
Wayland Town Center
Public Hearing    .   15 October 2007

Revisions to the Master Special Permit submission



Key Discussion Items

• Summarize Preferred Plan

• Irrigation Demand

• Rt 27 Roadway Improvements

• Signage

• Site Plan Permitting



Irrigation Program

• Many Meetings and Opinions

• Irrigate, Harvest Rain, or Organic

• “Town Green” Area Evaluation

• No Cistern – No Irrigation

• No Irrigation 

•Buffer Area, Municipal Lot, Parking Lot 
Islands

• Irrigation 

• Residential Areas

• Hardscape and Around Buildings

• Rain Gardens



Irrigation Demand

• 31% Decrease in Seasonal High Demand

(25,000 gpd to 17,300 gpd)

• Comply With Irrigation Bylaw

• Avg. Irrigation Demand – 3,000 gpd



Rt 27 Roadway Improvements

• Save the Hitching Posts !

• BORC and TEC Review

• PB Recommendations to BORC 



Signage & Site Plan Permitting

• Monument Sign Reductions

• Respect the MSP Basis of Design



Revisions to the original MSP submission

• Site Plan evolution

• Residential over retail

• Site plan guidelines / flexibility

• Residential elevations on the green

• Way-finding: Rt. 20 / 27 entry monument signs

Concept Plan
August 2006



Original MSP Submission plan
10 May 2007



“Preferred” MSP Plan
11 July 2007

• Municipal Building on the Green
• Preference for condominiums
• Simplify 1st on-site intersection



Revised MSP Submission Plan
5 October 2007

• Bike path relocation
• Integrated residential over retail
• Retail follows street [Rt. 27 gateway]



Revised MSP Submission Plan
Bike Path Relocation

67’
(formerly 72’)



Revised MSP Submission Plan
Revised Residential over Retail



Revised MSP Submission Plan
Revised Residential over Retail



Residential Elevations
Defining the Green



Revised MSP Submission Plan
Retail follows street [Rt. 27 gateway]



Revised MSP Submission Plan
Retail follows street [Rt. 27 gateway]

15K retail

Office over retail



Site Plan Parameters

ZONE I

ZONE VII

ZONE

III

ZONE VI

ZONE IV

ZONE V

ZONE 
VIII

ZONE

IX

ZONE II
ZONE 

IVa

ZONE 
IIIa

ZONE CRITERIA
Defining flexibility for the placement of residential 
and commercial buildings while committing to a 
level of quality for the public realm.



Site Plan Parameters

ZONE I

ZONE VII

ZONE III

ZONE VI

ZONE IV

ZONE V

ZONE 
VIII

ZONE

IX

ZONE II

A

Size category “A”
Limited to Zone V



Site Plan Parameters

ZONE I

ZONE VII

ZONE III

ZONE VI

ZONE 
IVa

ZONE V

ZONE 
VIII

ZONE

IX

ZONE II
B B

B

Size category “B”
Limited to Zones IIIa, IVa and VIII

ZONE IV

ZONE 
IIIa



Site Plan Parameters
“Defining the street”

ZONE I

ZONE VII

ZONE III

ZONE VI

ZONE IV

ZONE V

ZONE 
VIII

ZONE

IX

ZONE II

“Street edge”
YELLOW ZONE: Buildings will be placed in relationship 
to the street so as to define an appropriately scaled 
pedestrian sidewalk zone, allowing for flexibility in width 
to accommodate outdoor seating.

ORANGE ZONE: Buildings along curved sections of 
the street will be placed so as to define a pedestrian 
sidewalk zone, or setback to allow for a landscaped 
open space appropriately scaled for the streetscape.



Site Plan Parameters
Pedestrian Connections

ZONE III

“Mews”
Zones III, VI and VII are required to have a minimum 
of two pedestrian mews appropriately connecting 
parking fields with the primary retail streetscapes 
and public open space.

ZONE VII ZONE VI



Site Plan Parameters
Vehicular Circulation

Parking access
Each commercial parking field will have a minimum 
of two access/egress points, promoting safe on-
site circulation while reinforcing the pedestrian-
friendly quality of the primary streetscapes.



Site Plan Parameters
Bike Path Location

ZONE 
III

Bike path flexibility
Bike path has been relocated off of “Street A” and 
will be accommodated in Zone III, either at the back 
edge of the retail tenants [as previously presented], 
or along the northern edge of the Zone.



Residential Elevations
Defining the northern edge of the Green



Residential Elevations
Defining the Green

10 May 2007

12 September 2007



Residential Precedents
Natick, MA



Residential Precedents
Newton, MA



Residential Precedents
Multi-family buildings



Residential Elevations
Defining the Green

Step 1: ARTICULATION
Porches / Gables / Dormers / Trellis / Juliette Balconies



Residential Elevations
Defining the Green

Step 2: SCALE
Flipping the units to decentralize focus



Residential Elevations
Defining the Green

Step 2: SCALE
Roof profile: Mansard-like approach to 3rd floor



Residential Elevations
Defining the Green

Step 4 & 5: STYLE
Variations



Residential Elevations
Defining the Green

Step 6: CONNECTING THE MASSES
Plan shift allows porches to connect and wrap



Residential Elevations
Defining the Green



Residential Elevations
Defining the Green



Site Identification and Way-finding



Site Identification and Way-finding

SIGNAGE FAMILY

“A comprehensive sign program for way-finding… to
establish a uniform theme and a common style…”



Site Identification and Way-finding

14’-11”
(+/-)



Site Identification and Way-finding

15’-4”
(+/-)

14’
(+/-)

8’(+/-)



Site Identification and Way-finding

23’
(+/-)

14’

20’
(+/-)



Site Identification and Way-finding
Monument Signs

14
’-1

1”

7’-0”



Site Identification and Way-finding
Revised Monument Signs

8’
-6

”

7’-2”

7’-2”

5’
-7

”

1’
-2

”

1’
-2

”



Site Identification and Way-finding
Existing Condition: Route 20 Entrance



Site Identification and Way-finding
Monument Sign: Route 20 Entrance



Site Identification and Way-finding
Existing Condition: Route 27 Entrance



Site Identification and Way-finding
Monument Sign: Route 27 Entrance



Revised MSP Submission Plan
5 October 2007
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MEMORANDUM 

TO: Joseph Laydon 

Town Planner 

Wayland Town Building 

41 Cochituate Road 

Wayland, MA 01778 DATE: October 15, 2007 

FROM: Kevin R. Dandrade, PE, PTOE 

Principal / Senior Engineer 
PROJECT NO.: T0124.02 

RE: Response to Recent Traffic Engineering Questions 

Wayland Town Center Project – Twenty Wayland, LLC 

 

This memorandum was prepared in response to questions and concerns regarding traffic 

engineering for the Town Center Project as raised within the e-mails from Mr. David Bernstein 

(provided to TEC by the Planning Department), to discuss confirmatory analyses provided by 

Vanasse & Associates, Inc. (VAI), and to provide comments on the recently submitted site plans 

from Arrowstreet / RJ O’Connell & Associates, Inc. 

 

E-mails from Resident: Mr. Bernstein – 25 Glezen Lane 

  

TEC reviewed the technical comments and analyses provided by Mr. David Bernstein within his e-

mails to you and Planning Board representatives dated October 2, 9, and 10 concerning traffic 

introduced to Glezen Lane as part of the Wayland Town Center Project. 

 

Mr. Bernstein provided his estimates for the increase in traffic traveling through the Routes 

20/27/126 intersection.  His projections show alarming increases of 50% to 68% increases in 

traffic, but these are not the increases directly associated with the Wayland Town Center 

proposal.  The analysis incorrectly compares the “Build” condition (existing traffic + background 

growth + Project traffic) to the Existing condition rather than the “No-Build” (existing traffic + 

background growth + office re-occupancy traffic).  However, the increase in traffic under both the 

No-Build and Build conditions is indeed significant and substantiates the need for additional 

capacity at this important intersection, as currently proposed by the Applicant. 

 

As stated within our recent memorandum dated September 5, 2007, we identified that Mr. 

Bernstein was incorrectly drawing a direct relationship between the peak hour impacts and the 

daily impacts for the project.  As a matter of practice, our profession routinely assesses the 

impacts of a project during the one highest peak hour (4 successive 15-minute intervals) for the 

adjacent street system (during Weekdays 7-9 AM & 4-6 PM, Saturday 11 AM- 2 PM, etc.) to 

analyze the worst case.  This is based on trip generation data and methodologies substantiated 

by the Institute of Transportation Engineers (ITE).  It is during these peak hours that there are 

noticeable capacity constraints along Route 20 that cause traffic to operate at or above capacity.  

During other “off-peak” time periods, there is available capacity to retain traffic on the arterials 

roadways.  This is based on numerous site visits and available data from the Applicant and 

MassHighway. 

 

Mr. Bernstein provided a spreadsheet with two separate tabs used to calculate the percentage of 

traffic expected to use Glezen Lane during the established peak hours and the estimated daily 

increases in traffic.  Within the “Peak Hour” tab, he correctly extracted the traffic volumes from 



Mr. Joseph Laydon 

October 15, 2007 
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the Traffic Impact and Access Study submitted as part of the Master Special Permit package in 

May 2007 and the Response to Comments issued by VAI on August 6, 2007 as a point of 

comparison.  The noted change in traffic projections between these two documents was 

performed based on TEC’s comments from January 8, 2007 and represents a conservative 

estimate of the potential cut-through traffic to/from both Routes 20 and 126 if left unmitigated.  

This analysis provided by Mr. Bernstein is in line with our estimates for the project and does not 

represent new information.  The refinement of traffic analyses is a normal element of the peer 

review process for Planning Board applications as the technical information is reviewed and 

edited to better reflect the estimated operating parameters for traffic within the study area. 

 

The second tab, named “Daily Impact”, provides Mr. Bernstein’s estimate for the daily traffic 

increases along Glezen Lane associated with the project.  The basis for his estimate is the 

assumption that the cut-through traffic during “off-peak” periods will be 90% of that associated 

with the peak hours.  We do not agree with this assumption because of the reserve capacity 

afforded during these hours on the arterials streets.  The increase in daily site-generated traffic 

along Glezen Lane is likely to be between 500 - 600 vehicles per day (vpd) during an average 

weekday if left unmitigated.  This would represent a daily increase of approximately 26%.   

 

However, there are mitigation measures that will be put into place to deter a significant portion of 

this traffic and options for the Planning Board by securing conditions of approval that can further 

mitigate the impacts.  TEC’s recommendations for mitigation items were noted within the August 

30, 2007 peer review letter.  As mentioned in recent hearings, the Planning Board can also 

consider a condition whereby the Route 27 driveway exit can be limited to right-turn-only if there 

are cut-thru traffic volumes in excess of what was estimated as part of these record analyses.  I 

recommend this measure only after other neighborhood traffic diversion options have been 

eliminated. 

 

As the Planning Board has been made aware, TEC previously recommended the removal of 

several traffic mitigation measures for the neighborhood streets from further consideration 

because they would either relocate a significant volume of traffic to a different neighborhood 

street and/or were not directly associated with the mitigation of traffic volumes from the project.  

We believe that the measures recommended within our August 30, 2007 letter will reasonably 

mitigate the impacts associated with the Wayland Town Center Project. 

 

MassHighway - Recommended Capacity Analysis 

 

In a recent meeting between project representatives, Town staff, TEC, and MassHighway (District 

3 Office), the District Traffic Engineer suggested that VAI supply a confirmatory analysis of the 

short processing lanes at the intersection of Routes 20/27/126.  This involves some slightly 

different adjustment factors for flow rates and an assumption for single-lane traffic flow following 

an initial period with a two-lane operation for Route 20 eastbound.  These analyses were provided 

to TEC electronically on October 1, 2007.  The results of the analyses are comparable to those 

provided within TEC’s peer review letter dated August 30, 2007.   The results continue to show a 

significant improvement over the No-Build condition.  (See the attached capacity analysis 

summary provided by VAI for delays and level of service by movement.) 
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Wayland Town Center Site Plan Comments 

 

TEC reviewed the updated site plans as submitted with a revision date of October 5, 2007.  Our 

review was limited to the Parking & Traffic Control plan as it relates to the on-site traffic 

engineering elements of the project.  The following comments should be considered by the 

Applicant and the Wayland Planning Board: 

 

1. The plan should include street names or stationing to clarify the location of site features. 

2. The sidewalk entering the site from Route 20 bends to the southeast to cross the access 

way to the large parking field (between Buildings B-2 and E-24).  This crosswalk is in a 

location at the end of a curve where there is a potential for higher speed turning 

movements.  We recommend moving the crosswalk to the north, adjacent to the main 

aisle, to improve visibility of pedestrians.  The small traffic island may be a refuge point for 

pedestrians as long as it is greater than 60 square feet in size. 

3. The raised intersection should have different pavement treatments between the 

crosswalk areas and the middle of the intersection.  Painted white lines should be used to 

clearly mark the crosswalk lanes.  A detail of the raised intersection should be provided, 

including the approach grades. 

4. We recommend a sidewalk on one side of the loop road in the northeast corner of the site 

(near the wastewater treatment plant) to create a “circuit” for recreational walking for the 

residential component. 

5. We recommend a short section of sidewalk to provide a walking connection to the 

northerly portion of the Wayland Commons 40B development. 

6. The sidewalk located along the easterly portion of Street “A” requires pedestrians from 

Route 27 and/or the southerly portion of the Wayland Commons 40B development to 

cross this roadway twice if destined for the retail stores on the south side of the roadway.  

We recommend the construction of the sidewalk on the southeast side of Street “A” to 

reduce the level of vehicle and pedestrian conflict.  This has negligible impacts to the 

planned bicycle route.  Crosswalk should be added wherever the sidewalk / bike route 

crosses major parking aisles. 

7. The Applicant should review the accessibility of the proposed dumpster pads on the plan.  

Several are in places that will not likely be accessible by a typical refuse truck, most 

notably the units near Buildings E-18, E-19, and R-11. 

8. There are no dumpster locations adjacent to the residential buildings.  The Applicant 

should define a dumpster location, if applicable for this use. 

9. Stop signs (R1-1) should be placed at more significant internal intersections within the 

site.  We recommend placement of stop signs at the following locations in addition to the 

ones already listed on the plans: 

a. For the eastbound approach of Street “C” as it intersects Street “B” 

b. For the eastbound approach of Street “B” as it intersects Street “A” 

c. For the eastbound approach of the exit from the municipal building as it intersects 

Street “C”. 

d. Both driveway approaches to Street “A” from the Wayland Commons 40B 

development. 

10. Street “A” should have a double-yellow centerline to clearly mark the travel lanes. 

11. We recommend the use of 12” painted stop lines placed adjacent to noted stop sign 

locations and 4 feet in advance of any crosswalk lines. 

12. The plan should depict the arrow and “only” markings for the separate left and right turn 

lanes on Street “A” as it approaches Route 27. 

13. Other detailed traffic signs, including those used for loading zones, no parking zones, 

speed limit zones, and pedestrian warning signs, should be included on the future plans 

submitted for Site Plan Review. 
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Please call me immediately with any questions regarding this memorandum or any other traffic 

engineering questions in advance of the scheduled public hearing tonight.  You can reach me at 

the office at (978) 794-1792 or on my mobile phone at (603) 361-2312. 

 

Attachment:  Table 1: Capacity Analysis Summary – Route 20 at Route 27/126 – Synchro 6 

  (from Vanasse & Associates, Inc. (VAI) 10/15/2007) 

 

cc (by e-mail): Bill Steinberg 

 Fred Turkington 

 Steven Kadlik 

 Eric Knapp 

 Kenneth Cram 

 Frank Dougherty 

 Mark MacRae 



 

 

MEMORANDUM 

 

Date:   October 15, 2007 

To:    Wayland Planning Board 

From:   Kenneth Buckland, AICP LEED AP, The Cecil Group 

RE:    Report on Remaining Issues 

Copies: David O’Connor ASLA, Brian Groth 

 

The following is a list of the remaining issues and conclusions for the MUOD 

Master Special Permit. The three previous Cecil Group memos, the Design 

Principles, and the Zoning Bylaw were considered in preparing this list. 

Site Plan and Massing 

Overall the residential and commercial massing seems to be an appropriate scale for 

the size of the site and the character of the main streets. Substantial changes have 

been made to improve the building designs and placements across the site. However, 

additional definition is suggested for this decision to allow the requested flexibility 

in future Site Plan Reviews but to also better define the approved plan.  This has 

been requested from the applicant. 

Noting that buildings will be visible from the Sudbury River, we recommend 

controlling façade treatments, using subdued colors and materials, and landscaping 

to minimize visibility and mitigate the visual impact. 

Building Orientation  

The revised configuration provides an appropriate orientation of buildings along the 

main and cross streets, and provides appropriate connections within the area and 

subareas. Although requested in the Concept Plan decision, the office space will not 

be located closer to the municipal building. However, upper story residential units 

have been maintained in the plan across from the public green, which provides a 

similar activity level appropriate to the location. 

Residential Buildings 

Changes to the residential units have improved the subarea and its connections to 

streets and open spaces. The additional articulation proposed in the residential unit 

facades will provide an appropriate presentation of the project to the public open 

space. Specification of the materials and colors will confirm this compatibility.  

Municipal Building Pad 

The potential impacts of the municipal building on the environmental resource areas, 

including its visibility from the Sudbury River, remain as concerns. While, the 



 

 

overall layout and organization of the site shows improvement, the municipal 

building may need to be accommodated in other ways on the site to meet the 

standard of the zoning bylaw; i.e., the pad must be provided. 

Design/Programming of the Public Open Spaces 

The proposal provides two acres of public space divided into a large green space of 

1.68 acres (Sheet C-5) and another of 0.32 acres in front of the municipal pad. The 

1.68 acre contiguous open space is acceptable with the provision that both spaces are 

maintained within the plan.  

At this time, the programming for the Public Green is incomplete. A plan for 

operation and maintenance will be required. 

Landscaping 

The plan does not currently indicate in great detail the form and location of the 

plantings. It has been assumed that the landscape plans for the site buffers will be 

provided during the Site Plan Review of the buildings closest to those buffers. 

However, this should be clarified. In addition, an approved shrub list has been 

requested.  

A rough calculation of the landscaping within the large (>50 spaces) parking lots did 

not indicate that the 10% interior landscape requirement has been met. Details of the 

calculation should be reviewed with the site designers. 

Lighting 

Lighting fixtures are described in the plans (ES sheets) and in the Tenant Sign 

Design Criteria. The details for pedestrian/walkway edge lighting, if any, have not 

been indicated on those plans. Additional building lighting would increase the light 

intensity. The criteria to maintain should be the maximum limits at the site 

boundaries, and to request a control system to reduce lighting during low-use 

periods. 

Signage 

Signage criteria have been well developed. However, additional clarity is needed for 

section 2309.4.3. “For Size Category B, the allowed aggregate area of an 

establishment’s main signs on the primary wall can be up to 90 sq. ft.” to determine 

its application to the project. This is important because the October 5, 2007 

submittal suggests that the major and minor signs together would exceed this 

standard. 

Other 

The other issues raised in the previous memos and documentation have been 

addressed for the most part. The Cecil Group will prepare a suggested list of 

conditions for the Board and Applicant to consider by October 22, after review of 

the new information provided by the Applicant. 













































































� � � � � � � � � � � � � � � � � � � � � � � � � �

WAYLAND TOWN CENTER    Wayland, MA

Site Identification and Wayfinding Program/
Tenant Sign Design Criteria

October 5, 2007





WAYLAND TOWN CENTER    Wayland, MA

Site Identification and Wayfinding Program
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Wayland  
Town Center
Site Identification and Wayfinding Program

date

title

sheet

Precedent Images

Precedent Images

1
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Wayland  
Town Center
Site Identification and Wayfinding Program

date

title

sheet

A. Monument Sign

B. Vehicular Directional

C. Directory

D. Pedestrian Directional

E. Access Sign

F. Residential Entrance

key

Sign Location Plan

Sign Location Plan
scale: nts

A

F

B

B

B

A

C

F

B

D

C

B

D

B

D

C
B

D
B

E

B

2

E

E

E
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Wayland  
Town Center
Site Identification and Wayfinding Program

date

title

sheet

Regular

Italic

Medium

ABCDE F G H I J KLM NOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz 1234567890

ABCDE F G H I J KLM NOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz 1234567890

ABCDEFGHI JKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz 1234567890 Site Standard  

Type

3

Berthold Baskerville



A
Monument Sign

B
Vehicular Directional

C
Directory

Wayland Town Center

RE S I DE NCE S
Authorized

Vehicles Only

A Invidunt ut labore
 dolore magna 
 aliquyam erat
 diam voluptua 
 At vero eos et 
 accusam et justo 
 duo dolores et 
 rebum
 Stet clita kasd 
 Gubergren
 Takimata sanctus 
 Lorem ipsum 
 Dolor sit
 At vero

B At vero eos et 
 accusam et justo 
 duo dolores et 
 rebum
 Stet clita kasd 
 Gubergren
 Takimata sanctus

C diam voluptua 
 At vero eos et 
 accusam et justo 
 duo dolores et 
 rebum
 Stet clita kasd 
 Gubergren
 Takimata sanctus 
 Lorem ipsum 

D Invidunt ut labore

E Invidunt ut labore

F Invidunt ut labore

G Invidunt ut labore

H Invidunt ut labore

I Invidunt ut labore

Lorem Ipsum

Consetetur sadipscing elitr, 
sed diam nonumy eirmod 
tempor.

You are here

Wayland Town Center

Wayland Town Center

Retail Parking

Supermarket

Residences

Retail Parking

Supermarket

Sign Family
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Wayland  
Town Center
Site Identification and Wayfinding Program

date

title

sheet

D
Pedestrian Directional

E
Access Sign

F
Residential Entrance

Sign Family cont.

Wayland Town Center

RE S I DE NCE S
Authorized

Vehicles Only

A Invidunt ut labore
 dolore magna 
 aliquyam erat
 diam voluptua 
 At vero eos et 
 accusam et justo 
 duo dolores et 
 rebum
 Stet clita kasd 
 Gubergren
 Takimata sanctus 
 Lorem ipsum 
 Dolor sit
 At vero

B At vero eos et 
 accusam et justo 
 duo dolores et 
 rebum
 Stet clita kasd 
 Gubergren
 Takimata sanctus

C diam voluptua 
 At vero eos et 
 accusam et justo 
 duo dolores et 
 rebum
 Stet clita kasd 
 Gubergren
 Takimata sanctus 
 Lorem ipsum 

D Invidunt ut labore

E Invidunt ut labore

F Invidunt ut labore

G Invidunt ut labore

H Invidunt ut labore

I Invidunt ut labore

Lorem Ipsum

Consetetur sadipscing elitr, 
sed diam nonumy eirmod 
tempor.

You are here

Wayland Town Center

Wayland Town Center

Retail Parking

Supermarket

Residences

Retail Parking

Supermarket

Sign Family

4



Sign Location Plan

A

A
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Wayland  
Town Center
Site Identification and Wayfinding Program

date

title

sheet

Option 1:
Side Elevation

Option 1:
Front Elevation

Notes: 

Option 1: Carved wood 
sign posts in white with 
carved wood sign panels 
and wrought iron bracket 
connections. Mounted 
on stone base. Externally 
illuminated.

Option 2: Same 
construction as Option 1 
but without stone base.

Option 2:
Front Elevation

Monument

Wayland Town Center

14
'-1

1"

Wayland Town Center

6"7'-0"

Monument Sign
scale: 1/4" = 1'-0"

Detail: Bracket

5
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Wayland  
Town Center
Site Identification and Wayfinding Program

date

title

sheet

Context Elevation

Monument Sign

6



Sign Location Plan

B

B

B

B

B

B

B

B
B



October 5, 2007

Wayland  
Town Center
Site Identification and Wayfinding Program

date

title

sheet

Retail Parking

Supermarket

Residences

Supermarket

Residences

3'-0"

5'
-4

"

Front Elevation Side Elevation

Plan

Notes: Carved wood sign posts 
in white with carved wood sign 
panels and wrought iron bracket 
connections. Mounted in stone 
planter. Externally illuminated.

Vehicular Directional

Vehicular Directional
scale: 3/8" = 1'-0"

7



Sign Location Plan

C
C

C
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Wayland  
Town Center
Site Identification and Wayfinding Program

date

title

sheet

A Invidunt ut labore
 dolore magna 
 aliquyam erat
 diam voluptua 
 At vero eos et 
 accusam et justo 
 duo dolores et 
 rebum
 Stet clita kasd 
 Gubergren
 Takimata sanctus 
 Lorem ipsum 
 Dolor sit
 At vero

B At vero eos et 
 accusam et justo 
 duo dolores et 
 rebum
 Stet clita kasd 
 Gubergren
 Takimata sanctus

C diam voluptua 
 At vero eos et 
 accusam et justo 
 duo dolores et 
 rebum
 Stet clita kasd 
 Gubergren
 Takimata sanctus 
 Lorem ipsum 

D Invidunt ut labore

E Invidunt ut labore

F Invidunt ut labore

G Invidunt ut labore

H Invidunt ut labore

I Invidunt ut labore

Lorem Ipsum
Consetetur sadipscing elitr, 
sed diam nonumy eirmod 
tempor.

You are here

Wayland Town Center

6'
-1

0"

4'-1" 5"

Directory

Front and Back Elevation Side Elevation

Plan

Notes: Carved wood sign posts 
in white with carved wood sign 
panel and wrought iron bracket 
connections. Mounted in stone 
planter.  Externally illuminated.

Directory
scale: 3/8" = 1'-0"

8



Sign Location Plan

D

D

D

D
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Wayland  
Town Center
Site Identification and Wayfinding Program

date

title

sheet

Retail Parking

Supermarket

Retail Parking

5" 2'-6"

6"

9'
-7

"

7'
-1

0"
Front Elevation Side Elevation

Plan

Notes: Carved wood sign posts 
in white with carved wood sign 
panels and wrought iron bracket 
connections. Non-illuminated.

Pedestrian Directional

Pedestrian Directional
scale: 3/8" = 1'-0"

9



Sign Location Plan

E

E

E

E
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Wayland  
Town Center
Site Identification and Wayfinding Program

date

title

sheet

Authorized
Vehicles Only

5"3'-0"

4'
-7

"

Side ElevationFront Elevation

Notes: Carved wood sign post in 
white with carved wood sign panel 
and wrought iron bracket connec-
tions. Non-illuminated.

Plan

Access Sign

Access Sign
scale: 3/8" = 1'-0"

10



Sign Location Plan

F

F
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Wayland  
Town Center
Site Identification and Wayfinding Program

date

title

sheet

Residential Entrance Sign

Side Elevation Front Elevation

Notes: Carved wood sign posts in 
white with carved wood sign panel 
and wrought iron bracket connec-
tions. Externally illuminated.

Wayland Town Center

RE S I DE NCE S

6'-1"5"

4'
-5

"

Residential
Entrance Sign
scale: 3/8" = 1'-0"
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Wayland Town Center is new mixed-use district designed in keeping with a traditional New Enland 
town Center and provides a fashionable outdoor shopping experience within an attractive, 
pedestrian friendly environment. Located in Wayland, Massachusetts, the atmosphere of this 
upscale center is relaxing and pleasurable with trees, wide pedestrian walkways, extensive 
landscaped areas and outdoor seating which encourage shoppers to stay longer. With the easy 
access parking, this center allows patrons to avoid mall congestion and keeps them closer to 
home.  Great care has gone into creating a shopping environment that uses high quality natural 
materials which, along with lighting and landscaping, have been designed to create a quiet and 
sophisticated backdrop to storefronts exhibiting eye catching beauty and distinctive detailing. 

The standards contained within this Tenant Sign Design Criteria Manual are intended to ensure 
quality of design and construction throughout Wayland Town Center.  This document, referred 
to as the Tenant Sign Design Criteria Manual, generally describes the obligations of the Tenants 
and is intended to assist in the technical design and construction of the Tenants’ signage.  

This Manual is for use by Tenants, including those having regionally or nationally recognizable 
identities, and who may have to modify those designs to conform to specific criteria.  While the 
Landlord invites the Tenants to express their individuality and distinctive identity, it is the intent 
of these Criteria to visually coordinate the ensemble of individual stores while maintaining a 
consistent level of quality and integrity complimentary to this very special place.  Tenants are 
encouraged to discuss specific thoughts or questions regarding their stores with the Landlord 
prior to beginning design work. Obviously, special circumstances may require interpretations 
of the Criteria; however, deviations from the Criteria that undermine its intent will not be 
approved.

Any renderings, drawings and floor plans contained in the Manual are included for illustrative 
purposes only to help Tenants comply with the Sign Design Criteria. The actual design and 
configuration of each Tenant sign may vary from such renderings, drawings and floor plans. As 
design and construction of the project progress and these designs evolve, the Landlord may 
issue revised Design Criteria and Tenant sign requirements.
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 introduction

The principal function of signage is to identify the business’ location, but it also sends signals 
about the quality of service or merchandise offered. The sign which will best accomplish these 
objectives is one which complements the building’s architecture. Creating a sign inspired by a 
building’s intrinsic design features is not difficult. A good design can result from a commonsense 
evaluation process that can be simultaneously enjoyable and rewarding economically for 
the shop owner. First the desired image for the business must be considered, then existing 
signs must be evaluated to determine if they promote that image. Customers will link good 
sign design with the entire building’s image, thereby providing a means of locating the shop 
within the shopping center and making a positive impact on the shopper. A good fit between 
building and sign will result in a distinctive sign that provides a solid marketing advantage for 
the represented business and a visual asset for the town center as a whole. 

 sign design criteria

The purpose of the Sign Criteria is to assure consistency in quality, color, maximum size, 
placement and configuration of signage and graphics.  Tenant signage is intended to enhance 
the project’s character as well as convey the Tenants branding and identity. This distinction 
warrants a unique and original approach to signage and graphics that encourage a lively outdoor 
atmosphere. For this reason, specific restrictions on signs are set forth below.  This shall not 
limit the Landlord’s right to reject or to require modification of any Tenant sign.  In all cases, as 
signage at Wayland Town Center is viewed as an integral part of the project’s image and success, 
Landlord’s judgment as to aesthetics quality, number (as specified by the Town of Wayland), 
color, size and method of installation shall be final and binding.

Storefront signs are the Tenant’s first opportunity to engage the customers at Wayland 
Town Center and should be seamlessly integrated into Tenant’s storefront design. Artistic 
and imaginative sign designs that reflect this principle will enhance the overall retail and 
entertainment experience. The Landlord recognizes that most Tenants’ have made paramount 
efforts in creating a unique design and sign style which is consistent with the design intent for 
Wayland Town Center as a whole.  

The use of logos and distinctive typestyles is encouraged for all tenant signs.  Tenants may adapt 

2
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established typestyles, logos and/or images that are in use on similar buildings operated by 
them, provided that the said styles are architecturally compatible and approved by the Landlord.  
Type may be arranged in one or two lines of copy and may consist of upper and/or lower case 
letters.  Regardless of the above, wording of the signage shall be limited to the Tenant’s trade 
name, and shall not include specification of merchandise sold or services rendered, regardless 
of Tenant “legal name.” 

Except with the prior written approval of Landlord, no advertising placards, banners, pennants, 
names, insignia, trademarks, or other descriptive material shall be affixed or maintained upon 
the glass panes and supports of the show windows and doors, or upon the exterior walls of the 
storefront or building. 

The following signs are not allowed by Tenants at Wayland Town Center:

1 Temporary wall signs, pennants, flags, inflatable displays or sandwich boards;
2 Window signs held off the glazing or sign boxes located off the storefront glazing except  
 where specifically approved by the Landlord;
3 Pre-manufactured signs, such as franchise signs, that have not been modified to meet the  
 criteria;
4 Simulated materials (i.e. wood grained plastic laminates, etc) or wall covering
5 Flashing, blinking, moving animated or audible signs
6 Internally illuminated awning backgrounds
7 Advertising or promotional signs on parked vehicles

design control zone 

The Design Control Zone is a 5’-0” deep area extending inward from the Lease line and 5’-0” 
inward from recessed entry and running the full width and full height of the storefront. The 
Landlord considers this zone an extension of the storefront into the store interior. The finishes 
within this space are critical to the customer experience of the entire center and so all graphics, 
display fixtures, finish materials and lighting within this area are subject to approval by the 
Landlord. A sense of style and drama should be established through the use of inventive 
merchandising, displays, quality materials, and suitable lighting. 

In the Design Control Zone, the Tenant will employ incandescent lighting or halogen fixtures 
exclusively.  Electrical outlets are not to be located within the Design Control Zone.  No mass 
merchandising (i.e., slat wall, etc.) is permitted in this area and durable flooring materials are 

3
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required.  Vinyl or rubber flooring, carpet tile, carpet or laminate floor products are not permitted 
in this area. 

Sales counters and/or fixtures will not be located closer than five feet (5’-0”) to the Lease Line.  
The Tenant will not place or maintain any temporary or permanent fixtures for the display of 
merchandise in front of or within six feet (6’-0”) of any entrance to the Premises.  A hard-surface 
ceiling, such as drywall, is required within the Design Control Zone; suspended acoustical ceiling 
systems are not permitted. Access to sign transformers and equipment must be provided for 
maintenance purposes.

Primary Storefront Sign
Tenants may utilize any of a wide variety of sign construction types for Storefront Signage 
integrated into their storefronts. All signage must have three-dimensional characters and be 
illuminated by a light source fully integrated with the architecture of the storefront. Among the 
signage types that may be considered are the following: 

1 Free standing dimensional letters illuminated via remote lighting (i.e., goose-neck fixtures,  
 pin spots, or ledge lit).

2 Sandblasted wood signs in natural wood finish with painted, raised letters and/or logos  
 illuminated via remote lighting (i.e., goose-neck fixtures, pin spots, or ledge lit).

The following sign and lighting types will not be allowed:
1 Neon (all types)
2 Back-lit (halo effect)
3 Internally illuminated face-lit signs (all types)
4 Signs employing luminous-vacuum formed plastic letters
5 Signs employing unedged or uncapped plastic logos or letters with no returns and   
 exposed fastenings
6 Box style cabinet signs or “can signs” with illuminated, translucent background and   
 silhouette, translucent or acrylic letters
7 Simulated materials (i.e., wood grained plastic laminates, Zolatone etc.) or wall   
 covering 
8 Animated components, flashing lights, formed plastics, injected molded plastics, clear  
 faced channel letters and box-type backlit signs with translucent background panels.
9 Plasma screens, back projection screens or similar mixed media presentations.

4
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10 Exposed conduit, tubing or raceways, conductors, transformers and other equipment, 
 shall not be permitted.  All signs, bolts, fastenings and clips shall be galvanized iron,   
 stainless steel, chrome plated steel, aluminum, brass or bronze.  
11 No sign maker’s labels or other identification shall be permitted on the exposed surfaces  
 of signs, except those required by code.  If required by code, such labels or    
 identification shall be placed as inconspicuously as allowed.

• • • • • • • • • • • • • • • • • •

Tenant Identification Blade Signs
Tenants are encouraged to provide blade signs identifying their place of business. These signs 
shall be no larger than 4 square feet and be located no less than 7’-6” off grade mounted 
perpedicular to the face of the building. They are not required to be externally illuminated. 
Merchandizing information is not allowed. Suitable materials may consist of wood, painted 
metal, acrylic or by approval of the owner. Lighting shall conform to the same standards as for 
wall signs (see above).

• • • • • • • • • • • • • • • • • •

Awnings
Awning graphics are encouraged. Dimensional or applied graphics are acceptable, however no 
part of an awning should block a neighbor’s signage or storefront, or be mounted so low as to be 
a hazard to pedestrians. Artwork is emphasised over identity. Merchandising is not allowed.

Decorative Banners
Under certain conditions, some tenants may be encouraged to provide a decorative signage 
program which relates to their place of business. This system would consist of metal brackets 
permanently fastened to the building supporting a changable banner program. These may or 
may not be externally illuminated. See illustrations throughout this document for recommended 
sizes and locations.  

• • • • • • • • • • • • • • • • • •

Window Displays
The area just to the inside of the storefront to 5’ deep into the lease space, and the full height 
and width of the storefront glazing should be used as display area. Attractive, professionally 
designed storefront window displays are highly encouraged. Clutter, inappropriate signage, 
storage, advertising posters, window shade film, inappropriate shade devices, and other 

5
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unattractive elements are not allowed within this zone. This area is considered an extension of 
the beautification of the surrounding streetscape, facades and signage. 

• • • • • • • • • • • • • • • • • •

Primary Address Sign 
Tenant shall display the street number of the Premises to allow for precise identification of 
the Premises. The street numerals of the Premises are to be applied second surface on the 
interior of the storefront glazing in five-inch high numerals with no less than a 3/4“ stroke, in 
the Landlord’s standard numeral typeface for the shopping center. 

Store identity and hours of operation shall be located at all door entries. Size and location shall 
be consistant for all storefronts but design and type should vary. Total area shall not exceed 4 
sq. ft.

• • • • • • • • • • • • • • • • • •

Rear Door Address Sign 
If Tenant has a non-customer door for receiving merchandise, Tenant shall place only its street 
number and name on this door, in a location approved in writing by Landlord’s tenant coordinator. 
Numerals and names shall be vinyl appliqué, mounted first surface to the exterior face of the 
door and shall be 3” high with no less than 7/16” stroke, in the Landlord’s standard numeral 
font style for the shopping center. Where more than one (1) Tenant uses the same door, each 
suite number may be applied. Landlord’s Tenant Coordinator may also specify the color and 
placement of the numerals on the door. 

• • • • • • • • • • • • • • • • • •

Glazing Signs 
Signs applied to the storefront glazing must have the prior written approval of Landlord. If so 
approved, Tenant signs on storefront glass will appear in gold or silver leaf, or applied machine 
cut vinyl letters. All letters will be finished on both sides of the glass with no mastic or adhesive 
visible. Painted signs shall be of consistent color without visible brush strokes. 

• • • • • • • • • • • • • • • • • •

Sign Area 
Refer to the elevation examples for recommended sign locations and sign area.

6





WAYLAND TOWN CENTER  TENANT SIGN DESIGN CRITERIA v. 10.05.07
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

•

•

•

•

•

•

• • • •

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

R e v i s e d

sign precedents:

• • • • • • • • • • • • • • • • • •

Power 
Electrical service to the Tenant’s sign shall be installed by the Tenant and not be part of the 
Landlord’s operating costs. The sign shall be controlled by a time clock. Electrical service to all 
signage to be on a time clock, on a separate circuit and wired to Tenants’ electric meter. Each 
Tenant sign must remain illuminated one-hour prior, during, and one-hour after opening hours. 
1 PK housing, (or other U.L. approved insulating sleeve approved by Landlord and local   
 building codes), is required for all through wall penetrations and must be indicated on the  
 sign shop drawings. 
2 All conductors, conduits, tubing, crossovers, transformers, wiring raceways, cabinets and  
 other equipment must be concealed. Visible fasteners and hardware will not be permitted. 
3 All illuminated signage shall be UL listed and bear the UL label; their installation shall   
 comply with all local building and electrical codes. UL labels shall be placed in accordance  
 with approved display guidelines.
• • • • • • • • • • • • • • • • • •

Illumination 
Sign illumination is required to be external only (i.e., goose-neck fixtures, pin spots, or ledge lit). 
The following are basic standards for sign illumination: 
1 All remote or external lighting shall be reviewed and approved by the Landlord prior to  
 installation. Cut sheets for proposed fixtures must be submitted along with Tenant’s shop  
 drawings. 
2 Color tempurature must be within a 3200Kº - 5000Kº range and not exceed xx candles/sf. 
3 Each Tenant sign is to be individually illuminated. 

• • • • • • • • • • • • • • • • • •

Details 
The following details should be observed in the design and construction of Tenant’s signage: 
1 Non-ornamental hardware used to attach sign to storefront may not be exposed to view. 
2 All exterior signage components (logos and all individual letters) shall stand off the face  
 of the wall surface by a distance of 1 inch min. This shall be accomplished by    
 the use of nylon or acrylic spacers placed between the face of the wall and the back   
 of the logo or Letter. 
3 Tenant may use Landlord bulkhead for lateral bracing only. 
4 Threaded rods or anchor bolts shall be used to mount sign letters spaced out from   
 background pane. Angle clips attached to letter sides will not be permitted. All   
 bolts, fastenings, and clips shall be of hot-dipped galvanized iron, stainless steel,   
 aluminum, brass or bronze, and no black iron materials of any type shall be permitted. 
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R e v i s e d

sign precedents:

Specific Guidelines (Town of Wayland MUOD and 2006 Special Town Meeting Warrant)

2309.4  Wall Signs
2309.4.1 Signage must (a) be in keeping with a traditional new England town Center: and  
  (b) be integrated into the overall architectural design of the mixed use project.

2309.4.2 See Location Plan Diagram on Page 12 for dimensional standards. An   
2309.4.3 establishment can have only one primary wall, to be designated in the signage  
2309.4.4 plans referenced in Section 2309.4.6. 

2309.4.5 Signs may be illuminated externally, but no sign can be illuminated internally.

2309.4.6 The applicant shall prepare signage plans indicating aggregate signage,   
  maximum sign area, and proposed lighting, demonstrating that signs and   
  proposed lighting will comply with Section 198-2309.4, Section 198-501 (except  
  that the area and height limits specified in Section 198-501.1 shall not apply), and  
  the Planning Boards rules and regulations for the MUOD. 

2309.4.7 By special permit, the Planning Board may allow signage that varies from that  
  which is permitted in Section 198-501.1 and Section 198-2309.4, including   
  signage not on the same premises as the building, structure, or use to which the  
  signage pertains (provided the signage is still within the MUOD).
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1.0 INTRODUCTION

The Town of Wayland, Massachusetts owns a wastewater treatment plant (WWTP) located on the site of

the former Raytheon manufacturing facility.  The WWTP is approximately 40 years old and concerns have

been raised about its adequacy and ability to treat effluent to its permit requirements.  The plant’s NPDES

effluent discharge permit is currently under review by the Massachusetts Department of Environmental

Protection (MassDEP) and the U.S. Environmental Protection Agency (USEPA).

M&E was retained by Twenty Wayland LLC (TW) in accordance with a Memorandum of Agreement

between TW and the Town of Wayland (Town) dated March 28, 2006 referred to as the “Development

Agreement.”  Under Article D of the Development Agreement, TW is responsible for preparing an

assessment of the existing wastewater treatment facility and providing recommendations for facility

modifications or facility replacement to meet the anticipated NPDES effluent discharge permit currently

under review by the Massachusetts Department of Environmental Protection (MassDEP) and the US

Environmental Protection Agency (USEPA).

The primary objective of this study is to answer two key questions:

•  Should the 40yearold existing wastewater treatment plant be modified to meet the new capacity
and discharge permit requirements or should a new facility be constructed?

•  Should the existing discharge to the wetlands adjacent to the Sudbury River be continued or
should the discharge be relocated to the river proper or should a groundwater disposal permit be
obtained?

M&E performed this assessment study through a series of the following tasks:

• Site visits.  M&E staff visited the existing Wayland WWTP to collect background data on the
treatment system, interview the treatment plant operator, and observe the WWTP in operation.

• Wastewater Flow Estimation.  Data was collected from the monthly operating reports to develop
a history of flow at the existing WWTP.  Design flows were based on the permit limitations as well
as Twenty Wayland’s (TW) and the Town’s stated demand.

• Existing WWTP Assessment.  Information collected from the site visit as well as information
from the monthly operating reports were used to evaluate the existing WWTP.  Based on this
evaluation, M&E feels that the existing plant has little or no salvage value and recommends that a
new plant be constructed in its place.

• Wastewater Disposal Evaluations. M&E evaluated three alternatives for wastewater disposal,
and their permitting implications:  1) Continue discharge to the wetland under existing draft
NPDES permit, 2) Discharge to the Sudbury River under existing draft NPDES permit via a new
outfall, and 3) Discharge to groundwater via new groundwater discharge permit.

• Conceptual Design of Facility Recommendations.  M&E developed a conceptual design of a
new facility that is costeffective, will meet permit requirements, and can accommodate future



2

increases in flow.  A discussion of odor control needs, control systems, and sludge disposal
options is included in this section.
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Figure 21.  Existing WWTP Effluent Flow – January 2004 through April 2007

2.0 EXISTING AND DESIGN FLOWS

Effluent quality standards in the Federal National Pollutant Discharge Elimination Program (NPDES)

generally require compliance with monthly average and maximum day or week permit limitations.

Correspondingly, treatment plants are designed to achieve permit compliance not only under average

conditions, but for the full range of permit conditions.  For example, a WWTP would not be designed for

just the average month, but for compliance during all months of the year.  Thus, a statistical analysis of

WWTP influent data is used to determine the incidence of higher flows and shorter durations.

Design conditions used in this report are defined as follows:

• Annual Average.  The average daily value of a wastewater characteristic for the entire year.

• Maximum Month.  Of all the months in a year, the maximum month value of a wastewater
characteristic is obtained from the month with the highest monthly average.  This value is also
known as the design value because it corresponds to the monthly limit in the NPDES permit.

• Maximum Day.  The highest 24hour average value of a wastewater characteristic.

2.1  Existing Flows

The existing wastewater treatment plant was designed for an average daily flow of 65,000 gpd and a

daytime sustained flow of 115,000 gpd when it was upgraded in 1973.  However, based on the governing

NPDES permit which was issued in 1998, the discharge was limited to an average monthly flow of 52,000

gpd and a maximum daily flow of 65,000 gpd.  As indicated in Figure 21 below, the average flow for the

past three years has been about 11,500 gpd, with a maximum daily flow of 23,000 gpd.
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A list of existing users, together with their water usage for 2005, is listed in Table 21.

Table 21.  Existing Sewer System Users

Name Address
Water Use 2005

(gpd)
Wayland Business Center (Twenty Wayland)  400 Boston Post Road 551
Russell's Garden Center 397 Boston Post Road 125
Ralph Osmond 364 Boston Post Road 99
Dr. Stacks 311 Boston Post Road 325
Nails/Olga's 310 Boston Post Road 128
204 BPR LLC 304 Boston Post Road 41
Russell House 372 Boston Post Road 81
Wayland Cleaners 298 Boston Post Road 43
KaBloom 298 Boston Post Road 41
Shopping Center 297 Boston Post Road 4,465
State Road Autobody 292R Boston Post Road 93
Somerby's Hair Salon 292 Boston Post Road 446
U.S. Post Office 277 Boston Post Road 261
Dr. Ulbrich 264 Boston Post Road 6
Corner Stone Café 234 Boston Post Road 209
Dr. Carapezza 233 Boston Post Road 446
Wayland Capital Management 231 Boston Post Road 93
Phoenix Veterinary Svc 9 Pelham Island Road 116
Moodz Day Spa & Salon 19 Pelham Island Road 551
Richard Secor 30 Cochituate Road 159
Lew Russell 105 Pelham Island Road 47
Tim Skehan 101 Pelham Island Road 164
Prescott Baston 11 Cochituate Road 106
Thomas Duffy 25 Cochituate Road 75
PeiLin 31 Cochituate Road 162
Public Safety Building 38 Cochituate Road 794
267 BPR LLC 267 Boston Post Road 52
Verizon* 244 Boston Post Road N/A
2005 Flows to WWTP* 9,679
*Verizon was not connected in 2005.  Assuming Verizon is using their full allocation, the estimated
existing water usage is 9,962 gpd.

2.2  Estimated Future Flows

The Wayland Wastewater Management District Commission has allocated capacity to customers who

have not connected yet.  Additionally, many of the connected customers are not yet using their full

allocated capacity.  This potential for future flow, including contributions from Twenty Wayland, is

indicated in Table 22.
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Table 22.  Total Allocated Capacity

Name Address
Title 5 Capacity

(gpd) Connected
Library 5 Concord Road 500 No
Wayland Commons Old Sudbury Road 7,200 No
David Starmer 338 Boston Post Road 325 No
David Starmer 336 Boston Post Road 1,200 No
Sovereign Bank 326 Boston Post Road 332 No
Francis Poisson 300 Boston Post Road 342 No
Bank of America 289 Boston Post Road 266 No
Shepard House 274 Boston Post Road 330 No
Shepard Mobil 268 Boston Post Road 400 No
Kaplan, Lenow 13 Pelham Island Road 200 No
Olde Collins Market 21 Cochituate Road 257 No
Wayland Town Building 41 Cochituate Road 3,000 No
Jonathan Buchman 32 Pelham Island Road 880 No
Verizon 244 Boston Post Road 283 No
Russell's Garden Center 397 Boston Post Road 2,923 Yes
Ralph Osmond 364 Boston Post Road 200 Yes
Dr. Stacks 311 Boston Post Road 600 Yes
Nails/Olga's 310 Boston Post Road 215 Yes
204 BPR LLC 304 Boston Post Road 200 Yes
Russell House 372 Boston Post Road 330 Yes
Wayland Cleaners 298 Boston Post Road 150 Yes
KaBloom 298 Boston Post Road 150 Yes
Shopping Center* 297 Boston Post Road 4,000 Yes
State Road Auto Body 292R Boston Post Road 200 Yes
Somerby's Hair Salon 292 Boston Post Road 800 Yes
U.S. Post Office 277 Boston Post Road 424 Yes
Dr. Ulbrich 264 Boston Post Road 200 Yes
Corner Stone Café 234 Boston Post Road 1,000 Yes
Dr. Carapezza 233 Boston Post Road 600 Yes
Wayland Capital Management 231 Boston Post Road 200 Yes
Phoenix Veterinary Svc 9 Pelham Island Road 300 Yes
Moodz Day Spa & Salon 19 Pelham Island Road 1,000 Yes
Richard Secor 30 Cochituate Road 330 Yes
Lew Russell 105 Pelham Island Road 440 Yes
Tim Skehan 101 Pelham Island Road 440 Yes
Prescott Baston 11 Cochituate Road 440 Yes
Thomas Duffy 25 Cochituate Road 200 Yes
PeiLin 31 Cochituate Road 260 Yes
Public Safety Building 38 Cochituate Road 1,100 Yes
267 BPR LLC 267 Boston Post Road 310 Yes
Wayland Business Center (TW)  400 Boston Post Road 45,000 Yes
Total Allocated Capacity 77,527
Total Allocated Capacity (not
including TW’s Allocation) 32,527

*Note that based on 2005 water usage records, the shopping center at 297 Boston Post Road is
   exceeding its allocation by 465 gpd.
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The estimated flows for TW, based on the planned mixture of commercial and residential properties, are

summarized in Table 23.  These flows were calculated in accordance with Title 5 and result in a total

Title 5 flow of 45,000 gpd to be discharged to the WWTP and an additional 9,900 gpd to be discharged to

a new onsite disposal system.

Table 23.  Wastewater Flows from Twenty Wayland

Wastewater Generation
Commercial Bldg Area (SF)

WWTP Connection
    Apt. Pool, Fitness Center 1  LS @  2000  GPD = 2,000 

  Restaurants 500  Seats @  35 GPD/SEAT = 17,500 15,000

  Municipal Bldg Allocation 1  LS @  3000  GPD = 3,000

  Cafes, Breakfast Shops 170  Seats @  35 GPD/SEAT = 5,950 4,250

  Multiple Family Dwelling 150  Bedrooms  @  110 GPD/BEDROOM  =   16,500

Subtotal: 44,950 GPD 19,250
Call: 45,000 GPD

Connect to Septic System
    Office 10,000  SF @  75 GPD/1K SF = 750 10,000

    Supermarket 45,000  SF @  97 GPD/1K SF = 4,365 45,000

    Retail 90,750  SF @  50 GPD/1K SF = 4,538 90,750

Subtotal: 9,653 GPD 145,750
Total: 54,603 GPD 165,000

Call: 54,900 GPD 165,000

2.3  Flow Allocation

The March 28, 2006 Development Agreement and the 1999 Memorandum of Agreement regarding the

WWTP allocate the maximum daily flow (Title 5 flow) of 65,000 gpd capacity allowed by the 1998 permit

as follows:  45,000 gpd to TW and 20,000 gpd to the Town, a 69%/31% split.  TW would pay a betterment

in accordance with Massachusetts law; thus, applying the 69%/31% flow split, TW would finance 69% of

the modified plant construction cost1 and would be compensated with 69% of the plant’s allocated flow

capacity.

2.4  Design Flow

In 2006, a draft NPDES permit was issued to the Town for the existing WWTP.  The proposed permit

does not include a restriction on maximum daily flow and the monthly average was replaced by a 12

month rolling average.  These differences are summarized in Table 24.

1 The March 28, 2006 Development Agreement also contains TW’s additional agreement to provide a gift
of 7% of the total construction cost of the new plant or upgrade up to $175,000.
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Table 24.  Permitted Flow Capacity (existing vs. proposed permit)

1998
NPDES Permit

(governing)

Draft 2006
NPDES Permit

Average Daily Flow (gpd) 52,000
(monthly average)

52,000
(rolling annual average)

Maximum Daily Flow (gpd) 65,000 No limit

This raises the question of what maximum daily flow would be appropriate given a 12month rolling

average flow limitation.  Typically, maximum daily flow is at least twice as large as an average annual

flow.  For example, the TR16, “Guides for the Design of Wastewater Treatment Works” suggests a

peaking factor of three for estimating maximum day flows based on annual average flows in the range of

50,000 gpd.  MassDEP, in published guidance for onsite system design, suggests that when water

usage data is available, maximum day (or Title 5) flow can be estimated as two times the average water

record flow2.  Finally, the existing plant data, as evident from Figure 21, also demonstrates this trend,

and accordingly, M&E recommends that a conservative peaking factor of two times average annual flow

be used to estimate Title 5 or maximum day flow.

Applying this factor to the 52,000 gpd rolling annual average, the appropriate maximum daily design flow

once the proposed permit becomes effective is 104,000 gpd.  Applying the same 69%/31% flow split to

the increased maximum daily flow increases TW’s maximum daily flow capacity from 45,000 gpd to

72,000 gpd and the Town’s maximum daily flow capacity from 20,000 gpd to 32,000 gpd.  Refer to Table

25 for a summary of this revised allocation.

Table 25.  WWTP Capacity Allocation based on Permitted Capacity

Max. Daily Flow
 (1998 Permit)

Percent
Allocation

Average Daily
Flow  (Draft
2006 Permit)

Max. Daily Flow
(Draft 2006

permit)
Town 20,000 gpd 31% 16,000 gpd 32,000 gpd

Twenty Wayland 45,000 gpd 69% 36,000 gpd 72,000 gpd
Total 65,000 gpd 100% 52,000 gpd 104,000 gpd

TW’s proposed development needs a maximum daily flow capacity of 55,000 gpd.  Based on currently

committed allocations and usage, the Town needs a maximum daily flow capacity of 33,000 gpd, which is

more than their entire allocation based on the analysis presented in Table 25.  Since TW would have

spare capacity at the plant based on the above allocation, they may be able to eliminate their proposed

onsite disposal system.

2 See 310 CMR 15.203(6) and Guidelines for the Design, Construction, Operation, and Maintenance of
Small Wastewater Treatment Facilities with Land Disposal, April 2004, Section IV.2. page 32.
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Since 104,000 gpd of permitted Title 5 capacity is consistent with the 52,000 gpd rolling average flow in

the draft NPDES permit, M&E recommends that this design flow basis be used for evaluating the existing

and replacement WWTP capacity.  Because a conservative peaking factor was used and Title 5

requirements are conservative (typically 2030% higher than actual maximum daily flows), it is likely that

additional capacity may be obtained in the future by documenting any lower than expected flows and re

permitting the connected flow capacity with MassDEP.  However, for the current project, M&E

recommends the Town and TW employ the simplest permitting approach which would be to maintain the

current discharge capacity and defer a capacity expansion to the future.
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3.0 EXISTING WWTP DESCRIPTION

The Wayland WWTP is owned by the Town of Wayland and is operated by Aquarion Operating Services,

Inc.  The WWTP serves a combination of approximately 36 residential homes and commercial

developments in the proximity of the project site.  A WWTP has been present on the site since 1961.  The

existing plant was upgraded in the early 1970s (phosphorus removal and multimedia filtration was added

to supplement an extended aeration activated sludge process).  In the early 1990s UV disinfection was

added in lieu of chlorine, but the other unit processes remain the same.

Unit treatment processes include a comminutor, extended aeration activated sludge, influent equalization,

multimedia filtration, and ultraviolet (UV) disinfection.  Sodium Aluminate is used to control phosphorus.

Treated flow is discharged by gravity to a wetland adjacent to the Sudbury River.  Sludge from the facility

is partially thickened and liquid sludge is trucked offsite for disposal.

In June 2005, a wastewater treatment facility evaluation was conducted for the Town by Aquarion

Engineering Services Company.  The evaluation concluded that the life cycle of most of the original

equipment components has now been exceeded.  Over the years several equipment components have

been replaced “inkind”.  While the plant functions adequately at current flow rates, the capabilities of the

existing equipment may not meet the future needs of the Town with respect to hydraulic load and ability to

meet more stringent permit requirements3.

The summary of the existing plant provided below is based on the Aquarion evaluation, Aquarion monthly

operating reports subsequent to the evaluation, original design criteria from the 1973 Metcalf & Eddy

Operating and Maintenance manual, and M&E’s site visit on July 23, 2007.

3.1  Influent Sewers

Current flow is delivered to the plant through a 4inch force main from downtown businesses and

residences.  There is also a larger 6inch force main from the Wayland Business Center but this property

is currently unoccupied and due to be demolished as part of the Town Center Project.  The influent sewer

is flushed twice per year to resuspend sewage that has settled in depressions present in the pipeline.

Due to the fact that the small collection system does not allow for a continuous stream of influent, the

wastewater often becomes septic which can generate odors.

3 The June 17, 2005 Aquarion WWTP Evaluation includes the statement: “The operations staff is fairly
confident that the discharge standards can be met at a flow of 20,000 to 25,000 gpd”.  During M&E’s July
23, 2007 site visit this concern was repeated, with the understanding that the current plant capacity is
limited to the 20,000 to 25,000 gpd range.
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3.2  Headworks

The headworks consists of a single “Muffin Monster” comminutor and manual bar rack bypass.  The

original 7inch Muffin Monster had a 300,000 gpd unit capacity.  It ran 24 hours per day even if there was

no influent flow to the WWTP.  A new Muffin Monster was installed in September 2005.  There are no

mechanical screens or grit removal facilities in the headworks.  Prior to September 2006, when the first

influent sampler was installed, there was no historical data on the influent quality.  The plant was

designed for the following influent waste characteristics:  204 mg/l 5day BOD and 185 mg/l TSS.

3.3  Aeration Basin

The single aeration basin is 34 feet long by 19 feet wide by 11 feet deep.  It was designed for a detention

time of 19.7 hours at average flow and 11.1 hours at sustained peak flow.  The aeration headers were

replaced within the last 7 years, but the retrievable diffuser piping needs replacement.  The basin is

almost 50 years old, so its condition is questionable.  The single basin design provides no redundancy,

making it very difficult to take it offline for inspection or integrity testing.  Since the aeration basin is an

essential part of the treatment process, the entire plant flow would either have to be hauled offsite or a

replacement treatment process would have to be supplied on a temporary basis.  Note that any efforts to

bypass flow for aeration tank inspection or construction of any improvements will get significantly more

complicated once the influent flows increase due to the Wayland Common development which is

scheduled for completion in the fall of 2007.  These complications will require a significant investment

which may approach the replacement cost of new tankage.  Other problems with the existing aeration

tankage includes its relatively shallow depth (modern tanks are deeper for improved energy efficiency),

and the below grade design of the access walkways to the aeration diffusers and headworks equipment

suggest that the confined space entry requirements of OSHA should be applied.

The 6inch gravity line from the aeration basin to the clarifier has often surcharged in the past because of

a partially plugged line, resulting in high level alarms in the aeration basin.  Many of the monthly operating

reports cite its need to be repaired so as not to limit hydraulic capacity.  This problem may be improved by

Figure 31.  Aeration Basin and Sludge Holding Tank
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better screening at the headworks; however, with the relatively large pipe (6”) and current low flows, low

velocities are occurring in the pipeline and this is conducive to solids deposition.  Accumulated solids in

the pipeline are a likely cause of frequent plugging.  Note that this problem may not be improved in the

future if the plant were to stay in service as the original plant was designed for significantly higher peak

flows4.

Two new constantspeed Kaeser blowers rated to provide 150 standard cubic feet per minute (scfm) of air

at 2 hp were installed in 2004.  Their capacity (one operating/one standby) is similar to the design criteria

of the original blowers (125200 cfm).  This equipment should be considered for reuse in any new facility.

3.4  Secondary Clarifier

The secondary clarifier is a 24foot diameter concrete tank with about a 10foot side water depth (12 feet

according to original design criteria).  It was designed for a detention period of 15 hours at average flow

and an overflow rate of 144 gal/sq ft/day at average flow.  The mechanical equipment is most likely

original to the plant and needs replacement.  According to the June 2005 Aquarion report, the ploughs

may need to be repaired (since there were been problems with inconsistent sludge), the beach for

collecting scum needs replacement, and the weirs are not level and need readjustment and/or

replacement.  There have been concerns about fatigued bearings in the clarifier drive unit.  The single

unit design provides for no redundancy.  If it were to fail, the plant would not meet permit requirements.

The condition of the 34yearold structure is uncertain, and similar to the aeration basin, the secondary

clarifier is difficult to take out of service to perform a detailed inspection and condition assessment.

4 Approximately 300,000 gpd for the combined influent and return sludge

Figure 32.  Blowers
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3.5  RAS Pumps/Sludge Storage Tank

Sludge from the secondary clarifier is, by adjusting the position of a manual valve, either pumped to the

aeration basin by the return activated sludge (RAS) pumps or wasted to the sludge storage tank.  There

are no flow controls on the RAS pumps, which are normally set for 2530 gpm.  One of the pumps needs

to be rebuilt.  The chart recorder for the pumps was replaced in 2005.  The lower air manifold supports in

the sludge storage tank need replacing.

3.6  Chemical Feed

Sodium aluminate is added to the aeration basin for phosphorus removal.  There are no means to

regulate the chemical dosage to the aeration basin and the sodium aluminate is “dripped” to the aeration

basin 24 hours per day.  The chemical storage tanks are not heat traced and therefore cannot be used in

the winter.  There are no secondary containment facilities for the sodium aluminate drums that are

trucked to the site.

3.7  Equalization

The old surge tank and chamber provide approximately 13,000 gallons of equalization capacity between

the secondary clarifier and multimedia filters, which provides approximately 6 hours of detention at the

design flow of 52,000 gpd.  According to the Aquarion report, the mercury level probes are prone to

freezing and will require installation of a heat lamp and housing in the future.  Additionally, the cinder

blocks in the surge tank have been compromised structurally as a result of freezethaw cycles.

3.8  MultiMedia Filtration

The effluent from the secondary clarifier is pumped to a multimedia filtration unit consisting of 4.5 feet of

mixed media (ceramic, stone, sand, and carbon).  A backwash scouring system was added on after the

construction of the filters.  The piping, which showed signs of heavy scaling, was replumbed in June

2005.  According to the Aquarion report it is likely that this unit operation will require replacement.

Figure 33.  Secondary Clarifier
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3.9  Ultraviolet (UV) Disinfection

There are two UV systems, each with 12 tubes per system.  Since installed, the system has consistently

met the 200 colonies/100 ml standard, but flows have been significantly less than the NPDES limits.  The

design standards of this system are not clear from the report.  New UV bulbs and tubes, which had not

been changed out in 5 years, were installed in the upper unit in March 2007 and there were plans to

change out the bulbs and tubes in the lower unit.  A significant issue with the UV system is that the

original equipment manufacturer, Ideal Horizons, is no longer in business and the availability of spare

parts and replacement bulbs may get increasingly difficult if not impossible to obtain.

A new magnetic flow meter for final effluent monitoring was installed in April 2006.  Previous to that the

differential pressure meter and manifold would give false readings due to trapped air and solids in the 6

inch discharge pipe.

3.10  Buildings

The 34yearold buildings have had several issues over the years including poor ventilation systems, lack

of heat, a leaking conduit, and leaking flat roofs.

3.11  Summary

Based on the information presented above, the existing WWTP appears to be at the end of its useful life.

There is little salvage value.  There is no redundancy of the key unit processes.   More stringent permit

requirements will also require a technology upgrade.  With the flow increase from Wayland Common due

this fall, the plant will be close to the limit of its capacity as defined by the observations of the plant

operator.  Based on these considerations, M&E recommends that a new plant be constructed adjacent to

the existing plant be and to get it online as quickly as possible.

Figure 34.  Wayland WWTP Buildings
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4.0  NPDES PERMIT REQUIREMENTS

The Sudbury River is designated as “Scenic” under the Wild and Scenic Rivers Act.  A portion of the

Sudbury River (upstream in Hopkinton) is designated as an Outstanding Resource Water; the reach of

the river in the immediate project vicinity is a Class B, High Quality Water.  The Sudbury River is listed as

“impaired” in the Massachusetts Year 2004 Integrated List of Waters, formerly referred to as the 303(d)

list; water quality impairments are attributed to metals.  Given this classification of the river, the following

sections summarize the draft requirements of the latest NPDES permit revision and available data on the

current levels of metals in the Wayland water supply which would ultimately be included in the effluent

discharge from the Wayland WWTP.

4.1  Draft NPDES Permit

The 2006 draft NPDES permit included two sets of limits:  one set for the current discharge to the

wetlands and a second set of limits for a relocated discharge to the river.  Both sets of limits are identical

for BOD, TSS, fecal coliforms, and total phosphorus.  The only difference is that the wetlands discharge

includes microgram per liter limits on aluminum, copper, and lead, and a chronic effluent toxicity NOEC

(no observed effect concentration) using 100% effluent (i.e. no dilution).

The draft permit limits are summarized in Table 41.  Permit limits applicable to the existing wetlands

discharge location are shaded.

Table 41 Draft NPDES Permit Summary
Effluent Limits

Parameter Average Monthly Average Weekly Maximum Daily
Flow 0.052 MGD Report
BOD5 30 mg/L 45 mg/L Report
TSS 30 mg/L 45 mg/L Report
Fecal Coliform 200 cfu/100 ml 400 cfu/100 ml
Total P (April – October) 0.2 mg/L
Total P (Nov – March) 0.5 mg/L
Aluminum 87 ug/L 750 ug/L
Copper 9.2 ug/L 13.7 ug/L
Lead 3.1 ug/L 79.6 ug/L
Whole Effluent Toxicity Acute LC50    100%,

Chronic CNOEC  100%

There are two significant compliance issues created by the new wetlands permit:

(1)  Metal limits in the low ppb range are generally beyond the control of conventional and even
beyond the control of advanced wastewater treatment due to the very dilute concentrations.
These dilute metal concentrations are likely to pass unaffected through the treatment process,
making compliance with NPDES permit limits mainly a function of the influent concentration.
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(2)  A chronic toxicity requirement in 100% wastewater effluent is also a potential problem.  This test
measures differences in the reproductive rate of test organisms in effluent and in an idealized
(control) water sample.  No observable impact is allowable.  Considering that trace metal levels
and other factors can influence chronic toxicity measurements, long term compliance may be not
be achievable.

4.2  Metals in Wayland Town Water

In the absence of industrial activity, the primary influence on the concentration of metals in domestic

wastewater is typically metals levels in the water supply.  Low concentrations of metals can occur in a

municipal water supply due to leaching from household and water distribution piping.  These low

concentrations may be acceptable in terms of safe drinking water requirements yet may not be

acceptable per water quality criteria.  The net result is a difficult situation for achieving NPDES permit

compliance as the choice of treatment technology is not likely to make a significant difference in whether

or not there is a pending compliance issue due to the small impact of treatment at such low

concentrations.  Thus, depending on the historical metals levels as measured in the wastewater or in the

Town’s water supply, the only option for compliance may be to reroute the flow directly to the river or

consider a discharge to groundwater.  As indicated in Table 42, a review of a sampling of the Wayland

Water Department’s Annual Consumer Reports on the Quality of Tap Water indicates that lead may or

may not be a compliance issue but copper would most likely be a compliance issue for discharge to the

wetlands.  In December 2005, Aquarion ran a test on the WWTP effluent for copper and the result was

130 ug/l.

Table 42.  Lead/Copper Data for Wayland Town Water

Copper (ppb / ug/L) Lead (ppb / ug/L)Annual Water
Quality Report

Date
Source
Water

Distribution
System

NPDES
Permit

Distribution
System

NPDES
Permit

1999 < 200 280 – 6,600 

2000 ND  360
21 out of 70 sites >
action limit (1300)

2 out of 70 sites >
action limit (15)

2001 
8 out of 66 sites >
action limit (1300)

All 66 sites tested <
action limit (15)

2003 
2 out of 39 sites >
action limit (1300)

All 39 sites tested <
action limit (15)

2005 
3 out of 34 sites >
action limit (1300)

2 out of 34 sites >
action limit (15)

2006  560  980 

Average
Monthly,

9.2;
Maximum

Daily,
13.7



Average
Monthly,

3.1;
Maximum

Daily,
79.6
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An alternative to a wetlands or river discharge is a groundwater discharge.  Based on our past experience

with groundwater discharge permits, we would anticipate that the discharge standards for BOD, TSS, and

fecal coliform discharge would be similar to those proposed in the draft permit.  There would likely be no

requirements for phosphorus (which could result in savings on chemical and sludge disposal costs) or

any limits on trace metals, but a total nitrogen requirement of less than 10 mg/l would apply due to the

fact that the beds would be located in Zone II of the Baldwin Pond Wellfield.

The options for discharge of wastewater effluent to the river via a new outfall and to groundwater are

explored further in the Section 5.
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5.0  EFFLUENT DISPOSAL

The location of the existing WWTP and outfall is shown in Figure 51.  As indicated in Section 4, the

NPDES permit metal and chronic toxicity limits for discharge to the wetlands are stringent.  Alternatives to

the existing wetlands outfall may be necessary.  This section explores two other options for wastewater

effluent disposal: 1) constructing a new outfall to reroute the flow directly to the Sudbury River, and 2)

groundwater discharge; and their permitting implications.

5.1  Extension of Outfall to Sudbury River

Due to the distance from the river and breadth of wetlands that must be crossed, altering the outfall

location is likely to be a major permitting and engineering challenge.  The Town would need to obtain an

easement or take land from TW to cross their property.  The best route to the river is possibly along the

Route 20 rightofway, but this too will present permitting and scheduling issues.  A conceptual route for

an outfall to the river is indicated in Figure 52.  The conceptual force main is approximately 2220 feet

long.  While the survey data available to M&E at this time is not accurate enough to determine the extent

of the wetlands near the intersection of Route 20 and the Sudbury River, it is probable that a force main

route can be selected that minimizes wetland impacts, such that the altered area does not exceed 50

linear feet of Inland Bank or 5,000 square feet of bordering vegetated wetlands (BVW).

5.2  Subsurface Disposal

Subsurface disposal systems are most often associated with septic systems that serve individual homes

or businesses.  These systems are commonly used to dispose of wastewater that has undergone

rudimentary treatment in a septic tank.  Residential or commercial complexes have, in recent years,

constructed subsurface systems to dispose of effluents from septic tanks or from secondary treatment

facilities.  The degree of pretreatment, rate of application, and size of infiltration area are engineered

during design to achieve project objectives in a costeffective manner.  Typical project goals include

minimizing system size, optimizing final water quality, and maintaining the aesthetic values of the site to

the extent possible.  Effluent from a wastewater treatment plant has experienced a higher level of

pretreatment and therefore can be applied to the land at a higher rate than wastewater that has not been

treated (such as to a septic system).

The site characteristics that must be evaluated to determine suitability for subsurface disposal are

stratigraphy, infiltration rate, and extent of groundwater mounding under projected operating conditions.
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Stratigraphy. Sandy or gravelly soils that contain less than about 10 percent fine particles (silt or clay)

typically have moderate to high permeabilities.  As the content of the fine particles rises above 10

percent, permeability generally declines.  When the amount of fine particles reaches 25 percent or more,

the soils will generally be poorly permeable since the pores between the larger particles are mostly filled

by finer particles.

Infiltration Rate. The required infiltration area depends on the infiltration rate.  Infiltration tests will need

to be conducted to confirm measured rates at any proposed site for groundwater discharge.  For other

projects in Massachusetts, M&E has obtained MassDEP approval using a hydraulic loading rate of 5

gpd/sf for groundwater disposal of highly treated effluent.  Based on this loading rate, a subsurface

system of less than 21,000 square feet would be needed.

Mounding. Groundwater mounding will occur beneath the subsurface disposal system.  The extent of

the mounding will depend on the infiltration rate, the permeability and thickness of the soils beneath the

site, the depth to groundwater, and the proximity of discharge areas for groundwater.  The depth to

groundwater at the site of a subsurface disposal system should be a minimum of 10 feet.

Conclusion.  Assuming favorable soil conditions and adequate depth to groundwater, a subsurface

system may be achievable for the 57acre site.  To confirm feasibility, it is recommended that field

explorations (borings and wells), water level monitoring, infiltration tests, and permeability tests be

performed and that a groundwater flow model be developed to predict the effluent flow path and to

confirm that it does not interfere with the existing solvent plume.  If the Town is interested in exploring this

option further, they should speak to TW.  Negotiations would be required between the Town and TW

regarding the property and environmental constraints.

5.3  Evaluation of Required Permits for Three Disposal Options

M&E has prepared an evaluation of the permits required and approximate review time required for each

disposal option:

•  Discharge to the Sudbury River under existing draft NPDES permit via a new outfall

•  Discharge to groundwater via new groundwater discharge permit

•  Continue discharge to wetland under existing draft NPDES permit

The evaluation assumes that the new WWTP would be constructed entirely within an upland area,

outside wetland resource areas, floodplains, or rare species habitat.  Should the location of the WWTP be

moved and encroach on such resources/habitat, additional permitting effort may be required.  The

evaluation for the new outfall pipe assumes that an alignment can be identified which would minimize

wetland impacts, such that the altered area does not exceed 50 linear feet of Inland Bank or 5,000 square
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feet of Bordering Vegetated Wetlands (BVW).  If these thresholds are exceeded, then additional permits

may be required, possibly including a 401 Water Quality Certification from MassDEP and/or a Variance

from the MA Wetlands Protection Act.  As these approvals can be difficult, and require considerable time

to obtain, the best approach is to identify an alignment which minimizes wetland impacts to the maximum

extent practicable.

The three scenarios are presented in the attached Table 51.
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TABLE 51.  ANTICIPATED PERMITS LISTED BY DISPOSAL OPTION
WAYLAND TOWN CENTER  WWTP

Disposal Option Permits Required Degree of
Difficulty

Approximate Time Required for Agency Review
(does not include time to prepare application) Commentary

NPDES Permit MA0039853
  USEPA and MassDEP Moderate

23 months (coordination with EPA and MassDEP)

Note:  This time frame assumes that EPA and
MassDEP are agreeable to discharge from a new
WWTP under the existing permit.

The existing draft NPDES permit allows for discharge to the river.  The
accompanying Fact Sheet recognizes that “during the term of the reissued permit,
the Town may upgrade their WWTP and/or choose to relocate the discharge (from
the wetland) to the Sudbury River.  In the event that the Town decides to relocate
their outfall to the river during the term of the permit, a second set of limits has
been included in the permit.”  The permittee is required to notify both EPA and
MassDEP 60 days prior to commencing discharge to the Sudbury River. However,
if the town decides to discharge to the Sudbury River, the draft NPDES permit
does not authorize any changes in the discharge by adding more pollutants (i.e.
additional parameters) or increasing the discharge to the Sudbury River.

Chapter 91 Waterways License
  MassDEP Moderate 910 months

The structural alteration and/or fill that would result from the construction and
placement of a new outfall on the Sudbury River will require a Chapter 91
License, falling under Waterways jurisdiction as a nontidal navigable river/stream
on which public funds have been expended for stream clearance, channel
improvement, or any form of flood control or prevention work.  The Chapter 91
License application must provide DEP with the proposed project location, type of
project, project plans, information about other applicable state permits, a
certification that the project does not violate municipal zoning, and notification to
the municipal planning board.

Order of Conditions (NOI)
 Wayland Con Com and MassDEP Moderate 24 months

A new outfall to the Sudbury River will require construction/fill within ‘Inland Bank’
and ‘Land Under Water Bodies and Waterways’.  Additionally, temporary (and/or
permanent) impacts would likely occur within Bordering Vegetated Wetlands and
potentially other resource areas regulated by the MA Wetlands Protection Act
and/or the Town of Wayland Wetland Bylaw.  It is assumed that an outfall
alignment can be identified which will result in impacts of less than 50 linear feet
of Inland Bank and less than 5,000 sf of BVW; if this is not possible, additional
permitting will be more onerous.  At least one public hearing will be conducted by
the Wayland Conservation Commission.

Section 404/10 Programmatic
General Permit (PGP)
  US Army Corps of Engineers

Moderate 34 months

Constructing a new outfall to the Sudbury River will require work within a “water of
the US”, and thus is subject to review under Section 404 of the Clean Water Act
and Section 10 of the Rivers and Harbor Act.  It is anticipated that the project will
be reviewed as a Category II PGP.  The USACE will coordinate with other federal
agencies, including EPA, USFWS, and the National Park Service (because of the
Sudbury River’s designation as a ‘”Scenic” under the Wild and Scenic Rivers Act)
during review of the application.  It is anticipated that USACE will place
restrictions on the type/methods of construction, and may also restrict the
construction to time periods of low flow (such as July 1 to October 1).

Massachusetts Endangered
Species Act (MESA) Review
  NHESP

Minor 23 months

The Sudbury River corridor in vicinity of project is designated as Priority Habitat
for StateProtected Rare Species and Estimated Habitat for Rare Wildlife for four
wading/swimming birds protected under the MA Endangered Species Act and the
MA Wetlands Protection Act.  An application must be submitted to demonstrate no
impacts to endangered species habitat that would result in a “taking”, or loss, of
any individuals in these endangered populations.

Construct new WWTP and
discharge to the Sudbury
River via a new outfall, as
authorized under existing
NPDES permit

Application for Permit to Access
State Highway
  MassHighway Department

Moderate 14 months

The effluent outfall to the river would likely be constructed within the shoulder
(rightofway) and then cross under Route 20, a state highway.  An application to
MassHighway must be submitted to demonstrate that the construction activity
would not jeopardize traffic safety or adversely affect the structural integrity of the
roadway.  The MassHighway review process is iterative, and may extend several
months until concurrence on design means/methods is achieved.
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Disposal Option Permits Required Degree of
Difficulty

Approximate Time Required for Agency Review
(does not include time to prepare application) Commentary

Construct new WWTP and
discharge to groundwater via
a new GW discharge permit

BRP WP 06 (Major Groundwater
Discharge Permit)
  MassDEP

Extensive 914 months

The applicant presently does not have authorization to discharge effluent to
groundwater.  Any discharge of sanitary sewage to groundwater in excess of
150,000 gpd, or any discharge to groundwater from a facility that provides
treatment of sewage more advanced than secondary treatment (which includes
but is not limited to nitrification/denitrification, and/or phosphorus removal)
requires a Major Groundwater Discharge Permit. Thus, an application must be
submitted to MassDEP for authorization.  The application would include plans and
specifications for the effluent disposal area, a hydrogeologic study of the disposal
site and its surroundings, and a groundwater monitoring plan.  DEP cannot
complete technical review of permit until MEPA process has been concluded.
Following an initial 30 day administrative review, MassDEP has a Technical
Review period of 200 days.  If the applicant submits additional materials in
response to MassDEP’s review, MassDEP can add a second Technical Review
Period of 200 more days.  The review also provides for a 30 day public notice
period. If no comments are received, the permit is effective at the end of the public
comment period.  This permit has filing fees of $13,875 and annual compliance
fees of $12,500.

Construct new WWTP and
continue discharge to wetland
authorized under existing
NPDES permit

NPDES Permit MA0039853
  USEPA and MassDEP Moderate

23 months (coordination with EPA and MassDEP)

Note:  This scenario assumes that EPA and
MassDEP are agreeable to discharge from a new
WWTP under the existing permit.

The existing draft NPDES permit allows for discharge to the wetland.  The
accompanying Fact Sheet recognizes that “during the term of the reissued permit,
the Town may upgrade their WWTP and/or choose to relocate the discharge to
the Sudbury River.  If, and until the outfall is relocated to the river, the (more
stringent) limits appearing in Part I.A.1 will be effective.”  Thus, upgrading the
existing WWTP and utilizing the existing discharge is authorized by the existing
permit.  However, preliminary engineering review suggests that it may not be
possible for a new/upgraded WWTP to meet the extremely stringent effluent limits
for aluminum, copper, and lead associated with a wetland discharge (because no
dilution factor can be applied).  Thus, the longterm solution appears to be either a
river discharge or a groundwater discharge.  If the applicant constructs a new
WWTP and elects to use the existing wetland discharge on an interim basis until a
groundwater discharge is permitted and constructed, it is recommended that a
coordination meeting be held with EPA and MassDEP.  The permit’s compliance
schedule appears to allow up to 4 years from the effective date for the discharge
to comply with permit limits for phosphorous, copper, lead, and aluminum.
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6.0  NEW WWTP

Based on an evaluation of the existing plant as discussed in Section 3, it is recommended that a new

plant that incorporates an advanced wastewater treatment process that can meet the projected effluent

requirements be constructed.  We have based this alternative on Membrane Bioreactor (MBR)

technology.  Although MBR equipment is more expensive than many advanced wastewater treatment

technologies, MBR installations have a smaller footprint and do not require as extensive concrete work as

the other technologies, which can result in a lower overall capital cost.  Note that in subsequent

engineering phases, additional engineering studies can be performed to compare alternative technologies

and treatment plant designs and finalize selection of the treatment technology.  The following paragraphs

further outline M&E’s initial process recommendations.

The new WWTP would consist of a wastewater treatment system based on Membrane Bioreactor (MBR)

technology with an initial design treatment capacity of 52,000 gpd average and 104,000 gpd maximum

day and effluent criteria to meet the NPDES permit as outlined in Section 4.  The new facility would be

located next to the existing WWTP.  Unit treatment processes at the proposed WWTP would include fine

screening, preMBR equalization, MBR biological treatment with nutrient removal, and UV disinfection.

Treatment of the liquid and solids streams are shown in the conceptual process flow (Figure 61).  Solids

treatment processes would include sludge pumping and sludge holding.  Ancillary facilities include odor

control and chemical feed systems.  Further details on each unit process are provided in the following

paragraphs:

Biological
Treatment
(Membrane
Bioreactor)

Ultraviolet
Disinfection

Biosolids
Storage

Preliminary
Treatment

Flow
Equalization

Equalization
Pumps

Screenings to
Landfill

Sludge to
Disposal

Figure 61 Proposed Treatment Block Diagram

To outfall/
ground
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6.1  Liquid Treatment Processes Description

Liquid phase treatment processes would be provided as follows:

Screening.  Screening would be the first step in the treatment process.  A fine screen, with approximately

1 to 3 mm openings depending on the membrane manufacturer, would be provided.  Either a rotary drum

or traveling band type screen is recommended, with screenings further processed by a compactor/

washer.

Grit Removal.  This is a typical unit process at wastewater treatment plants as the presence of grit (sand)

can cause excessive wear on downstream mechanical equipment.  However, for small plants with short

collection systems that do not include stormwater, sources of grit are very limited, and a separate grit

removal process is sometimes omitted.  The existing plant, for example, does not include a grit removal

step.  M&E recommends that this issue be further examined during subsequent design phases and an

allowance for grit removal appropriate to the project needs be included5.

PreMBR Equalization.  An equalization tank would be provided to receive the highly variable system

discharges from the collection system and provide a continuous flow to the MBRs throughout the day.

Aeration would be provided in the equalization tank to provide mixing and discourage solids settling.

MBR Biological Treatment.  Membrane Bioreactors combine a single sludge biological treatment system

with integrated membranes immersed directly in the process tanks.  Wastewater enters a biological

reactor operating at a high mixed liquor suspended solids (MLSS) concentration (8,00012,000 mg/L).

The wastewater is purified by the bacteria in the MLSS and the purified water flows by gravity or is drawn

by vacuum through a membrane.  The membranes replace the conventional clarification and tertiary

filtration system by using membrane separation of the biomass and the treated effluent. With a nominal

membrane pore size ranging from 0.04 to 0.4 microns, and an effective pore size of 0.035 to 0.1 microns,

the membranes operate at the nexus of ultrafiltration and microfiltration, thus providing an effective barrier

to bacteria, cysts and some viruses (Figure 62).

5 Options could include a trough in the screening channel for grit accumulation and manual removal;
sumps in the process tankage designed to facilitate annual cleaning; or a dedicated unit process such as
a vortex system or aerated grit chamber.



26

The relatively high mixed

liquor concentrations in the

membrane bioreactors result

in reduced footprints while

providing a high effluent

quality.  Lower sludge

production is also typical of

membrane bioreactor

systems, as long solids

retention times are achieved,

particularly for smaller

systems.  The combination of

operating conditions provides

a high degree of biological

system redundancy without demanding much operator attention.  This creates a reliable treatment

system, whose effluent would be compatible with drip irrigation systems, and phasing of influent flow and

wastewater loadings.

Membranes require continuous air scour to avoid accumulation of solids on the membrane that would

temporarily plug the membrane and reduce the flow of treated water.  Periodic chemical cleaning is also

required, as biological and chemical fouling of the membranes occurs over time.  Eventually, the

membranes lose their permeability and must be replaced.  The attributes of the membrane bioreactor

system, such as the operating mixed liquor solids levels, the air scour rate (and thus energy

requirements), chemical cleaning frequency, and susceptibility to fouling and wear are dependent on the

properties of the membrane, which differ between membrane manufacturers.

Another manufacturerspecific attribute of MBRs are the screening requirements for the influent

wastewater, and the membrane’s tolerance to long term accumulation of substances such as hair, non

biodegradable plastics, etc, which can form mats and block or damage the membranes.  The spacing of

the screens and the need to screen the mixed liquor (internal screening recirculation) in some

applications, affects both capital expenditure and operating costs, necessitating that it be considered in

detail in the analysis.

The range of flowrates that can be permeated through the membranes (membrane flux) is limited by

factors such as pore size, maximum operating pressure and temperature.  This results in the need to

provide equalization of the influent flow.  The amount of equalization required for each membrane type

depends on that membranes’ range of allowable flux rates and thus hydraulic peaking factors.  The

equalization volume would thus vary between designs as would the level of membrane redundancy, in

Figure 62.  Size distribution of particles and pore size range for
membranes used in MBR systems
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order to be able to take membranes offline for cleaning.  In summary, the major differences between the

MBR processes include:  operating MLSS concentrations, scour air requirements, flow equalization

requirements, membrane configuration and pore size, membrane chemical cleaning frequency and

chemicals, and membrane life expectancy.

The MBR process uses an anoxic zone, an aeration zone, and a membrane cassette zone where the

membranes are immersed as shown in Figure 63.

Figure 63.  Typical MBR Process Flow Diagram

Screened influent wastewater is directed to the anoxic tank.  Submersible mixers keep contents of the

anoxic basin in suspension.  In order to keep the buildup of solids within reasonable levels in the MBR

tanks, flow is generally pumped to or from the MBR tanks at 300% to 400% of the influent flowrate.

Figure 63 shows a typical configuration where flow is pumped from the anoxic basin to the aeration and

MBR tanks and excess flow is returned by gravity back to the anoxic tank.

The aeration basin is aerated using fixed fine bubble diffusers, then the mixed liquor flows by gravity into

the membrane cassette tank.  Positive displacement blowers deliver air to diffusers in the aeration basin

as well as the membrane cassette tanks.  Internal recycle flows by gravity from the bioreactor to the

anoxic basin.

Permeate pumps pull a vacuum on the membranes which causes the mixed liquor to be pulled toward the

membranes. Suspended solids are rejected by the membrane because of their size and treated effluent is
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pumped out (permeated) through the membrane.  A programmable logic controller (PLC) is linked to all of

the pumps and blowers.  This allows an operator to program various set points for the system to match

flow conditions.

In addition to the air scour, sludge or biofilm build up on the membranes is minimized by programming a

“relax mode” into the PLC.  Relax mode occurs when the permeate vacuum is turned off and the scour

aeration continues to brush the membranes.  This relaxation of the membranes typically occurs 1 out of

every 10 to 15 minutes, and can be followed by a backpulse cycle.

In order to overcome fouling of the membranes, chemical cleanings are required approximately every six

months.  They require taking a membrane cassette tank offline and would thus occur during non peak

flows.  Different chemical cleaning options are available depending on the nature of the foulant. The most

common approach would be to pump a dilute hypochlorite solution (~1%) into the permeate piping and in

a reverse flow direction, back into the membrane cassette tank being cleaned, allowing it to soak for

several hours.  The permeate pumps are then used to pull the chemical cleaning solution through the

system.  The effluent would temporarily be directed to a reject tank that would be bled back to the plant

for future processing.

The MBR process lends itself to the stepped increases in flow, without concerns about degradation of

performance.  A nutrient removal process designed around any of the membranes would be able to

provide equivalent treatment performance, as summarized in Table 61.

Table 61.   Expected Performance for a Membrane Bioreactor Plant

Parameter Average
Influent Concentrations Effluent Performance

BOD 250 mg/L < 5  mg/L
TSS 250 mg/L < 1  mg/L
TKN 44   mg/L < 3 mgN/L
TP 10    mg/L <  7 mgP/L*
NO3       mg/L <  7   mgN/L
Minimum Design Temp. 12°C 

*TP levels of down to 0.2 mg/L can be achieved through chemical addition to the MBR although this may

not be a design goal for the Wayland WWTP

UV Disinfection. A lowpressure, highintensity UV system would also be located in the new MBR

support building and would receive membrane permeate.   The UV system would be sized for a

transmittance of 70% and effluent fecal coliforms of 200 counts/100 ml.  Redundancy would be provided

by a second (standby) unit installed in series with the first.  Effluent from the UV system would be

discharged to the ground or to the Sudbury River outfall.
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6.2  Solids Treatment Processes Description

Solids phase treatment processes would be provided as follows:

WSL Pumping.  Waste activated sludge (WSL) would be discharged from the membrane bioreactor to

the WSL storage tank.

WSL Storage. The WSL storage tank would be concrete.  Approximately seven days of storage would

be provided under normal operating conditions and storage over the weekend would be provided for

peakweek sludge production.  To keep the WSL sludge fresh and to minimize septic odors, the WSL

tank would be aerated using finebubble diffuser assemblies installed on the bottom of the tank and

dedicated WSL tank blowers.  It is estimated that the sludge can be thickened to 1.5% by turning off the

air, letting the sludge settle by gravity, and decanting the liquid, similar to current practice at the plant.

WSL Thickening and Thickened Sludge Storage. An evaluation of the cost effectiveness of sludge

thickening is provided in this section.  The current practice for disposal of WWTP sludge is to haul liquid

sludge to the WaylandSudbury Septage Treatment Facility, which is just down the street at 490 Boston

Post Road, Wayland, MA.  According to Aquarion, the annual disposal cost of the sludge is approximately

$90 per 1000 gallons of sludge.  At a 52,000 gpd average daily flow, it is estimated that the plant would

generate approximately 85 pounds per day or 251,000 gallons per year of 1.5% waste activated sludge,

which results in a cost of $22,600 dollars per year at the $90/1000 gallon rate.

The alternative to hauling liquid sludge to disposal is to thicken the sludge on site to a solids

concentration of between 4% and 6% with a screw thickener or rotary drum thickener, thereby reducing

the quantities of sludge required for disposal.  This would involve a building to house the sludge

thickening equipment, a thickened sludge storage tank, and a polymer system.  Additionally, odor control

would be expanded to the thickened sludge building and thickened sludge storage tank.  In this scenario,

WSL sludge would be pumped from the WSL storage tank using a dedicated sludge thickener feed pump.

WSL sludge (0.75 percent to 1 percent) would be pumped to a sludge thickener.  To condition the sludge

prior to thickening, polymer would be added.  Waste liquid from the thickener would be routed to the plant

drain.  The thickened sludge would flow by gravity into a thickened sludge storage tank, which would be

constructed of concrete and sloped to a sump to facilitate withdrawal of thickened sludge.  The thickened

sludge pump would discharge thickened sludge to a sludge hauling truck for ultimate offsite disposal.

The loading area would be equipped with a sump and drain valve, which would be piped to a  recycle

pump station.

It is estimated that the installed facilities as described above would have a capital cost of approximately

$290,000.  Assuming that the sludge could be thickened to 6%, sludge quantities could be reduced to

approximately 64,000 gallons per year, reducing the disposal cost to approximately $5,800 per year.

However, a sludge thickening process would require polymer addition.  Assuming 18 pounds of polymer
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per ton of dry solids, it is estimated that polymer costs would be approximately $1,300 annually.

Additionally, there would be an incremental increase in power costs to operate the thickener and sludge

thickener feed pump, although the sludge quantities are so small that we would only anticipate the

equipment to be operating approximately 2 hours per week.  For the purposes of this analysis, $100 was

assumed for incremental power costs.  The total annual disposal/operating costs for sludge thickening are

estimated at $7,200.  There would be savings in disposal/operating costs of $15,400 per year.

Based on the capital cost estimate for the sludge thickening facilities and the anticipated savings in

disposal costs presented above, a simple payback can be calculated.  The payback works out to 19

years.  Based on this analysis, we would not recommend incorporating sludge thickening facilities at the

Wayland WWTP at this time.  A design could incorporate space for future sludge thickening facilities,

should sludge disposal rates become less favorable.

6.3  Odor Control

The existing plant does not have odor control facilities.  Due to the location of the proposed WWTP in the

immediate vicinity of a residential and commercial development, it is recommended that odor control be

provided.  Odors at the existing plant are generated from the septic conditions in the influent sewers and

the sludge holding facilities.

For the purposes of this discussion, the estimated air flow to be treated is based on the conceptual MBR

facility discussed above.  Odor control ventilation would be provided for the headworks, membrane

bioreactor, equalization tank, WSL storage tank.  It is not recommended that sludge thickening facilities

be provided at this time, but if they were provided the odor control ductwork would extend to the sludge

thickening area and the thickened sludge storage tank.  An odor control fan would draw odorous air from

these areas.  The odor control system would be located outdoors.  A preliminary estimate of air flow

volume is summarized below:

Source Air Volume (cfm)
Influent Headworks    151
Anoxic Tank    258
Equalization Tank 1,965
WSL Storage Tank    344

Total (no thickening facilities)  2,718

Sludge Thickening Area 1,387
Thickened Sludge Storage Tank    160

Total (including thickening facilities) 4,265

There are several choices in odor control equipment.  We solicited vendor quotes on carbon adsorption

units and wet scrubbers for both 2,700 cfm (estimated air flow without sludge thickening facilities and

4,300 cfm (estimated air flow with sludge thickening facilities).  Biofilters are not as well suited to a small
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plant because they require a continuous stream of odors to sustain the biomass and maintain the

required level of treatment.  The quotes are summarized in Table 62.

Table 62.  Odor Control Equipment Quotes

Odor Control Equipment 2700 cfm 4300 cfm
Purafil Deep Bed Scrubber (Carbon)   $ 44,872  $ 54,450
Duall Single Bed Carbon Adsorber $ 69,680  $ 77,600
Duall Wet Scrubber  $148,000  $161,500

For this application, an activated carbon adsorber is recommended due to its lower capital cost and the

fact that wet scrubbers generally require more attention from the operator than carbon adsorbers.

Operating and life cycle costs associated with carbon are also likely to be lower than a wet scrubber but

this will be confirmed during detailed design once air flows and expected odor concentrations are more

defined.

6.4  Supervisory Control and Data Acquisition (SCADA) System

It is recommended that the treatment plant be equipped with a complete instrumentation and control

system based on programmable logic controllers, and a SCADA system to monitor process functions,

control panel status, and all appropriate alarms.

The existing WWTP control system includes limited automation and operator interface functions.  Any

new WWTP that is constructed would be provided with a state of the art control system to allow for

automatic operation, monitoring, and reporting of WWTP system status.  The instrumentation and control

system for a new WWTP should standardize on programmable logic controllers (PLCs) for all new

equipment and equipment systems.  PLCs would be used for the main control panel as well as in some

vendorsupplied equipment.

Figure 64.  Activated Carbon Unit (left) and Wet Scrubber (right)
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Operator Interface.  An operator workstation would be located in the main control room of a new WWTP.

The workstation would be able to monitor input/output (I/O) points from any of the new equipment.  From

this work station an operator would be able to control and monitor all plant functions.  In addition, a

remote work station could be provided at a location to be determined by the Town of Wayland to allow for

Town officials to monitor WWTP status and alarms from a remote location.

System Software.  The software used for the graphic displays also needs to be standardized and one

example is Intelution iFix Plus SCADA Pack full development package and it would reside on the SCADA

server in the main control room.  It is recommended that a second operator workstation be provided that

would run iFIX Plus SCADA Pack runtime version or equivalent, to provide redundancy should the

primary SCADA server go down.

To facilitate the reporting of WWTP compliance and data to DEP and Town of Wayland officials, reporting

software such as XLReporter and Microsoft Office XP Professional could also be utilized to generate

historical data reports.  Software such as PCAnywhere could be used to communicate between remote

laptops and the SCADA server computer.  Remote alarming software could also be provided that would

dial out all required alarms to a phone to alert staff of any problems that may occur while the Wayland

WWTP is not staffed.

Plantwide Communication Hardware.  Remote terminal units would be installed in selected locations to

communicate from the new equipment to the plant control room.  Equipmentmanufacturersupplied PLCs

for the various pieces of equipment would be integrated with the main PLC located in the plant control

room.  The vendor panels would be specified to have spare I/O so that additional signals can be added to

the panel for local I/O. Equipmentvendor PLCs would be configured to provide data files, which would

include basic controls information such as status, alarms, analog data points, and set points.

All new computers and PLCs would be networked using Ethernet.  Within the buildings, components

would be connected with CAT 5e cables, and, external to the building, all network connections would be

made by wireless Ethernet using Cisco Aironet hardware or equivalent.  All wireless hardware and the

wireless network would use encryption to secure the network from outsiders.
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7.0  OPINION OF COST

M&E has collected construction cost data on a sampling of similar projects in the area (refer to Table 71).

For plants this small, there is no consistent extrapolation based on a $/gallon estimate.  As indicated, the

total capital cost for the smaller plants is approximately $3 million.  All of these projects are either under

construction, about to start construction, or recently completed construction.  None of the figures are

engineering estimates; all represent the successful general contractor’s price to construct the facility.

Table 71.  Construction Cost for Similar Projects (w/o engineering & permitting)

Location
Max. Daily Flow

(gal) Total Capital Cost  $/gallon

Harvard, MA (SBR Facility) 33,130 $2,691,899 $81.25
Acton, MA (Spring Hill)
RBC Facility 40,000 $2,998,095 $74.95
North Reading, MA
RBC Facility 63,000 $2,638,135 $41.88
Acton, MA (Avalon Bay)
MBR facility 95,000 $2,920,494 $30.74
Fishkill, NY
MBR Facility 160,000 $3,500,000 $22.00

Based on this sampling of projects, the capital cost for a new wastewater treatment plant in Wayland is

estimated to be approximately $3.3 million.  The engineering fee is estimated as follows:

Allowance for Permitting: $  30,000
WWTP Design fee (9% of construction): $300,000
Construction Services, Office: $150,000
Construction Services, Resident Representative (9 months): $205,000

Total: $685,000

This results in an overall project capital cost budget of approximately $4.0 million.



34

8.0  IMPLEMENTATION STRATEGY

The Wayland Town Center Project is scheduled to be open in December 2008.  As discussed in previous

sections, M&E recommends that the new WWTP be online prior to the opening.  This will be a problem for

a typical public bid project as there are only 15 months remaining.  Typical steps in a designbidbuild

project implementation include: engineer selection (12 months); engineering design (45 months); Owner

review (1 month); MassDEP review and approval (12 months); contractor bidding and award (2 months);

construction (810 months) and commissioning (1 month).  Although some of these activities can overlap

and others can potentially be omitted, a reasonable estimate of the timeline is about 17 to 21 months.

Thus, depending on how the project is implemented, the goal of having a new plant in place prior to the

startup of the Town Center project may not be achievable.

The timeline above further assumes that permitting requirements reflect constructing the new WWTP and

its discharge in two phases.  First, a replacement to the existing plant would be designed, permitted, and

constructed with the intent of continuing to use the existing NPDES permit and outfall.  Second, in a

parallel effort, the long term discharge solution would be pursued, either a new discharge line and outfall

to the river proper or a new groundwater disposal permit.  This separation of long lead and relatively short

term permit approvals would allow the construction of the new plant to begin prior to completion of the

permitting for the long term solution.  Clearly this approach will require the cooperation and agreement of

EPA, MassDEP, and MEPA and close coordination to make sure the effluent limits are confirmed (for a

river discharge) or established (for a groundwater permit) in advance.

Assuming all parties are in agreement as to the desirability of replacing the existing WWTP as soon as

possible (e.g. the EPA, MassDEP, as well as the TW and the Town), then M&E recommends TW

consider a designbuild approach to meet this ambitious schedule.  This would require the Town and TW

to revise the MOA to include a division of responsibility similar to the approach in the October 14, 2005

memorandum of agreement.  This approach would have TW, rather than the Town, leading the

implementation of the WWTP, and would permit a designbuild implementation approach to be employed.

Typical steps in a designbuild project implementation include: preliminary design (1 month); designbuild

pricing and contract negotiation (12 months); final engineering design (34 months); MassDEP & Owner

review and approval (12 months); construction (6 months) and commissioning (1 month).  This schedule

results in a revised timeline of 13 to 16 months, indicating the 15 month goal is reachable.  The principal

time savings accrue from a shorter construction schedule which results from earlier purchase of major

equipment, processing and approval of equipment shop drawings during the design phase, and

equipment fabrication release immediately after MassDEP permit approval.
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