October 17, 2018
Town of Lexington Planning Board
Attention: David Kucharsky, Planning Director
1625 Massachusetts Avenue
Lexington, MA 02420
RE:

Application Materials for Proposed Planned Development District (PD-3) – Final Update
Waterstone / Bridges at Lexington
55 and 56 Watertown Street

Dear Planning Board Members:
As a follow-up to the Planning Board’s request at our October 10, 2018 meeting, we are providing
updated and supplemental materials related to National Development’s PD-3 proposal for 55 and 56
Watertown Street (the “Project”).
As we did in a prior submittal, we have updated the table of contents submitted with our original
application indicating which application materials have changed (and in what ways) and providing
the new date for each of these updated documents. The revised table of contents is included with
this letter as “Attachment #1.”
In addition to revising and updating documentation previously submitted to the Planning Board, we
are providing the following supplemental material in response to specific Planning Board requests:
1. Attachment #2: Waterstone at Wellesley Bioretention/Detention Basin Memorandum by
Stantec Consulting Engineers (10/16/2018). In response to questions at the last hearing
related to stormwater basins proposed for the Waterstone site, Stantec has prepared a
memorandum summarizing the key design drivers and characteristics of our detention
(quasi-bio) and infiltration basins.
2. Attachment #3: Retaining Stone Walls and Stone Slopes. We have further updated these
exhibits that were included in an earlier letter to the Planning Board Chair. As demonstrated
in these exhibits, retaining walls and slopes have been eliminated and lowered wherever
possible. A limited amount of modular architectural block walls, which we consider to be
an appropriate and attractive design feature when specified and implemented properly, are
used only in private areas not to be seen by the public.
Finally, I am happy to report that we are making good progress on developing a Memorandum
of Understanding agreement (the “MOU”) that will address some of the conservation and other
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commitments that we have mentioned at several of our Planning Board meetings. The MOU,
which is being negotiated with Board of Selectmen, will be a comprehensive agreement that
provides substantial public benefits. A few of the items that we have proposed to the Board of
Selectmen of particular interest to the Planning Board based on comments received at our last
hearing include:


A commitment to provide 18 affordable units (up from 17 units) available on a
preferential basis to Lexington residents.



A commitment to work with the Towns of Lexington and Belmont to convince
MassDOT to lower the speed limit on Watertown Street nearby the Project. Our
cooperation will include not only our own project management efforts, but also
providing the funding for and oversight of any technical consultants that will be
needed to make the best possible case to MassDOT and other interested parties.
After further discussions with our traffic engineer, we are optimistic that MassDOT
will be amenable to the advocacy effort that we are committing to leading and that
the speed limit change will be allowed. We have committed up to $50,000 for any
physical improvements that might be required to obtain MassDOT’s approval.



A commitment to ensure that all household members in the independent living units
of the Project will be age 62 or older.



A commitment to designing US Green Building Council LEED Silver buildings. We
have reached out to the Sustainable Lexington Committee to discuss our project with
them in more detail. We look forward to an ongoing relationship with the LSC so
that during the next phase of design, we can draw on their expertise while
developing our specific strategy for meeting our LEED commitments in a way that
aligns as much as reasonably possible with the Town’s values and goals.

Looking at precedent both in Lexington and elsewhere, the terms of the MOU represent a generous
package of benefits and site-specific mitigation. We look forward to finalizing the MOU with the
Selectmen.
If you have any questions related to the revised PD-3 materials submitted herein, please do not
hesitate to contact me (617-559-5046 or ssenna@natdev.com).
Sincerely,
Steve Senna
Development Project Manager
cc

Carol Kowalski
John Farrington
Ted Tye

ATTACHMENT #1

Updated Coversheet & Table of Contents

WATERSTONE AND BRIDGES AT LEXINGTON
Application to the Town of Lexington
PLANNED DEVELOPMENT (PD-3)
PETITION FOR CHANGE OF ZONING DISTRICT
&
PRELIMINARY SITE DEVELOPMENT AND USE PLAN
for properties located at:
55 and 56 WATERTOWN STREET
LEXINGTON, MASSACHUSETTS

June 8, 2018
FINAL REVISION October 17, 2018
Applicant:
BPR Development LLC
c/o National Development
2310 Washington Street
Newton Lower Falls, Massachusetts
617-527-9800

Civil Engineer, Landscape Architect, Land Planner
and Traffic Engineer

Counsel:

Stantec
c/o Frank Holmes, PE
226 Causeway Street, 6th Floor
Boston, MA 02114-2171
Phone: 617-654-6059
frank.holmes@stantec.com

John M. Farrington, Attorney
The Heritage Building
5 Militia Drive, Suite 4
Lexington, MA 02421
Phone: 781-863-5777
jflexlaw@aol.com

Architect - Waterstone

Architect - Bridges

Elkus Manfredi
c/o John Martin, Principal
25 Drydock Avenue
Boston, MA 02210
Phone: 617-368-3358
jmartin@elkus-manfredi.com

CBT/Childs Bertman & Tseckares, Inc.
c/o Alfred Wojciechowski, Principal
110 Canal Street
Boston, MA 02114-1805
Phone: 617-646-5119
alfred@cbtarchitects.com
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ADMINISTRATIVE MATERIALS:
Letter of Introduction from John Farrington 6/12/18 ....................................................... 1
10/17/2018 Update: No new updates required.

Consent Letter from Current Property Owner .................................................................. 2
10/17/2018 Update: No updates required.

GENERAL APPLICATION for Approval of a Plan for Development (Form B) ............ 3
10/17/2018 Update: No updates required.

Application Fee – copy of check ($2,000) ........................................................................ 4
10/17/2018 Update: No updates required.

Petition for Change of Zoning District .............................................................................. 5
Includes legal description of the subject land in the form of Zoning Maps
10/17/2018 Update:
Since the 10/3/2018 submittal, the Town prepared a final (slightly revised) version of this
petition, which was reviewed and approved by the Applicant. The Maps and Locus plan
referred to in this petition have not changed since the 10/3/2018 submittal.

National Development – Corporate Overview .................................................................. 6
10/17/2018 Update: No updates required.
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REGULATORY MATERIALS:
Zoning Text........................................................................................................................ 7
Watertown Street - Planned Development District, PD-3
10/17/2018 Update:
The zoning text, which was previously revised and resubmitted as part of our overall
October 3 resubmittal package, is updated further to address final comments heard from
Planning Board members at the October 10 hearing, as well as minor edits from Town
Counsel. For the convenience of the Planning Board and Planning Department staff, this
10/17 resubmittal package includes both a “clean” and “redlined” version of the final
zoning text with changes tracked against the version submitted on 10/3.

Architectural Drawings for Planned Development District PD-4 (Volume 1) ................. 8
“Waterstone at Lexington” prepared by Elkus Manfredi Architects, rev. 10/17/2018
10/17/2018 Update:
The changes to this set of drawings are minor in nature. The site plan has been updated
to eliminate one signage entry wall and other minor changes outlined below in the “site
plan drawings” section of this table of contents. As requested, we have also updated the
north elevation to show both the foreground and background elevations and replaced the
photometric plan with the updated version (the prior submittal incorrectly included the
wrong version that showed an earlier building footprint not the 10/3 update). Finally, we
have incorporated various minor corrections including, but not limited to, cleanup of
window sizes, pool sky light locations and certain rendering colors all for consistency
and clarity.

Architectural Drawings for Planned Development District PD-4 (Volume 2) ................. 9
“Bridges at Lexington” prepared by CBT Architects, rev. 10/17/2018
10/17/2018 Update:
In this set of architectural drawings, only the rendered site plan sheet (SheetA1) has been
updated. The revisions to this sheet simply capture the changes made in the detailed site
plan design drawings (e.g., entry signage changes). These changes are described in
detail below in the “site plan drawings” section of this table of contents.
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Site Design Drawings for Planned Development District PD-3 (Volume 3).................. 10
“Waterstone at Lexington” prepared by Stantec, rev. 10/17/2018
10/17/2018 Update:
In this final round of updates, the most significant change that we have made to the
Waterstone site plan drawings is to delete one of the two sign walls that we had
previously proposed at our entry driveway curbcut. The deleted sign wall was on the
south side of the driveway. In that area, we now will be able to better protect a nearby
existing large/mature oak tree and will also be better able to provide a clear view of a
gorgeous existing New England field stone wall that runs parallel with Watertown Street
on the site. Our updated design calls for a small section this field stone wall (that was
previously being removed by our new driveway) to be salvaged and repositioned along
our driveway going into the site on the south side in order to better and more attractively
frame the entry into the site. Meanwhile, the sign wall that remains on the north side of
the driveway has been reoriented to be parallel with Watertown Street. We’ve also
updated the associated signage details and sizes based with Planning Board comments
and guidance from our transportation engineer related to sight distance visibility and
safety. Our design team has also made minor changes to further refine retaining walls
locations, slopes and walking paths based on Planning Board comments. Importantly, as
instructed, we have updated retaining wall and retaining slope construction details and
labeling on our “details sheets.” Finally, we have designated electric vehicle parking
spaces in the parking garage.

Site Design Drawings for Planned Development District PD-3 (Volume 4).................. 11
“Bridges at Lexington” prepared by Stantec, rev. 10/17/2018
10/17/2018 Update: In this final round of updates, the most significant change that we
have made to the Bridges site is to eliminate one of the two driveway entry signage
“alternates” previously included in our drawing set. Having eliminated the larger (and
taller) option, we were able to turn the sign wall 90 degrees to make it parallel with
Watertown Street. This will allow the sign to be less prominent and to work better with
the existing grades and our proposed sidewalk. Our design team has also made minor
changes to further refine the retaining walls proposed for the site. Importantly, as
instructed, we have updated retaining wall and retaining slope construction details and
labeling on our “details sheets.” Finally, at the Planning Board’s specific request, the
following additional edits have been made to the landscape and planting plans:
- Additional trees have been added to the main parking area to break up the longest
continuous run of parking spaces on the site.
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The planting plan now includes a note that indicates that the sight line area on the
east side of Watertown Street approaching the Bridges site from the Belmont will be
planted with meadow grass and not mown (this is included in the draft MOU as well).
A note has been added related to plantings needing to be“Native to Middlesex
County”.
The specification for red cedar plantings has been revised due to health concerns
with this tree species.

NON-REGULATORY MATERIALS:
Table of Development Data ............................................................................................. 12
Waterstone at Lexington, revised 10/2/2018
10/17/2018 Update: No new updates required.

Table of Development Data ............................................................................................. 13
Bridges at Lexington, revised 10/2/2018
10/17/2018 Update: No new updates required.

Hydrologic and drainage analysis - Waterstone .............................................................. 14
Waterstone Stormwater Management Memorandum dated June 8, 2018 by Stantec
10/17/2018 Update: No updates or changes to the report are needed. However, following
up on comments and questions from the Planning Board at the 10/10 hearing, Stantec
Consulting Engineers has prepared a supplemental memorandum on bio and detention
basins related to the Waterstone site (dated 10/16/2018). This memo is attached to the
cover letter that is being used to transmit this updated “Table of Contents.”

Hydrologic and drainage analysis - Bridges .................................................................... 15
Bridges Stormwater Management Memorandum dated June 8, 2018 by Stantec
10/17/2018 Update: No updates needed.
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Soil surveys, test pits and test borings - Waterstone........................................................ 16
Waterstone Geotechnical Engineering Report dated 2/23/2018 by Sanborn Head
10/17/2018 Update: No updates needed.

Soil surveys, test pits and test borings - Bridges ............................................................. 17
Bridges Geotechnical Engineering Report dated 2/21/2018 by Sanborn Head
10/17/2018 Update: No updates needed.

Traffic Study .................................................................................................................... 18
Traffic Impact Study by Stantec Consulting Services Inc. - revised October 2, 2018
10/17/2018 Update: No new updates required.

Reasons for rezoning........................................................................................................ 19
10/17/2018 Update: No new updates required.

Comparison with Development permitted in existing zoning ......................................... 20
Waterstone - See Section 10 (sheet L-700, Proof Plan)
Bridges - See Section 11 (sheet L-700, Proof Plan) - revised October 2, 2018
10/17/2018 Update: No new updates required.

Analysis of compliance with the Town’s Comprehensive Plan ...................................... 21
10/17/2018 Update: No updates needed.
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Analysis of Impact on public facilities and services, and the environment..................... 22
Environmental Impact and Infrastructure Assessment dated 6/7/2018 by Stantec
10/17/2018 Update: No updates needed.

Analysis of Town’s Fiscal Considerations ...................................................................... 23
Fiscal Impact Analysis by Barrett Planning Group, LLC - revised 9/23/2018
10/17/2018 Update: No new updates required.

Application Materials in PDF format on CD/DVD ....................................................... 24
10/17/2018 Update: Submitted via a Sharefile site on October 17, 2018

ATTACHMENT #2

Waterstone at Lexington
Bioretention/Detention Basin Memorandum
by Stantec Consulting Engineers

Infiltration Basins

The following are variations of the infiltration basin
design.

Full Exfiltration Basin Systems

These basin systems are sized to provide storage
and exfiltration of the required recharge volume and
treatment of the required water quality volume. They
also attenuate peak discharges. Designs typically
include an emergency overflow channel to discharge
runoff volumes in excess of the design storm.

Partial or Off-line Exfiltration Basin Systems

Partial basin systems exfiltrate a portion of the runoff
(usually the first flush or the first half inch), with
the remaining runoff being directed to other BMPs.
Flow splitters or weirs divert flows containing the
first flush into the infiltration basin. This design is
useful at sites where exfiltration cannot be achieved
by downstream detention BMPs because of site
condition limitations.

Applicability

The suitability of infiltration basins at a given site
is restricted by several factors, including soils,
slope, depth to water table, depth to bedrock, the
presence of an impermeable layer, contributing

watershed area, proximity to wells, surface waters,
and foundations. Generally, infiltration basins are
suitable at sites with gentle slopes, permeable soils,
relatively deep bedrock and groundwater levels, and
a contributing watershed area of approximately 2 to
15 acres. Table IB.1 presents the recommended site
criteria for infiltration basins.
Pollution prevention and pretreatment are
particularly important at sites where infiltration
basins are located. A pollution prevention program
that separates contaminated and uncontaminated
runoff is essential. Uncontaminated runoff can
be infiltrated directly, while contaminated runoff
must be collected and pretreated using an
appropriate combination of BMPs and then rerouted
to the infiltration basin. This approach allows
uncontaminated stormwater to be infiltrated during
and immediately after the storm and permits the
infiltration of contaminated stormwater after an
appropriate detention time. The Pollution Prevention
and Source Control Plan required by Stormwater
Standard 4 must take these factors into account.
For land uses with higher potential pollutant loads,
provide a bypass to divert contaminated stormwater
from the infiltration basin in storms larger than the
design storm.

Table IB.1 - Site Criteria for Infiltration Basins
1. The contributing drainage area to any individual infiltration basin should be restricted to 15 acres or less.
2. The minimum depth to the seasonal high water table, bedrock, and/or impermeable layer should be 2 ft. from the
bottom of the basin.
3. The minimum infiltration rate is 0.17 inches per hour. Infiltration basins must be sized in accordance with the
procedures set forth in Volume 3.
4. One soil sample for every 5000 ft. of basin area is recommended, with a minimum of three samples for each
infiltration basin. Samples should be taken at the actual location of the proposed infiltration basin so that any
localized soil conditions are detected.
5. Infiltration basins should not be used at sites where soil have 30% or greater clay content, or 40% or greater silt clay
content.
6. Infiltration basins should not be placed over fill materials.
7. The following setback requirements should apply to infiltration basin installations:
• Distance from any slope greater than 15% - Minimum of 50 ft.
• Distance from any soil absorption system- Minimum of 50 ft.
• Distance from any private well - Minimum of 100 ft., additional setback distance may be required depending
on hydrogeological conditions.
• Distance from any public groundwater drinking supply wells - Zone I radius, additional setback distance may
be required depending on hydrogeological conditions.
• Distance from any surface drinking water supply - Zone A
• Distance from any surface water of the commonwealth (other than surface water supplies and their
tributaries) - Minimum of 50 ft.
• Distance from any building foundations including slab foundations without basements - Minimum of 10 ft.
downslope and 100 ft. upslope.
Structural BMPs - Volume 2 | Chapter 2
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of basin area, with a minimum of three borings for
each infiltration basin. Conduct the borings or test
pits in the layer where infiltration is proposed. For
example, if the A and B horizons are to be removed
and the infiltration will be through the C horizon,
conduct the borings or test pits through the C
horizon. MassDEP requires that borings be at least 20
feet deep or extend to the depth of the limiting layer.
For each bore hole or test pit, evaluate the saturated
hydraulic conductivity of the soil, depth to seasonal
high groundwater, NRCS soil textural class, NRCS
Hydrologic Soil Group, and the presence of fill
materials in accordance with Volume 3. Never locate
infiltration basins above fill. Never locate infiltration
basins in Hydrologic Soil Group “D” soils. The
minimum acceptable final soil infiltration rate is 0.17
inches per hour. Design the infiltration basin based
on the soil evaluation set forth in Volume 3.
If the proposed basin is determined to be in
Hydrologic Soil Group “C” soils, incorporate
measures in the design to reduce the potential for
clogging, such as providing more pretreatment or
greater media depth to provide additional storage.
Never use the results of a Title 5 percolation test to
estimate a saturated hydraulic conductivity rate,
because it tends to greatly overestimate the rate that
water will infiltrate into the subsurface.
Estimate seasonal high groundwater based on soil
mottles or through direct observation when borings
are conducted in April or May, when groundwater
levels are likely to be highest. If it is difficult to
determine the seasonal high groundwater elevation
from the borings or test pits, then use the Frimpter
method developed by the USGS (Massachusetts/
Rhode Island District Office) to estimate seasonal
high groundwater. After estimating the seasonal high
groundwater using the Frimpter method, re-examine
the bore holes or test pits to determine if there are
any field indicators that corroborate the Frimpter
method estimate.
Stabilize inlet channels to prevent incoming flow
velocities from reaching erosive levels, which can
scour the basin floor. Riprap is an excellent inlet
stabilizer. Design the riprap so it terminates in a broad
apron, thereby distributing runoff more evenly over
the basin surface to promote better infiltration.

volume using either the static or dynamic methods
set forth in Volume 3. Remember that the required
storage volume of an infiltration basin is the sum
of the quantity of runoff entering the basin from
the contributing area and the precipitation directly
entering the basin. Include one foot of freeboard
above the total of the required recharge volume and
the direct precipitation volume to account for design
uncertainty. When applying the dynamic method to
size the basin, use only the bottom of the basin (i.e.,
do not include side wall exfiltration) for the effective
infiltration area.
Design the infiltration basin to exfiltrate in no less
than 72 hours. Consider only the basin floor as the
effective infiltration area when determining whether
the basin meets this requirement.
Design the basin floor to be as flat as possible to
provide uniform ponding and exfiltration of the
runoff. Design the basin floor to have as close to a 0%
slope as possible. In no case shall the longitudinal
slope exceed 1%. Enhanced deposition of sediment
in low areas may clog the surface soils, resulting
in reduced infiltration and wet areas. Design the
side slopes of the basin to be no steeper than 3:1
(horizontal: vertical) to allow for proper vegetative
stabilization, easier mowing, easier access, and
better public safety.
For basins with a 1% longitudinal slope, it will be
necessary to incorporate cells into the design,
making sure that the depth of ponded water does
not exceed 2 feet, because sloped basin floors cause
water to move downhill, thereby decreasing the
likelihood of infiltration. Make lateral slopes flat (i.e.,
0% slope).
After the basin floor is shaped, place soil additives on
the basin floor to amend the soil. The soil additives
shall include compost, properly aged to kill any seed
stock contained within the compost. Do not put
biosolids in the compost. Mix native soils that were
excavated from the A or B horizons to create the
basin with the compost, and then scarify the native

At a minimum, size the basin to hold the required
recharge volume. Determine the required recharge
Structural BMPs - Volume 2 | Chapter 2
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complex soils in Massachusetts is approximately 150,000 acres or 3 % of the mapped area in the
state. Soils mapped as urban and other soils comprise approximately 255,000 acres or 5.5% of
the total mapped area.
For sites with soils that have not been assigned to a Hydrologic Soil Group by NRCS, the
Competent Soils Professional must conduct a Soil Textural Analysis (see STAGE 2 for
description) to identify the Hydrologic Soil Group(s) at the site (see STAGE 3), using test pits or
soil borings. For a typical site, it is recommended that one test pit or boring be completed per
acre with a minimum of 4 test pits or borings per site. The Soil Textural Analysis must be
completed using standard USDA soil physical analyses (Black, et. al., 1965), i.e., particle size
analyses. Classification of soil texture shall be consistent with the USDA Textural Triangle.
The soil textural analysis for STAGE 1B must be conducted in the surface soil horizons. NRCS
Soil Survey evaluations typically cover the first 60-inch soil depth. The field investigation for
STAGE 2 must occur in the actual soil layer where recharge is proposed.
Stormwater recharge is not permitted through fill materials composed of asphalt, brick, concrete,
construction debris, and materials classified as solid or hazardous waste. When the STAGE 1B
field investigation indicates fill is present, the Competent Soils Professional must conduct a soil
textural analysis of the parent material below the fill layer.
STAGE 2) Determine Site Conditions at Specific Location Where Recharge is Proposed
The following actions shall be performed to determine soil conditions at actual location on the
site where recharge is proposed:
a. Conduct tests at the point where recharge is proposed. The tests are a field evaluation
conducted in the actual location and soil layer where stormwater infiltration is proposed (e.g.,
if the O, A and B soil horizons are proposed to be removed, the tests need to be conducted in
the C soil layer below the bottom elevation of the proposed recharge system). The tests shall
be conducted by the Competent Soils Professional. The tests shall evaluate the following:
 Soil Textural Analysis using NRCS methods
 Depth to seasonal high groundwater
 When "Dynamic Field" Method is proposed for sizing a field-derived saturated hydraulic
conductivity must be determined as part of the site investigation.
 When the "Static" or "Simple Dynamic" Methods or LID Site Design Credits are
proposed for sizing stormwater recharge BMPs, in-situ tests for saturated hydraulic
conductivity are not required for purposes of the Stormwater Standards and the saturated
hydraulic conductivities listed by Rawls 1982 (see Table 2.3.3) shall be used.4

4

When NRCS Soil Surveys indicate a lower saturated hydraulic conductivity than Rawls 1982, care must be exercised in the design process.
NRCS Soil Surveys may indicate multiple saturated conductivities for the same soil, depending on the soil depth.

Volume 3: Documenting Compliance with the Massachusetts Stormwater
Management Standards
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d. The number of test locations is dependent on the type and size of the infiltration BMP.
The BMP Section in Volume 2, Chapter 2 lists the number of test locations needed for
specific infiltration BMPs.
e. For the "Dynamic Field" method, the tests results for saturated hydraulic conductivity
measured in the field must use the lowest of the values recorded for sizing the stormwater
recharge BMP, and not an average.
f. For the "Static" and "Simple Dynamic" Methods, the saturated hydraulic conductivity is
determined using the Rawls Rate associated with the slowest of the Hydrologic Soil
Groups determined to exist at the point where recharge is actually proposed.
Example: Assume three samples are taken at a proposed infiltration basin in the
actual soil layer where recharge is proposed. Two samples indicate sandy soils.
The last sample indicates a sandy loam soil. The Rawls Rates used for the
exfiltration analysis must use the sandy loam rate and not the sandy soil rate. Soils
must not be composited for purposes of the soil textural analysis.
Determining Seasonal High Groundwater
Seasonal high groundwater represents the highest groundwater elevation. Depth to seasonal high
groundwater may be identified based on redox features in the soil (see Fletcher and Venneman
listed in References). When redox features are not available, installation of temporary push point
wells or piezometers should be considered. Ideally, such wells should be monitored in the spring
when groundwater is highest and results compared to nearby groundwater wells monitored by
the USGS to estimate whether regional groundwater is below normal, normal or above normal
(see: http://ma.water.usgs.gov). Procedures identified by MassDEP Title 5 Soil Evaluator
Course, Chapter 4 may also be used. See: http://www.mass.gov/dep/water/compliance/sech4.pdf.
When Fill Materials Are Determined To Be Present
When fill materials are present or are added prior to construction of the system, a soil textural
analysis must be conducted in both the fill material and the underlying parent materials, and the
Hydrologic Soil Group of the more restrictive layer shall be used to size the infiltration BMP. If
fill is present that is composed of asphalt, brick, concrete, construction debris, or if materials
classified as solid or hazardous waste are identified at the specific location where recharge is
proposed, recharge elsewhere on site must be considered. Alternatively, the debris or waste may
be removed in accordance with all applicable Solid and Hazardous Waste Regulations (see 310
CMR 19.000 and 40.0000) and replaced with clean material suitable for infiltration. Any solid or
hazardous wastes present on the site must be managed in strict accordance with MassDEP Solid
Waste Regulations, 310 CMR 19.000, Hazardous Waste Regulations, 310 CMR 30.00, and the
Massachusetts Contingency Plan Regulations, 310 CMR 40.000.
STAGE 3: Identify Hydrologic Soil Groups On-site and At Location Where Recharge
Proposed
The Competent Soils Professional shall use the information collected in STAGES 1 and 2 to
identify the Hydrological Soil Group(s) throughout the entire site (for purposes of a Registered
Volume 3: Documenting Compliance with the Massachusetts Stormwater
Management Standards
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STORMWATER HANDBOOK COMPILATION
BIORETENTION AREAS

Dimensions for Filter Strip Designed Specially to Provide Pretreatment for Bioretention Area
Parameter
Impervious Area
Pervious Areas (lawns, etc.)
Maximum inflow approach length
35
75
75
100
(feet)
Filter strip slope (max=6%)
<2%
>2%
<2%
>2%
<2%
>2%
<2%
>2%
Filter strip minimum length (feet)
10
15
20
25
10
12
15
18
Bioretention areas must not be located on slopes
of runoff) if intended to be used for water quality
greater than 20%. When the bioretention area is
treatment (Stormwater Standard No. 4), the required
designed to exfiltrate, the design must ensure vertical recharge volume if used for recharge (Stormwater
separation of at least 2 feet from the seasonal high
Standard No. 3), or the larger of the two volumes if
groundwater table to the bottom of the bioretention
used to achieve compliance with both Stormwater
cell.
Standards 3 and 4.
For residential rain gardens, pick a low spot on the
property, and route water from a downspout or sump
pump into it. It is best to choose a location with full
sun, but if that is not possible, make sure it gets at
least a half-day of sunlight.
Do not excavate an extensive rain garden under large
trees. Digging up shallow feeder roots can weaken
or kill a tree. If the tree is not a species that prefers
moisture, the additional groundwater could damage
it. Size the bioretention area using the methodology
set forth in Volume 3.

Design

Size the bioretention area to be 5% to 7% of the area
draining to it. Determine the infiltrative capacity
of the underlying native soil by performing a soil
evaluation in accordance with Volume 3. Do not use
a standard septic system (i.e., Title 5) percolation test
to determine soil permeability.
The depth of the soil media must be between 2 and
4 feet. This range reflects the fact that most of the
pollutant removal occurs within the first 2 feet of
soil and that excavations deeper than 4 feet become
expensive. The depth selected should accommodate
the vegetation. If the minimum depth is used, only
shallow rooted plants and grasses my be used. If
there is a Total Maximum Daily Load that requires
nitrogen to be removed from the stormwater
dischrges, the bioretention area should have a soil
media with a depth of at least 30 inches, because
nitrogen removal takes place 30 inches below the
ground surface. If trees and shrubs are to be planted,
the soil media should be at least 3 feet.
Size the cells (based on void space and ponding
area) at a minimum to capture and treat the required
water quality volume (the first 0.5 inch or 1 inch

Cover the bottom of the excavation with coarse
gravel, over pea gravel, over sand. Earlier designs
used filter fabric as a bottom blanket, but more
recent experiences show that filter fabric is prone to
clogging. Consequently, do not use fabric filters or
sand curtains. Use the Engineered Soil Mix below.
Engineered Soil Mix for Bioretention Systems
Designed to Exfiltrate
• The soil mix for bioretention areas should be a
mixture of sand compost and soil.
o 40 % sand,
o 20-30% topsoil, and
o 30-40% compost.
• The soil mix must be uniform, free of stones,
stumps, roots or similar objects larger than 2
inches. Clay content should not exceed 5%.
• Soil pH should generally be between 5.5-6.5, a
range that is optimal for microbial activity and
adsorption of nitrogen, phosphorus, and other
pollutants.
• Use soils with 1.5% to 3% organic content and
maximum 500-ppm soluble salts.
• The sand component should be gravelly sand that
meets ASTM D 422.
Sieve Size		
Percent Passing
2-inch			
100
¾-inch			
70-100
¼-inch			
50-80
U.S. No. 40		
15-40
U.S. No. 200		
0-3
• The topsoil component shall be a sandy loam,
loamy sand or loam texture.
• The compost component must be processed
from yard waste in accordance with MassDEP
Guidelines (see http://www.mass.gov/dep/recycle/
reduce/leafguid.doc). The compost shall not
contain biosolids.
Structural BMPs - Volume 2 | Chapter 2
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On-site soil mixing or placement is not allowed if
soil is saturated or subject to water within 48 hours.
Cover and store soil to prevent wetting or saturation.

are adjacent to parking areas, allow three inches
of freeboard above the ponding depth to prevent
flooding.

Test soil for fertility and micro-nutrients and, only
if necessary, amend mixture to create optimum
conditions for plant establishment and early growth.

Most bioretention cells have an overflow drain
that allows ponded water above the selected
ponding depth to be dosed to an underdrain. If the
bioretention system is designed to exfiltrate, the
underdrain is not connected to an outlet, but instead
terminates in the bioretention cell. If the bioretention
area is not designed to exfiltrate, the underdrain is
connected to an outlet for discharge or conveyance
to additional best management practices.

Grade the area to allow a ponding depth of 6 to 8
inches; depending on site conditions, more or less
ponding may be appropriate.
Cover the soil with 2 to 3 inches of fine-shredded
hardwood mulch.
The planting plan shall include a mix of herbaceous
perennials, shrubs, and (if conditions permit)
understory trees that can tolerate intermittent
ponding, occasional saline conditions due to road
salt, and extended dry periods. A list of plants that
are suitable for bioretention areas can be found at
the end of this section. To avoid a monoculture, it
is a good practice to include one tree or shrub per
50 square feet of bioretention area, and at least 3
species each of herbaceous perennials and shrubs.
Invasive and exotic species are prohibited. The
planting plan should also meet any applicable local
landscaping requirements.
All exfiltrating bioretention areas must be designed
to drain within 72 hours. However, rain gardens are
typically designed to drain water within a day and are
thus unlikely to breed mosquitoes.

Construction

During construction, avoid excessively compacting
soils around the bioretention areas and accumulating
silt around the drain field. To minimize sediment
loading in the treatment area, direct runoff to the
bioretention area only from areas that are stabilized;
always divert construction runoff elsewhere.
To avoid compaction of the parent material, work
from the edge of the area proposed as the location of
an exfiltrationg bioretention cell. Never direct runoff
to the cell until the cell and the contributing drainage
areas are fully stabilized.
Place planting soils in 1-foot to 2-foot lifts and
compact them with minimal pressure until the
desired elevation is reached. Some engineers suggest
flooding the cell between each lift placement in lieu
of compaction.

Bioretention cells, including rain gardens, require
Maintenance
pretreatment, such as a vegetated filter strip. A stone
Premature failure of bioretention areas is a significant
or pea gravel diaphragm or, even better, a concrete
issue caused by lack of regular maintenance.
level spreader upstream of a filter strip will enhance
Ensuring long-term maintenance involves sustained
sheet flow and sediment removal.
public education and deed restrictions or covenants
Bioretention cells can be dosed with sheet flow, a
for privately owned cells. Bioretention areas require
surface inlet, or pipe flow. When using a surface
careful attention while plants are being established
inlet, first direct the flow to a
sediment forebay. Alternatively,
Bioretention Maintenance Schedule
piped flow may be introduced
Activity
Time of Year
Frequency
to the bioretention system via an Inspect & remove trash
Year round
Monthly
underdrain.
For bioretention cells dosed
via sheet flow or surface inlets,
include a ponding area to allow
water to pond and be stored
temporarily while stormwater
is exfiltrating through the cell.
Where bioretention areas

Mulch

Spring

Annually

Remove dead vegetation

Fall or Spring

Annually

Replace dead vegetation

Spring

Annually

Prune

Spring or Fall

Annually

Replace entire media &
all vegetation

Late Spring/early
Summer

As needed*

* Paying careful attention to pretreatment and operation & maintenance can extend the
life of the soil media
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and seasonal landscaping maintenance thereafter.
In many cases, a landscaping contractor working
elsewhere on the site can complete maintenance
tasks. Inspect pretreatment devices and bioretention
cells regularly for sediment build-up, structural
damage, and standing water.
Inspect soil and repair eroded areas monthly. Re-mulch
void areas as needed. Remove litter and debris monthly.
Treat diseased vegetation as needed. Remove and
replace dead vegetation twice per year (spring and fall).
Proper selection of plant species and support during
establishment of vegetation should minimize—if not
eliminate—the need for fertilizers and pesticides.
Remove invasive species as needed to prevent these
species from spreading into the bioretention area.
Replace mulch every two years, in the early spring. Upon
failure, excavate bioretention area, scarify bottom and
sides, replace filter fabric and soil, replant, and mulch.
A summary of maintenance activities can be found on
the previous page.
Because the soil medium filters contaminants from
runoff, the cation exchange capacity of the soil media
will eventually be exhausted. When the cation
exchange capacity of the soil media decreases,
change the soil media to prevent contaminants
from migrating to the groundwater, or from being
discharged via an underdrain outlet. Using small
shrubs and plants instead of larger trees will make it
easier to replace the media with clean material when
needed.
Plant maintenance is critical. Concentrated salts in
roadway runoff may kill plants, necessitating removal
of dead vegetation each spring and replanting. The
operation and maintenance plan must include
measures to make sure the plants are maintained.
This is particularly true in residential subdivisions,
where the operation and maintenance plan may
assign each homeowner the legal responsibility
to maintain a bioretention cell or rain garden on
his or her property. Including the requirement
in the property deed for new subdivisions may
alert residential property owners to their legal
responsibilities regarding the bioretention cells
constructed on their lot.

comply with MassDEP’s guidance. When bioretention
areas are located along roads, care must be taken
during plowing operations to prevent snow from
being plowed into the bioretention areas. If snow
is plowed into the cells, runoff may bypass the cell
and drain into downgradient wetlands without first
receiving the required water quality treatment, and
without recharging the groundwater.
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Cold Climate Considerations

Never store snow in bioretention areas. The
Operation and Maintenance plan must specify where
on-site snow will be stored. All snow dumps must
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ATTACHMENT #3

Retaining Walls and Slopes

WATERSTONE AT LEXINGTON

BRIDGES AT LEXINGTON – retaining walls

SAMPLE BLOCK WALL IMAGES

