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1.0 Executive Summary

2.0

The Melone property is a 46.6 acre property off North Road (Rt. 117), which is
currently the site of the town’s gravel pit, and is directly adjacent to a parcel of land
owned by the Sudbury Water district. Of the site’s total acreage, approximately
16.4 acres is located in the Town of Concord, much of which is wetlands and/or
riverfront property. The Town is interested in developing the Sudbury property for a
mixed use of multi-family residential and active recreation facilities. Six concept
plans are presented. The first three were designed to achieve maximum density
residential development on the site, but after rough pricing on the sewage treatment
facility that would be required, it was decided to reduce residential density to allow
for a septic system (albeit a large one), and increase the athletic field use. This
combination use is appropriate and feasible for the site, which because of its highly
disturbed nature (active gravel pit), would not be appropriate for passive
recreational uses. However, the site would likely need to be re-zoned for these
proposed uses, as it is currently zoned Research District, which does not allow the
housing or athletic fields being planned, unless they are both designated “municipal
uses”.

Project Purpose

The Town of Sudbury initiated this project to evaluate the potential for use of the
Mahoney property, a roughly 40 acre undeveloped parcel off Old Framingham
Road, and the Melone property, an approximately 46.6 acre parcel off North Road
(Rt. 117), which is currently the site of the town’s gravel pit, and is directly adjacent
to a parcel of land owned by the Sudbury Water district, on which is located a
cellular communications tower and antennae. Of the site’s total acreage,
approximately 16.4 acres (35%) is located in the Town of Concord.

The town RFP specifically required the parcels to be evaluated for three potential
uses:
e A multi-purpose recreational facility with amenities appropriate to a high-
level sports venue;
e A community multi-family housing development;
e Open space usage, including trails, passive recreation uses and links to
adjacent open space.

Commercial uses were not to be considered unless a need/desire for such uses
arose as part of the discussions with townspeople.



Site constraints to be evaluated included zoning, wetlands and riverfront, soils,
ground water table, topography, lot geometry, access to existing trails and access
from North Road.

3.0 Summary of Work Conducted — Melone Property

GPR reviewed existing boundary and topographic surveys, and conducted a zoning
analysis and prepared a written Zoning Summary for the site, which is included in
the Appendix. GPR also attended a meeting of Town of Sudbury officials to hear
the different ideas each had for the potential use of the site. A summary of ideas
presented at that meeting is included in the Appendix.

An Existing Conditions Plan of the site was prepared using existing boundary and
topographic information, supplemented by GPR’s on-the-ground survey to better
define topographic detail where needed. A copy of this plan is included in the
Appendix.

Soil testing was not performed on this site, for several reasons. Due to the fact that
the site is a working sand and gravel pit, the soil’s suitability for subsurface sewage
disposal is assumed to be high. Also due to the fact that it is a working pit, any
area tested would be subject to grading and disturbance at any point in time,
rendering any testing performed useless. After discussions with Town of Sudbury
staff, we opted instead to conduct more extensive soil testing than we would have
otherwise at the Mahoney site, where soil suitability was much more a development
constraint and much more difficult to define, and forgo testing of this site.

The bulk of the wetland boundaries on the site are in the Town of Concord, and
have been delineated by the town and adjudicated with the Town of Concord. The
Existing Conditions Plan that was developed was used to evaluate the potential for
site development, including preparation of conceptual site development plans
deemed most feasible for the Melone property. These plans are also included in
the Appendix.

4.0 Report on Existing Conditions

4.1 Topography and General Conditions

Please refer to the Existing Conditions Plan, Aerial Plan and Conceptual
Layout Plan when reviewing the following narrative.
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The site is irregular in shape with its northern and eastern boundaries
following the centerline of an un-named brook(s). Nearly the entire site, with
the exception of the far western portion at upper elevations, has been
disturbed by the gravel and sand mining operations being conducted thereon.
The gravel operations extend over roughly half the property in Concord, as
well over a large portion of the adjacent land of the Sudbury Water District,
through which the site is accessed.

Topography on the site is typical of a working pit, with a broad flat area in the
center where mining has removed gravel, and which is now used for storing,
sorting and loading material. The area along the western perimeter of the site
is at a higher elevation and was undisturbed when observed. The rest of the
site in Sudbury is all actively involved in the mining operation, with steep
slopes at the perimeter of the site where grades must meet existing grades of
the abutters’ properties.

4 2Wetland and Riverfront Areas

Wetlands and riverfront areas on this site are all located in the Town of
Concord along two brooks, formally designated as rivers, and along a wetland
area known as Dungehole Meadow. Only a small portion of the northeast
corner of the site (in Concord) is within the 100 year and 500 year flood
plains, however the active portion of the site is completely outside of the
flood plains. None of the site is within NHESP endangered species habitat
areas. Maps of flood plain and NHESP areas are included in the Appendix.

4 .3 Soil Test Results

Although no on-site soil testing was performed (as explained above), the sand
and gravel site was observed to be extremely permeable material, well suited
for subsurface sewage disposal systems. Soil map included in the Appendix
confirm this observation.

4.4 Distances to Abutting Town Water Supply Wells
The site is within the Zone |l recharge protection areas (designated as

“Aquifer Contribution Zones” in the Sudbury Zoning Bylaw) of two town water
supply wells. One well in Sudbury is approximately 500’ southeast of the site
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of the proposed septic system area, and the other well in Concord is
approximately 1200’ north of the proposed septic system.

5.0 Development Potential & Conclusions

Limiting factors on the site are:

Topography of perimeter slopes, and grade change between the central and
western portions of the site;

The Sudbury/Concord town line, in that development will all occur in the Town
of Sudbury, and not in the Town of Concord.

Somewhat odd lot shape, including the property N/F of Wagner that extends
into the site.

Within a Zone Il of Sudbury and Concord town wells. Need to comply with
DEP regulations for siting of sewage treatment/disposal systems within a
Zone ll, and Sudbury zoning requirements for development within the Water
Resource Protection Overland District, aquifer contribution zone (Zone ).
Requirements for the wastewater treatment/disposal are discussed below.
Zoning and other Town of Sudbury Bylaw requirements and limitations
include the following:

@)
@)

Outdoor recreation is an allowed use.

Residential development is also permitted provided that no more than
15% of any lot may “rendered impervious” except by Special Permit;
Any use that will render impervious more than 15% of any lot, or 2,500
square feet, whichever is greater, requires a Special Permit pursuant
to Section 4243(b) of the Sudbury Zoning Bylaw. Said Special Permit
must show a net improvement to existing conditions with respect to
water quality and groundwater recharge.

Any development which disturbs greater than 1 acre of land will be
subject to the Town’s Stormwater management Bylaw

Single and multi-family residences may not discharge sewage effluent
at a rate greater than 550 gpd per 40,000 sf of lot area, except under
certain specific conditions such as for cluster subdivisions, or with valid
nitrogen loading analysis meeting DEP drinking water performance
goals for nitrates.

Site re-grading that results in a finished grade less than 5’ above the
“historical high groundwater elevation” is prohibited.

Site is currently zoned Research District, which means the multi-family
housing and recreational fields being considered are not allowed unless 1)
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they are considered a municipal use, which means they must be “owned or
leased by the Town for the general use and welfare of the town, its
inhabitants or businesses located within the Town” (It is unlikely the housing
would meet this definition), 2) the Town has use variances and one is
granted, or 3) the property is re-zoned at a Town Meeting.

e Currently there is no curb cut from this site directly onto North Road (Route
117), which is a State road.

5.1 Residential Development Potential

This site is well suited for residential development that could be clustered or
developed in multi-family form. Single family homes would not be as
desirable given the highly disturbed nature/topography of the site, but are
certainly possible if desired. Following are discussions of the 6 concept plans
included in the Appendix. They show the progression in thinking from
maximizing the site for residential use initially, to the lighter residential
density, more recreational use currently being considered. Please refer to the
concept plans when reviewing this discussion:

5.1.1 Concept 1 — The objective in this first conceptual plan was to use a
mix of single family and duplex structures on the site, each
structure to have its own lot. There are 18 single family homes,
and 37 duplex units shown, for a total of 92 units, each 2300 sf in
area, on the site. Sanitary waste would be collected in a system of
underground sewers and treated by means of a treatment plant on
the abutting land owned by the Sudbury Water District. The
parcel is accessed by a single loop road fronting on North Road. A
single regulation size soccer field is shown on the land in Concord
with parking attendant to it on the land in Sudbury.

5.1.2 Concept 2 — The objective for this concept was to continue trying to
maximize residential use of the land in Sudbury, but eliminate the
single family buildings, and instead use 2, 3, and 4 unit buildings.
This gave a little more open space between buildings, and still
allowed a total of 93 units on the site, each 2200 sf in area. The
sewage treatment area, soccer field and its parking remain the
same as in Concept 1.

5.1.3 Concept 3 — This concept was an attempt to develop in a more
neighborhood type layout pattern by eschewing the loop road in
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favor of a system of cul-de-sacs and sections of roadway that will
take on characteristics of small neighborhoods within the larger
development. This concept has a total of 94 2200 sf units,
arranged in buildings of 2, 3 and 4 units each. Sewage, soccer
field and parking remain the same. Of the first 3 concepts, this was
our preferred version.

5.1.4 Concept 4 — This plan was a first attempt at increasing the athletic
fields on the site, and reducing the density of residential
development. We also varied the size and number of bedrooms
(BR) of the units from all 3 BR to 1, 2 and 3 BR units varying in size
from 1000 sf to 2000 sf each. One design idea would be to blend
the site in with existing Sudbury architecture by combining two 2
BR (two story) units with a 1 BR (1 story) unit on the end to have
the appearance of a 3300 sf colonial dwelling. Combining two 3 BR
units would result in a larger 4400 sf dwelling. (We can show you a
project nearby where this was done with excellent results.)

Part of the driving force for this plan was also to reduce density to
33 units, a total of 63 bedrooms, so that sewage treatment could be
by a more conventional on-site sewage disposal (septic) system
rather than the much more expensive treatment plant.

After Concept 3 was developed, GPR studied the cost of the
treatment plant, which showed that the 90+ units planned would be
large enough to require the treatment plant, but on the small side
for providing treatment at a reasonable per unit cost. (Please see
the discussion on sewage treatment further along in this report for
more detail on this calculation.)

This density reduction allowed the additional athletic fields shown
on this plan to include three smaller 6 v. 6 fields on the Sudbury
property, while maintaining the parking in Sudbury and the full size
field on the Concord property. This plan also allows a large
increase in open space on the site, and maintains a significant
buffer to abutting properties.

5.1.5 Concept 5 — This concept was a departure from the previous
concepts of driving through the residential development to access
the athletic fields. Given the more intensive recreational usage
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proposed, it seemed more appropriate to locate the fields and their
parking nearer the road, and then continue past them into a more
secluded, quieter residential neighborhood separated from the
fields by a significant planted buffer that would fill in and grow tall
over time. We much prefer this arrangement for the reduced
residential density over the previous concepts.

This plan is essentially a different arrangement of the same
residential density and open space of the previous concept, but
with a reduction by one in the number of the smaller soccer fields.
Also, note that parking and the full size soccer field are all now
completely on land in Sudbury, with no development planned for
the property in Concord.

The residential development is a mix of 1, 2 and 3 BR units with a
total of 33 units as on the concept before. This yields a septic
system of roughly 7000 gallons per day, with additional capacity
possible (systems must be less than 10,000 gallons per day) for
provision of sanitary facilities for athletic event attendees and food
preparation at any desired concession facilities. Residential
development could easily be increased to 72 bedrooms (37 or 38
units) or even as much as 80 bedrooms( 40 to 42 units), the latter
requiring 8800 gallons per day of sewage and still leaving some
capacity (1200 gpd) available for recreational use.

5.1.6 Concept 6 — This plan is similar in development philosophy to
Concept 5, but substitutes both a 90’ and a 60’ baseball field for the
soccer fields, and does increase the residential density to 36 units
(72 bedrooms), which leaves 2000 gallons per day for additional
facility capacity if required.

5.2 Sewage Disposal Alternatives

5.2.1 Waste Water Treatment Plant - Initially, when looking at maximizing
residential development on the Sudbury portion of the site, we
made the determination that anything over roughly 45 2 BR units
would require a sewage treatment plant. At 110 gallons per day
(gpd) per bedroom, 45 units would generate 9900 gallons per day.
Anything over 10,000 gpd requires more involved treatment than a
conventional sub-surface sewage disposal (septic) system. In our
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studies, we were roughly twice the number of units this allowed, so
it was clear for the type of development shown in Concepts 1 -3, a
sewage treatment plant would be required.

We met with colleagues who are knowledgeable in the design of
these sewage treatment plants, and discussed pricing with them.

A synopsis of this discussion is included in the Appendix. The
bottom line is that the number of units (90 to 100) being considered
for this site, is about the minimum needed to absorb the cost of a
sewage treatment plant on this site. Units additional to the 100 can
be added at relatively minimal additional cost. The larger it gets
beyond the 100 units, the more cost effective per-unit costs
become.

Within a Zone Il groundwater recharge area, as this site is, a
system of this size would require a tertiary waste water treatment
plant, including 2 filters and 2 clarifiers, which would add $250,000
to the cost of a normal system of this size. Total system cost
would be in the range of $1.5 million. Studies, designs, permitting,
construction drawings, construction observation and plant startup
costs would be upwards of another $170,000. - $200,000. On-
going yearly cost for operation, maintenance and testing would be
in the range of $100,000. to $150,000.

Due to the magnitude of a sewage treatment system cost on the
site, it was decided to reduce the residential density and
incorporate a larger recreational component to the development.
Concepts 4, 5 and 6 reflect this change.

5.2.2 Conventional Subsurface Sewage System

The residential unit design in Concept 6, the latest iteration of the
plan, includes 36 units, which equates to 72 bedrooms and 7920
gallons per day of sewage flow, well below the 10,000 gpd limit for
septic systems.

Because the system is over 2,000 gpd, it will require pressure
dosing of the leach field. System components would include a
large septic tank on the order of 16,000 gallons, an 8,000 gallon
pump chamber and a 16,000 square foot (approximate) leaching
field consisting of 25 trenches.
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A rough-cut estimate of the cost of a system described above
would be in the range of $200,000. to $250,000. Until a full design
of the system could be completed, however, more precise costs
cannot be given.

5.3 Athletic Fields

5.3.1 We have assumed soccer fields in many of our concepts, however
baseball or lacrosse fields and/or a track could easily be
accommodated as well. All our concepts have a residential
component, which was our understanding of what the town desired.
However, given the ability to grade this site to whatever is desired,
it would clearly be able to accommodate several more fields,
required parking, and concession/bathroom facilities if residential
use was further curtailed or eliminated in favor of more intense
recreational use.

5.3.2 Field construction on the site will require irrigation, due to the very
highly drained nature of these soils, and due to the fact that
healthy, resilient athletic fields require a substantial root zone, a
well drained mixture of loam to sand (a 1:3 ratio is typical), which
requires a great deal of water to adequately develop the field’s
roots. This type of a rootzone design also requires longer, deeper
watering to allow the roots to grow deeper, which is what keeps the
turf strong and resilient.

Typical water application rates for a well constructed, well drained
field are in the range of 1” per week, but this is a very rough
guideline. A turf expert would need to do the root zone design, and
would specify a watering schedule based on the soil and the annual
rainfall expected. This is a science in itself. Ultimately how much
water gets put down depends on weather, and how much moisture
is being lost, the root zone composition, the species being planted,
whether sod is being placed or grass is grown, how often you are
watering and for how long, which will also depend on your well’s
ability to supply water to the sprinklers. For example, a full size
soccer field being watered a total of 1” per week, would equate to
approximately 40,000 gallons a week. If this is being applied in 3 -
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3 hour sessions, it would require a pump and well to supply a
minimum of about 74 gallons per minute.

Root zone design, field drainage, and irrigation is also governed by
how much the town is willing to spend on the fields. A first class full
size soccer field can be several hundreds of thousands of dollars
(like a college field), however designing a less than top-of-the-line
field can allow them to be built much cheaper. A town soccer field
in the area that was built 8 years ago with drainage and irrigation,
but with a compromise on the rootzone design ran about $140,000
to build. This field was grown, but a sod field could also have been
placed, but was considered too expensive for this particular
application.

5.3.3 The fields are located within the Zone Il of the existing Sudbury
public water supply wells, therefore there will be restrictions on the
use of fertilizers, particularly nitrogen, on the field. There are no
restrictions (that we were able to find) related to water supply for
the amount of watering that can be applied to a field in a Zone II.

5.3.4 Of course, use of an artificial turf for the fields would eliminate the
requirement for fertilizers and daily watering, should the Town be
inclined to consider its use. Maintenance costs for artificial turf vs.
natural grass are similar, but artificial turf, while not requiring daily
watering, still requires water for cleaning and cooling on hot days
when artificial turf can be up to 40 degrees hotter than grass.
There are also concerns that artificial turf can lead to increased
abrasion injuries, and recently that it may shed lead dust and
carcinogens, although that research is still inconclusive.

5.4 Passive Recreation Uses

Due to the highly disturbed nature of the site currently, the property in
Sudbury would have little or no value for passive recreation. The property in
Concord near the wetlands would have value in this regard, but the
arrangement regarding this area with the Town of Concord may hinder or
preclude this possibility.
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Soil Map—Middlesex County, Massachusetts
(Melone Property - Sudbury, MA)
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Soil Map—Middlesex County, Massachusetts
(Melone Property - Sudbury, MA)
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Soil Map—Middlesex County, Massachusetts Melone Property - Sudbury, MA

Map Unit Legend

Middlesex County, Massachusetts (MA017)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

52A Freetown muck, 0 to 1 percent slopes 284 25.2%

53A Freetown muck, ponded, 0 to 1 percent 3.7 3.2%
slopes

223B Scio very fine sandy loam, 3 to 8 percent 0.1 0.1%
slopes

253C Hinckley loamy sand, 8 to 15 percent 6.3 5.6%
slopes

253D Hinckley loamy sand, 15 to 25 percent 204 18.1%
slopes

253E Hinckley loamy sand, 25 to 35 percent 14.7 13.1%
slopes

254B Merrimac fine sandy loam, 3 to 8 17.8 15.8%
percent slopes

260B Sudbury fine sandy loam, 3 to 8 percent 2.5 2.2%
slopes

305B Paxton fine sandy loam, 3 to 8 percent 0.3 0.3%
slopes

305C Paxton fine sandy loam, 8 to 15 percent 2.1 1.9%
slopes

600 Pits, gravel 6.5 5.7%

622C Paxton-Urban land complex, 3 to 15 10.0 8.9%
percent slopes

Totals for Area of Interest 112.6 100.0%

USDA  Natural Resources Web Soil Survey 11/2/2010

Conservation Service National Cooperative Soil Survey Page 3 of 3



PLAN REFERENCES

1. "MAP OF WATER RESOURCE PROTECTION DISTRICTS

E
PLAN, TOWN OF SUDBURY, MASSACHUSETTS FEBRUARY
15, 2001” AS AMENDED BY SUDBURY TOWN MEETING.
S
-~
AN ¥ AN ¢
LN Oy R |
AT TINGC©

WELLI;.

-t :m.gvfﬂ- N
AN "LL;M N '\N-';-/\
5 W\ rvyiate: AN
e il

P
it !
i

12 aN
f‘l ) Nﬁﬁ%«/{)
if 9”’”;\%«-\ L1l /ff
I
i/ N i,
| 2
f\ l
! | e
LN ol

LOCUS MAP FEET \

SCALE: AS SHOWN

6000
S—

MELONE PROPERTY JOB: 071067

Ij Engineering Solutions NORTH ROAD : :
G R for Land & Structures SUDBURY, MASSACHUSETTS BY: AMP |CHK:CRG
WATER RESOURCE DATE: 11/02/10

GOLDSMITH, PREST & RINGWALL, INC.
PROTECTION DISTRICTS 1 OF 1
VOICE: 978.772.1590 FAX: 978.772.1591 P LA N

wWww.gpr-inc.com
=
P:\07—---\071067—MELONE\DWG\CONCEPT\WRPD MAP.DWG 02-04—11 9:59:45 AM — LAYOUT 8X10










Exhibit Plan (Aerial)

Note: Aerial Plan too large to be transmitted
electronically. Please refer to hard copy
report and cd for aerial view of site.
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SCHEDULE OF UNITS:

1—BEDROOM UNITS: 9 UNITS 9 BEDROOMS

N/F SPERRY RAND 2—BEDROOM UNITS: 18 UNITS 36 BEDROOMS

CORPORATION 3—BEDROOM UNITS: 6 UNITS 18 BEDROOMS
TOTAL NUMBER OF BEDROOMS: 63

EXISTING CONDITIONS NOTES:

1. TOPOGRAPHIC AND PROPERTY LINE INFORMATION SHOWN HEREON IS
APPROXIMATE ONLY.

2. LOCATION OF RIVERBANK FLAGGED BY DEP PERSONNEL, AS TAKEN FROM
PLAN REFERENCE NO. 1.

PLAN REFERENCES:

1. "TOPOGRAPHIC PLAN OF LAND IN SUDBURY AND CONCORD, MA” PREPARED
BY TOWN OF SUDBURY ENGINEERING DEPARTMENT. DATED FEBRUARY 16, 1999;
REVISED THROUGH MARCH 17, 2000.
N/F STEPHEN B. &

JOAN F. VERRILL
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PROPOSED CONCEPTS SHOWN ON THIS
DRAWING MAY NOT COMPLY WITH LOCAL
BYLAWS / ORDINANCES, AND MAY NOT BE
RENDERED IN DETAIL SUFFICIENT FOR
PERMITTING PURPOSES. THIS DRAWING IS
NOT INTENDED FOR CONSTRUCTION.
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SCHEDULE OF UNITS:

1—BEDROOM UNITS: 9 UNITS 9 BEDROOMS

N/F SPERRY RAND 2—BEDROOM UNITS: 18 UNITS 36 BEDROOMS
CORPORATION 3—BEDROOM UNITS: 9 UNITS 27 BEDROOMS
TOTAL: 36 UNITS 72 BEDROOMS

EXISTING CONDITIONS NOTES:

1. TOPOGRAPHIC AND PROPERTY LINE INFORMATION SHOWN HEREON IS
APPROXIMATE ONLY.

2. LOCATION OF RIVERBANK FLAGGED BY DEP PERSONNEL, AS TAKEN FROM
PLAN REFERENCE NO. 1.

PLAN REFERENCES:

1. "TOPOGRAPHIC PLAN OF LAND IN SUDBURY AND CONCORD, MA" PREPARED
BY TOWN OF SUDBURY ENGINEERING DEPARTMENT. DATED FEBRUARY 16, 1999;
REVISED THROUGH MARCH 17, 2000.
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