REFERS TO 8' CLEAR BETWEEN INSIDE EDGES OF
PAVEMENT MARKINGS.

3. ALL SLOPES THROUGHOUT THE ACCESSIBLE PARKING AND AISLE
AREAS SHALL NOT EXCEED 1.5%.

4. ACCESS AISLE MEASURED BETWEEN OUTSIDE EDGES OF PAVEMENT
MARKINGS.

45°

4'

4'

BLUE SKID-
RESISTANT
PAINT

3" WIDTH
(PAINTED WHITE)

5' (MIN.)
(8' MIN FOR

VAN)8' (MIN.)

ACCESSIBLE PARKING

SEE DETAIL

SE
E 

PL
AN

S

4" WITDH
(PAINTED BLUE)

ACCESS AISLE

4" BLUE LINES
24" ON CENTER

4" WIDTH
(PAINTED BLUE)
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Drain Manhole (DMH)
N.T.S. Source: VHB LD_115

1/16

NOTES

1. ALL SECTIONS SHALL BE DESIGNED FOR
HS-20 LOADING. DIAMETER OF STRUCTURES
SHALL BE COORDINATED WITH PIPE
CONFIGURATIONS.

2. COPOLYMER MANHOLE STEPS SHALL BE
INSTALLED AT 12" O.C. FOR THE FULL DEPTH
OF THE STRUCTURE.

3. PROVIDE OPENINGS FOR PIPES WITH 2" MAX.
CLEARANCE TO OUTSIDE OF PIPE. MORTAR
ALL PIPE CONNECTIONS.

4. JOINT SEALANT BETWEEN PRECAST SECTIONS
SHALL BE PREFORMED BUTYL RUBBER.

5. DRAIN MANHOLE FRAME AND COVER  SHALL
BE SET IN FULL MORTAR BED.  ADJUST TO
GRADE WITH CLAY BRICK AND  MORTAR (2
BRICK COURSES TYPICALLY,  5 BRICK
COURSES MAXIMUM)

DIA.

VARIES

COMPACTED SUBGRADE

COMPACTED GRAVEL

CEMENT CONCRETE INVERT

SEE NOTE 3.

OUTLET

SHELF TO BE CONCRETE FORMED
AT SLOPE OF 1" PER FOOT.

SEE NOTE 4.

SEE NOTE 5.

FINISH
GRADE

STEPS, SEE
NOTE 2.
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12"
(TYP.)

8"
24" DIA.
ACCESS 8"

ALTERNATE TOP SLAB

24" DIA.
ACCESS

12
" 8"

(M
IN

.)

48" DIA. (MIN.)

D
IA

.
VA

RI
ES

48" DIA. (MIN.)

Catch Basin (CB) With Oil/Debris Trap
N.T.S. Source: VHB LD_101
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INVERT

NOTES
1. ALL SECTIONS SHALL BE DESIGNED FOR

HS-20 LOADING.

2. PROVIDE OPENINGS FOR PIPES WITH 2"
MAX. CLEARANCE TO OUTSIDE OF PIPE.
MORTAR ALL PIPE CONNECTIONS.

3. JOINT SEALANT BETWEEN PRECAST
SECTIONS SHALL BE PREFORMED BUTYL
RUBBER.

4. CATCH BASIN FRAME AND GRATE SHALL BE
SET IN FULL MORTAR BED. ADJUST TO
GRADE WITH CLAY BRICK AND MORTAR (2
BRICK COURSES TYPICALLY, 5 BRICK
COURSES MAXIMUM).

D
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.
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6'
 (M

IN
.)

48" DIA. (MIN.)

ALTERNATE ECCENTRIC CONE SECTION

ALTERNATE TOP SLAB

COMPACTED
GRAVEL

COMPACTED
SUBGRADE

SEE NOTE

OUTLET

SEE NOTE 3.

OIL/DEBRIS
TRAP

SEE NOTE 4.

FINISH GRADE

48" DIA. (MIN.)

24" SQUARE
OPENING (TYP.)

8" M
IN

.

12
"

12
"

8" 24" 8"

REV

Hydrant Relocation Detail
N.T.S. Source: VHB LD_251
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NOTES

1. CONCRETE THRUST BLOCKS TO BE USED ONLY WHERE THEY CAN BEAR ON UNDISTURBED
EARTH. USE CLAMPS AND TIE RODS OR OTHER ACCEPTABLE METHOD OF JOINT RESTRAINT
WHERE SOIL CONDITIONS PROHIBIT THE USE OF THRUST BLOCKS.

2. DIMENSIONS SHALL MEET MUNICIPAL REQUIREMENTS.

3. HYDRANT IN SIDEWALK AREAS TO BE LOCATED TO PROVIDE MINIMUM CLEAR SIDEWALK
PASSAGE WIDTH OF 2 FEET AT HYDRANT.

4. A 36-INCH CLEAR SPACE SHALL BE MAINTAINED AROUND THE CIRCUMFERENCE OF THE
HYDRANT UNLESS OTHERWISE APPROVED BY AUTHORITY HAVING JURISDICTION.

CRUSHED STONE
(MIN. 12 C.Y.)

18"X18"X6"
CONCRETE BASE

UNDISTURBED
EARTH

MECHANICAL
JOINT (TYP.)

6" DIA. D.I.EXTENSION
LENGTH & FITTING AS
REQUIRED

6"

SE
E 

N
O

TE
 2

THRUST BLOCK - MIN.
BEARING 9 S.F., DO
NOT BLOCK DRAIN

COMPACTED
BACKFILL

FINISH
GRADE

DISTANCE AS SHOWN
ON PLAN

18
" M

IN

PUMPER CONNECTION
TO FACE ROAD.

RELOCATE EXISTING HYDRANT

FACE OF CURBING

PAVEMENT
SURFACE

1"
 C

LE
AR

 (M
IN

.)

18
" M

IN

Hydrant Construction
N.T.S. Source: VHB LD_250
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2:1

NOTES

1. CONCRETE THRUST BLOCKS TO BE USED ONLY WHERE THEY CAN BEAR ON UNDISTURBED EARTH
AS SHOWN. USE CLAMPS AND TIE RODS OR OTHER ACCEPTABLE METHOD OF JOINT RESTRAINT
WHERE SOIL CONDITIONS PROHIBIT THE USE OF THRUST BLOCKS.

2. HYDRANT IN SIDEWALK AREAS TO BE LOCATED TO PROVIDE MINIMUM CLEAR SIDEWALK
PASSAGE WIDTH OF 3 FEET AT HYDRANT.

3. A 36-INCH CLEAR SPACE SHALL BE MAINTAINED AROUND THE CIRCUMFERENCE OF THE
HYDRANT UNLESS OTHERWISE APPROVED BY AUTHORITY HAVING JURISDICTION.

COMPACTED
SUBGRADE

CONCRETE
THRUST BLOCK

CRUSHED STONE
(MIN. 12 C.Y.)

18"X18"X6"
CONCRETE BASE

20" (MIN.)
UNDISTURBED

EARTH OR
COMPACTED

EMBANKMENT

MECHANICAL
JOINT (TYP.)

6"

THRUST BLOCK - MIN.
BEARING 9 S.F.,
DO NOT BLOCK DRAIN.

COMPACTED
BACKFILL

5'
 (M

IN
.)

6" DIA. PIPE
TEE

3' TYPICAL (SEE NOTE 2.)
(OR TO MUNICIPAL STANDARD)

FINISH
GRADE

PUMPER CONNECTION
TO FACE ROAD.

MUNICIPAL STANDARD HYDRANT

FACE OF CURBING

GATE VALVE WITH
ADJUSTABLE RISER,
BOX AND COVER

PAVEMENT
SURFACE

1"
 C

LE
AR

 (M
IN

.)

18
"M

IN

Concrete Thrust Block
N.T.S. Source: VHB LD_260

1/16

1 1

NOTES

1. PROVIDE BLOCKS FOR TAPPING SLEEVES, DEAD ENDS, GATE VALVES,
AND VERTICAL BENDS (SAME SIZE AS REQUIRED FOR TEES). PROVIDE
ANCHOR RODS AT VERTICAL BENDS AND GATE VALVES.

2. CONCRETE SHALL NOT BE PLACED AGAINST PIPE BEYOND FITTING.

3. CONCRETE SHALL BE 3,000 PSI-TYPE I.

2 2

UNDISTURBED
SOIL

G H

I

D

E

FC

J

B

Plan SECTION 1-1

PLAN SECTION 2-2

TEES

TABLE OF DIMENSIONS
TEES G H I J TEES G H I J

6"X6"X6" 12" 24" 24" 18" 12"X12"X6" 12" 24" 24" 18"

8"X8"X6" " " " " 12"X12"X8" " " " 24"

8"X8"X8" " " " 24" 12"X12"X12" " 36" " 36"

TABLE OF DIMENSIONS
BENDS B C D E F BENDS B C D E F

6" 11 14° 8" 15" 12" 24" 12" 6" 45° 8" 30" 12" 24" 14"

6" 22 12° " 19" " " 13" 6" 90° " 30" " " 27"

8" 11 14° " 20" " " 12" 8" 45° " 30" " " 24"

8" 22 12° " 22" " " 17" 8" 90° " 38" " " 36"

12" 11 14° " 30" " " 15" 12" 45° " 40" " " 40"

12" 22 12° " 35" " " 25" 12" 90° " 60" " " 52"

UNDISTURBED
SOIL

BENDS

Interior Drop Sewer Manhole (SMH)
N.T.S. Source: VHB LD_205

1/16

NOTES

1. STRUCTURE SHALL BE DESIGNED FOR HS-20 LOADING.

2. COPOLYMER MANHOLE STEPS SHALL BE  INSTALLED
AT 12" O.C. FOR THE FULL  DEPTH OF THE STRUCTURE

3. EXTERIOR SURFACES SHALL BE GIVEN TWO COATS OF
BITUMINOUS WATERPROOFING MATERIAL.

4. JOINT SEALANT BETWEEN PRECAST SECTIONS SHALL
BE BUTYL RUBBER.

5. SEWER MANHOLE FRAME AND COVER SHALL BE SET IN
FULL MORTAR BED. ADJUST TO GRADE WITH SEWER
BRICK AND MORTAR (2 BRICK COURSES TYPICALLY, 5
BRICK COURSES MAXIMUM)

6. MANHOLE DIAMETER SHALL BE VERIFIED BY
CONTRACTOR AND MANUFACTURER BASED ON PIPE
GEOMETRICS AND SIZES

BRACKET DETAIL

PIPE

STAINLESS STEEL
BRACKET AND
FASTENERS
2" X 18" THICK

COMPACTED SUBGRADE

COMPACTED GRAVEL BRICK CHIP AND MORTAR
OR CEMENT CONCRETE FILL

90° ELL/BEND

12
"

12" (TYP.)

OUTLET

FLEXIBLE WATERTIGHT
GASKET OR SLEEVE (TYP.)

SEE NOTE 4.

ARCH INVERT TO BE CONSTRUCTED
WITH SEWER BRICKS LAID AS
STRETCHERS AND ON EDGE.

SHELF SHALL BE BRICK
LAID FLAT AT A SLOPE
OF 1"/FOOT

INSTALL DROP WHEN
INLET TO OUTLET
ELEVATION EXCEED 2 FEET

REMOVABLE CAP

STEPS,
SEE NOTE 2.

SEE NOTE 5.

8"
30" DIA.
ACCESS8"
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45° ELL/BEND

45° WYE

BRACKETS SET AT 2' O.C.
(SEE DETAIL)

INLET

SEE NOTE 3.

FINISH GRADE

12"
(TYP.)

ALTERNATE TOP SLAB

60" DIA. MANHOLE

12
" 8"

30" DIA.
ACCESS

60" DIA. MANHOLE (MIN.)
(SEE NOTE 6)

Sanitary Sewer Manhole (SMH)
N.T.S. Source: VHB LD_200

1/16

(STEEL REINFORCED FOR HS-20 LOADING)

NOTES

1. STRUCTURES SHALL BE PRECAST
CONCRETE, DESIGNED FOR HS-20
LOADING.

2. COPOLYMER MANHOLE STEPS SHALL BE
INSTALLED AT 12" O.C. FOR THE FULL
DEPTH OF THE STRUCTURE.

3. EXTERIOR SURFACES SHALL BE GIVEN
TWO COATS OF BITUMINOUS WATER-
PROOFING MATERIAL.

4. JOINT SEALANT BETWEEN PRECAST
SECTIONS SHALL BE PREFORMED BUTYL
RUBBER.

5. STANDARD SEWER MANHOLE FRAME
AND COVER SHALL BE SET IN FULL
MORTAR BED. ADJUST TO GRADE WITH
SEWER BRICK AND MORTAR (2 BRICK
COURSES TYPICALLY, 5 BRICK COURSES
MAXIMUM)

COMPACTED SUBGRADE

COMPACTED GRAVEL

SHELF TO BE SEWER
BRICK LAID FLAT AT A
SLOPE OF 1"/FOOT

BRICK CHIP AND
MORTAR OR CEMENT
CONCRETE FILL

ARCH INVERT TO BE CONSTRUCTED
WITH SEWER BRICK LAID AS
STRETCHERS AND ON EDGE

12
"

D
IA

.
VA

RI
ES

OUTLET

FLEXIBLE WATERTIGHT
GASKET OR SLEEVE

SEE NOTE 4.
SEE NOTE 3.
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48" DIA. MANHOLE (MIN.)

STEPS, SEE
NOTE2.

SEE
NOTE 5.

FINISH
GRADE

8"
30" DIA.
ACCESS 8"

48" DIA. MANHOLE

12
" 8"

30" DIA.
ACCESS

ALTERNATE TOP SLAB

Plan View

*

17"

8''

1. The Use Of Flexible Connection is Recommended at The Inlet and Outlet Where Applicable.
2. The Cover Should be Positioned Over The Inlet Drop Pipe and The Oil Port.
3. The Stormceptor System is protected by one or more of the following U.S. Patents: #4985148,

Varies To
Match Grade

60"
Min.

Stormceptor
9"

#5498331, #5725760, #5753115, #5849181, #6068765, #6371690.

(Removable)
Down Pipe
12"Ø Inlet

Section Thru Chamber

48''Ø

Notes:

8"

Riser Pipe
4"Ø Outlet

5"

8"

18"16"

24''

6''

Inlet

5"

 PVC Pipe
Min.15" High

Cover and Grate

w/ 4" Cap

Ø4"

Outlet

Insert

Suit Finished Grade
Grade Adjusters To

(Tee Opening to Face Side Wall)
Insert Tee Here

Inlet Outlet

Riser Pipe
4"Ø Outlet

4"Ø Oil Port

See Note 2

4. Contact a Concrete Pipe Division representative for further details not listed on this drawing.

If Required

*

*

Rinker 027

WQU - Stormceptor 450i (or Approved Equal)
N.T.S.

Water Gate Valve Configuration
N.T.S. Source: VHB LD

09/18

MECHANICAL
JOINT (TYP.)

5'
 (M

IN
.)

ROADWAY
RIGHT OF WAY

18"(O.C.) (MAX.)
FINISHED STREET SURFACE

TOP OF ROADWAY SUBGRADE
ELEVATION

TAPPING SLEEVE AND VALVE
INSTALLED ON EXISTING WATER MAIN
OR PROP WATER MAIN CONNECTION

VALVE BOX AND COVER
SET TO TOP OF ROADWAY
SUB-GRADE ELEVATION

ACCESS TUBE
(TYP)

MASONRY RING (TYP)
MECHANICAL JOINT
TAPPING GATE VALVE (TYP)

FINISHED SURFACE (VARIES)

SEE PLAN
FOR PIPE SIZE

NOTES:
1. CONCRETE THRUST BLOCK TO BE USED ONLY WHERE IT WILL BEAR ON UNDISTURBED EARTH
2. USE RESTRAINED JOINT FITTINGS OR TIE RODS WHERE CONCRETE THRUST BLOCK IS

UNACCEPTABLE
3. SIZE OF BLOCK OR MEGALUG TO BE DESIGNED FOR SPECIFIC CONDITIONS

VALVE BOX AND COVER
SET TO FINISHED GRADE

Underdrain (UD)
N.T.S. Source: VHB LD_184

1/16

2" WASHED
STONE

PERFORATED PIPE

FILTER FABRIC

COMPACTED
COMMON FILL

SURFACE TREATMENT
VARIES

LANDSCAPED AREAPAVED AREA

FINISH
GRADE

TYPICAL
PAVEMENT
SECTION

COMPACTED
COMMON FILL

6"
PI

PE
 D

IA
.

12
"

12" PIPE DIA. 12"

18" (MIN.)
OVERLAP

REV

Typical Wye Connection Detail (Residential)
N.T.S. Source: VHB LD_223

1/16

BLDG
SEWER
STUB

PROPOSED HOME

NOTES

1. PIPE AND FITTING MATERIALS TO BE PVC SDR35,
MEETING ASTM 3034 FOR USE WITH SANITARY
SEWER SYSTEMS.

2. ADAPTOR TO BE PREMANUFACTURED UNIT FOR
CONNECTION OF PIPE TYPES

"WYE" BRANCHHOME
CONNECTION

END CAP OR
ADAPTOR

45° BEND

4" OR 6" PVC
PER COMMUNITY
STANDARD

PROPOSED GRADE

PRESSURE TREATED 2"X4"
MARKER BOARD AT END CAP
UNLESS CONNECTION TO HOUSE
SERVICE IS COMPLETED

BASEMENT
FLOOR

FLOOR

5' (TYP.)

2'
(M

IN
.)

4'
 (M

IN
.)

"WYE" BRANCH

45° BENDHOME
CONNECTION

END CAP

6" PVC

SEWER MAIN

DISTANCE VARIES AS INDICATED ON
PLANS EXTENDED MINIMUM 5' BEYOND EDGE

OF PROPOSED PAVEMENT AND WALK

PLAN VIEW

ELEVATION VIEW

REV

Catch Basin (CB) Shallow Cover with Oil/Debris Trap
N.T.S. Source: VHB LD_105

1/16

INVERT

TOP OUTSIDE OF PIPE

NOTES

1. ALL SECTIONS SHALL BE DESIGNED FOR HS-20 LOADING.

2. PROVIDE DOGHOUSE OPENING FOR PIPES WITH 2" MAX. CLEARANCE TO OUTSIDE OF PIPE.
TOP SLAB SHALL NOT REST DIRECTLY ON PIPE. GROUT ALL PIPE CONNECTIONS
(NON-SHRINK GROUT).

3. JOINT SEALANT BETWEEN PRECAST SECTIONS SHALL BE PREFORMED BUTYL RUBBER.

4. CATCH BASIN FRAME AND GRATE (4"DEPTH) SHALL BE SET IN FULL MORTAR BED.

5. ADJUST TO FINISH GRADE WITH CLAY BRICK AND MORTAR AS REQUIRED.

COMPACTED SUBGRADE

"DOGHOUSE" OPENING
 SEE NOTE 2.

SEE NOTE 3.

FINISH GRADE

COMPACTED GRAVEL

SEE NOTE 4.
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12"
(TYP.)

48" DIA (MIN.)

4'
 (M

IN
.) OIL/DEBRIS

TRAP

24"
SQUARE

14
" (

M
IN

.)

Notes:

Utility Stub, Plug/Cap, and Marker
N.T.S.

Restrained Joints for Water Pipe
N.T.S. Source: VHB LD_261

3/20

RESTRAINED JOINTS

FITTINGS NUMBER OF JOINTS TO RESTRAIN ON EITHER SIDE OF FITTING (BASED
ON 18-FOOT PIPE LENGTH)

90 DEGREE BEND 3

45 DEGREE BEND 2

22-1/2 DEGREE BEND 2

TEE:

BRANCH 3

RUN 2

NOTES

1. PIPE WITH RESTRAINED JOINTS SHALL BE INSTALLED IN ALL AREAS WHERE THE PIPE IS WITHIN FILL
MATERIALS AND ALSO AT LOCATIONS SHOWN ON THE DRAWINGS. RESTRAINED JOINTS SHALL BE
INSTALLED AT BENDS, REDUCERS, TEES, VALVES, DEAD ENDS, AND HYDRANTS. THE MINIMUM LENGTH
OF PIPE TO BE RESTRAINED ON EITHER SIDE OF THE JOINT SHALL BE AS SHOWN ON THE TABLE ABOVE
THE FITTINGS OF THE NEW PIPING SHALL BE FOR RESTRAINED JOINTS, AS MARKED ON THE
DRAWINGS.

2. NO RESTRAINING IS REQUIRED IN THE DIRECTION OF THE EXISTING PIPE IF ONLY A SHORT LENGTH OF
IT IS EXPOSED IN THE TRENCH FOR MAKING A CONNECTION.

3. RESTRAINED JOINT ASSEMBLIES FOR PUSH-ON PIPE AND FITTINGS SHALL BE MADE IN STRICT
ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDED INSTALLATION PROCEDURES.
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Light Pole Foundation Detail
N.T.S.

Notes:

Plan 

Section 

A
APLAN

SECTION B-B SECTION A-A

Planted Biofiltration Island (Flush Vertical Granite Curb Roadway Condition)
N.T.S. Source: VHB/City of Philadelphia 14000.00

1/19

BIORETENTION
AREA

CURB INLET
ELEVATION (FT)

BEEHIVE GRATE RIM ELEV
(FT)

BOTTOM OF BMP
ELEV (FT)

UNDERDRAIN
INVERT (FT)

1 12.95 12.70 12.20 9.20

2 12.36 12.10 11.16 8.16

B

B

A
APLAN

SECTION B-B

SECTION A-A

Planted Biofiltration Island (6" Vertical Granite Curb Roadway Condition)
N.T.S. Source: VHB/City of Philadelphia 14000.00

1/19

BIORETENTION
AREA

CURB INLET
ELEVATION (FT)

BEEHIVE GRATE RIM ELEV
(FT)

BOTTOM OF BMP
ELEV (FT)

UNDERDRAIN
INVERT (FT)

3 10.65 10.40 9.90 6.60

B

B

DEPRESSED GUTTER
SECTION C-C

CC

3" MULCH
18" MIN BIORETENTION
SOIL MIXTURE
3" CHOKER LAYER,
3
8" DOUBLE WASHED
CRUSHED STONE

12" (11
2") DOUBLE WASHED ,

CRUSHED STONE LAYER

CONCRETE SIDEWALK

VERTICAL GRANITE CURB

VERTICAL GRANITE CURB

CONCRETE
SIDEWALK

3" MULCH
18" MIN
BIORETENTION SOIL
MIXTURE

3" CHOKER LAYER,
SAND AND GRAVEL

12" RESERVOIR OF (112")
DOUBLE WASHED ,
CRUSHED STONE LAYER

TRAVEL LANE

NEENAH R-4350-1
BEEHIVE GRATE

4" PVC PERFORATED
UNDERDRAIN

NEENAH R-4350-1
BEEHIVE GRATE

CLEANOUT

STONE SPLASH PAD

FLUSH VERTICAL GRANITE CURB

NEENAH R-4350-1
BEEHIVE GRATE

CLEANOUT

4" PVC PERFORATED
UNDERDRAIN

4" PVC PERFORATED
UNDERDRAIN BOTTOM OF SLOPE

PAVERS

PAVERS

CONCRETE SIDEWALK

DOWNSTREAM CATCH BASIN
OR DRAIN MANHOLE

IMPERVIOUS MIRAFI
FILTER FABRIC

PLANTS AND SEED MIX
AS PER LANDSCAPE PLAN

PLANTS AND SEED MIX
AS PER LANDSCAPE PLAN

12" MAX
PONDING
DEPTH

UNCOMPACTED
SUBGRADE

8" SOLID PVC PIPE OUTLET
CONNECT TO DOWNSTREAM
CATCH BASIN

UNCOMPACTED
SUBGRADE

8" PVC PIPE
IMPERVIOUS MIRAFI
FILTER FABRIC

3" MIN FREEBOARD TO
LOWEST FLUSH CURB
INLET

IMPERVIOUS MIRAFI
FILTER FABRIC

VERTICAL GRANITE CURB

VERTICAL GRANITE CURB

STONE SPLASH PAD (TYP)

PLANTS AND SEED MIX
AS PER LANDSCAPE PLAN

18" WIDE CURB OPENING
FOR STORMWATER FLOW.
LOCATIONS PER LAYOUT
AND MATERIALS PLAN.

VERTICAL
GRANITE CURB

3" MIN
FREEBOARD TO
LOWEST FLUSH
CURB INLET

VERTICAL GRANITE CURB

FLUSH VERTICAL GRANITE CURB

3" MULCH
18" MIN BIORETENTION
SOIL MIXTURE
3" CHOKER LAYER,
3
8" DOUBLE WASHED
CRUSHED STONE

12" (11
2") DOUBLE WASHED ,

CRUSHED STONE LAYER

CONCRETE SIDEWALK

VERTICAL GRANITE CURB

VERTICAL GRANITE CURB

CONCRETE
SIDEWALK

3" MULCH
18" MIN
BIORETENTION SOIL
MIXTURE

3" CHOKER LAYER,
SAND AND GRAVEL

12" RESERVOIR OF (112")
DOUBLE WASHED ,
CRUSHED STONE LAYER

TRAVEL LANE

NEENAH R-4350-1
BEEHIVE GRATE 4" PVC PERFORATED

UNDERDRAIN

NEENAH R-4350-1
BEEHIVE GRATE

CLEANOUT

STONE SPLASH PAD

NEENAH R-4350-1
BEEHIVE GRATE

CLEANOUT

4" PVC PERFORATED
UNDERDRAIN

4" PVC PERFORATED
UNDERDRAIN

BOTTOM OF SLOPE

PAVERS

PAVERS

CONCRETE SIDEWALK

DOWNSTREAM
CATCH BASIN OR
DRAIN MANHOLE

IMPERVIOUS MIRAFI
FILTER FABRIC

PLANTS AND SEED MIX
AS PER LANDSCAPE PLAN

PLANTS AND SEED MIX
AS PER LANDSCAPE PLAN

12" MAX
PONDING
DEPTH

UNCOMPACTED
SUBGRADE

8" SOLID PVC PIPE OUTLET
CONNECT TO DOWNSTREAM
CATCH BASIN

UNCOMPACTED
SUBGRADE

8" PVC PIPE
IMPERVIOUS MIRAFI
FILTER FABRIC

3" MIN FREEBOARD TO
LOWEST FLUSH CURB INLET

IMPERVIOUS MIRAFI
FILTER FABRIC

VERTICAL GRANITE CURB

VERTICAL GRANITE CURB

STONE SPLASH PAD (TYP)

18" WIDE CURB OPENING FOR STORMWATER FLOW.
LOCATIONS PER LAYOUT AND MATERIALS PLAN. CURB
INLETS TO HAVE 2" DEPRESSED GUTTER (REFER TO DETAIL).

PLANTS AND SEED MIX
AS PER LANDSCAPE PLAN

18" WIDE CURB OPENING FOR STORMWATER FLOW.
LOCATIONS PER LAYOUT AND MATERIALS PLAN.

VERTICAL
GRANITE CURB

3" MIN FREEBOARD TO
LOWEST FLUSH CURB INLET

FLUSH CURB INLET. CURB INLET TO HAVE
2" DEPRESSED INLET (REFER TO DETAIL)

VERTICAL GRANITE CURB

VERTICAL GRANITE CURB

TRENCH GRATE MODEL #6956M2
FOR BOLTING AS MANUFACTURED
BY EAST JORDAN IRON WORKS OR
APPROVED EQUAL

TRENCH GRATE MODEL
#6956M2 FOR BOLTING AS
MANUFACTURED BY EAST
JORDAN IRON WORKS OR
APPROVED EQUAL

TRENCH GRATE MODEL #6956M2
FOR BOLTING AS MANUFACTURED
BY EAST JORDAN IRON WORKS OR
APPROVED EQUAL

CONCRETE SIDEWALK

1' CURB TRANSITION (TYP)

1' CURB TRANSITION (TYP)

18" WIDE FLUSH CURB OPENING FOR STORMWATER
FLOW. LOCATIONS PER LAYOUT AND MATERIALS PLAN.
PROVIDE 1' CURB TRANSITION ON EITHER SIDE OF
FLUSH CURB. CURB INLETS TO HAVE 2" DEPRESSED
GUTTER (REFER TO DETAIL).

TRENCH GRATE MODEL #6956M2 FOR
BOLTING AS MANUFACTURED BY EAST
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REVOLUTION DRIV

MYSTIC AVENUE

5300
LOBBY

3300
RETAIL

FIRESTATION

11400
TENANT

BLDG. A

MASSDOT TRAFFIC ISLAND(TBD)

Scale:   1" = 40'-0"

GROUND LEVEL P1 02/17/21





UP

bldg. A

11400
TENANT

5300
LOBBY

3300
RETAIL

LOADING BAYS AND DOCK
45X44

R
EC

Y
C

LI
N

G
10

0

BICYCLE STORAGE
40X16

PH
 R

O
O

M
20

X
15

PLUMBING MECH 
ROOM
16X20

GAS METER
6X20

WATER SERVICE/FIRE PUMP
350

MAIN DEMARK 
ROOM
12X20

EL
EC

TR
IC

 V
A

U
LT

4
0

X
60

MAIN ELECTRIC ROOM
16X35

LS

C
H

EM
IC

A
L 

ST
O

R
A

G
E

50
0

C
H

EM

PH EX

STAIR P

G
A

S

STAIR P

ELEC

C
H

EM
IC

A
L 

ST
O

R
A

G
E

50
0

D
O

C
K

M
A

ST
ER

15
0

 

16' - 3"

27' - 6" 33' - 0" 33' - 0" 33' - 0" 33' - 0" 33' - 0" 33' - 0" 33' - 0" 33' - 0"

44
' - 

0"
33

' - 
0"

44
' - 

0"

200
FCC

BICYCLE STORAGE
30X16

600
RESTROOM

300
SHOWERS

FUEL OIL
600 SF

100
OFFICE

C
O

M
PA

C
TO

R

200
STORAGE

RECEPTION

RISER

ELEC
10X6

R
IS

ER

OPEN TO ABOVE

ROAD K

FO
LE

Y
 S

TR
EE

T

P1 P2 P3

P4 P5 P6 P7

F1

F2

5' 
- 6

"
27

' - 
6"

27
' - 

6"
27

' - 
7"

5' 
- 6

"
5' 

- 6
"

10
' - 

0"
11

' - 
2" 640 SF

1160 SF

STORAGE

43' - 11"

OPTIONAL EGRESS PATH

300
LOBBY

300
CORRIDOR

300
CORRIDOR

5' 
- 6

"

Scale:   1/16" = 1'-0"

BBllddgg..  AA  GGrroouunndd  FFlloooorr 03/12/21

BUILDING PRIMARY PROGRAM USE DESCRIPTION
BLOCK 21A LAB/OFFICE/R+D 12 FLOORS 394,500           sf
BLOCK 21B GARAGE 1285 PARKING 12,000             sf

TOTAL AREA 406,500           sf
RETAIL 5,300               sf
FIRE STATION 10,000             sf
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BUILDING PRIMARY PROGRAM USE DESCRIPTION
BLOCK 21A LAB/OFFICE/R+D 12 FLOORS 394,500           sf
BLOCK 21B GARAGE 1283 PARKING 12,000             sf

TOTAL AREA 406,500           sf
RETAIL 5,300 sf
FIRE STATION 10,000             sf
COMMERCIAL 391,200           sf
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Architectural Building Diagrams 
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Block 21A   Building Concept

mechanical penthouse and
screened area to shield
equipment noise and view

building facade articulation to
express a base, middle and top

building cantilever at the tower
to reinforce base massing

top

middle/tower

base

visual gateway expression at corner
of Road K and Foley Street

vertically articulated building 
facade expresses structural 
bays

expression of structural bay
to emphasize rhythm at
pedestrian frontages

transparent and permeable
edge to denote building lobby

building signage areas at upper 
levels visible from I-93

interior block corridors oriented to
promote visibility and daylight

staggered piers creates iconic corner 
with high visibility from I-93

diversity of materials to articulate scale
and rhythm while minimizing solar gain

vertical expression at 
building entrances

loading doors, louvers and other service
components that are incorporated to the
facade design

BUILDING PROGRAM | OFFICE / RESEARCH / LAB
BUILDING TYPE | PODIUM TOWER
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View from NW
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Block 21B   Building Concept

vertical aritculation to accent
prominent corners and highlight
vertical transportation

Rooftop PV Panels at
important corners for a varied
roof line

building facade articulation to
express a base, middle and top

provide ground floor transparency
at activated building edges

top

middle/tower

base

vertical aritculation to accent
prominent corners and highlight
vertical transportation

parking areas screened from
street view to articulate scale and
rhythm along garage facade

building facade design with a
diversity of materials to articulate scale
and rhythm

ground floor transparency
at activated building edges
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ARCHITECTURAL EXPRESSION | RETAIL / ACTIVE USE

A primary objective of the master plan at XMBLY is to provide a vibrant and
active pedestrian experience. Public realm improvements, in the form of
publically accessible open space, pedestrian-friendly streetscapes and active
gathering areas, are complemented by the incorporation of active
uses at the ground level of the proposed buildings. These uses are intended
to support the pedestrian experience and to add vibrancy at the street’s
edge. A high level of transparency is to be used at the ground
level to support visual access to this activation. Uses range to provide
a level of interest at the building’s edge and could include the
following:

 • Coffee and Food Options
 • Local Retail
 • Building Lobbies
 • Co-working Environments
 • Maker Space
 • Meeting and Gathering Spaces
 • Technology Showroom
 • Bicycle Workshop
 • Creative Workplaces
 • Interactive Exhibits
 • Arts and Creative Enterprises
  - Artisan Production
  - Arts Exhibition
  - Arts Sales & Services
  - Co-Working
  - Design Services
  - Shared Workspaces & Arts Education
  - Work/Live Creative Studio

Block 21A

Block 21B

Firestation

Retail

Retail

Building Lobby

Meeting and 
Gathering Space

Bike Room/
Workshop

Active Use Perimeter

Active Use Perimeter

Garage
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Meeting and 
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Meeting and 
Gathering Space
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Preliminary Lotting Plan 
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Signage Locations 
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Bicycle Parking Plan 
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Block 21B Parking Garage Memorandum 

  





 

 

 

Memo 

 
 
www.perkinswill.com 

We offer the following responses to provide additional clarification in reference to  the potential future 

conversion of Block 21B, Parking Garage to usable floor area 

1. Provisions have been built into the design of the parking structure to ensure that it is a truly “mixed 

use” structure from the outset – including both retail and Somerville Fire Station as part of the base 

building architecture. Should future conditions change such that provided parking is underutilized the 

design envisions the following potential scenario: 

a. The taller ground floor to floor height allows potentially high bay commercial type functions to 

be incorporated at the westernmost bay facing Middlesex Avenue south of the fire station and 

electrical equipment bays. The central and easternmost structural bays would remain as built to 

provide structural access to parking on the upper levels.  

b. Standard height typical floors could be repurposed as residential uses and accessed from the 

south elevator and stair core. These units would be connected with a single loaded corridor 

along the southwest corner of the structure with west facing units potentially on levels 2, 3 and 

even four and would utilize both of the two existing egress stairs at the NW and SE corners of 

the floor plate.  

c. Structural loading requirements for parking use are adequate for reuse as residential. 

d. Any change of use would require modifications to the building exterior envelope to exchange 

perforated metal panels for glazing as well as the provision of mechanical systems serving 

potential residential occupancies. 

2. We offer the following response to Condition 20A: 

a. Parking spaces within the parking garage, Block 21B that are intended to serve future phases will 

remain inaccessible (physically blocked off) to users until those phases are built and occupied. 

Only parking spaces provided for Block 21A (558) and 5 Middlesex Avenue (400) that are 

occupied will be available for use in the Block 21B garage. 

 

 

Date: 6.3.2021 

To: Sarah Lewis 

From: Gautam Sundaram 

Re: SPSR Block 21A & 21B 

Repurposing of Parking 

Garage 
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Appendix B – Corporate Articles of Organization 

  





CSC CSC- New York
www.cscglobal.com Suite 210

1180 Avenue OF the Americas
New York, NY 10036-8401
212-299-5600
212-299-5656 (Fax)

Matter# Order#
Project Id : Order Date

010396-1694                   017643-25
10/18/2019

Entity Name : BRE-BMR MIDDLESEX LLC

Jurisdiction : DE-Secretary of State

Request for : Incorporation/Formation Filing
File# : 7661940
File date : 10/18/2019

Result : Filed
 

 

Ordered by WENDELL RAMSEY at SIMPSON THACHER & BARTLETT LLP

Thank you for using CSC.  For real-time 24 hour access to the status of any order placed with CSC, access our website at
www.cscglobal.com.

If you have any questions concerning this order or CSCGlobal,  please feel free to contact us. 

Juan Cruz
jcruz@cscinfo.com

The responsibility for verification of the files and determination of the information therein lies with the filing officer; we accept no liability for errors or omissions.



Delaware
The First State

Page 1

                  

7661940   8100 Authentication: 203839869
SR# 20197628163 Date: 10-22-19
You may verify this certificate online at corp.delaware.gov/authver.shtml

I, JEFFREY W. BULLOCK, SECRETARY OF STATE OF THE STATE OF 

DELAWARE, DO HEREBY CERTIFY THE ATTACHED IS A TRUE AND CORRECT 

COPY OF THE CERTIFICATE OF FORMATION OF “BRE-BMR MIDDLESEX 

LLC”, FILED IN THIS OFFICE ON THE EIGHTEENTH DAY OF OCTOBER, 

A.D. 2019, AT 5:22 O`CLOCK P.M.    





MA SOC   Filing Number: 201936137640     Date: 10/29/2019 4:35:00 PM









 
 
 

 

THE COMMONWEALTH OF MASSACHUSETTS 

 

I hereby certify that, upon examination of this document, duly submitted to me, it appears 

that the provisions of the General Laws relative to corporations have been complied with, 

and I hereby approve said articles; and the filing fee having been paid, said articles are 

deemed to have been filed with me on: 

 

 

 

 

 

WILLIAM FRANCIS GALVIN 

Secretary of the Commonwealth 

October 29, 2019 04:35 PM

MA SOC   Filing Number: 201936137640     Date: 10/29/2019 4:35:00 PM



The Commonwealth of Massachusetts 
William Francis Galvin 

Minimum Fee: $500.00 

Secretary of the Commonwealth, Corporations Division 
One Ashburton Place, 17th floor 

Boston, MA 02108-1512 
Telephone: (617) 727-9640   

Annual Report      
(General Laws, Chapter ) 

  

Identification Number:  001409132 

Annual Report Filing Year: 2020     

1.a. Exact name of the limited liability company:  BRE-BMR MIDDLESEX LLC 

1.b. If different, the name under which it does business in the Commonwealth:  

2. The Limited Liability Company is organized under the laws of:    State: DE     Country: USA  
    The date of its organization is:  10/18/2019 

3. The general character of business, and if the limited liability company is organized to render professional 
service, the service to be rendered:  

 
REAL ESTATE 

4. Location of its principal office: 
No. and Street:  4570 EXECUTIVE DR, STE 400  
City or Town: SAN DIEGO State: CA   Zip:  92121 Country: USA 

5. The business address of its principal office in the Commonwealth, if any: 
No. and Street:   
City or Town: State:   Zip:  Country: 

6. The name and business address of each manager, if any:  
 

 

Title Individual Name 
First, Middle, Last, Suffix 

Address (no PO Box) 

Address, City or Town, State, Zip Code 

 

7. The name and business address of the person(s) authorized to execute, acknowledge, deliver and record 
any recordable instrument purporting to affect an interest in real property:  
 

Title Individual Name 
First, Middle, Last, Suffix 

Address (no PO Box) 

Address, City or Town, State, Zip Code 
REAL PROPERTY  JOHAN BOSTROM          4570 EXECUTIVE DR, STE 400 

SAN DIEGO, CA 92121 USA  

REAL PROPERTY  DAVID HSIAO          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  KEN KURAS          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  JOHN MOSHY          4570 EXECUTIVE DR, STE 400 

MA SOC   Filing Number: 202006047250     Date: 9/23/2020 4:32:00 PM



SAN DIEGO, CA 92121 USA  

REAL PROPERTY  CARLYE MURPHY          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  COLLEEN O'CONNOR          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  SALIL PAYAPPILLY          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  KEVIN M. RUHL          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  KEVIN TREMBLAY          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  SALVATORE ZINNO          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  A. J. AGARWAL          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  KENNETH A. CAPLAN          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  GIOVANNI CUTAIA          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  ROBERT HARPER          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  FRANK COHEN          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  TYLER HENRITZE          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  KATHLEEN MCCARTHY          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  NADEEM MEGHJI          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  WILLIAM J. STEIN          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  RON BERNSTEIN          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  BYRON BLOUNT          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  ANDREA DRASITES          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  OLIVIA JOHN          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  WESLEY LE PATNER          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  JACOB WERNER          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  MICHAEL LASCHER          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  DOUG ARMER          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  ANTHONY BEOVICH          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  PATRICK KASSEN          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  DENIS J. SULLIVAN, JR         4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  BRIAN KIM          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  DAVID LEVINE          4570 EXECUTIVE DR, STE 400 



 

SAN DIEGO, CA 92121 USA  

REAL PROPERTY  QAHIR MADHANY          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  JANICE L. KAMEIR          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  MARIE LEWIS          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  KEVIN M SLEIN          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  STEPHEN A. WILLEY          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  SCOTT ALTICK          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  ALLYN AGUIRRE          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  JOSHUA CARSON          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  ERIC WU          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  JEFF NIRENBERG          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  KAREN A. SZTRAICHER          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  ANTHONY F MARONE JR         4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  MELISSA PIANKO          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  TIMOTHY M. SCHOEN          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  JONATHAN BERGSCHNEIDER          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  PAUL QUINLAN          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  MATTHEW SKURBE          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  KAREN SPROGIS          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  MICHAEL WIEBOLT          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  LEON VOLCHYOK          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  RYAN INGLE          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  WILLIAM F. KANE          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  LINPANG ( JOHN ) LU          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

REAL PROPERTY  KEVIN M. SIMONSEN          4570 EXECUTIVE DR, STE 400 
SAN DIEGO, CA 92121 USA  

8. Name and address of the Resident Agent: 
Name: CORPORATION SERVICE COMPANY 
No. and Street:  84 STATE STREET  
City or Town: BOSTON State: MA   Zip:  02109 Country: USA 



9. If the foreign limited liability company has a specific date of dissolution, the latest date on which the 
limited liability company is to dissolve:  

10. Additional matters:  

SIGNED UNDER THE PENALTIES OF PERJURY, this 23 Day of September, 2020,  
KEVIN M. SIMONSEN , Signature of Authorized Signatory. 
 

 
© 2001 - 2020 Commonwealth of Massachusetts  
All Rights Reserved    



 
 
 

 

THE COMMONWEALTH OF MASSACHUSETTS 

 

I hereby certify that, upon examination of this document, duly submitted to me, it appears 

that the provisions of the General Laws relative to corporations have been complied with, 

and I hereby approve said articles; and the filing fee having been paid, said articles are 

deemed to have been filed with me on: 

 

 

 

 

 

WILLIAM FRANCIS GALVIN 

Secretary of the Commonwealth 

September 23, 2020 04:32 PM

MA SOC   Filing Number: 202006047250     Date: 9/23/2020 4:32:00 PM
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Appendix C – Site Photos 

  





Site Photos – Block 21
Block 21 - XMBLY

Special Permit with Site Plan Review (SPSR)

5 Middlesex Avenue, Somerville, MA

VHB Proj. No. 14000.05 Page 1 of 6

Standing on Grand Union Boulevard Looking East towards 
Partners Healthcare Campus



Site Photos – Block 21
Block 21 - XMBLY

Special Permit with Site Plan Review (SPSR)

5 Middlesex Avenue, Somerville, MA

VHB Proj. No. 14000.05 Page 2 of 6

Standing on Grand Union Boulevard Looking Northeast 
towards Assembly Row Block 5



Site Photos – Block 21
Block 21 - XMBLY

Special Permit with Site Plan Review (SPSR)

5 Middlesex Avenue, Somerville, MA

VHB Proj. No. 14000.05 Page 3 of 6

Standing on Grand Union Boulevard Looking Northwest at 
Existing 5 Middlesex Avenue Property



Site Photos – Block 21
Block 21 - XMBLY

Special Permit with Site Plan Review (SPSR)

5 Middlesex Avenue, Somerville, MA

VHB Proj. No. 14000.05 Page 4 of 6

Standing on Grand Union Blvd Looking West at Existing 5 
Middlesex Avenue Building and Parking Lot



Site Photos – Block 21
Block 21 - XMBLY

Special Permit with Site Plan Review (SPSR)

5 Middlesex Avenue, Somerville, MA

VHB Proj. No. 14000.05 Page 5 of 6

Standing at corner of Grand Union Blvd and Revolution 
Drive Looking East along Revolution Drive



Site Photos – Block 21
Block 21 - XMBLY

Special Permit with Site Plan Review (SPSR)

5 Middlesex Avenue, Somerville, MA

VHB Proj. No. 14000.05 Page 6 of 6

Standing on Northern Side of Project Site Looking South at 
Existing 5 Middlesex Avenue Building
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Appendix D – LEED Narrative and Somerville 
Sustainability Questionnaire 

  





 

 

 XMBLY BASIS OF DESIGN                                                                                         March 16, 2021               

  

 

 
www.perkinswill.com 

 
Sustainable Design 
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1. Sustainable Design Narrative 
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Basis of Design 

Sustainable Design 

 

2 

EXECUTIVE SUMMARY 

This Section includes an overview of the Block 21 at XMBLY Development (the “Project”) approach to Sustainable 
Design.  The project has established a goal to achieve LEED-CS v4 Gold Certification and demonstrate compliance 
with applicable portions of the Somerville Zoning Code. Additionally, the building projects will meet the requirements 
of the new Massachusetts State Energy Code. 

The below narrative describes the project approach using the USGBC LEED for Building Design and Construction 
rating system for Core and Shell projects as guidance.  

INTEGRATIVE PROCESS 

The credit requires the team to identify and use opportunities to achieve synergies across disciplines and energy-
related and water-related building systems. Preliminary energy modeling and water budgeting will be completed 
during the building schematic design phase and energy and water use targets will be set. These analyses will inform 
the owner’s project requirements (OPR), be incorporated into the building basis of design, (BOD), design 
documents, and as appropriate into the construction documents. 

LOCATION AND TRANSPORTATION 

This category encourages project teams to take advantage of the infrastructure elements in existing communities that 
provide environmental and human health benefits. The location of the project in the Assembly Row neighborhood of 
Somerville on a previously developed parcel provides the development opportunities to take advantage of existing 
and new infrastructure and neighborhood amenities.  Below is a list of LEED credits the building projects will target. 

Sensitive Land Protection: The development is located on a previously developed site and therefore meets 
the credit requirements.  

High Priority Site: The project is located in a Difficult Development Area and therefore complies with Option 2: 
Priority Designation, achieving 2 credit points.  

Surrounding Density and Diverse Uses: The project is located in a neighborhood with an average density 
greater than 35,000 square feet per acre and is located within ½-mile walking distance of more than eight 
diverse uses and therefore achieves all 6 points for meeting the credit requirements for both Option 1 and 
Option 2.  

Access to Quality Transit: The project is within ¼ mile walking distance from the Assembly Orange Line 
MBTA station and two MBTA bus stops. Collectively the access to public transportation provides a total of 226 
weekday trips and 191 weekend trips. Per the credit requirements, the number of rides per day achieves 3 
credit points.  

Bicycle Facilities: The project will provide long-term bike storage for at least 5% of all regular building 
occupants and short-term bike storage for 2.5% of all peak visitors for each building. Shower facilities and 
changing rooms will also be provided.  

Reduced Parking Footprint: The development project’s proposed parking capacity may enable the project to 
meet the credit requirements for a 40% reduction below the base ratio, achieving 1 credit point.  



   

 

 

Basis of Design 

Sustainable Design 

 

3 

Green Vehicles: The development will pursue this credit using LEED v4.1 requirements. As part of Phase I, the 
above grade parking structure will include 156 Electric Vehicle Charging Spaces which exceeds the 2% 
requirement.  156 spaces could be provided at a later date with the implementation of a demand load 
management system. 

 

SUSTAINABLE SITES 

The Proponent and Project team have carefully studied the unique features of the Site and the surrounding context to 
develop a project that is sustainable and environmentally sensitive. 

Prerequisite – Construction Activity Pollution Prevention: The project will create and implement a compliant 
ESC plan for construction activities associated with the project.  

Site Assessment: The development site underwent assessments during the master site conceptual design 
phase. by the design team. Key attributes were documented and used to evaluate sustainable options the team 
will continue to use the assessment to inform related decisions about site design. 

Site Development – Protect or Restore Habitat: The landscape design will endeavor to include native and 
adaptive species  and target including enough to cover 30% of the site area, as required 

Open Space: The development site plan provides outdoor space that is equal to or greater than 30% of the 
total site area. More than 25% of the outdoor space to be vegetated.  
Heat Island Reduction: The team will continue to study options for specifying an SRI-compliant roof and 
hardscape materials. The parking provided on site is below grade or within the proposed parking structure.  

Light Pollution Reduction: The site and building lighting will not exceed allowable backlight uplight, or glare 
(BUG) ratings for exterior lighting as determined by the project’s lighting zone (LZ).  

Tenant Design and Construction Guidelines: The project will provide future tenants with Tenant Design and 
Construction guidelines that describes the sustainable features of the base building, including recommendations 
for sustainable strategies, products and services, and include information to help tenants streamline the 
certification process should they elect to pursue it.   

WATER EFFICIENCY 
In order to improve on-site water efficiency and reduce the burden on municipal water supply and wastewater 

systems, the development will reduce potable water use for both sewage conveyance and irrigation needs. Both 

whole-building and end-use water metering will be installed in the building projects, and low flow and high efficiency 

plumbing fixtures will be used to reduce the amount of potable water used throughout the building. Exterior 

vegetation will be comprised of regionally appropriate, drought tolerant, indigenous plants.  

Preliminary water balance calculations indicate that a selection of low-flow, high-efficiency fixtures and appliances 

will reduce the potable water demand for the project over 35% compared to EPA baselines.  
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Prerequisite/Credit: Outdoor Water Use Reduction: Both points can be achieved if no permanent irrigation is 
required. Reducing the project’s landscape water requirement by at least 30% from the calculated baseline for 
the site’s peak watering month meets the prerequisite. The project will attempt 1 credit point for meeting the 
minimum of 50% reduction in potable water use for irrigation.  

Prerequisite/Credit: Indoor Water Use Reduction: The project will exceed the required 20% annual potable 
water use reduction and will target an annual potable water reduction of 35% for 3 points.  

Prerequisite: Whole Building-Level Water Metering: Permanent water meters for each building and will be 
installed and the data will be made available to the USGBC for a minimum of five years.  

Water Metering: The credit can be achieved by installing meters for two or more water consuming subsystems. 
As design progresses, the project team will identify two water consuming systems to be sub-metered. 

Cooling Tower Water Use: The building projects will conduct a one-time potable water analysis, measuring at 
least the five control parameters required.  

 

ENERGY AND ATMOSPHERE 

The proposed building systems are designed to optimize energy performance and reduce energy consumption 
through the selection of high efficiency building equipment. The Project team will engage a building commissioning 
agent and building envelope commissioning agent to ensure the proper installation and operation of systems. 

Prerequisite/Credit: Fundamental and Enhanced Commissioning and Verification: The project team will 
engage a Commissioning Agent (CxA) to review the proposed design and confirm the building systems are 
installed and function as intended and desired. The project will pursue Enhanced Commissioning and Building 
Envelope Commissioning to further support the design, construction, and operational requirements for 
enclosure, energy, water, indoor environmental quality, and durability.   

Prerequisite/Credit: Energy Performance: As design progresses, the design team will continue to use whole 
building energy modeling to assess the annual energy use and cost savings. Early energy analysis results from 
a preliminary assessment estimate annual energy cost savings of approximately 21% (10 points) for the project, 
when compared to the LEED v4 baseline - Appendix G of ANSI/ASHRAE/IESNA Standard 90.1-2010.  

Prerequisite/Credit: Building-level Energy Metering: Permanent whole building energy meters for building 
will be installed and the data made available to the USGBC for a minimum of five years.  

Prerequisite: Fundamental Refrigerant Management: Per the prerequisite requirements, the project will not 
use CFC-based refrigerants in all newly installed mechanical and refrigeration systems.  

Advanced Energy Metering: The credit can be achieved by installing meters for all energy using end uses that 
consume 10% or more of the total annual building energy use. As design progresses, the project team will 
continue assess the applicability of this credit. 

Grid Harmonization (v4.1): The project will investigate meeting the requirements of case 3: Load Flexibility and 
Management strategies.  
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Renewable Energy Production: The Owner is diligently working toward providing a photovoltaic array on the 

roof of the Phase I structured parking garage.   The PV array would be mounted on a steel trellis structure above 

the top level of the garage. The proposed array is estimated produce approximately 970MWh per year and will 

provide on-site renewable electricity allocated across the three buildings proposed for the site. Additionally, 

battery storage associated with the PV array may be located in the structured parking as part of the Phase I 

project.  

Green Power and Carbon Offsets: The developer may elect to purchase green power and/or carbon offsets 
through a 5-year contract to offset 100% of the building’s energy use.  

 

MATERIALS AND RESOURCES 
This category focuses on minimizing the embodied energy and other impacts associated with the extraction, 

processing, transport, maintenance, and disposal of building materials. The requirements are designed to support a 

life-cycle approach that improves performance and promotes resource efficiency. Each requirement identifies a 

specific action that fits into the larger context of a life-cycle approach to embodied impact reduction. 

Prerequisite: Storage and Collection of Recyclables: Recyclables will be collected throughout the building and 

designated storage and collected recyclables will be provided for the future tenants. The building management will 

contract with a local waste hauler to pick up collected/stored recyclables on a regular basis.   

Prerequisite/Credit: Construction and Demolition Waste Management: The project manual will include 

direction for the CM to provide and implement a compliant Construction Waste Management Plan. The 

construction management team will endeavor to divert demolition debris and construction waste from area 

landfills to the extent possible. The team will target a minimum diversion rate of 50% overall, using at least two 

separate material waste streams. The LEED credit will be evaluated based on performance during the 

construction process.  

Building Product Disclosure & Optimization – Environmental Product Declarations: The project manual will 

include materials and product specification that enable the CM to procure and install at least 20 different 

permanently-installed products sourced from at least five different manufacturers with compliant EPD 

documentation.  

Building Product Disclosure & Optimization – Material Ingredients: The project manual will include materials 

and product specification that enable the CM to procure and install least 20 different permanently-installed 

products sourced from at least five manufacturers that use approved program certification to demonstrate the 

chemical inventory of the product.  

 

INDOOR ENVIRONMENTAL QUALITY 
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The comfort and well-being of the building occupants will be paramount in regard to air quality, access to light, and 

thermal comfort. An indoor air quality management plan will be implemented during construction to enhance the well-

being of construction workers and to promote a better indoor environment for building occupants. Low-emitting 

materials will be employed throughout the building to reduce the quantity of indoor air contaminants and promote the 

comfort and well-being of installers and building occupants.  

Construction practices will promote a high level of indoor air quality during construction. Low-emitting materials (low to 

no Volatile Organic Compounds, or VOCs) will be used throughout the project to promote health and wellness for 

occupants. Quality views of will be provided for occupants. Design strategies will focus on future tenant occupant 

comfort, controllability, and well-being. 

Prerequisite: Minimum Indoor Air Quality Performance: The project’s mechanical systems will be designed to 

meet or exceed the requirements of ASHRAE Standards 62. 1-2010. 

Prerequisite: Environmental Tobacco Smoke Control: The building projects will be smoke free, and smoking 

will be prohibited within 25 feet of building entrances, openings, and air intakes. Signage will be posted as 

required.   

Enhanced Indoor Air Quality Strategies: The project team design to mitigate and control the entry of pollutants 

into the building and contain chemical use areas by installing entryway systems, preventing interior cross 

contamination, and provide proper filtration.  

Low-Emitting Materials: The project will comply with the LEED v4.1 requirements for Low Emitting Materials. 

The project manual will include specifications to enable the CM to procure and install materials and products that 

comply with the credit VOC limits and General Emissions evaluation requirements.   The project will endeavor to 

meet the requirements of four of the following optional compliance categories: adhesives/sealants; 

paints/coatings; flooring, wall board, ceilings, insulation, composite wood and exterior applied products.  

Construction Indoor Air Quality Management Plan: The project manual will provide direction for the CM to 

develop and implement a compliant Indoor Air Quality Management Plan for the construction and pre-occupancy 

phases of the Project to meet/exceed the recommended Control Measures of the SMACNA IAQ Guidelines for 

Occupied buildings Under Construction 2nd Edition 2007, ANSI/SMACNA 008-2008 (Chapter 3). 

Quality Views: A direct line of sight to the outdoors via vision glazing must be provided for 75% of all regularly 

occupied floor area; a clear image must be provided of the exterior. Demonstration of achievement of this credit 

may be earned through the use of tenant test fit plans. 

INNOVATION IN DESIGN 

The project can achieve additional points for implementing, new innovative methodologies, at least one pilot credit, 
and achieve exemplary performance by exceeding the existing prerequisite and credit requirements.  

› Exemplary Performance: Heat Island Reduction: The project has designed for 100% of parking spaces 
to be covered in an underground garage.  

› Exemplary Performance: TBD 
› Innovation: TBD 
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› Innovation: TBD 
› Pilot Credit: TBD 
› LEED Accredited Professional: The design team for the project includes several LEED Accredited 

Professionals. Therefore, this credit will be achieved.  

 

REGIONAL PRIORITY 
Regional Priority Credits (RPCs) are established LEED credits designated by the USGBC to have priority for a 

particular area of the country. When a project team achieves one of the designated RPCs, an additional credit is 

awarded to the project for up to four total points. 

Applicable Regional Priority Credits (RPC) for the Project include: 

› Optimized Energy Performance (17% - 8 points threshold) 

› Building Life-Cycle Impact Reduction (2 points threshold) 

› High Priority Site (2 points threshold) 

› Rainwater Management (2 points threshold) 

› Indoor water Use Reduction (40% - 4 points threshold) 

The project is currently anticipating one point as ‘Yes’ for the Optimized Energy Performance and High Priority Site 

Regional Priority Credits. Achievement of these credit and any additional credits will be confirmed during the design 

process.  
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LEED v4 BD+C: Core and Shell
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Y M N 1
1 0 0 Credit 1 1

15 0 5 20 6 1 7 14
x x x Credit 1 20 Y Prereq 1 Required
2 Credit 2 2 Y Prereq 2 Required
2 1 Credit 3 3 1 1 4 Credit 1 6
6 Credit 4 6 1 1 Credit 2 2
3 3 Credit 5 6 2 Credit 3 2
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1 Credit 3 1 1 Credit 3 Construction Indoor Air Quality Management Plan 1

2 1 Credit 4 3 3 Credit 4 3
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1 Credit 7 Tenant Design and Construction Guidelines 1 6 0 0 Innovation 6

1 Credit 1 Exemplary Performance: Heat Island Reduction 1

6 0 5 11 1 Credit 2 Exemplary Performance: TBD 1
Y Prereq 1 Outdoor Water Use Reduction Required 1 Credit 3 Innovation Credit: TBD 1
Y Prereq 2 Required 1 Credit 4 Innovation Credit: TBD 1
Y Prereq 3 Building-Level Water Metering Required 1 Credit 5 Pilot Credit: TBD 1
1 1 Credit 1 Outdoor Water Use Reduction 2 1 Credit 6 1
3 3 Credit 2 6
1 1 Credit 3 2 1 1 2 Regional Priority (earn up to 4 points) 4
1 Credit 4 Water Metering 1 1 Credit 1 EAc2 Optimize Energy Performance (17%/8 pts) 1

1 Credit 2 MRc1 Building Life-Cycle Impact Reduction (2pts) 1

14 4 15 33 1 Credit 3 LTc3 High Priority Site (2 points) 1
Y Prereq 1 Required 1 Credit 4 SSc4 Rainwater Management (2 pts) 1
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Y Prereq 4 Required
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TGE CREDIT UPDATE SUGGESTIONS

Optimize Energy Performance
Advanced Energy Metering
Grid Harmonization (v4.1)
Renewable Energy Production
Enhanced Refrigerant Management
Green Power and Carbon Offsets

Energy and Atmosphere
Fundamental Commissioning and Verification
Minimum Energy Performance
Building-Level Energy Metering
Fundamental Refrigerant Management
Enhanced Commissioning

Light Pollution Reduction

Water Efficiency

Indoor Water Use Reduction

LEED Accredited Professional
Indoor Water Use Reduction
Cooling Tower Water Use

Site Development - Protect or Restore Habitat Low-Emitting Materials
Open Space
Rainwater Management Daylight
Heat Island Reduction Quality Views

Sustainable Sites Minimum Indoor Air Quality Performance
Construction Activity Pollution Prevention Environmental Tobacco Smoke Control
Site Assessment Enhanced Indoor Air Quality Strategies

Access to Quality Transit Building Product Disclosure and Optimization - Sourcing of Raw Materials
Bicycle Facilities
Reduced Parking Footprint Construction and Demolition Waste Management 
Green Vehicles

Sensitive Land Protection Construction and Demolition Waste Management Planning
High Priority Site Building Life-Cycle Impact Reduction
Surrounding Density and Diverse Uses Building Product Disclosure and Optimization - EPD

Integrative Process
Integrative Process

Location and Transportation Materials and Resources
LEED for Neighborhood Development Location Storage and Collection of Recyclables
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INTRODUCTION 
 

This document outlines Development Review Application requirements in relation to the long-term 

environmental sustainability and climate resilience of buildings within Somerville. Development proposals that 

require Site Plan Approval by the Somerville Zoning Ordinance must include a completed Sustainable & 

Resilient Buildings Questionnaire (Questionnaire) with the required Development Review Application. A 

Development Review Application is considered incomplete unless a completed questionnaire is submitted with 

the application. It is strongly recommended that the development team meets with staff from the Office of 

Sustainability and Environment prior to submitting the Development Review Application.  

 

The purpose of this Questionnaire is to minimize the adverse environmental impacts in the design, construction, 

and occupancy of buildings in Somerville and to ensure that the impacts of future climate conditions are 

carefully evaluated.  

 

Please review the following documents before completing the Questionnaire:  

 

• Somerville Climate Change Vulnerability Assessment 

• Carbon Neutrality Pathway Assessment  

• Somerville Climate Forward 

 

PROCEDURE: 

 
A completed Sustainable & Resilient Buildings Questionnaire must be submitted with a Development Review 

Application for all development proposals that require Site Plan Approval. New construction or alterations to 

existing structures of 25,000 square feet or more must also submit an updated Questionnaire prior to the 

issuance of the first Building Permit and prior to the issuance of the first Certificate of Occupancy to identify 

any design changes made subsequent to Site Plan Approval or additional information determined as the 

development process unfolds. 

 

BACKGROUND: CARBON NEUTRALITY 

 
Understanding the global imperative to reduce greenhouse gas emissions in order to prevent extreme changes to 

the climate, Mayor Joseph A. Curtatone set a goal for Somerville to become carbon neutral by the year 2050. 

Carbon neutrality is defined as the net-zero release of carbon dioxide and other greenhouse gases (GHG) within 

Somerville’s municipal boundary. Reducing greenhouse gas emissions is critical to avoiding the worst impacts 

of climate change and to protecting the health, safety, and welfare of current and future generations.  In 2017, 

the Somerville Board of Aldermen passed a resolution reaffirming the city’s carbon neutrality goal. And In 

2018, Somerville released its first community-wide climate action plan, Somerville Climate Forward.  

 

To achieve carbon neutrality by 2050 and to minimize adverse environmental impacts, Somerville will need to 

drastically reduce greenhouse gas emissions from electricity, buildings, transportation, and waste disposal.  To 

meet these goals, all buildings within the city will need to pursue net zero emissions. New development should 

https://www.somervillema.gov/sites/default/files/6-13-2017_Somerville%20CCVA%20Final%20Report.pdf
https://www.somervillema.gov/sites/default/files/6-13-2017_Somerville%20CCVA%20Final%20Report.pdf
https://www.somervillema.gov/climateforward
https://www.somervillema.gov/climateforward
https://somervillema.gov/climateforward
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be designed to maximize envelope performance and energy efficiency, produce or procure renewable energy, 

and phase out fossil fuel use through electrification of building systems. The City of Somerville recognizes that 

as technology advances, incorporating design elements to mitigate carbon emissions and increase resilience may 

become more feasible. Applicants are asked to devise strategies that permit building systems to adapt and 

evolve over time to further reduce GHG emissions and to avoid path dependency that perpetuates reliance on 

fossil fuels. 

 

BACKGROUND: CLIMATE CHANGE VULNERABILITY 
 

Despite efforts to minimize greenhouse gas emissions, climate change is already impacting Somerville and 

changes to the climate will continue to intensify. The City of Somerville’s Climate Change Vulnerability 

Assessment analyses vulnerabilities associated with Somerville’s key climate stressors: increased precipitation, 

sea level rise and storm surge, and higher temperatures. The analysis recommends that new development 

consider these climate impacts and take appropriate measures to address the projected climatic conditions 

described in the assessment.  

 

Several areas of Somerville are already prone to flooding from intense precipitation. With climate change, 

precipitation events will become more intense—meaning that a greater volume of rain will fall in a shorter 

period of time. Somerville is projected to experience more than a 30% increase in rainfall during a 100-year 24-

hour event. This increase in precipitation will increase the risk of flooding in areas where the drainage system 

does not have sufficient capacity.  

 

In addition to flooding from precipitation, sea level rise and storm surge are already potential concerns for areas 

of East Somerville and by 2035-2040 the Amelia Earhart Dam could be regularly flanked by storms, resulting in 

flooding for areas of Assembly Square, Ten Hills, and Winter Hill.  

 

As the climate continues to change, average seasonal temperatures are also expected to increase and the number 

of days above 90 degrees Fahrenheit (historically about 10 a year) could rise to 40 days by 2030, a third of the 

summer, and 90 days by 2070, nearly the entire summer. In 2018 there were 23 days over 90 degrees.  

As temperatures increase, Somerville will become more susceptible to the urban heat island effect which causes 

hotter temperatures due to paved surfaces and waste heat generated by energy use when compared to less 

developed areas. Increasing average temperatures can have wide-ranging impacts on human life, the built 

environment, and natural ecosystems. Rising temperatures and more intense heat waves present significant 

public health concerns and can contribute toward kidney, lung, and heart problems. Vulnerable populations are 

particularly susceptible to heat-induced illness and mortality. There will also be increasing demand for indoor 

cooling.  

 

 

The following maps and figures provide an overview of projected climate exposure. Please review the Climate 

Change Vulnerability Assessment for more detailed analysis on Somerville’s exposure, vulnerability, and risk 

to climate change. For higher resolution maps and GIS files, please contact Hannah Payne, Sustainability 

Coordinator, at hpayne@somervillema.gov.  

 

https://www.somervillema.gov/sites/default/files/6-13-2017_Somerville%20CCVA%20Final%20Report.pdf
https://www.somervillema.gov/sites/default/files/6-13-2017_Somerville%20CCVA%20Final%20Report.pdf
mailto:hpayne@somervillema.gov
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2070 Coastal Flood Probability 

 

 
 

This map shows the annual chance of flooding from coastal storm events and sea level rise in 2070. A 100% 

chance of flooding means that there is a nearly certain chance that the area will flood at least once in a given 

year, while a 50% chance means that there is an equal chance that it may or may not flood in a given year. A 

1% chance of flooding corresponds with a 100-year event. A 0.1% chance corresponds with a 1000-year event. 

This map does not account for drainage (Somerville Climate Change Vulnerability Assessment, 2017) 
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2070 Coastal Flood Depth from 2070 100-year Storm Event 

 

 
This map shows the projected flood depths of a 100-year coastal storm event in 2070 along with public 

transportation infrastructure assets.  This map does not account for drainage (Somerville Climate Change 

Vulnerability Assessment, 2017) 
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Precipitation Projections 

Precipitation-based flooding is projected to increase in Somerville and is currently more of an immediate and 

widespread threat than sea level rise and storm surge. The intensification of both the frequency and intensity of 

rainfall events is likely to cause increased risk of flooding during rain events. 

 

Storm Type 
Present-day 

Rainfall 

2030 

Rainfall 

2070 

Rainfall 

10-year (10% annual 

chance), 24-hour 
4.9 in 5.6 in 6.4 in 

100-year (1% annual 

chance), 24-hour 
8.9 in 10.2 in 11.7 in 

 

This map shows the impact of both precipitation-based flooding and sea level rise and storm surge. This map 

shows the modeled flood depths of a 100-year, 24-hour Design Storm with 1-year storm surge and sea level rise 

projections in 2030. Unlike the maps above, this includes modeling of the drainage system, which takes into 

account how water will be conveyed out of the city. The model is based on how the system is designed to 

function, so actual areas of flooding and depth of flooding could vary (Stantec, 2019).  
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This map shows the impact of both precipitation-based flooding and sea level rise and storm surge. This map 

shows the modeled flood depths of the 10-year, 24-hour Design Storm with 1-year storm surge and sea level 

rise projections in 2070. This map includes modeling of the drainage system, which takes into account how 

water will be conveyed out of the city. The model is based on how the system is designed to function, so actual 

areas of flooding and depth of flooding could vary (Stantec, 2019).  
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This map shows the impact of both precipitation-based flooding and sea level rise and storm surge. This map 

shows the modeled flood depths of 2070 100-year, 24-hour Design Storm with 100-year storm surge and sea 

level rise projections in 2070. This map includes modeling of the drainage system, which takes into account 

how water will be conveyed out of the city. The model is based on how the system is designed to function, so 

actual areas of flooding and depth of flooding could vary (Stantec, 2019).    
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Temperature Projections 

 

 
 (Somerville Climate Change Vulnerability Assessment 2017) 

 

Temperature 
1971-2000 

(average) 

2030 

(low)       Avg.      (high) 

2070 

(low)       Avg.      (high) 

Annual  50.0º F 53.3º F 53.5º F 55.8º F 58.7º F 

Summer  70.6º F 74.5º F 74.8º F 77.4º F 80.6º F 

Winter  29.8º F 32.2º F 33.0º F 34.6º F 38.0º F 

 

RESOURCES: 
For information on net-zero and resilient building and site design, please review the following resources:  

• Passive House  Principles 

• Architecture 2030 Palette (Net-zero design tools) 

• Building Resilience in Boston 

• Enhancing Resilience in Boston  

• A Better City’s Resiliency Toolkit 

• Ready to Respond: Strategies for Multifamily Building Resilience 

 

For additional information visit www.somervillema.gov/sustainaville 

https://www.phius.org/what-is-passive-building
http://www.2030palette.org/
http://www.greenribboncommission.org/archive/downloads/Building_Resilience_in_Boston_SML.pdf
http://www.greenribboncommission.org/archive/downloads/Building_Resilience_in_Boston_SML.pdf
http://www.abettercity.org/docs-new/resiliency%20report%20web%20FINAL.pdf
http://www.abettercity.org/docs-new/resiliency%20report%20web%20FINAL.pdf
http://challengeforsustainability.org/resiliency-toolkit/
http://challengeforsustainability.org/resiliency-toolkit/
http://www.enterprisecommunity.com/resources/ResourceDetails?ID=0100907
http://www.enterprisecommunity.com/resources/ResourceDetails?ID=0100907
http://www.somervillema.gov/sustainaville
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SUSTAINABLE & RESILIENT BUILDINGS QUESTIONNAIRE 
 

Section 1: Proposal Information    
 

Proposal Name XMBLY 

Address 

 

5 Middlesex Avenue 

Developer BRE-BMR Middlesex LLC 

Business Address 101 Main Street, 16th Floor, Cambridge, MA 02142 

Designated Contact Edward McDonald 

Telephone Number 617-551-5927 

Contact’s Email Address edward.mcdonald@biomedrealty.com 

Date Submitted March 16, 2021 

Filing Type (Development review 

application, Building Permit, or 

CoA) 

Development Review Application  

Is this a revised Questionnaire?  NO 

Is MEPA Approval Required? Yes/No; Why? YES, Why (VHB) Curb Cut on State Road 

 

Section 2:  Building & Site Details 
 

2.1 Building Information  

Building Uses Block 21 A Retail, Laboratory/Office 

Gross Floor Area 493,300 SF 

Expected Life of Building 50 years 

Expected Life of Building 

Systems: HVAC, electrical, boilers, 

plumbing, telecom, lighting, energy 

management.  

15-25 Years 

Type of Heating System(s) Hot Water Boiler Plant 

Type of Cooling System(s) Central Chilled Water Plant 

  

 

2.2. Green Building  

Green Building Professional(s): 

Name(s) and contact information 

Sarah Michelman RA, LEED AP BD+C 

Principal 

The Green Engineer, Inc 

23 Bradford Street  

Concord, MA 01742 

 

sarah@greenengineer.com 
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Professional Credentials: Green 

Building Program Certification(s) 

LEED AP BC+C   GBCI# : 0000087211 
 

Building LEED Rating Certifiable/Silver/Gold/Platinum GOLD 

Building LEED Point Score 

 
62 with additional 8 possible 

Will you pursue LEED 

certification through the USGBC? 

 

YES 

Are any other green building 

certifications being pursued? 

(Passive House, Enterprise Green 

Communities, etc.). Please 

describe. 

WELL, Shell and Core, Silver 

 

  

2.3. Electric Vehicle Parking 

 

 

 

 

The number of electric vehicles (EVs) in Somerville is expected to increase 

significantly over the next decade with more electric vehicles coming to 

market than ever before. Conservative estimates based on historical trends 

alone suggest 20% of personal vehicles in Somerville will be electric by 

2040. Installing capacity for EV supply equipment (EVSE) has been shown 

to be more feasible and cost effective during construction than when 

retrofitting parking areas to support the installation of EVSE in the future1. 

Providing EVSE can increase the property value, become a future revenue 

source, and provide an amenity that more tenants and commuters will be 

looking for. It is recommended that parking facilities be designed to allow 

for the most flexibility to adapt to future needs of electric vehicles and 

changing mobility needs. The City of Somerville recommends 25% of 

spaces have installed charging access and up to 100% of spaces be “EV 

Ready” (everything but the station installed). Eversource currently has a 

program to pay the associated infrastructure costs of EV charging, including 

infrastructure needed to be “EV ready.” Please consult with Eversource to 

determine if any installation costs could be covered through their Make 

Ready Program. 

Total # of Parking Spaces # 1,283 (excludes balance of underground parking to be built during future 

phases to achieve total space count of 1,711) 

EVSE Plugs (number and voltage/ 

level of plugs) 

156 parking spaces will be provided with electric charging stations during 

this phase of construction. MEPA requirement of 5% or 64 spaces will be 

met bringing the total to 12% of the garage parking spaces. 208 V Level 2 

charger. 

EV Ready Spaces (everything but 

station is installed) 

# 156 parking spaces could be provided at a later date with the 

implementation of a demand load management system. 

 
1 http://evchargingpros.com/wp-content/uploads/2017/04/City-of-SF-PEV-Infrastructure-Cost-Effectiveness-Report-2016.pdf; 

https://www.richmond.ca/__shared/assets/Residential_EV_Charging_Local_Government_Guide51732.pdf 

https://www.eversource.com/content/ema-c/residential/save-money-energy/explore-alternatives/electric-vehicles/charging-stations/new-construction-projects
https://www.eversource.com/content/ema-c/residential/save-money-energy/explore-alternatives/electric-vehicles/charging-stations/new-construction-projects
http://evchargingpros.com/wp-content/uploads/2017/04/City-of-SF-PEV-Infrastructure-Cost-Effectiveness-Report-2016.pdf
https://www.richmond.ca/__shared/assets/Residential_EV_Charging_Local_Government_Guide51732.pdf
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Please share any other information 

on your EV strategy. Have you 

spoken with Eversource? Are you 

talking with EVSE providers? Have 

you considered EVSE needs in 

conjunction with your parking and 

mobility management plans? 

We have engaged with Eversource in a ‘sustainability charette’ discussion 
on March 11, 2021 as a first step in the ongoing project tracking process.  

 

2.4 Key Building Efficiency Metrics 

The following should be provided for each building type (office, retail, multifamily, hotel, restaurant, etc.). 

 

Vertical Envelope Performance: 

 

 ASHRAE Reference Building Proposed Building 

Vertical 

Envelope 

Percent of 

Vertical 

Area 

R-Value 
(see note 1) 

U-Factor 
(see note 2) 

Percent of 

Vertical 

Area 

R-Value 
(see note 1) 

U-Factor 
(note 2) 

Framed and 

Insulated Walls 
70% R-13+R-7.5 c.i. U-0.064 19.2% 

R-13+R-7.5 

c.i. 
U-0.064 

Opaque Curtain 

Wall Systems  

n/a – ASHRAE reference building does not include 

provisions for opaque glazing systems. 
42.8% R-14.3 U-0.070 

Fenestration 

(Vision Glazing) 
30% R-2.6 U-0.380 38.0% R-4.0 U-0.250 

       

 100% 
Aggregate U-

Factor 
U-0.16 100% 

Aggregate U-

Factor 
U-0.14 

  
Aggregate R-

Value 
R-6.3  

Aggregate R-

Value 
R-7.3 

 

Notes: 

1. Show in format of R+R c.i. where first R is amount of discontinuous insulation and second R is amount 

of continuous insulation. 

 

2. U values shall be based on indicated R+R c.i. and shall conform to Appendix A of ASHRAE 90.1 2013. 

 

3. U value includes frame, per NRFC standard methods.  

 

4. Aggregate U is calculated as: (U1%1 + U2%2 + U3%3) where U is the respective thermal transmittance 

values and %1 is the percent area of framed insulated wall; %2 is the percent area of opaque glass, 

curtain, or shadowbox; and %3 is the percent area of vision glass.  Only areas adjacent to conditioned 

space are counted, areas adjacent to unconditioned spaces (e.g. parking garages, mechanical penthouses) 

are not counted.  Aggregate R is the inverse of aggregate U.  For percent areas for ASHRAE reference 

building, see Table G3.1.1-1 in ASHRAE 90.1 2013. 
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Other Performance Metrics  AHA(MEPFP Engineer- Heating and cooling values are pending energy modeling) 

 
 ASHRAE Reference 

Building 

Proposed Building 

Air Infiltration (ACH 50) 0.40 cfm/ft2 0.40 cfm/ft2 

Aggregate Vertical Envelope 

R-Value 
R-5.16 R-7.34 

Roof R-Value R-31.3 R-40.0 

Lowest level conditioned floor 

above unconditioned space (if 

any) R 

NA NA 

Cooling End Use (kBtu/sf-yr) 6.94 (kBtu/sf-yr) 5.62 (kBtu/sf-yr) 

Heating End Use (kBtu/sf-yr) 128.36 (kBtu/sf-yr) 36.86 (kBtu/sf-yr) 

Peak Heating (kBtu/hr-sf) 0.0795 (kBtu/hr-sf) 0.0334 (kBtu/hr-sf) 

Peak Cooling (kBtu/hr-sf) 0.00801 (kBtu/hr-sf) 0.00745 (kBtu/hr-sf) 

Site EUI (kBtu/hr-sf) 231.07 (kBtu/sf-yr) 142.36 (kBtu/sf-yr) 

 

 

Section 3. Planning for Net Zero Emissions and Energy Resilience 
 

3.1. How is the building currently designed to reduce energy usage? Please describe the key design 

features of the building including: 

A) Building envelope performance (including roof, foundation, walls, and window assemblies) 

B) How has the design team integrated energy performance into the building and site design and 

engineering (orientation, massing, mechanical systems, envelope, etc.)?  

C) Efficiency of heating and cooling systems. Will these systems be electric? Provide reasoning for 

selection of heating and cooling systems. 

 

A. WHOLE BUILDING ENVELOPE 

The building envelope is being developed to comply the prescriptive energy conservation and 

performance requirements of the Energy Efficiency Provisions of the State Building Code (780 CMR), 

in accordance with the 2018 International Energy Conservation Code (IECC 2018) with Massachusetts 

Amendments. The proposed building envelope design includes Greenhouse Gas Emissions provisions 

that target a Whole Building Envelope thermal performance that exceeds the code-prescribed minimum 

by fifteen percent (15%), high-performance windows and glazing (U-0.28, SHGC-0.32), and increased 

roof insulation (R-40 c.i.). These performance goals are achieved through targeted improvements to the 

various components of the proposed vertical wall assemblies and roofing assemblies.  
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VERTICAL WALL ASSEMBLIES: 

 

Unitized Curtain Wall 

The vertical wall assemblies of the proposed building shall consist predominantly of a unitized, glazed 

aluminum curtain wall system. The proposed unitized curtain wall system shall be designed to target an 

area-weighted U-Factor of 0.250 (R-4) at fixed vision glazing and an area-weighted U-Factor of U-

0.070 (R-14.3) at opaque areas using several custom techniques, some of which include the following. 

The final design of the curtain wall systems to achieve thermal performance requirements is provided 

by the curtainwall vendor through a design-assist process. 

Curtain Wall Frame: The unitized curtain wall frame shall consist of extruded aluminum framing 

components that are thermally-broken to mitigate thermal bridging from exterior ambient 

conditions to interior ambient conditions. 

Vision Glazing: Vision glazing shall employ Triple-Glazed insulated glazing units including 

Low-Emissivity coated glass, argon-filled air-spaces, and low-conductivity (warm-edge) 

desiccant-filled thermal spacers. 

Opaque Curtain Wall: Opaque curtain wall areas shall consist of opaque cladding materials that 

are thermally-broken from the curtain wall chassis to mitigate thermal bridging from exterior 

ambient conditions to interior ambient conditions. The insulation cavity behind the opaque 

cladding shall consist of semi-rigid mineral wool insulation with an average resistance to 

conductive heat flow of R-4.2/inch. 

Inboard Insulation: Where required to maintain the overall thermal performance of the unitized 

curtain wall system at the specified values, semi-rigid mineral wool insulation may be designed 

to be applied inboard of the curtain wall system at vertical and horizontal opaque zones. 

 

Aluminum-Framed Storefront Systems  

Aluminum-Framed Storefront Systems are anticipated to be employed at ground-level where vision 

glazing is required, including the laboratory/office tenant lobby and at retail tenant locations. The 

proposed aluminum-framed storefront systems shall be designed to target an area-weighted U-Factor 

of 0.250 (R-4) at fixed vision glazing using several custom techniques, some of which include the 

following. The final design of the storefront systems to achieve thermal performance requirements is 

provided by the curtainwall vendor through a design-assist process..  

Storefront System Frame: The aluminum-framed storefront system frame shall consist of 

extruded aluminum framing components that are thermally-broken to mitigate thermal 

bridging from exterior ambient conditions to interior ambient conditions. 

Vision Glazing: Vision glazing shall employ Triple-Glazed insulated glazing units including 

Low-Emissivity coated glass, argon-filled air-spaces, and low-conductivity (warm-edge) 

desiccant-filled thermal spacers. 

 

Framed and Insulated Wall Assemblies 

Framed and insulated wall assemblies are being design at vertical assemblies outside the curtain wall 

and storefront assemblies, including ground-level back-of-house, ground-level loading docks, ground-

level retail tenant locations, and at rooftop mechanical penthouses. The proposed framed and insulated 
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wall assemblies shall consist of light-gauge metal framing (LGMF), glass-mat sheathing, vapor-

impermeable weather-resistive barriers, semi-rigid insulation, and wall cladding panels, and shall be 

designed to target an area-weighted R-Value of R-15.6 (U-0.064). 

The proposed framed and insulated wall assemblies shall be assumed to use semi-rigid mineral wool 

insulation boards. The insulation shall be placed fully-outboard of the LGMF, glass-mat sheathing, 

and weather-resistive barrier to mitigate deration of the insulation by the steel studs. Additionally, the 

system shall be designed to use a thermally-broken subgirt framing system to support the wall 

cladding components, to mitigate thermal bridging through the insulation layers. 

 

 

ROOFING ASSEMBLIES 

 

Thermoplastic Roofing Assemblies 

The roofing assemblies of the proposed building shall consist predominantly of Thermoplastic 

Polyolefin (TPO) roofing membrane assemblies. The proposed thermoplastic membrane roofing 

assemblies shall be designed to target an area-weighted R-Value of R-40 (U-0.025) by employing rigid 

polyisocyanurate insulation. The assembly shall be specified as a ‘fully-adhered’ system in lieu of a 

‘mechanically-fastened’ system to mitigate the effects of thermal bridging intrinsic to metal fasteners 

and the subsequent deration of the surrounding insulation.  

 

Inverted Roofing Membrane Assemblies 

Where tenant occupancy of roofs and terraces are expected, or where roofing overburden loads are 

anticipated to exceed 25 pounds per square inch, inverted roofing membrane assemblies (IRMA) may 

be used. The proposed IRMA assemblies shall consist of either reinforced cold fluid-applied resin or 

hot fluid-applied rubberized asphalt waterproofing membranes. The proposed IRMA roofing assemblies 

shall be designed to target an area-weighted R-Value of R-40 (U-0.025) by employing rigid extruded 

polystyrene (XPS). Thermal bridging effects are not anticipated with an IRMA assembly, as these 

systems are customarily ballasted with proprietary pedestal-and-paver systems that sit above the 

insulation layer of the assembly. 

 

 

 

B. The building orientation is aligned with established blocks in the Assembly Square urban grid.  The 

portion of the façade facing south has a series of horizontal sunshades integrated into the façade. The 

primarily western façade has a higher percentage of solid panels.  High efficiency central cooling and 

heating plants are proposed using HVAC equipment that exceeds code efficiencies including 

consideration for heat recovery chillers, high efficiency heat recovery systems,  and exhaust 

monitoring and fan speed control systems for increased energy performance. 

 

C. Laboratory and office spaces are being conditioned by chilled and hot water plants with reset controls. 

            Chiller Efficiency is 0.396 kW/ton (NPLV), Boiler Efficiency is 95.2%. Chillers utilize electricity for  
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       cooling, Boilers utilize natural gas for heating. The gross square footage of the design and its use as  

       laboratory and office space were the primary reasons for selecting a CHW/HW plant. Size of building 

       makes it a good candidate for these systems (vs DX). 

 

 

 

 

3.2 Will the building be a net zero carbon building? A net zero carbon building is a highly energy efficient 

building that does not burn fossil fuels and either produces or procures enough carbon-free electricity to meet 

the building’s total energy demand. If the building will not be a net zero carbon building, provide a technical 

description of how the building’s systems will be transitioned over time to achieve net zero carbon emissions, 

including how and when systems can be transitioned in the future to carbon-free alternatives (provide 

timeline including 2030, 2040, and 2050 targets). Description must include whether any remaining emissions 

will be offset with on-site or off-site renewables and at what quantity. Changes could include, but are not 

limited to, addition of on-site renewable energy generation, energy storage, additional energy efficiency 

measures, building electrification, or other measures that would further reduce greenhouse gas emissions. 

 

This project is a core and shell building designed to accommodate future tenants with a research and 

development/laboratory need.  Due to the focus on a very specific anticipated future tenant type the building 

systems are being designed to accommodate high ventilation demand and high process energy use.  The 

current high performance/efficiency building HVAC equipment available on the market requires fossil fuels 

for high efficiency operation. Therefore, designing an all-electric building is not feasible at this time. The 

building project will be designed to ensure that in the future when the original equipment reaches its end of 

life it can be replaced with all electric systems. 

    
Over time, the building’s base systems can be transitioned to all-electric options, but cutting off the natural 

gas supply entirely may be challenging since 40% of the building is dedicated to tenant labs which require 

flexibility for conducting experiments and research.  A potential pathway to a net zero carbon building could 

include: 

 

2040 target: Transition to electric heating system by replacing condensing hot water boilers with electric heat 

pumps or electric resistance boilers. Also commit to procuring off-site renewable energy that is Green-e 

Energy certified or equivalent for at least 100% of the building’s total site energy use. 

 

2050 target: Tenant commitment to eliminate natural gas consumption. 

 

 

 

3.3 Describe any and all incentives, rebates, grants provided by utilities, government organizations, and 

other organizations being pursued to maximize building efficiency and to reduce emissions. Description 
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must include any incentives that were considered but are not being pursued, including reasoning for each 

decision.  

 

The team is considering applying for the Eversource / Mass Save – New Buildings and Major Renovations Path 

2: Whole Buildings EUI Reduction incentive program. This incentive program provides financial incentives 

based on a percent EUI reduction beyond the Mass Save baseline and provides a cost share for the technical 

assistance and energy modeling fees. To be eligible, the project must have a goal of meeting at least 10% EUI. 

The team has met with Eversource and National Grid on March 11, 2021 as a first step in the Mass Save 

incentive program. 

 

 

 

3.4 Evaluate feasibility of on-site renewable generation. Please describe your analysis and findings. Analysis 

should consider incentives available. Will any renewable energy generation be incorporated into the project? If 

so, please describe (system type and capacity). If no, could it be added in the future? And will any off-site 

renewable energy be purchased?  

The design team is contemplating the installation of a carport PV array on the roof of the standalone parking 

garage. The garage deck could be covered with an approximately 780 kWdc system, and the design team is 

finalizing the solar system specs to determine the yearly kWh produced by the system. The solar system will be 

installed behind the meter allowing the site to consume the energy the solar system produces. SMART 

incentives are available from the state along with federal investment tax credits that will be secured through the 

equipment procurement.   

 

 

 

 

 

3.5. Are any on-site energy storage systems planned? Please describe. 

The design team is contemplating a 250 kW / 556 kWh energy storage system connected to the PV array located 

within the ground floor of the standalone garage. We are working with the energy storage manufacturer to 

ensure installation and operational requirements are met. 

 

 

 

 

3.6 Does the electric utility’s infrastructure have enough capacity to support the addition of your 

building’s energy load? Please provide confirmation from utility. 

 

Owner will be engaging in discussions with Eversource regarding new electric service requirements for the 

project. 
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3.7 Will the building’s roof include any sustainability features? These may include, but are not limited to, 

high albedo roof materials, solar panels, or vegetation. Please describe what features could be added in the 

future (i.e. roof will be designed to support solar or green roof installation of X size). 

The proposed laboratory/office building shall employ a combination of high-albedo roofing materials 

including: (1) White Thermoplastic Polyolefin (TPO) roofing membrane with an initial LEED Solar 

Reflectivity Index (SRI) greater than 90, and (2) light-colored roofing pavers at inverted roofing membrane 

assemblies (IRMA), such as occupied terraces. 

 

 

 

Section 4: Climate Change Risk and Vulnerability 
 

4.1 Climate Vulnerability  

Exposure 

(check all that apply) 

 Sea Level Rise & Storm Surge YES 

 Precipitation Induced Flooding YES 

 Heat YES 

 Other(s): VHB??  TGE?? 

 

4.2  How is your site vulnerable to projected climate change impacts?  

·  Coastal flooding influenced by the tidal portion of the Mystic River below the Amelia Earhart Dam,  

·  Riverine flooding influenced by the portion of the Mystic River above the Amelia Earhart Dam,   

·  Local street drainage and ponding influenced by rainfall events, and 

·  the effects of sea level rise on each of the three prior flood hazards approach. 

 

Refer to Figures (attached), which depict the location of the Project Site on the Integrated Flood Model Map 

Scenarios. 

 

Increased storm frequency and intensity 

Increased temperatures – heat island becomes bigger issue, hotter summers 

 

 

 

 

The next two sections ask specific questions about how the project is designed to manage climate-related risks 

from heat, coastal and inland flooding. 

 

Section 5: Managing Heat Risks 
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5.1  Describe all building features that will keep building occupants safe and comfortable during extreme 

heat, including mechanical systems and non-mechanical design elements to cool building (orientation, 

envelope, operable windows, etc.). 

Mechanical systems have been sized to meet ASHRAE 0.4% Heating design day conditions using weather 

data from Logan International Airport. Exterior shading system on curtainwall assemblies.  

 

 

 

 

5.2 How has increased demand for indoor cooling been factored into the building design and energy 

management strategy? 

Chillers are sized at (3) chillers providing a combined 75% of the building peak load. Chilled and 

condenser water risers are sized such that higher GPM’s than noted can be provided to lower floors for 

tenant flexibility. From this design & available roof space, future capacity could be added. 

 

 

5.3 List any indoor spaces without cooling and their uses.  

Penthouses will be heated and ventilated only. 

Eversource vault and main electric room will be heated and ventilated only. 

Building entrance vestibules will be heated only. 

Dry sprinkler rooms will be heated only. 

Elevator shafts and mechanical shaft space. 

 

 

 

5.4 What design features will be implemented on site to minimize the site’s contribution to the urban 

heat island effect? Please describe any and all design elements. Strategies could include, but are not be 

limited to, the following: 

• High albedo pavement or roof materials 

• Passive cooling or increased ventilation capacity 

• Green roofs or walls 

• Heat resistant trees and plants 

• Additional landscaped areas 

The proposed laboratory/office building shall employ a combination of high-albedo roofing materials 

including: (1) White Thermoplastic Polyolefin (TPO) roofing membrane with an initial LEED Solar 

Reflectivity Index (SRI) greater than 90, and (2) light-colored roofing pavers at inverted roofing membrane 

assemblies (IRMA), such as occupied terraces. 

 

Drought tolerant plant materials 

Deciduous canopy trees which will shade walks, terraces and streets 

Concrete sidewalks with proper SRI values 
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Section 6: Managing Flood Risks  
 

6.1 Is the site susceptible to flooding from sea level rise and storm surge and/or rain events now or 

during the building's expected lifetime? Please refer to the Somerville Climate Change Vulnerability 

Assessment and the updated stormwater flooding maps provided in the Background section of this 

Questionnaire. Additional maps and data are available by request (email hpayne@somervillema.gov)  

According to Figure 15 of CCVA, the Project Site is not susceptible to flooding from coastal flooding events 

and sea level rise in 2030. However, according to Figure 16 of CCVA, the Project Site is found to be 

susceptible to flooding from coastal flooding events and sea level rise in 2070 with a 20 percent annual 

chance of flooding. 

 

The existing site will be filled by 2-4 feet to achieve portions of the building first floor elevation of 13 

feet.(NGVD29). This design elevation was established based on a flood analysis of the local area to which 

identified the most significant risk was the inundation local stormwater infrastructure by future precipitation 

and sea level rise overtopping the outfall. The design mitigated this risk by setting the elevation at 13 feet at 

which point the stormwater from the localized street flooding will find relief overland through the roadway to 

the Mystic River as the highest elevations within the roadway is 12.6 feet. Furthermore, water levels above 

the Amelia Earhart  are controlled by DCR which pumps  prior to anticipated storms to provide greater flood 

storage upstream the Dam. 

 

 

 

 

 

 

If you answered YES to the previous question, please complete the remainder of Section 6. Otherwise, 

you have completed the Questionnaire. Thank you. 

 

 

 

6.2 Flooding Design Considerations VHB 

 
  

Proposed Site Elevation - 

Low 
8.09 (ft) 

Proposed Site Elevation - 

High 
13.2 (ft) 

Lowest elevation of life-

safety systems 
13.8 (ft) 

Proposed First Floor 

Elevation 
9.3- 13.0(ft) 

Nearest flood elevation 

for the 2070 10-year 

storm 

11.8(ft) 

Nearest flood elevation 

for the 2070 100-year 

storm 

12.8 (ft) 
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6.3 What are the first floor uses of the building? Are there any below ground stories of the building? If 

so, what uses are located below ground? 

Lab/Office, Retail, Building Lobby, Back of House support spaces. 

There are no below ground spaces. 

 

 

 

 

 

 

6.4 Are there any flood-sensitive assets, utilities, mechanical equipment, or life-safety systems located 

in areas of the building that are at risk of flooding? What measures will protect building systems during a 

flood or severe storm? These might include, but may not be limited to, the following: 

• Elevation of utilities and mechanical systems 

• Water tight utility conduits 

• Waste water back flow prevention 

• Storm water back flow prevention  

• Systems located above the ground floor  

• Securing objects at risk of becoming dislodged 

All life safety equipment is raised to elevation 13.8 feet. 

Utilities, equipment, or critical site infrastructure will be located above the 2070 DFE unless they are (1) 

specifically allowed below the 2070 DFE, and (2) designed, constructed, and installed to prevent floodwaters, 

including any backflow through the system, from entering or accumulating within the components. 

Any utilities, equipment, or critical site infrastructure located below the 2070 DFE will be permitted in areas 

that are dry floodproofed in accordance with ASCE 24-14 Section 6.2 

 

 

 

 

6.5. Residential and commercial buildings should be designed to maintain regular operations during a 10-year 

storm in 2070. Describe how the site and building have been designed to maintain regular operations--

meaning all systems will remain operational and all occupied spaces are protected from flooding-- 

during the 2070 10-year storm. Please refer to both the 2070 coastal flood probability map and the 2070 10-

year storm and 1-year sea level rise scenario (pages 3 and 6). Resilience measures might include, but may not 

be limited to, the following: 

• Elevation of the site 

• Structural elevation of the building 

• Non-structural elevation of the ground floor  

• Energy storage and backup generation 
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• Wet flood-proofing (allowing water to flow through building envelope) 

• Dry flood-proofing (preventing water from entering building) 

The building will be provided with life safety generator located on the roof and protected from flooding. 

The building will be provided with optional standby generator located on the roof and protected from 

flooding. 

Life safety systems located on the first floor (electric switchgear, transformers, fire pump) are elevated to El. 

13.8 feet. 

 

Portions of site was designed to be raised elevation of 13 ft (up to 4 feet in portions of the site)  and will be 

dry flood proofed to 13.8 feet.  Based on the 2070 10 year storm scenarios the will reach elevation 11.8 which 

will not inhibit regular operations. At the appropriate time in the future, the Project would consider 

implementing temporary flood barriers, and dry floodproofed in accordance with ASCE 24-14 Section 6.2 as 

necessary 

 

 

 

6.6 Residential buildings should be designed to allow occupants to shelter in place during a catastrophic 

storm (100-year event) today and in the future, this means all life-safety systems should be above the 2070 

100-year flood elevation. How will your site and building be impacted by the 2070 100-year, 24-hour 

storm and how will your site and building be designed to protect against those impacts? Please evaluate 

impact based on both the 2070 coastal flood depth model for the 100-year storm and the 2070 100-year, 100-

year sea level rise model (pages 4 and 7). Summarize anticipated pre- and post-event policies, strategies, and 

actions necessary to facilitate post-flood recovery.  

 

Not applicable 

 

 

 

 

6.7 Will hazardous or toxic material be stored on site? Where will it be stored? How will you protect 

hazardous or toxic material from flooding? 

As a lab/office use, there will be chemicals stored in the building with limits as prescribed in the building 

code.  The chemical storage room on the first floor will have a containment berm within the room.   

 

 

 

 

6.8 Will the site be accessible by a typical vehicle during a 10-year event (up to 6 inches of water) and 

by emergency vehicles (up to 12 inches of water) during a 100-year event?  

 

Flooding would be expected in the northwestern corner of the Site by 2070 based on the 10 year and 100 year 

event models, given the necessity to match proposed Site elevations with relation to the existing  adjacent 

Middlesex Avenue and Foley Street rights-of way elevation . This would not impede access from typical 
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vehicles in the 2070 10- year event or from typical emergency access to the Site for the 100 year event as 

access can be gained through Grand Union Boulevard and the interior roadways (Road K and Road L) within 

the Site 
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1 
Project Information 

Contact Information 
The Project development site address and contact information is as follows: 

XMBLY 

5 Middlesex Avenue (Lots 88-A-1) 

BRE-BMR Middlesex, LLC 
c/o BioMed Realty, L.P. 
101 Main Street 
16th Floor 
Cambridge, MA 02142 
Contact:  Salvatore Zinno 
  Sal.Zinno@biomedrealty.com  

    (617) 551-5926  

Project Description  
BRE-BMR Middlesex LLC, (the “Proponent”) intends to develop a dynamic, mixed-use, 
transit-oriented development (“XMBLY”) within the Assembly Square District of 
Somerville, Massachusetts. The Project will be developed as part of the overall combined 
9.43-acre site bounded by Mystic Avenue, Foley Street, Grand Union Boulevard, and 
Revolution Drive. That overall XMBY development received Amended Master Plan 
approval from the City of Somerville in July 2020. The overall XMBLY development 
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program will include a mixture of residential, office/lab, and retail uses with associated 
structured parking facilities and infrastructure improvements.    

As part of this current applicant, the Proponent intends to develop Block 21 (the 
“Project”) of the overall approved XMBLY development program. The Project will include 
approximately 391,200 square feet (sf) of research & development/lab and/or office 
space. This development will include two separate buildings: the Block 21A building 
containing the commercial space noted above, and Block 21B which primarily will be 
used as a 1,283-space parking garage (with an additional twelve surface spaces being 
provided to the south of this building). The ground floor of Block 21A will include 3,300 sf 
of supporting retail/restaurant space, and an additional 2,000 sf of retail space also will 
be located along the ground-floor of Block 21B’s Foley Street frontage. In addition to 
these development components, space for a potential new City of Somerville fire station 
also will be allocated within the lower level along Block 21B’s Middlesex Avenue frontage. 
This development scenario is consistent with that approved as part of the overall XMBLY 
project. The following Mobility Management Plan (MMP) evaluates the transportation 
aspects of this current Project proposal.  

Build Out/Program Estimates 
At its full build-out, the overall XMBLY development will include approximately 
1,219,100 sf of research & development/lab space with and approximately 24,500 sf of 
supporting retail/restaurant space. That development also will include the “Alta XMBLY” 
329-unit residential building discussed above. The current Block 21 development 
evaluated as part of this current MMP considers the transportation aspects of the 
proposed 391,110 sf of research & development space and 2,000 sf of supporting 
ground-floor retail/restaurant space. This Project development is included within the 
overall XMBLY project totals summarized above and the Project is summarized in Table 1 
as follows.  

Table 1 Development Program 

Development a R&D  Retail/Restaurant Total b 
    
Block 21A – XMBLY  391,200 sf 3,300 sf 394,500 sf 
Block 21B – XMBLY              0 sf 2,000 sf 2,000 sf 
    
Total Full Build-out 391,200 sf 5,300 sf 396,500 sf 

a Space shown reflects development building space only and does not include building area associated 
with the Block 21B parking garage or the potential fire station for the City of Somerville.   

Parking Plan  
The following section summarizes the proposed Project parking supply within and 
surrounding the Project Site.  
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Proposed Parking Supply 

The parking needs of the July 2020 approved overall XMBLY Master Plan were planned to 
be accommodated by a total of 1,899 parking spaces, which exceeded the 1,577-space 
requirement of the Somerville Zoning Bylaws. This supply included 188 of those spaces 
being located within the Alta XMBLY residential building currently under construction 
within Block 23.  

With the current Project, a new parking garage will be conducted within Block 21B 
including 1,283 parking spaces. A small portion of the existing surface parking area to the 
south of Block 21B will be reused and reconfigured to provide twelve surface parking 
spaces. These spaces will be south of and adjacent to Road L, and only will be provided 
on an interim basis until the subsequent construction of Block 24 in the future.  

The Block 21B parking structure is intended to be used solely to accommodate the 
Project’s parking needs. Access to the Block 21B garage will be controlled through gating, 
ticketing, reader cards or other means. This will help avoid this parking being used for the 
MBTA or other nearby developments. Any parking spaces made available for public use 
as specified in the MMP will have market-rate parking fees for their use.    

In addition to the 1,283-space parking structure, a small portion of the existing Site 
parking field will be reused on an interim basis as part of the Project. Specifically, twelve 
surface parking spaces will be provided within a small reconfigured lot to be provided on 
the south side of Road L opposite Block 21B. This area will be eliminated with the 
subsequent eventual construction of Block 24.  

On-Street Parking  

The regulation of any on-street parking within and adjacent to the Project will be 
coordinated through consultation with the City. However, while on-street parking 
currently is provided adjacent to the Site on Foley Street those spaces will be eliminated 
as part of the Project to provide enhance bicycle and pedestrian amenities. No parking is 
proposed along the Block 21 Alley or Road L. The limits of the on-street parallel parking 
previously proposed along Road K will be reduced. This will involve the spaces previously 
proposed adjacent to Block 21A mostly being eliminated, with the exception of four 
spaces located just north of Road L. These are expected to be used mainly for pick-up 
and drop-off activity associated with Block 21B. A small area opposite Block 21B on the 
south side of Road L will be used for public amenity space. While sloped-granite edging 
will be provided along that curbline that solely is to allow for food trucks to access this 
area; parking will not be provided at this location.  

Bicycle Parking  

The Project also will include short- and long-term bicycle parking storage in compliance 
with the City of Somerville’s guidelines to encourage cycling as a strong alternative 
transportation mode. The Project will provide interior secured bicycle parking spaces 
located within the Block 21A building. The Project also will be providing short-term 
bicycle racks within 50 feet of the Block 21A building entrance. The City of Somerville 
Zoning Bylaws require that a total of 75 bicycle parking spaces be provided. However, to 
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accommodate the function needs of the Site, a total of 112 bicycle parking spaces will be 
provided.  

Nearby Transit Services 
There are ample public transportation services provided by the Massachusetts Bay 
Transportation Authority (MBTA) currently in the immediate vicinity of the Project Site as 
summarized in the following section and presented in Figure 1. 

Existing Conditions 

The study area is currently served by two MBTA bus routes within 0.5 miles of the Project 
Ste. The area is serviced by MBTA Bus Routes 90 and 95. There are fifteen additional 
MBTA bus routes with stops within one mile of the Site. In addition, the Project Site is 
served by Assembly Station on the Orange Line of the MBTA, which opened in 2014 and 
is located approximately 2,000 feet (approx. 0.38 miles) east of the Project Site via Foley 
Street.  

› Bus Route 90 travels between Wellington Station and Davis Square via Assembly 
Square Mall, Sullivan Square, and Highland Avenue. The nearest stop to the Site is on 
Grand Union Boulevard at Foley Street just east of the Site. During peak periods, Bus 
Route 90 has a frequency of approximately 30-50 minutes. 

› Bus Route 95 travels between Sullivan Square and West Medford via Mystic Avenue 
and Medford Square. The nearest stop to the Site is on Mystic Avenue (Route 38) just 
west of the Site, at Kensington Avenue. During peak periods, Bus Route 95 has a 
frequency of approximately 10-40 minutes. 

› Assembly Station on the Orange Line of the MBTA is approximately 0.38-miles to the 
southeast of the Site via Middlesex Avenue and Foley Street. The Orange Line travels 
from Oak Grove in the north to Forest Hills in the south and serves the cities of 
Malden, Medford, and Somerville, as well as the Boston neighborhoods of 
Charlestown, Downtown, Chinatown, Back Bay, South End, Roxbury, and Jamaica Plain. 
The Orange Line runs approximately every six minutes during peak periods.  

Additional transit service is available within the study area beyond the 0.5 miles range 
discussed above. Additional stops on the Orange Line are located at Sullivan Square 
Station (located approximately 0.8 miles south of the Site) and Wellington (located 
approximately 0.6 miles north of the Site). Both Sullivan Square Station and Wellington 
Station are local transit hubs and provide connections to several additional MBTA bus 
routes.  



Site

Block 21 - XMBLY 
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Figure 3.7

Existing Transit Service Map

Source: Bing Aerial, MassGIS
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Bicycle Network  
The area surrounding the Project Site has ample bicycle accommodations which were 
implemented as part of the adjacent Assembly Row development. These include new bicycle 
lanes, a multi-use path, and other amenities. Grand Union Boulevard currently features 
striped bicycle lanes on both sides of most if its length, though in 2020 the City restriped 
the southerly segment of Grand Union Boulevard to provide a separated bike lane with 
the intent of providing further protection for bicyclists. The City also is exploring bicycle 
infrastructure improvements on Middlesex Avenue to Foley Street. These could include 
bicycle lanes along both sides of the roadway, or a dual-direction cycle track along the 
east side of the roadway, with no parking provided along the west side of the roadway. 
As part of the Project’s current design efforts for the Mystic Avenue/Middlesex Avenue 
intersection, bicycle improvements connecting to this future work also are being 
evaluated. This likely will consist of bike lanes on the east and west sides of Middlesex 
Avenue near the Site, with that amenity transitioning to a two-way seperated bike lane in 
the area to the south of Road L. This eventually will connect to a two-way separated bike 
lane being considered adjacent to the future Block 25 development, which in turn would 
tie into a city-desired two-way bike facility continuing to the south to the City of Boston.  

The nearest Bluebikes bicycle-sharing station to the Project Site is located near the northerly 
headhouse at Assembly Station, approximately 0.38 miles from the Site. Additionally, 
additional bicycle-sharing stations may also be provided at other locations along Middlesex 
Avenue as part of the permitting of other development projects.  

The project intends to include a new Bluebikes bike-share station located next to the 
Development Site. The exact timing and number of bikes at the station will be 
determined through consultation with Bluebikes and the City.  

Figure 2 provides an overview of the existing bicycle accommodations throughout the 
study area. 

 

  





Block 21 - XMBLY 
Somerville, Massachusetts

Figure 2 

Existing Bicycle Infrastructure

Source: NearMap Aerial, City of Somerville GIS
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Sidewalks 
There currently are sidewalks provided along both sides of Grand Union Boulevard, Foley 
Street, and Middlesex Avenue within the vicinity of the Project Site. The new roadways 
being constructed within the Project Site also will be constructed in a pedestrian-friendly 
manner with ample sidewalks provided. There are crosswalks provided at key locations at 
the major intersecting roadways near the Project Site. The southerly portion of Road K 
within the Site also will be constructed as a “festival street” to occasionally be shut down 
for public events. Regardless, all of the internal roadways will be constructed with a 
complete-streets approach with appropriate bicycle and pedestrians’ accommodations, 
combined with standard traffic-calming features. 

In addition to this planned infrastructure, the existing Foley Street cross-section adjacent 
to the Site will be modified in conjunction with the Project. Specifically, this will involve 
the removal of the existing on-street parking along the southerly side of Foley Street. This 
in turn will allow for the installation of a separated bike lane along the south side of the 
street, new landscaping features, and an expansive sidewalk adjacent to Block 21.   

The easterly curbline along Middlesex Avenue also will be shifted to the west as part of 
the Site development. This will involve the northbound roadway segment approaching 
this newly created intersection of Middlesex Avenue and Road L featuring a tapered 
easterly curbline to match the planned reduced cross-section to the north. That will entail 
the elimination of a northbound travel lane approaching Foley Street. Currently, two 
through-lanes are provided along with a right-turn lane onto Foley Street. The curbline 
along the Block 21B frontage will be shifted to the west to provide a wider sidewalk and 
bicycle amenities. Following this change, there will be a single northbound through-lane 
and a right-turn lane onto Foley Street.
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2 
Mode Split / Trip Generation 
While the overall July 2020 approved overall XMBLY Master Plan development was 
planned to include a mixture of research & development, office space, residentials uses, 
and supporting retail/restaurant space, the current Project will consist entirely of research 
& development/lab space/office space with ground-floor retail/restaurant space. 

Trip Generation  
The amount of vehicular traffic generated by a development depends on multiple factors 
including size, location, and concentration of surrounding developments. The Trip 
Generation Manual1 published by the Institute of Transportation Engineers (ITE) 
categorizes these land uses and provides weekday daily, weekday morning, weekday 
evening, Saturday daily and midday peak hour unadjusted vehicle trip generation 
estimates for each use. For the proposed development, the trip generation estimates for 
the planned uses were projected using LUC 760 (Research & Development Building) and 
LUC 820 (Shopping Center).  

The Project will be a transit-oriented development primarily featuring research & 
development/lab/office space and with supporting ground floor retail/restaurant space. 
As noted above, traffic associated with the office/lab space was estimated using ITE LUC 
760 (Research & Development Building) trip generation data. The retail uses are expected 
to be small, service-oriented businesses, and not retail destinations. The overall 
unadjusted vehicle trip estimates for the Project are presented in Table 4-1. 

 
1 Trip Generation Manual (10th Edition), Institute of Transportation Engineers, Washington D.C., 2017. 
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The methodology used and results of this analysis are discussed in detail in the following 
sections. 

Proposed Project-Generated Traffic 

The proposed transit-oriented development will consist of a mixture of research & 
development/lab and supporting ground floor retail/restaurant space. As noted above, 
traffic associated with the office/lab space was estimated using ITE LUC 760 (Research & 
Development Building) trip generation data. The retail uses are expected to be small, 
service-oriented businesses. While exact tenants have not yet been secured, these are not 
expected to be large destination-retail uses. Instead, potential uses will include small 
eating establishments, coffee shops, or gallery uses. While these do not fit the description 
of a transitional ITE “Shopping Center”, retail traffic was estimated using this land use 
code (LUC 820), which results in an overly conservative analysis. Even so, the resulting 
peak-hour trip generation is expected to be negligible, as this space should be oriented 
more employees of the Site or nearby pedestrians. The overall unadjusted vehicle trip 
estimates for the Project are presented in Table 2. 

Table 2 Project Trip Generation – Unadjusted Vehicle Trips 

  
Research & 

Development 

 
Retail/ 

Restaurant 

Total 
Unadjusted 

Vehicle Trips 
Weekday Daily    

Enter            2,777  100   2,877  
Exit            2,777  100   2,877  
Total          5,554   200   5,754  
Weekday Morning    
Enter               351  3  354  
Exit             72   2   74  
Total               423   5  428  
Weekday Evening    
Enter                 84   10   94  
Exit             442   11   453 
Total               526  21  547  

a Based on ITE LUC 760 (Research & Development Center) based on 493,300 sf of gross Block 21A research 
& development building space.   

b Based on ITE LUC 820 (Shopping Center), assumes 5,300 sf of retail/restaurant space. 
 

The values shown in Table 2 are the base unadjusted vehicle-trip estimates prior to the 
necessary adjustments for internal trip sharing, mode-splits, and other factors. The details 
of how these subsequent adjustments were made by each step are discussed in the 
following sections.  
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Person Trips 

The unadjusted vehicle trips calculated using the ITE data were subsequently converted 
into person trips by applying national data2 for vehicle-occupancy rates for a variety of 
uses. This was done so that the national ITE-based data also would be converted to 
person trips using national data for consistency.  

Internal Capture Trips 

As described in the ITE Trip Generation Handbook, “because of the complementary 
nature of these land uses, some trips are made among the on-site uses. This capture of 
trips internal to the site has the net effect of reducing vehicle trip generation between the 
overall development site and the external street system (compared to the total number of 
trips generated by comparable land uses developed individually on stand-alone sites)…an 
internal capture rate can generally be defined as the percentage of total person trips 
generated by a site that are made entirely within the site. The trip origin, destination, and 
travel path are all within the site.” 

Based on the methodology outlined in the ITE Trip Generation Handbook, internal 
capture rates were applied to the gross person trips. The resulting peak-hour person trip 
estimates for the Project are presented in Table 3. 

Table 3 Project Peak-Hour Person Trips 

  
Research & 

Development Retail a Total Person Trips 
Weekday Morning    

Enter  396   3 399 
Exit  79   2  81 
Total  475   5  480 
Weekday Evening    
Enter  95   16 111 
Exit  498   19  518 
Total  593  35  628 

a Person trip generation estimate with internal capture credits applied. 

Mode Share 

The mode shares to be used for this Project previously were established considering 
multiple sources. These include U.S. Census data3, a traffic study4 for a prior development 
proposal on the Project Site, the Mobility Management Plan (MMP) for a nearby parcel5, 

 
2  Summary of Travel Trends – National Household Travel Survey; USDOT Federal Highway Administration (Washington, DC), 2017.  
3  U.S. Census Bureau, American Community Survey 2012-2016 5-year estimates. Census Tract 3501.03.   
4  Assembly’s Edge, Special Permit with Site Plan Review (Chapter 4 – Transportation); Design Consultants, Inc. (Somerville, 

Massachusetts); April 19, 2018.   

5  XMBLY – 5 Middlesex Avenue (Appendix F - Mobility Management Plan); VHB (Watertown, Massachusetts); May 2018. 
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and data from the Notice of Project Change (NPC)6 prepared for the Partner’s office 
development within the Assembly Square Mixed-Use District (ASMD).  

The following sections discuss aspects of the Project which also should help promote a 
shifting from single-occupant vehicles as the predominant mode of travel near the 
Project Site. 

Promotion of Transit Use 

Access to public transportation will significantly reduce demand for vehicular travel and 
parking spaces. This should be particularly effective in relation to the MBTA Orange Line 
Assembly Station already being in operation within a short walking distance to the Project 
Site.  

As noted earlier, the on-site TDM coordinator will provide a central commuter information 
center within Block 21A in a prominent location such as in a building foyer, or near garage 
elevators. This will provide employees and visitors with transit maps and schedules and 
route information for pedestrians and cyclists.  

Facilitating Bicycle and Pedestrian Travel 

The open space, pedestrian pathways and sidewalk connections proposed as part of the 
Project will be designed to complete and improve connections with the existing and 
future network of parks and pathways in the vicinity of the Project Site. Travel to the 
Project Site by cycling or walking will be promoted by the Proponent through the 
provision of improved bicycle and pedestrian connections within the Project Site and 
surrounding Assembly Square area. In addition to the secured covered bike storage 
noted earlier for Block 21A, bicycle racks also will be provided at locations near Block 21A 
and Block 21B. Walking to and from, and throughout the Project Site will be encouraged 
by the provision of a pedestrian-friendly Site layout, which features sidewalks and 
crosswalks at key points both within the Site and connecting to adjacent planned 
developments. As noted earlier the elimination of the existing on-street parking along 
Foley Street, and the elimination of a Middlesex Avenue travel lane with the 
accompanying curbline shift will allow for significant enhancements to pedestrian and 
bicyclist accommodations. The bicycle and pedestrian infrastructure improvements will 
help to promote non-vehicular travel to the Project Site.  

The nearest Blue Bikes bicycle-sharing station to the Project Site is located near the northerly 
headhouse at Assembly Station approximately 1/4 mile to the east of the Project Site. 
Additionally, the Proponent remains committed to installing an additional bicycle-sharing 
station at the Project Site.  

As discussed earlier, the secured bicycle parking spaces to be provided within Block 21B 
will exceed City of Somerville requirements. The Project also will be providing short-term 
bicycle racks within 50 feet of the building entrance for Block 21A.   

 
6  Assembly Row Revised Program for Partners Healthcare Site – Notice of Project Change; VHB (Watertown, Massachusetts); May 15, 2014. 
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Parking Management 

The parking ratio for the Project will be considerably lower than that found in a suburban 
setting and are low even for sites that are well-served by public transportation. With the 
limited supply, parking spaces will be allocated to a select number of employees.  

Parking for the research & development/lab employees will be allocated only to certain 
employees through a process to be determined by individual tenants, or parking use will 
be managed through pricing strategies. Given that the Project Site is located within 2,000 
feet (approx. 0.38 miles) of the Assembly Station, not having access to parking on site 
should not be a hardship to employees. 

The Project’s 2,000 sf of retail space is expected to consist of small shops, restaurants, or 
cafes within the ground-level of the buildings. Even without any formal shared parking 
program, there will likely be shared activity. The majority of customer traffic to the 
retail/restaurant uses on site will likely be in the form of office/lab workers already on-site 
as opposed to destination retail traffic. 

The Proponent will consider the following additional TDM measures:  

› Charge for on-site employee parking and provide subsidies for off-site parking; 
› Demand-responsive pricing: adjust hourly rates for employee and customer parking to 

manage parking availability; 
› Preferential carpool/vanpool parking spaces; and 
› Shared parking. 

Project Mode Share 

The existing mode splits for this area are compared to the resulting anticipated mode 
splits in Table 4. Through the implementation of this MMP, it is the hope and expectation 
of the Proponent that the percentage of trips made by automobile can be reduced to 
under 50-percent in keeping with the goals of the City of Somerville.   

Table 4 Mode Share 

 Use Vehicle Transit Bike/Walk 
Project with Exiting Mode Splits:    
Research & Development  54% 36% 10% 
Retail/Restaurant 80% 10% 10% 

Project with Anticipated Mode Splits:    
Research & Development  50% 38% 12% 
Retail/Restaurant 50% 25% 25% 

Source:  Based on hybrid of mode shares used in Partners Health Care Study PNF (2014), Certified NorthPoint 
TIS (with data from Kendall Square K2 City of Cambridge, “Hotel Parking and Transportation Demand 
Management Reports – City of Cambridge”, Assembly Edge PUD-PMP (2017), US Census data, and 
Boston Transportation Department data for Zone 11 (Sullivan Square). 

The existing mode shares discussed above were applied to the net-new person trips to 
generate the adjusted Project trips by mode. The local average vehicle-occupancy rate 
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based on US Census data for each primary use then was applied to the vehicle mode to 
reflect the number of vehicle trips generated by the Project Site. 

Pass-By Trips 
While the ITE rates provide estimates for all the traffic associated with each land use, not 
all of the traffic generated by the Project will be new to the area roadways. For example, a 
portion of the vehicle-trips generated by the retail land use will likely be drawn from the 
traffic volume roadways adjacent to the Project Site. Someone traveling on Middlesex 
Avenue may choose to deviate from their original travel path to visit the Project Site 
retail, before heading back to continue to their final destination. For this evaluation, ITE 
pass-by rates for LUC 820 (Shopping Center) were utilized for the retail trip generation 
and applied to existing trips on the surrounding roadways (Middlesex Avenue, Foley 
Street, and Grand Union Boulevard). Specifically, 34-percent of the Project Site trip 
generation was assumed to be drawn from the surrounding roadway network during the 
weekday evening peak hour. As ITE does not provide data for weekday daily or weekday 
morning peak hour conditions, a 25-percent pass-by rate was assumed.  

Project-Generated Trips   
The existing mode share and local average vehicle-occupancy rate were applied to the 
person trips to estimate net new trips by mode, and then the pass-by adjustments noted 
above were applied to the vehicle trips generated by the retail portion of the Project. 
Tables 5 and 6 summarize the net new trips by mode and net new vehicle trips by use, 
respectively.  

Table 5 Project-Generated Peak-Hour Trips by Mode 

 Bike/Walk Transit Vehiclea 
Weekday Morning    

Enter  49  151  169  
Exit  10   31   34 
Total  59   182   203  
Weekday Evening    
Enter 15  40   44  
Exit  65   194  216  
Total  80   234  260  

a Total development vehicle trips (including pass-by trips associated with the retail portion). 

As shown in Table 5, the Project is expected to generate between 203 and 260 total 
vehicle trips during the peak hours studied. The breakdown of these trips by use is 
provided below in Table 4-5. No “credit” was taken for existing uses as the portion of the 
Site being developed most recently was an under-utilized parking lot, and not active 
building space. The breakdown of these trips by use is provided below in Table 6.  
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Table 6 Project-Generated Peak-Hour Vehicle Trips by Use a 

  
Research & 

Development Retail  Pass-By b 
= Total New 
Vehicle Trips 

Weekday Morning     

Enter  168   1   0   169  

Exit  33  1   0   34  

Total  201   2   0   203  

Weekday Evening     

Enter  40   2   2  44 

Exit  211  3   2  216 

Total  251   5   4  260 
a New vehicle trips with internal capture credits applied. 
b Pass-by credits of 25% and 34% applied to weekday morning and weekday evening peak-hour retail trip 

generation, respectively.  
c  Source:  Table 5. 

As shown in Table 6, the Project is expected to generate a total of 203 and 260 new 
vehicle trips (not including pass-by tripos) during the respective weekday morning and 
weekday evening peak hours. Given the small size and location of the proposed 5,300 sf 
of proposed retail/restaurant uses it is assumed that activity with that space mostly be in 
the form of workers within the Site or pedestrians walking past the storefronts. This is 
reflected by the negligible vehicular traffic expected to be generated by this space during 
the critical peak hours studied. The full potential impacts of the overall XMBLY project, 
including the current Project, were evaluated through a comprehensive Traffic Impact and 
Access Study reviewed as part of both the City of Somerville and state MEPA review 
processes. As the trip generation summarized above falls within those previously-
reviewed parameters, the findings of that prior study remain unchanged.     

The anticipated vehicle trip generation presented above is based on the existing 
estimated mode splits in this area. As noted earlier, the desired mode splits in this area 
are target at a maximum of 50-percent automobile usage. Table 7 compares the 
estimated total vehicle trip generation for the Project (prior to deducting existing Site 
traffic) based on current conditions, to that based on the improved mode-split 
anticipated to be achieved through the implementation of this MMP.    
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Table 7 Project Trip Generation Comparison – Existing vs. Targeted Mode Splits 

 Total Project Trip Generation Reduction in Vehicle Trips 

  
With Existing 
Mode Splitsa 

With Targeted 
Mode Splitsa Vehicle Trips 

Percent 
Decrease 

Weekday Morning     

Enter  182   169  13  

Exit  37   34    3  

Total  219   203  16 7% 

Weekday Evening     

Enter 50 44 6  

Exit 237 216  21  

Total 287 260 27 9% 
a Existing conditions mode share and Project mode share based on Table 4. 

As shown in Table 7, it is expected that Project vehicle trip generation can be reduced by 
between 7- and 9-percent through the implementation of the MMP, proximity to public 
transit, and the availability of bicycle/pedestrian accommodations. The relatively minor 
nature of this decrease reflects that the existing office/research & development vehicular 
mode splits in this area (54 percent) already are near the 50-percent level desired by the 
City.  

Trip Distribution 
The directional distribution of traffic approaching and departing the Project is a function 
of several variables. These include the population densities, shopping opportunities, 
competing uses, existing travel patterns, and the efficiency of the roadways leading to 
the Site. 

The distribution of Project-related traffic previously was evaluated as part of the overall 
XMBLY Master Plan approval. As the Project is primarily comprised of office/research & 
development/lab space, the trip distribution patterns evaluated during that process were 
determined using journey-to-work census data for the City of Somerville. On a regional 
basis, these previously-prepared estimates remain unchanged as presented in Table 8.  
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Table 8 Vehicle Trip Distribution Summary 

Route Direction 
Commercial Trip 

Distribution 
I-93 North 18% 
I-93 south 15% 
Route 28 north 11% 
Route 28 south 21% 
Broadway north 17% 
Mystic Avenue north 6% 
Mystic Avenue south 12% 
Total  100% 

As noted earlier, while the Site’s previously-approved right-in/right-out access and 
egress via Road L to and from Middlesex Avenue will remain unchanged with the initial 
Site development. Specifically, at its intersection with Middlesex Avenue turning 
movements will continue to be limited to entering and exiting right-turns only due to 
the existing landscaped island opposite the Site. However, the Proponent currently is 
advancing a design providing enhanced access and egress at this location on a longer-
term basis. With the reconfiguration of the Mystic Avenue/Middlesex Avenue 
intersection discussed dealer, a more standard T-design will be provided. Besides 
promoting lower travel speeds, it also will be possible to allow exiting traffic from Road L  
directly onto Mystic Avenue northbound as through-movements from Road L. 
Southbound left-turns from Middlesex Avenue onto Road L are planned to remain 
restricted as part of this change. This is due to this movement (mostly intended to 
access the Block 21B garage) being more appropriate accommodated via Foley Street to 
the Block 21 Alley. 

With these changes (which will require both City of Somerville and MassDOT approval), 
changes to travel patterns in the immediate vicinity of the Site are anticipated. These 
changes should be limited to the roadway immediately adjacent to the Project Site, as 
well as Grand Union Boulevard, Revolution Drive, and Mystic Avenue. The changes are 
expected to be beneficial. Traffic existing the Block 21B garage and wishing to access I-
93 South (via the Mystic Avenue signalized u-turn) or Mystic Avenue by itself face a 
circuitous route in the absence of the changes noted above. This traffic would have had 
to turn left onto Road L and then right onto Road K to access Revolution Drive. From 
that point, this traffic would turn right onto Mystic Avenue at its signalized intersection 
with Revolution Drive to reach the destinations noted earlier. Motorists instead would 
now able to access Mystic Avenue directly without introducing additional traffic along 
Road L and Road K through the overall XMBLY development. 

With the Block 21 Alley being one-way southbound traffic will not be able to access the 
Block 21B garage via Road L, which will help to limit conflicts along this pedestrian-
oriented roadway. Instead, traffic arriving from the south on Mystic Avenue still will turn 
right onto Middlesex Avenue, but at a significantly improved intersection. While these 
vehicles will not be able to access the garage by turning directly right onto Road L, the 
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required path of turning right onto Foley Street (from a dedicated right-turn lane) and 
then right into the Block 21 Alley will provide a direct route with minimal conflicts.  

Based on this analysis, the previously established regional trip distribution patterns will 
remain unchanged. The planned changes to the Mystic Avenue/Middlesex Avenue 
intersection will result in subtle changes to how Site traffic uses the surrounding streets, 
but these changes ultimately should be beneficial.    

The transportation network in the immediate vicinity of the Project site, along with the 
Project Site access plan, motor-vehicle parking, and bike parking, are shown in Figure 3. 
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Mode Share Commitment 
The Proponent is committed to making reasonable efforts to achieve the City’s goal to 
control the percentage of trips by automobile at 50 percent or less. In combination with 
proposed pedestrian and bicycle improvements, close proximity to public transit services, 
and inherent walkable characteristics of the Assembly Square neighborhood, 
implementation of this MMP is anticipated to help decrease the percentage of trips made 
by automobile to 50 percent compared to estimated existing conditions of 54 percent of 
trips made by automobile for research & development/office uses. If annual monitoring 
and reporting identifies a shortfall in meeting this goal, additional mobility management 
programs and services will be implemented. The nature and details of the additional 
reasonable efforts to be undertaken by the Proponent (if required) will be determined 
through consultation with the City of Somerville Director, Mobility Division. The measures 
could involve amplifying existing programs or introducing new measures. 
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3 
Proposed Programs and Services 
A MMP is required for any development within the ASMD. As a matter of departmental 
policy for the City of Somerville, the Director of Mobility Division requires an MMP for the 
following types of development: 

› Property owners of buildings with 50,000 sf or more of commercial space OR multi-
tenant buildings that in combination have fifty (50) or more employees are required to 
provide the following for their tenants: 
• An on-site transportation coordinator;  
• Posted mobility management information;  
• Distributed mobility management information;  
• Un-bundled parking; 
• Preferential parking for carpool/vanpool vehicles; and 
• An annual mobility management education meeting for tenants and their 

employees. 
› These same property owners must require future tenants to provide the following 

through lease agreements: 
• Qualified transportation fringe benefits for employees; and 
• A guaranteed ride home program for employees. 

› Employers with 50 or more employees are required to provide the following for their 
employees: 
• An on-site transportation coordinator;  
• Posted mobility management information;  
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• Distributed mobility management information;  
• Qualified transportation fringe benefits for employees; 
• A guaranteed ride home program for employees; and 
• An annual mobility management education meeting for tenants and their 

employees. 
› The property owner of a parking facility is required to provide the following: 

• Preferential parking locations for carpool/vanpool; and 
• Posted mobility management information.  

The following sections discuss the land use types for which MMP programs will be 
implemented for the Project. A description of the MMP elements is presented in this 
section along with information on how those elements aid employees, visitors, and retail 
patrons getting to and from the Project Site. MMP obligations will need to be included as 
part of the lease language between individual tenants and the property owner. 
Verification of the ongoing conformance with this condition will be provided to the City 
of Somerville by the property owner either as a copy of the leases (with financial aspects 
and other non-MMP elements redacted) or via an affidavit signed by the owner and 
tenant(s) verifying that this language was included and agreed to in the lease. This 
documentation will be provided to the City prior to the issuance of the Certificate of 
Occupancy of a space by a tenant with fifty (50) or more employees. 

General MMP measures to be implemented as part of this Project will involve promoting 
transit use and facilitating bicycle and pedestrian travel both through Project Site 
amenities and ongoing practices and programs. These will include providing bicycle 
racks, pedestrian friendly connections, and other amenities within the Project Site. The 
mixed-use nature of the Project will also effectively function as a TDM measure. 
Specifically, with the variety of uses proposed both within the Project Site and already in 
place in the surrounding area, the need to travel off-site by automobile for dining or 
shopping opportunities will be minimized.  

The following plan first addresses general MMP measures that apply to the whole Project 
Site, then special programs for the office/R&D/lab uses and retail shops/restaurants.   

General Measures 

Transportation Management Association (TMA) Involvement 

The Proponent will discuss becoming a member of Assembly Connect, Assembly 
Square’s Transportation Management Association (TMA), with TMA management and 
this requirement will be satisfied within the timeframe noted above.  

Transportation Coordinator 

As required by the submittal requirement for MMP’s, an on-site TDM coordinator will be 
designated for the Project. Alternatively, a representative from an approved Mobility 
Management Association may be appointed in place of an on-site TDM coordinator. The 
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work location and contact information for the TDM Coordinator will be provided to the 
Director of Mobility Division (the “Director”) prior to the issuance of a Certificate of 
Occupancy. This person may be the office manager, human resources employee, or other 
individual serving a dual role in another job on the Project Site. Also, the specific office 
location for the TDM Coordinator will be shown on plans to be submitted to the Director 
prior to the submittal of the Building Permit application.    

The person(s) in this role will coordinate with other organizations within Assembly Square 
to help promote a reduced reliance on single-occupant motor-vehicle travel to the 
Project Site. To that end, the TDM measures identified in the following sections will be 
implemented under the direction and supervision of this person. The final job description 
for this role will be determined over time, but the duties of the on-site TDM coordinator will 
include, but not be limited to: 

› Assisting site employees with ride matching and transportation planning; 
› Developing and implementing appropriate TDM measures; 
› Disseminating information on alternate modes of transportation and developing 

transportation related marketing and education materials; 
› Hosting an annual mobility management educational meeting for tenants and their 

employees (both the content of this meeting and associated posted material shall be 
provided to the Director for review and approval prior to the issuance of a Certificate 
of Occupancy); 

› Developing and maintaining information pertaining to pedestrian and cycling access 
to and from the Project Site;   

› Distributing transit maps and passes;  
› In tenants’ lease agreements the Proponent will require that tenants provide an 

Emergency Ride Home, with a copy of the lease agreement language specifying that 
being provided to the Director for review prior to the issuance of the building’s 
Certificate of Occupancy; and 

› Tenants will make efforts to seek qualified candidates located within one-quarter mile 
(i.e., walking distance) of the Project Site.  

Any tenants with more than fifty (50) employees also will be required to submit their own 
MMP, along with a copy of the leases (with financial aspects and other non-MMP 
elements redacted) or an affidavit signed by the owner and tenant(s) verifying that this 
language was included and agreed to in the lease. This documentation will be provided 
to the City prior to the issuance of the Certificate of Occupancy of a space by these 
tenants. 

Ride-Sharing Services   

The parking needs for the Project will be lessened due to the nearby availability of public 
transit currently provided in the area. Furthermore, alternate means of travel, such as taxi, 
private ride services (Uber, Lyft, and others) should continue to reduce the parking needs 
for this area. The exact level of usage by these private ride-sharing services can be 
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quantified through post-opening monitoring studies to be conducted as discussed later 
in this document.   

Use-Specific Measures 
In addition to the general TDM measures outlined above, the following use-specific 
programs for the office/laboratory uses and retail shops and restaurants also will be 
provided.   

Research & Development Laboratory Space 

Research & development/lab employers within the Project Site will be required to 
implement appropriate TDM measures in their leases and to be overseen by the on-site 
building TDM coordinator. As not every TDM program will be suitable for every type of 
employer, such as telecommuting or flexible work hours, the on-site TDM coordinator will 
offer technical assistance to employers to evaluate potential programs and implement 
them when appropriate. Employer-based TDM measures may include the following 
programs:   

› Preferential carpool and vanpool parking within the parking garage and spaces near 
the Block 21 building entrances within the parking garage as a convenience to 
commuters and to promote ridesharing; 

› Ride matching assistance managed by the on-site TDM coordinator so that employees 
find appropriate carpool and vanpool partners; 

› Sponsored vanpools and subsidized expenses; 
› Tenants will provide employees with Qualified Transportation Fringe benefits per 

current U.S. Internal Revenue Service Code, with a copy of the lease agreement 
language specifying that being provided to the Director for review prior to the 
issuance of the building’s Certificate of Occupancy; 

› Provide telecommuting and flexible work hour options for employees in appropriate 
jobs; 

› Provide incentives for bicycle and pedestrian commutes, like covered bicycle storage, 
changing rooms, and shower facilities; 

› Hold promotional events for transit-riders, cyclists, and pedestrians; 
› Offer direct deposit to employees; and 
› As noted earlier, the Proponent will provide 156 EV parking spaces within the Block 21 

parking garage.  

Retail/Restaurants 

The Proponent will seek to attract a variety of retail shops, restaurants, and service 
tenants as ground-floor supporting uses. Ground floor retail/active uses will potentially 
include restaurant or café use, general merchandise, and/or service uses like banks and 
office supplies. As most of these businesses will be small shops, there will not be the 
same levels of TDM opportunities internal to each individual business as will be available 



Mobility Management Plan 

  

Proposed Programs and Services  25 
   

 \\Vhb\gbl\proj\Wat-LD\14000.05 BioMed XMBLY\docs\Permits\SPSR - Block 21\7 - Appendices\E - MMP\Block_21_Mobility Management Plan.docx 
 

with larger employers, but employees who work on the Project Site will be able to take 
advantage of the transportation guidance and programs coordinated by the 
transportation coordinator.    

The suite of TDM measures to be implemented in association with the retail shops are 
fewer than for traditional offices but will still have an impact in reducing single-occupant 
vehicle travel. The retail/restaurant MMP measures for those tenants with more than fifty 
(50) employees. While the employment levels for the proposed 2,000 sf of 
retail/restaurant spaces may not reach this level, the following measures still may be 
included depending on individual tenants: 

› Ride matching services and transit information provided by the on-site TDM 
coordinator;  

› Tenants will provide employees with Qualified Transportation Fringe benefits per 
current U.S. Internal Revenue Service Code, with a copy of the lease agreement 
language specifying that being provided to the Director for review prior to the 
issuance of the building’s Certificate of Occupancy;  

› Offer direct deposit to employees; and 
› As noted earlier, the Proponent will provide 156 EV parking spaces within the Block 21 

parking garage.  
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Monitoring and Annual Reporting  
The Proponent will conduct annual travel surveys as required. These surveys will be 
developed through consultation with the City to determine the number of Project Site 
employees utilizing public transportation, those traveling to the Project Site by private 
automobile, and those using car-sharing services. Employees also will be surveyed to 
identify those that bike or walk to and from work. The Proponent is committed to making 
reasonable efforts to achieve the City’s goal to control the percentage of trips made by 
automobile at 50 percent or less, consistent with SomerVision. If annual monitoring and 
reporting identifies a shortfall in meeting this goal, additional mobility management 
programs and services must be implemented. 

The annual update to the MMP, to be submitted to the City, will include the following the 
components. 

› Annual travel survey of employees; 
› Annual reporting of parking utilization for the Block 21 garage and 12-space surface 

parking lot south of and adjacent to Road L. This will be done through an inventory to 
be conducted for a representative weekday midday period when it can reasonably be 
assumed that the combined peak parking demand for employees and visitors would 
occur; 

› Biennial (every other year) counts of entering and exiting automobile trips for the 
Block 21 parking garage; and 

› A status summary of the MMP in place at the Site will be provided.  
In keeping with standard practices for the City of Somerville, all the monitoring outlined 
above will occur during the months of April/May or September/October, unless other 
time periods are pre-approved by the City. 
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To: Mayor’s Office of Strategic Planning 
and Community Development  
City of Somerville  
93 Highland Avenue  
Somerville, MA 02143 

Date: 
 

March 15, 2021 
 

  Project #: 14000.05  
 

From: Patrick Dunford, P.E. 
Senior Project Manager  

Re: Transportation Access Plan 
Block 21 – XMBLY – 5 Middlesex Avenue 
Somerville, Massachusetts 
 

The following information is being provided to document the draft Transportation Access Plan (TAP) for the currently 
proposed Block 21 development (the “Project”) to be constructed as part of the overall approved XMBLY development 
at 5 Middlesex Avenue in Somerville, Massachusetts (the “Site”). The TAP will be issued as a final document upon 
review and approval by the City of Somerville (the “City”), following any required edits or additional from that review. 
The following TAP builds upon the TAP previously reviewed and approved as part of the Master Plan approval for 
XMBLY in July 2020. This document and accompanying information depict the proposed Project access for 
automobile, bicycle, and pedestrian traffic. Information regarding truck deliveries and service vehicles (trash, recycling, 
etc.) also is provided for review.  

The currently proposed Project will include approximately 391,200 square feet (sf) of research & development/lab 
and/or office space. This development will include two separate buildings: the Block 21A building containing the 
commercial space noted above, and Block 21B which primarily will be used as a 1,283-space parking garage (with an 
additional twelve surface spaces being provided to the south of this building). The ground floor space of this building 
will include an additional 3,300 sf of general retail/restaurant space. Block 21B also will include approximately 2,000 sf 
of retail space along the ground-floor of the Site’s Foley Street frontage. In addition to these development 
components, space for a potential new fire station for the City of Somerville also will be allocated on the lower level 
along the Site’s Middlesex Avenue frontage. This development scenario is consistent with that approved in July 2020 
as part of the overall XMBLY Master Plan.  

Site Access  

The Project Site is bound by existing roadways around its perimeter, which will allow for multiple options for entering 
and exiting the overall XMBLY Site. Block 21 primarily will be served by the newly constructed Road K which will 
extend in a north/south direction east of and adjacent to Block 21A through the overall XMBLY development. This 
roadway will be intersected at its midpoint by Road L, which will continue to the east to its terminus with Grand Union 
Boulevard. This road also will continue to and from the west adjacent to Block 21B where it will connect to Middlesex 
Avenue. Road K will intersect Foley Street opposite the former K-Mart Driveway on the opposite side of the roadway, 
and this location will continue to function as a full-access unsignalized intersection. As approved as part of the overall 
XMBLY Master Plan, Road K will continue to the south through the XMBLY Site where it will intersect Revolution Drive 
opposite the existing Home Depot driveway. This intersection will continue to operate at as a full-access four-way, 
unsignalized intersection.  

In addition to these primary roadways serving the overall XMBLY development, a Block 21 Alley will be constructed in 
a north/south direction between Block 21A and Block 21B. This roadway will provide access and egress for the 



Ref:  14000.00 
March 15, 2021 
Page 2 

 

 
 
  

 

\\Vhb\gbl\proj\Wat-LD\14000.05 BioMed XMBLY\docs\Permits\SPSR - Block 21\7 - Appendices\F - 
TAP\2021 Block 21 TAP.docx 

      
 

Block 21B parking garage and for the Block 21A loading area within that building’s footprint. The driveway to the 
Block 21B garage will be located approximately 45 feet to the south of Foley Street. The driveway will be 46-feet wide 
to provide two entering and two exiting lanes to help avoid any delays on the Block 21 Alley or within the garage. 
Standard signage and crosswalk markings will be provided across this curb cut. To consolidate traffic flow and 
minimize disruptions to pedestrians walking along the 5.5-foot wide sidewalk east of and adjacent to the building this 
will be the only garage driveway provided. With the plan approved as part of the XMBLY Master Plan a second garage 
driveway was proposed just north of Road L; that driveway no longer will be provided. The loading area for Block 21B 
will be located on the easterly side of this roadway just south of the Block 21B garage driveway. The loading area curb 
cut will be 46-feet wide to accommodate three separate loading bays. The segment of the Block 21 Alley to the north 
of the garage driveway will allow for two-way travel within a 22-foot roadway width. This same width will be provided 
to the south, but this will be a one-way southbound segment. Standard “Do Not Enter” and one-way signage will be 
provided at this roadway’s intersection with Road L.    

A new driveway also will be provided on Middlesex Avenue, but it initially will be limited to entering and exiting right-
turns only due to the existing landscaped island opposite the site which limits Middlesex Avenue to one-way, 
northbound travel only in this area. However, the Proponent currently is advancing an alternate design with the City of 
Somerville to allow for enhanced access and egress at this location, and improved conditions at the Mystic 
Avenue/Middlesex Avenue intersection. The initial access plan to be built in conjunction with the Project will maintain 
the approved right-in/right-out Middlesex Avenue driveway. However, the northbound roadway segment approaching 
this newly created intersection will feature a tapered easterly curbline to match the planned reduced cross-section to 
the north. That will entail the elimination of a northbound travel lane approaching Foley Street. Currently, two 
through-lanes are provided along with a right-turn lane onto Foley Street. The curbline along the Block 21B frontage 
will be shifted to the west to provide a wider sidewalk and bicycle amenities. Following this change, there will be a 
single northbound through-lane and a right-tune lane onto Foley Street. The access plan outlined above, and the 
proposed Middlesex Avenue configuration will be able to accommodate the additional vehicular traffic generated by 
the Project.  

To accommodate the City’s vision for Middlesex Avenue and to accommodate the full build-out of the Project, the 
Mystic Avenue/Middlesex Avenue intersection will be reconfigured. This will involve eliminating the Middlesex Avenue 
one-way northbound segment extending along the Site frontage. Instead, the Mystic Avenue/Middlesex Avenue 
intersection will be reconstructed to provide more of a standard T-intersection configuration. This will help promote 
lower travel speeds for vehicles turning right from Mystic Avenue northbound onto Middlesex Avenue.  With this 
change, it also will be possible to allow exiting traffic from Road L not only onto Middlesex Avenue northbound, but 
also as through-movements from the driveway to access Mystic Avenue northbound. Southbound left-turns from 
Middlesex Avenue onto Road L will be restricted as this movement (mostly intended to access the Block 21B garage) 
can more appropriately be accommodate via Foley Street to the Block 21 Alley. Following additional discussions with 
the City, the Proponent will meet with the City and MassDOT to discuss this change, as a portion of the work will fall 
within the MassDOT state highway layout that extends across Mystic Avenue.   
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Finally, the potential City of Somerville fire station will have its own driveway on Middlesex Avenue at the northwest 
corner of Block 21B. The Proponent is committed to working with the City to help provide appropriate measures to 
help ensure timely, safe, and efficient access and egress to this new City amenity.  

Surface Parking/On-Street Parking  

In addition to the 1,283-space parking structure, a small portion of the existing Site parking field will be reused on an 
interim basis as part of the Project. Specifically, twelve surface parking spaces will be provided within a small 
reconfigured lot to be provided on the south side of Road L opposite Block 21B. This area will be eliminated when 
Block 24 and Block 26 are developed.  

The regulation of any on-street parking within and adjacent to the Project will be coordinated through consultation 
with the City. However, while on-street parking currently is provided adjacent to the Site on Foley Street those spaces 
will be eliminated as part of the Project to provide enhance bicycle and pedestrian amenities. No parking is proposed 
along the Block 21 Alley or Road L. The limits of the on-street parallel parking previously proposed along Road K will 
be reduced. The spaces previously proposed adjacent to Block 21A mostly will be eliminated, with the exception of 
four spaces located just north of Road L. These are expected to be used mainly for pick-up and drop-off activity 
associated with Block 21B. A small area opposite Block 21B on the south side of Road L will be used for public amenity 
space. While sloped-granite edging will be provided along that curbline that solely is to allow for food trucks to access 
this area; parking will not be provided at this location.  

Site Plans and Supporting Graphics 

An illustrative Site plan and an Existing Conditions Transportation Elements Plan have been attached for reference as 
Figures 1 and 2.   

Pedestrian Access Plan 

Refer to Figure 3 for a plan depicting the Project sidewalk network and general building entrance locations. The 
building entrances shown are general locations; more detail and information will be provided as the building design is 
refined further.  

Bicycle Parking Plan  

Refer to Figure 4 for a conceptual bicycle parking and access plan. Based on the City of Somerville Zoning Bylaws a 
total of 75 bicycle parking spaces are required. As shown on the attached plan parking for 112 bicycles will be 
provided within Block 21A to satisfy the expected function needs of the Site.   

Motor Vehicle Parking Plan 

Refer to Figure 5 for a plan showing the vehicle access to the Project Site. As shown on the plan, there will be a single 
access/egress driveway provided for the proposed Block 21B structured parking. As previously noted, this 46-foot 
wide driveway will be located approximately 45 feet to the south of Foley Street and will feature two entering and two 
exiting lanes. The proposed 12-space parking area along the south side of Road L will have separate curb cuts at the 
east and west sides of this area to provide for efficient circulation and to help any avoid delays on Road L.  
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Vehicle Movement Plans 

Refer to Figures TT-1A through TT-12 for vehicle tracking diagrams which demonstrate the ability of vehicles ranging 
in size from standard passenger vehicles to delivery trucks to navigate in and out of the Project Site from the various 
loading facilities and/or driveways. 
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 Existing Conditions Transportation Elements Plan 
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Appendix G - Neighborhood Meeting Minutes 
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Please note: The foregoing constitutes our understanding of matters discussed and conclusions reached. Other 

participants are requested to review these items and advise the originator in writing of any errors or omissions. 

Meeting Minutes 

Date: 4.22.2021 Authored by: Gautam Sundaram 

 

Meeting Details 

Meeting Date:  11.17.2020 Project Name:  Block 21 XMBLY SPSR 

Meeting Time:  05:00 PM Project Number:  155385.006, 007 

Meeting Location:  Virtual Meeting Attendees:   Matt McLaughlin – Ward 1 Alderman 

Rebecca Cooper - OSPCD 

Sal Zinno-BioMed Realty 

Ed McDonald-BioMed Realty 

Robert Brown-PW 

William Harris-PW 

Gautam Sundaram-PW 

Eric Keune-PW 

Sandra Smith-PW 

Jiseok Park-PW 

Sean Sanger-Copley Wolff 

Dale Horsman-VHB 

Peter Mara-VHB 

Bill Shelton 

Wig Zagamore 

18585244137 (by phone) 

Next Meeting Date:  3.1.2021 Cc:  Sarah Lewis, Rebecca Connor, Edward 

MacDonald, Sal Zinno 

 

Discussion 

1 Councilor Matt Mclaughlin formally opened the meeting introducing the project 5 Middlesex Ave Phase 1 SPSR 

Neighborhood meeting #1. 

2 Ed McDonald (BMR) introduced BioMed Realty Group’s diverse portfolio and the project team for the Block 21 XMBLY 

Phase 1 

3 Gautam Sundaram (PW) presented the following items: 

- introduced the overall approved master plan 

- scope of phase 1 

- existing conditions and proposed massing of Blocks 21A and 21B 
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4 Sean Sanger (CWDG) presented precedent images of potential programming opportunities for the open spaces and overall 

public realm 

5 Gautam Sundaram (PW) presented massing options highlighted the preferred option, with precedent images of façade 

typologies 

6 Ed McDonald (BMR) shared project benefits for the community and 

innovation space precedents 

7 At the conclusion of the presentation, it was opened for public opinion and comments 

8 Bill Sheldon asked 4 questions 

1. Opportunities of bio swales on the project. Response – indicating locations of bio swales for street run off and 

overall reduction in impervious pavement to reduce storm water run off. Response : The project is proposing 

permeable pavers and is investigating incorporation of stormwater BMP’s such as raingarden and bioswales as 

part design of the roadways. 

2. Are there any green roofs on the project? Response – Given the requirements for HVAC requirements and space 

constraints for lab/office buildings, it is difficult to incorporate any green roofs. Every effort has been made to 

reduce overall imperious pavements 

3. Are the parking spaces based on zoning requirements? Response – The total parking spaces are based on the 

approved PUD amendment XMBLY Master Plan 

4. Are there going to community benefits for the open spaces. Response – The open spaces will be public and there 

will be a separate SPSR process for the open space during the subsequent phases 

10  Wig Zagamore had comments and 2 questions 

1. Supported the overall master plan and phase 1 implementation, open spaces and innovations spaces 

2. Food truck generators tend to add noise, and odors, Response – Team will explore any infrastructure that can 

implemented to avoid these issues, and locate the food trucks infrastructure away from public areas 

3. The open space on the south side will be an amenity for the community. Shade analysis should be done to 

understand extents of the open space that will be in shade. Response – Shadow analysis will be included in the 

SPSR submission 
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Please note: The foregoing constitutes our understanding of matters discussed and conclusions reached. Other 

participants are requested to review these items and advise the originator in writing of any errors or omissions. 
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Meeting Details 

Meeting Date:  3.1.2021 Project Name:  Block 21 XMBLY SPSR 

Meeting Time:  05:00 PM Project Number:  155385.006, 007 

Meeting Location:  Virtual Meeting Attendees:   Matt McLaughlin – Ward 1 Alderman 

Sarah Lewis - OSPCD 

Sal Zinno-BioMed Realty 

Ed McDonald-BioMed Realty 

Robert Brown-PW 

Gautam Sundaram-PW 

Eric Keune-PW 

Sandra Smith-PW 

Jiseok Park-PW 

Sean Sanger-Copley Wolff 

Andrew Arbaugh-Copley Wolff 

Dale Horsman-VHB 

Peter Mara-VHB 

Next Meeting Date:  3.1.2021 Cc:  Sarah Lewis, Rebecca Connor, Edward 

MacDonald, Sal Zinno, Sarah Lewis 

 

Discussion 

1 Councilor Matt Mclaughlin formally opened the meeting introducing the project 5 Middlesex Ave Phase 1 SPSR 

Neighborhood meeting #2. 

2 Ed McDonald (BMR) introduced the project team for the Block 21 XMBLY Phase 1 

3 Gautam Sundaram (PW) presented the following items: 

- Overall approvals schedule and engagement sessions 

- UDC comments on overall architectural character and open space design 

- Massing options and selected option 

- Overall ground plane activation and public realm 

4 Sean Sanger (CWDG) presented overall open space and public realm street sections, supported with precedent images 

5 Gautam Sundaram (PW) presented rendered views of overall architectural character, open spaces and public realm 
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7 At the conclusion of the presentation, it was opened for public opinion and comments 

8 Councilor Matt McLaughlin asked 1 question 

1. What is the overall phasing of the project. Response – Filing SPSR in April, 2021 and pending approval from 

planning board, goal is to start construction December 2021. 
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