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Final Site Plan & Special Permit

Mitchel and Lisa Scher

PLPZ 2020 00059

Proposed removal of existing house and
construction of a new single-family dwelling in
excess of 150,000 cu. ft. of volume
LOCATION:
TAX ID:
ZONE:
PARCEL SIZE:
UTILITIES:

214 Clapboard Ridge Road
10-1707
RA-2 (2-acre minimum lot)
7.9877 acres (347,943 SF)
Septic, Public Water

GROSS FLOOR AREA:

EXISTING
~8,500 SF

PROPOSED
15,681 SF

FLOOR AREA RATIO:
NO. OF STORIES:
HEIGHT:

0.022
2
Not Provided

GREEN AREA:

93.9%
(326,624 SF)

0.045
2½
39.8 ft (main)
24.2 ft (accessory)
91.3%
(317,599 SF)

PERMITTED/REQUIRED
31,314.899 SF
17,650 SF*
.09
2½*
40 ft (main)*
25 ft (accessory)*
78%
(271,396 SF)

SETBACKS
372
297.7
84.5’**
Front
84
46.2
35’
Side
131.3
163.1
75’
Rear
144.4
70.0
25
Accessory Side
54.4
35.8
25
Accessory Rear
*Per Declaration of Khakum Wood (see note 7 below)
**Per Sec. 6-203(b)
APPLICATION SUMARY:
The applicant is requesting Final Site Plan and Special Permit approval to construct a new single family
dwelling, the volume of which would exceed 150,000 cubic feet requiring a special permit per Section 6101(a) of the Town of Greenwich Building Zone Regulations and per Sections 6-13 through 6-15, 6-17, 693, 6-94, 6-101(a) and 6-205 of the Town of Greenwich Building Zone Regulations on a 7.9877-acre
property located at 214 Clapboard Ridge Road in the RA-2 zone.
ISSUES/RECOMMENDATIONS:
1. ZEO – Issued comments dated 6/4/20 indicating endorsement for zoning permit with the
comment that the grade walls around the pool house need to be limited to 4 feet in height.
2. DPW Engineering – Issued comments dated 6/9/20 indicating endorsement for the final site
plan and special permit with revisions prior to Zoning Permit.
3. IWWA – issued a green sheet sign-off dated 7/1/19.
4. Conservation - Issued comments dated 6/8/20 indicating concerns with disturbance of the
southern section of land as an ecologically valuable area, migratory patterns of local mammals,
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5.
6.

7.

8.

removal of mature trees, extensive site grading. Conservation suggests more native plants,
relocating the pool house to the northeastern side of the swimming pool and moving the
residence toward the south to take the development off the slope to lessen grading and tree
loss.
Health – issued comments dated 6/11/20 indicating approval for an 8-bedroom septic system.
Special Permit – As per Sec. 6-101(a), the proposed volume of approximately 300,000 cu. ft.
would exceed the threshold of 150,000 cu. ft. for residential zones and therefore requires a
special permit.
The Amended and Restated Declaration of Khakum Wood states that “no dwelling shall be
constructed or permitted which is more than 2 ½ stores or 40 ft in height at any point” and “no
other building shall be constructed or permitted which is more than 1 ½ stories or 25 ft in height
at any point”. The declaration also states that “... in no event shall the total enclosed floor area
of buildings or improvements on any lot exceed 17,650 square feet”.
Per Sec. 6-203(b) - The required minimum front yard depths and street side yard widths are
based on streets at least fifty (50) feet wide. For every foot less in width of a street the required
depths and widths of front yards and street side yards respectively are to be increased six (6)
inches. The street width is 31 feet, therefore the front yard depth would require a minimum of
84.5 feet per sec. 6-203(b).

DEPARTMENT COMMENTS:
Zoning Enforcement –
Health –
Conservation –
DPW Engineering –

Dated 6/4/20 – See Attached
Dated 6/11/20 – See Attached
Dated 6/8/20 - See Attached
Dated 6/9/20 – See Attached

APPLICATION DETAILS:
Proposal:
The proposed improvements include demolishing the existing dwelling and constructing a single-family
dwelling with associated asphalt driveway, belgium block drive courtyard, indoor and outdoor pools,
reflecting pool, and various other site improvements. The proposed dwelling will be served by
underground gas, electric, cable, telephone, and water utility services. A new primary and reserve septic
system is required with the proposed changes. . The proposed volume of the buildings would be
approximately 300,000 cu. ft. which would be in excess of 150,000 cu. ft. in volume, therefore requiring
a special permit.
Existing Conditions:
The subject parcel is currently developed with a single-family residential home, driveway, pool, shed and
other associated improvements. Most of the development lies on the western portion of the lot with
the remaining lot being manicured lawns with mature trees. The parcel slopes gently to the east.
Zoning:
The existing parcel is 7.9877-acres in the RA-2 zone and has existing conforming lot area, shape and
frontage. The proposed development of the parcel appears to conform to lot area, shape and frontage.
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The required front yard depth is increased per sec. 6-203(b) which states:
The required minimum front yard depths and street side yard widths are based on streets at
least fifty (50) feet wide. For every foot less in width of a street the required depths and widths
of front yards and street side yards respectively are to be increased six (6) inches.
The street width is 31 feet, therefore the front yard depth would require a minimum of 84.5 feet per
sec. 6-203(b). (50 – 31 = 19; 19/2 = 9.5 + 75 = 84.5)
The building height and stories of the proposed dwelling are restricted by the Amended and Restated
Declaration of Khakum Wood which states “no dwelling shall be constructed or permitted which is more
than 2 ½ stores or 40 ft in height at any point” and “no other building shall be constructed or permitted
which is more than 1 ½ stories or 25 ft in height at any point”. The declaration also states that “... in no
event shall the total enclosed floor area of buildings or improvements on any lot exceed 17,650 square
feet”.
Drainage:
The existing site is split between four existing drainage basins - north, south, east, and west basins.
Much of the site lies in the east basin that is part of the watershed of a 6.88-acre pond approximately
750 feet downstream to the east.
The existing house, driveway, pool and site improvements total 17,098 sq. ft. of impervious coverage
and the existing yard drains and catch basins collect surface runoff. The proposed impervious coverage
is 37,119 sq. ft. The proposed drainage includes improvement of the north basin and stormwater
treatment within the east basin. The stormwater in the east basin would be collected, treated and
conveyed via a system of catch basins, area drains, manholes, junction boxes and storm drain piping as
well as permeable pavers in the courtyard and pool areas, vegetated filter strips and a rain garden. Also,
two infiltration systems are proposed to treat runoff.
Conservation:
Conservation issued comments dated 6/8/20 indicating many concerns. The proposed site
improvements extend over the previously disturbed areas of the residence and pavement. The current
design does not respect the contours of the land, going against them in many areas. The angular scheme
of the hardscape forces the development onto the slope, resulting in intensive site grading and tree
removal. Conservation notes that the southern section of the land which is deemed to be the most
environmentally valuable area is now proposed to be developed with the septic system. The leaching
field needs to be installed in fill due to the shallow ground water table. This requires removal of 15
trees, which provide an important buffer. The applicant should consider relocating the septic to the
areas deemed suitable in the previous subdivision application to avoid needless loss of trees.
Conservation also notes that this property lays in the important junction of wildlife migration corridors
and has been mostly maintained as a meadow environment with large trees providing additional shelter
and food source for wildlife. It is recommended, as much possible of this environment be preserved and
maintained to support these ecological services. This is especially important along the site’s perimeter to
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maintain existing connectivity. The deer fence would permanently deny access for most of local
mammals and reduce the extent of the habitats. The deer fence should encompass a more modest
extent of the property to balance human wants with wildlife needs.
More than 70 trees, most of which are mature and high quality, are proposed to be removed from the
site. 44 new trees are proposed, 12 of which are native. Conservation recommends more native trees
and suggests incorporating existing trees into the new landscape scheme.
Conservation suggests relocation of the pool house to the northeastern side of the swimming pool to
limit site disturbance and moving the residence towards the south to take the development off the
slope to lessen grading and tree loss.
The site plan offers several features beneficial for the environment. These elements include, but may
not be limited to, vegetative bio-swales, a rain garden, and permeable pavers used for covering the
courtyard. Both the rain garden and bio-swales lack specification of the vegetative cover. In order for
them to perform optimally, they should not be maintained as lawn. Lawn requires intensive
maintenance including applications of pesticides, fertilizers and other chemical treatment which will
work against the water purification function.
Application History:
The property was the subject of a two-lot subdivision application that was submitted in 2019 and
withdrawn.
APPLICABLE ZONING REGULATIONS:
§6-13. Site Plan approval required.
§6-14. Site Plan procedure
§6-15. Site Plan Standards.
§6-17. Special Permit
§6-94. Residential Zones – Permitted uses by Special Permit
§6-101. Special Permit for Business and Residential Zones
§6-205. Schedule of required open spaces, limiting height and bulk of buildings.
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From:
To:
Subject:
Date:

Morgan, Ashley
Bret Holzwarth
RE: 214 Clapboard ridge.
Wednesday, April 15, 2020 9:36:28 AM

Hi Bret,
We would normally send out a separate approval letter for your revised plans… However, we have a
new software program that we are currently implementing and we don’t have all the bugs worked
out just yet..
Please accept this email notifying you that the plans are approved and ready for the installer to pull
the permit.. You are welcome to have your client contact me or the desk to work out the details for
building sign offs..
Thanks,
Ashley

Robert A. Morgan RS/REHS
Greenwich Department of Health
Town of Greenwich
101 Field Point Road
Greenwich, CT. 06830.
(203) 622-7841

From: Bret Holzwarth [mailto:b.holzwarth@rednissmead.com]
Sent: Thursday, April 2, 2020 1:45 PM
To: Morgan, Ashley <Ashley.Morgan@greenwichct.org>
Subject: RE: 214 Clapboard ridge.
[EXTERNAL]

Ok, no pressure. Thanks for the heads up.

Bret Holzwarth, P.E. 203-327-0500 [x5139]
Senior Engineer
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From: Morgan, Ashley <Ashley.Morgan@greenwichct.org>

Sent: Thursday, April 2, 2020 1:39 PM
To: Bret Holzwarth <b.holzwarth@rednissmead.com>
Subject: RE: 214 Clapboard ridge.
That is just it.. I can’t do that right now because our software is toast.. They have been trying to get it
up for 3 days now..
So the only I can do is give you my word via this email, and I can give you whatever sign offs you
need.
sorry
From: Bret Holzwarth [mailto:b.holzwarth@rednissmead.com]
Sent: Thursday, April 2, 2020 1:16 PM
To: Morgan, Ashley <Ashley.Morgan@greenwichct.org>
Subject: RE: 214 Clapboard ridge.
[EXTERNAL]

Thank. Is there a way to send me a PDF? Theresa sent me an email with some sort of web link on
another job a few weeks ago.

Bret Holzwarth, P.E. 203-327-0500 [x5139]
Senior Engineer
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From: Morgan, Ashley <Ashley.Morgan@greenwichct.org>
Sent: Thursday, April 2, 2020 1:06 PM
To: Bret Holzwarth <b.holzwarth@rednissmead.com>
Subject: RE: 214 Clapboard ridge.
Yep..
It’s approved and I have had it for a while.. But, our software is belly up right now and I can’t print
anything for you..
But, it is ready.. Let me know if I can do anything to help you get going..
ashley
From: Bret Holzwarth [mailto:b.holzwarth@rednissmead.com]
Sent: Thursday, April 2, 2020 10:42 AM

To: Morgan, Ashley <Ashley.Morgan@greenwichct.org>
Subject: RE: 214 Clapboard ridge.
[EXTERNAL]

Ashley, I hope all is well. Have you heard anything about this central system approval from the
state? Please let me know if you have anything on this. I can send you PDFs of the plans if that’s
helpful. Thanks.

Bret Holzwarth, P.E. 203-327-0500 [x5139]
Senior Engineer
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From: Morgan, Ashley <Ashley.Morgan@greenwichct.org>
Sent: Wednesday, March 11, 2020 8:57 AM
To: Bret Holzwarth <b.holzwarth@rednissmead.com>
Subject: 214 Clapboard ridge.
Hi Brett,
I have reviewed and ready to approve the revisions for the above.. An application for the Centralized
approval has been mailed off. I’ll let you know as soon as I hear back..
ashley
Robert A. Morgan RS/REHS
Greenwich Department of Health
Town of Greenwich
101 Field Point Road
Greenwich, CT. 06830.
(203) 622-7841
CAUTION: This email originated from outside the Town email system. Do not click links or open
attachments unless you have verified the sender and know the content is safe.
CAUTION: This email originated from outside the Town email system. Do not click links or open
attachments unless you have verified the sender and know the content is safe.
CAUTION: This email originated from outside the Town email system. Do not click links or open
attachments unless you have verified the sender and know the content is safe.

From:
To:
Subject:
Date:

Long, Michael
Dygert, Bianca
RE: 214 Clapboard Ridge Road
Thursday, June 11, 2020 2:07:47 PM

Bianca, we have reviewed and approved an 8 bedroom septic system for this property with an
approved pool house connection – the property is to be served by public water. Health department
approves this proposal
Michael Long
Greenwich Health Department

From: Dygert, Bianca
Sent: Wednesday, June 10, 2020 2:56 PM
To: Long, Michael <Michael.Long@greenwichct.org>
Subject: 214 Clapboard Ridge Road

Hi Michael,
We have 214 Clapboard Ridge Road on the agenda for 6/16. They are proposing to demolish
the existing dwelling and construct a single-family dwelling, pool house, pool and other site
improvements with a proposed septic system. Do you have comments for this one?
Thank you,
Bianca Dygert
Planner II

Town of Greenwich
Land Use - Planning & Zoning
101 Field Point Road
Greenwich, CT 06830-6463
Ph. (203) 622-7894
Office Fax. (203) 622-3795
Direct Fax. (203) 861-6113
Bianca.Dygert@greenwichct.org

May 18, 2020
Mr. Scott Marucci – Senior Civil Engineer
Dept. of Public Works, Engineering Division
Town of Greenwich
101 Field Point Road
Greenwich, CT 06830

RE:

214 Clapboard Ridge Road (PLPZ202000059)

Dear Mr. Marucci,
This letter is written in response to comments from received dated April 7, 2020 regarding
the above-mentioned project. We offer the following responses to the comments and conditions
of approval in the same order as received:
1) Enclosed is a revised SC-100 with updated dates.
2) Enclosed is a SC-107.
3) The Drainage Summary Report has been revised as follows:
a. The Existing East Bypass is broken into two basins as indicated on the drainage basin
maps in the revised Drainage Report.
b. The Proposed East Bypass is broken into two basins as indicated on the drainage
basin maps in the revised Drainage Report.
c. The bio swales were mislabeled on the basin map but were correctly routed in the
Hydrocad model. The revised basin map has corrected that issue.
d. The outlet devise has been revised using 12” pipe as a primary, the standpipe as a
device and the overflow weir as a secondary device.
e. The impermeable liner has been removed from the detail.
f.

Additional saturated hydraulic conductivity tests were performed and are indicated
on the LID plan SE-12 and Soil Data sheet SE-11.

g. Conveyance calculations for the vegetated swales have been performed and are
included in Appendix 4 of the revised drainage report. In the 100-year storm, the
swale normal depth rises to only 1.2” deep.
h. All computations from the drainage report have been reviewed.
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4) The site plans have been revised as follows:
a. Site Plan Sheets
i. Notes for construction phasing are shown on sheet SE-5.
ii. Roof leaders’ callouts are added on the Site Utility plan (Sheet SE-3).
iii. The footing drain is connected downstream of the control structure for the
Cultec System. The meter is on the inlet pipe of the control structure, so the
footing drain bypasses the control.
iv. The outlet device for the motor court was set above the bottom so that the
pipe would drain back to the crushed stone reservoir and not leave standing
water in the structure. However, the underdrain pipes were lowered to the
maximum extent possible, still leaving 6” of stone below the underdrain.
v. The level spreaders and rip rap aprons have details on Sheet SE-7 that
include dimensions, depth of stone, pipe/stone elevation, pipe size and pipe
material. Outlet control sizing worksheets are also added to Appendix 4 of
the revised Drainage Report.
vi. The grading plan depicts all relevant contours of the rain garden. The Site
Utility Plan includes the callout that specifies pertinent elevations, surface
areas and materials.
b. Low Impact Development Plan Sheet:
i. The site’s soil type and associated Hydrologic Soil Groups (HSG) are
depicted in the notes section of the sheet.
ii. The drainage basin map depicts which BMP receives runoff from which area
of roof/driveway/etc. The LID plan indicates which BMPs are proposed and if
they are LID or not.
c. Driveway Profile & Sight Distance Sheet
i. The required 250-foot sight distance to the west is shown. The proposed
stone wall is shifted back slightly to be located behind the sight line.
ii. We will review any Highway Division’s comments regarding the driveway
entrance when we apply for a Highway Permit prior to construction.
iii. The distance from edge of road to driveway gates is 31.4’ and is indicated on
the Driveway profile A-A’ on Sheet SE-13.
iv. The driveway profile from edge of road to face of house is on SE-13. The
profile includes slopes, spot elevations and porous pavement for the entire
porous section including elevations.
d. Construction Details Sheets
i. The Permeable Pavement Detail is revised to show no liner, revised
underdrain invert elevation, and revised callout locations.
ii. The Vegetated Filter Strip detail depicts 18” minimum of Greenwich Soil Mix.
iii. Profiles C-C and D-D include spot elevations for the top/bottom of swale
and top/bottom of bioretention soil.
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e. A Building Section is added to Sheet SE-14. The section includes the house,
elevations to the deepest footing, existing and proposed grade elevations, existing
mottling, groundwater, and ledge elevation. The sheet is sealed and signed by a State
of Connecticut Professional Engineer.
5) The revised Operations and Maintenance Plan is revised to include maintenance items for
the two types of vegetated swales.
6) Standard Conditions for Each Submittal are understood and accepted.
7) Standard Conditions of Approval are understood and shall be addressed at the end of
construction prior to TCO or CO request.
We trust these responses address your comments and respectfully request your
endorsement with continuing with the Planning & Zoning process. Please do not hesitate to
contact me should you have any questions or comments.
Sincerely,

Bret Holzwarth P.E.
Enclosures
cc:
Granoff Architects
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Narrative
GeneralProjectDescription


The property is a 7.9877-acre parcel of land on the south side of Clapboard Ridge Road, in the RA2 zone. The owner is proposing to construct a single-family dwelling with a pool house, pool and associated
site improvements along with a septic system and stormwater mitigation. This report is in conjunction with
a Special Permit application to Planning & Zoning for volume over 150,000 c.f.
Site
The property is currently developed with a single-family residential home, driveway, pool, shed and
other associated improvements. Most of the development lies on the western portion of the lot with the
remaining lot being manicured lawns with mature trees. The dwelling is to be served by public water and a
septic system. A review of the National Cooperative Soil Survey (NCSS) indicates a Paxton and Montauk
fine sandy loam complex, with a hydrologic soil group rating of C, throughout the site. There are no inland
wetlands on the property and it is not in a flood hazard zone.
Existing Conditions
The existing site is split between 4 existing drainage basins, indicated on the existing drainage basin
map as North, South, East and West Basins. Much of the site lies within the East Basin which is part of the
watershed of a 6.88-acre pond approximately 750 feet downstream to the east. The North basin captures
most of the driveway which flows to Clapboard Ridge Road, which is also tributary to the pond to the east.
The west basin contains a small portion of lawn and vegetation that heads toward Round Hill Road. The
South basin also contains a small portion of non-impervious surfaces that flows to the neighboring
properties to the southeast. The existing house, driveway, pool and site improvements total 17,098 square
feet of impervious coverage. Existing yard drains and catch basins collect surface runoff. There are no
apparent discharge points for these drains, and it is assumed they are collected and discharged through the
town owned storm drain system.
Proposed Conditions
The proposed improvements include demolishing the existing dwelling and constructing a singlefamily dwelling with associated asphalt driveway, belgium block drive courtyard, indoor and outdoor pools,
reflecting pool, and various other site improvements. The proposed dwelling will be served by underground
gas, electric, cable, telephone, and water utility services. A new primary and reserve septic system is
required with the proposed changes and shall be approved by the Greenwich Health Department prior to
construction.
The proposed West and South basins will remain 100% pervious and no construction activities are
proposed within these basins; therefore, drainage conditions remain constant. The north basin is improved
by reducing the amount of tributary area within the basin. Stormwater within East Basin, in which most of
the site lies, is collected, treated, and conveyed via a system of catch basins, area drains, manholes, junction
boxes, and storm drain piping as well as permeable pavers in the courtyard and reflecting pool areas,
vegetated filter strips, and a rain garden. Additionally, two (2) infiltration systems are proposed to further
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treat runoff. The raingarden and permeable paver courtyard are designed with a 5’ wide flush curb weir (set
6” above the bottom of ponding) and 56’ long trench drain respectively to act as an overflow to allow the
larger storms to pass. Each overflow eventually daylights downstream and sheet flows offsite to the east.
The Runoff Reduction Volume (RRV), Water Quality Volume (WQV) and Groundwater Recharge Volume
for the East and North basins are calculated and included in Appendix #2.
Proposed impervious coverage is 37,127 square feet; an increase 20,029 square feet compared to
existing conditions. All proposed improvements are classified as new development. Reference is made to
the Existing and Proposed Conditions Drainage Basin Maps located in Appendix #1. Based upon the
disturbed area of the site, the minimum required area of treatment using LID techniques is 60% of the
disturbed impervious area or 22,271.4 square feet (0.511acres). The impervious area treated within the
disturbed area using LID techniques is 24,376 square feet (0.560 acres); which occurs within the permeable
paver courtyard, the two (2) vegetated filter strips, and the rain garden. An additional area of 8,484 square
feet (0.1948 acres) is treated within Infiltration Systems #1 and #2 for a total area of 32,860 square feet.
The stormwater management system is designed to pre-treat, treat, and infiltrate the Water Quality
Volume from the site as well as mitigate the increase in volume and peak rates of runoff and includes the
following:
x Two (2) vegetated filter strips along the west and east sides of the top half of the driveway. The
west vegetated filter strip (filter strip #1) is proposed with a total of 122 cu.ft. at its lowest
outlet to accommodate a WQV of 87.8 cu.ft. It has a tributary area of 0.059 acres which
includes a portion of the west side of the driveway. The east vegetated filter strip (filter strip
#2) is proposed with a total of 248 cu.ft. at its lowest outlet to accommodate a WQV of 109.7
cu.ft. It has a tributary area of 0.058 acres which includes a portion of the east side of the
driveway.
x Infiltration system #1 (Cultec R-180) is proposed on the north side of the east basin. It consists
of twelve (12) twenty and a half (20.5) inch high chambers with six inches (6”) of crushed stone
above and below the system. Its is sized to provide 470.3 cu.ft. of storage at its lowest outlet to
accommodate a WQV of 472.0 cu.ft. It has a tributary area of 0.242 acres which includes the
lower half of the proposed the driveway as well as the additional parking area behind the
proposed garage. The additional parkway area is designed to mainly accept runoff from rainfall
that precipitates directly on it. The runoff from the driveway will sheet flow to vegetated bioswales on either side of it that will be collected via area drains at the bottom of the swales and
connected underdrain systems. The Cultec system is metered through a twelve (12) inch
standpipe and discharged through a level spreader east of the system.
x The driveway courtyard is approximately 3,126 sq.ft. of permeable pavers constructed over an
average two and a half (2.5) feet of crushed stone. It provides a total of 2,251 cu.ft. of infiltration
below its lowest outlet to accommodate a WQV of 907.7 cu.ft. It has a tributary area of 0.321
acres which includes the portion of the drive between the courtyard and the garage,
approximately fifty percent (50%) of the roof and some lawn area. The system is metered
through a ten (10) inch standpipe and discharged through a level spreader east of the system.
x Infiltration system #2 (Cultec R-150) is positioned on the east side of the proposed dwelling. It
consists of six (6) eighteen and a half (18.5) inch high chambers with six inches (6”) of crushed
stone above and below the system. It is sized to provide 365 cu.ft. of infiltration before flowing
out of system to accommodate a WQV of 324.7 cu.ft. It has a tributary area of 0.106 acres
which includes a portion of the roof and adjacent walkways and stairs. The Cultec system is
metered through an eight (8) inch standpipe and discharged through a level spreader east of the
system.
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x A rain garden is proposed at the south end of the property. It provides approximately 1,614
cu.ft. of storage volume below its lowest outlet to accommodate a WQV of 774.5 cu.ft. It has a
tributary area of 0.276 acres which includes a portion of the main dwelling roof and patio area,
the outdoor pool and coping, the pool house roof and stairs, as well as some adjacent lawn
area.
x The proposed reflecting pool is approximately 935 sq.ft. of permeable pavers constructed over
a varying two (2) to five (5) foot depth of crushed stone providing a total of 1,499 cu.ft. of
storage below its lowest outlet to accommodate a WQV of 233.8 cu.ft. It has a tributary area of
0.076 acres which includes the reflecting pool, coping, and descending stairways.
Standard 5 of the Town of Greenwich Drainage Manual1, Peak Flow Control, requires the control
of post-development peak flow rates to the corresponding pre-development peak flow rates. The abovementioned systems, together, provide the water quality treatment, groundwater recharge, and peak
attenuation required for the site. Reference is made the HydroCAD report in Appendix 3.
Non-Structural BMPs
The layout of the proposed LID measures (vegetated filter strips, permeable pavers, and rain
garden) takes into account the Low Impact Development principles outlined in Chapter 4 of the Town of
Greenwich Drainage manual1. Runoff from 65.79% of the impervious coverage will pass through and be
treated by one of these measures.
Following the guidelines of section 4.4.1 “Minimizing Soil Compaction” of the Town of
Greenwich Drainage Manual1, it is proposed to protect each system’s infiltration footprint from
unnecessary soil compaction through the use of construction fence. This will allow the existing soil
conditions to be preserved and ensures that the infiltration rates determined through field and lab
testing are valid under proposed conditions.
Site vegetative cover will be enhanced substantially through the implementation of a planting
plan and by seeding all pervious area. Enhancing the pervious surfaces increases the naturally occurring
treatment and infiltration of storm water occurring on-site and will minimize the burden placed on
each rain garden.
The subject property does not have any sensitive natural areas, nor are there any riparian
buffers present as defined by section 4.4.3 and 4.4.4 of the Town of Greenwich Drainage Manual1.
Therefore, we are protecting said riparian buffers & sensitive areas by choosing to develop on a site
without their presence.
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The following tables depict existing and proposed peak flows at specific points of interest:
Table 1


ZĞƚƵƌŶ
WĞƌŝŽĚ
;ǇƌƐͿ

EŽƌƚŚĂƐŝŶ

tĞƐƚĂƐŝŶ

^ŽƵƚŚĂƐŝŶ

WĞĂŬ&ůŽǁ;ĐĨƐͿ

WĞĂŬ&ůŽǁ;ĐĨƐͿ

WĞĂŬ&ůŽǁ;ĐĨƐͿ

ǆ

Wƌ

ŚĂŶŐĞ

й
ŚĂŶŐĞ

ǆ

Wƌ

ŚĂŶŐĞ

й
ŚĂŶŐĞ

ǆ

Wƌ

ŚĂŶŐĞ

й
ŚĂŶŐĞ

ϭ

Ϭ͘ϲϭ

Ϭ͘ϭϱ

ͲϬ͘ϰϲ

Ͳϳϱ͘ϰϭй

Ϭ͘ϰϭ

Ϭ͘ϰϭ

Ϭ͘ϬϬ

Ϭ͘ϬϬ

Ϭ͘ϭϰ

Ϭ͘ϭϰ

Ϭ͘ϬϬ

Ϭ͘ϬϬ

Ϯ

Ϭ͘ϴϯ

Ϭ͘Ϯϭ

ͲϬ͘ϲϮ

Ͳϳϰ͘ϳϬй

Ϭ͘ϱϵ

Ϭ͘ϱϵ

Ϭ͘ϬϬ

Ϭ͘ϬϬ

Ϭ͘Ϯϭ

Ϭ͘Ϯϭ

Ϭ͘ϬϬ

Ϭ͘ϬϬ

ϱ

ϭ͘Ϯϰ

Ϭ͘ϯϯ

ͲϬ͘ϵϭ

Ͳϳϯ͘ϯϵй

Ϭ͘ϵϱ

Ϭ͘ϵϱ

Ϭ͘ϬϬ

Ϭ͘ϬϬ

Ϭ͘ϯϯ

Ϭ͘ϯϯ

Ϭ͘ϬϬ

Ϭ͘ϬϬ

ϭϬ

ϭ͘ϲϯ

Ϭ͘ϰϰ

Ͳϭ͘ϭϵ

Ͳϳϯ͘Ϭϭй

ϭ͘Ϯϵ

ϭ͘Ϯϵ

Ϭ͘ϬϬ

Ϭ͘ϬϬ

Ϭ͘ϰϱ

Ϭ͘ϰϱ

Ϭ͘ϬϬ

Ϭ͘ϬϬ

Ϯϱ

Ϯ͘Ϯϳ

Ϭ͘ϲϮ

Ͳϭ͘ϲϱ

ͲϳϮ͘ϲϵй

ϭ͘ϴϲ

ϭ͘ϴϲ

Ϭ͘ϬϬ

Ϭ͘ϬϬ

Ϭ͘ϲϱ

Ϭ͘ϲϱ

Ϭ͘ϬϬ

Ϭ͘ϬϬ

ϱϬ

Ϯ͘ϴϲ

Ϭ͘ϴϬ

ͲϮ͘Ϭϲ

ͲϳϮ͘Ϭϯй

Ϯ͘ϰϭ

Ϯ͘ϰϭ

Ϭ͘ϬϬ

Ϭ͘ϬϬ

Ϭ͘ϴϰ

Ϭ͘ϴϰ

Ϭ͘ϬϬ

Ϭ͘ϬϬ

ϭϬϬ

ϯ͘ϲϭ

ϭ͘ϬϮ

ͲϮ͘ϱϵ

Ͳϳϭ͘ϳϱй

ϯ͘ϭϭ

ϯ͘ϭϭ

Ϭ͘ϬϬй

Ϭ͘ϬϬй

ϭ͘Ϭϴ

ϭ͘Ϭϴ

Ϭ͘ϬϬ

Ϭ͘ϬϬ

Table 2
EŽƌƚŚͲĂƐƚĂƐŝŶ

ĂƐƚĂƐŝŶ

WĞĂŬ&ůŽǁ;ĐĨƐͿ

WĞĂŬ&ůŽǁ;ĐĨƐͿ


ZĞƚƵƌŶ
WĞƌŝŽĚ;ǇƌƐͿ

ǆ

Wƌ

ŚĂŶŐĞ

йŚĂŶŐĞ

ǆ

Wƌ

ŚĂŶŐĞ

йŚĂŶŐĞ

ϭ

ϰ͘ϭϵ

ϯ͘ϰϳ

ͲϬ͘ϳϮ

Ͳϭϳ͘ϭϴй

ϭ͘ϵϲ

ϭ͘ϴ

ͲϬ͘ϭϲ

Ͳϴ͘ϭϲй

Ϯ

ϱ͘ϵϭ

ϱ͘Ϭϯ

ͲϬ͘ϴϴ

Ͳϭϰ͘ϴϵй

Ϯ͘ϴϬ

Ϯ͘ϱϴ

ͲϬ͘ϮϮ

Ͳϳ͘ϴϲй

ϱ

ϵ͘Ϯϴ

ϳ͘ϵϯ

Ͳϭ͘ϯϱ

Ͳϭϰ͘ϱϱй

ϰ͘ϰϰ

ϰ͘ϭϮ

ͲϬ͘ϯϮ

Ͳϳ͘Ϯϭй

ϭϬ

ϭϮ͘ϰϳ

ϭϮ͘ϭϰ

ͲϬ͘ϯϯ

ͲϮ͘ϲϱй

ϲ͘Ϭϭ

ϱ͘ϲϬ

ͲϬ͘ϰϭ

Ͳϲ͘ϴϮй

Ϯϱ

ϭϳ͘ϴϳ

ϭϳ͘ϴϳ

Ϭ͘ϬϬ

Ϭ͘ϬϬй

ϴ͘ϲϳ

ϴ͘ϭϭ

ͲϬ͘ϱϲ

Ͳϲ͘ϰϲй

ϱϬ

ϮϮ͘ϵϴ

ϮϮ͘ϴϰ

ͲϬ͘ϭϰ

ͲϬ͘ϲϭй

ϭϭ͘ϮϬ

ϭϬ͘ϱϬ

ͲϬ͘ϳϬ

Ͳϲ͘Ϯϱй

ϭϬϬ

Ϯϵ͘ϰϱ

Ϯϵ͘ϭϳ

ͲϬ͘Ϯϴ

ͲϬ͘ϵϱй

ϭϰ͘ϰϭ

ϭϯ͘ϱϰ

ͲϬ͘ϴϳ

Ͳϲ͘Ϭϰй

All flows indicated above are taken from the HydroCAD analysis attached in Appendix 3.
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The following tables depict existing and proposed runoff volumes at specific points of interest:
Table 3


ZĞƚƵƌŶ
WĞƌŝŽĚ
;ǇƌƐͿ

EŽƌƚŚĂƐŝŶ

tĞƐƚĂƐŝŶ

^ŽƵƚŚĂƐŝŶ

ZƵŶŽĨĨsŽůƵŵĞ;ĐĨͿ

ZƵŶŽĨĨsŽůƵŵĞ;ĐĨͿ

ZƵŶŽĨĨsŽůƵŵĞ;ĐĨͿ

ǆ

Wƌ

ŚĂŶŐĞ

й
ŚĂŶŐĞ

ǆ

Wƌ

ŚĂŶŐĞ

й
ŚĂŶŐĞ

ǆ

Wƌ

ŚĂŶŐĞ

й
ŚĂŶŐĞ

ϭ

Ϯ͕ϮϮϱ

ϱϲϰ

Ͳϭ͕ϲϲϭ

Ͳϳϰ͘ϲϱй

ϭ͕ϯϯϯ

ϭ͕ϯϯϯ

Ϭ͘ϬϬ

Ϭ͘ϬϬ

ϰϲϮ

ϰϲϮ

Ϭ͘ϬϬй

Ϭ͘ϬϬй

Ϯ

Ϯ͕ϵϲϳ

ϳϲϴ

ͲϮ͕ϭϵϵ

Ͳϳϰ͘ϭϮй

ϭ͕ϴϰϴ

ϭ͕ϴϰϴ

Ϭ͘ϬϬ

Ϭ͘ϬϬ

ϲϰϬ

ϲϰϬ

Ϭ͘ϬϬй

Ϭ͘ϬϬй

ϱ

ϰ͕ϰϬϮ

ϭ͕ϭϲϴ

Ͳϯ͕Ϯϯϰ

Ͳϳϯ͘ϰϳй

Ϯ͕ϴϳϭ

Ϯ͕ϴϳϭ

Ϭ͘ϬϬ

Ϭ͘ϬϬ

ϵϵϰ

ϵϵϰ

Ϭ͘ϬϬй

Ϭ͘ϬϬй

ϭϬ

ϱ͕ϳϱϭ

ϭ͕ϱϰϵ

Ͳϰ͕ϮϬϮ

Ͳϳϯ͘Ϭϳй

ϯ͕ϴϱϲ

ϯ͕ϴϱϲ

Ϭ͘ϬϬ

Ϭ͘ϬϬ

ϭ͕ϯϯϱ

ϭ͕ϯϯϱ

Ϭ͘ϬϬй

Ϭ͘ϬϬй

Ϯϱ

ϴ͕ϬϰϬ

Ϯ͕ϮϬϯ

Ͳϱ͕ϴϯϳ

ͲϳϮ͘ϲϬй

ϱ͕ϱϲϬ

ϱ͕ϱϲϬ

Ϭ͘ϬϬ

Ϭ͘ϬϬ

ϭ͕ϵϮϱ

ϭ͕ϵϮϱ

Ϭ͘ϬϬй

Ϭ͘ϬϬй

ϱϬ

ϭϬ͕ϮϮϯ

Ϯ͕ϴϯϮ

Ͳϳ͕ϯϵϭ

ͲϳϮ͘ϯϬй

ϳ͕ϮϭϬ

ϳ͕ϮϭϬ

Ϭ͘ϬϬ

Ϭ͘ϬϬ

Ϯ͕ϰϵϲ

Ϯ͕ϰϵϲ

Ϭ͘ϬϬй

Ϭ͘ϬϬй

ϭϬϬ

ϭϯ͕ϬϭϮ

ϯ͕ϲϰϬ

Ͳϵ͕ϯϳϮ

ͲϳϮ͘Ϭϯй

ϵ͕ϯϰϭ

ϵ͕ϯϰϭ

Ϭ͘ϬϬ

Ϭ͘ϬϬ

ϯ͕Ϯϯϰ

ϯ͕Ϯϯϰ

Ϭ͘ϬϬй

Ϭ͘ϬϬй

Table 4



EŽƌƚŚͲĂƐƚĂƐŝŶ

ĂƐƚĂƐŝŶ

ZƵŶŽĨĨsŽůƵŵĞ;ĐĨͿ

ZƵŶŽĨĨsŽůƵŵĞ;ĐĨͿ

ZĞƚƵƌŶ
WĞƌŝŽĚ;ǇƌƐͿ

ǆ

Wƌ

ŚĂŶŐĞ

йŚĂŶŐĞ

ǆ

Wƌ

ŚĂŶŐĞ

йŚĂŶŐĞ

ϭ

ϭϴ͕ϭϮϬ

ϭϲ͕ϳϬϬ

Ͳϭ͕ϰϮϬ

Ͳϳ͘ϴй

ϴ͕ϭϰϭ

ϳ͕ϵϯϯ

ͲϮϬϴ

ͲϮ͘ϱϱй

Ϯ

Ϯϰ͕ϴϬϮ

Ϯϰ͕ϬϬϱ

Ͳϳϵϳ

Ͳϯ͘Ϯϭй

ϭϭ͕ϮϮϳ

ϭϬ͕ϵϳϵ

ͲϮϰϴ

ͲϮ͘Ϯϭй

ϱ

ϯϳ͕ϵϳϱ

ϯϴ͕Ϯϲϯ

Ϯϴϴ

Ϭ͘ϳϲй

ϭϳ͕ϯϰϱ

ϭϳ͕Ϭϯϰ

Ͳϯϭϭ

Ͳϭ͘ϳϵй

ϭϬ

ϱϬ͕ϱϲϳ

ϱϭ͕ϳϵϯ

ϭ͕ϮϮϲ

Ϯ͘ϰϮй

Ϯϯ͕ϮϮϬ

ϮϮ͕ϴϲϬ

ͲϯϲϬ

Ͳϭ͘ϱϱй

Ϯϱ

ϳϮ͕ϮϬϴ

ϳϱ͕ϬϮϵ

Ϯ͕ϴϮϭ

ϯ͘ϵϭй

ϯϯ͕ϯϱϱ

ϯϮ͕ϵϯϬ

ͲϰϮϱ

Ͳϭ͘Ϯϳй

ϱϬ

ϵϯ͕ϬϲϮ

ϵϳ͕ϱϳϰ

ϰ͕ϱϭϮ

ϰ͘ϴϱй

ϰϯ͕ϭϱϬ

ϰϮ͕ϲϳϱ

Ͳϰϳϱ

Ͳϭ͘ϭϬй

ϭϬϬ

ϭϭϵ͕ϵϬϴ

ϭϮϲ͕ϱϮϭ

ϲ͕ϲϭϯ

ϱ͘ϱϮй

ϱϱ͕ϳϴϳ

ϱϱ͕Ϯϲϭ

ͲϱϮϲ

ͲϬ͘ϵϰй

Existing and Proposed volumes indicated above are taken from the HydroCAD analysis attached in
Appendix 3.
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Compliance with Stormwater Management Standards
Standard 1. Low Impact Development
Low impact development is achieved on the project through various fundamental concepts.
The proposed rain gardens, permeable pavers and vegetated filter strips are located as such that it allows
for the discharge of runoff to be evenly distributed across the site, rather than being concentrated and
piped directly into one large BMP, and thereby simulating existing conditions to the greatest extent
possible.
The subject property lies within the RA-2 zone which, for residential uses allows a maximum lot
coverage of 22%. Under proposed conditions, lot coverage will be 9.5%. Therefore, this project
promotes low impact development by maintaining lot coverage at a level well below that allowed for
this use and in this zone.
Standard 2. Protection of Natural Hydrology
A. Proposed site disturbance for this project is approximately 4.70 acres. Areas outside of the
development envelope will be appropriately cordoned off with construction and silt fencing to
protect existing vegetation to remain. Existing trees to remain located within the disturbance limit
will be protected with tree protection fencing and, as necessary, trunk armoring. Details and
information with respect to tree protection can be found on the project Sediment and Erosion
Control Plan as well as the Landscaping Plans. The limit of disturbance will be physically delineated
in the filed during construction through appropriate fencing.
B. Soil compaction and disturbance will be minimized by using the smallest equipment necessary to
complete the development. Upon completion, soil compaction will be mitigated by deep tilling.
C. Existing on site drainage patterns are retained as much as is practicable. The time of concentration
under pre-development conditions is similar to that under post-development conditions. This is
achieved by leaving large portions of existing drainage patterns intact.
D. The proposed grading has not altered general flow directions within the property.
E. Tilling will be recommended in the disturbed areas that will be heavily trafficked during construction
and in infiltration areas impacted by stockpiling.
F. At the completion of the project, no soil shall be left bare. All areas of exposed soil shall be
sufficiently seeded, planted, or mulched to sufficiently stabilize it.
G. Existing surface waters and systems that exist on site will be maintained to the greatest extent
practicable.
a. Large portions of unimproved land shall bypass the proposed stormwater features and
maintain the existing flow patterns.
H. Existing surface waters uphill of the proposed driveway will not be collected into the systems. It will
be collected and bypassed below to maintain flow patterns.
I. No roadway crossings over existing streams are proposed.
Standard 3. Stormwater Best Management Practices
A. Stormwater management practices have been designed to integrate with the sites specific
hydrologic and geologic conditions.
B. The proposed stormwater best management practices comply with peak flow, runoff volume
reduction, water quality and groundwater recharge requirements of the Greenwich LID Manual. A
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summary of existing and proposed condition peak flows is provided in Tables 1 & 2 above and in
Appendix 3. RRV is summarized in Tables 3 & 4 above and in Appendix 2.
C. N/A
D. This project does not propose any stormwater to be pumped.
E. This project does not propose any groundwater to be pumped.
Standard 4. Runoff Volume Reduction and Groundwater Recharge
A. The Runoff Reduction Volume is provided within vegetated filter strips, the driveway courtyard and
reflecting pool permeable pavement areas, and the rain garden. The outlet structures have been
designed to provide the requisite volume below the lowest outlets in all systems. Refer to Tables 3
& 4 for a summary of runoff volumes for each basin.
B. Groundwater Recharge Volume requirements for this project are met through the installation of
the vegetated filter strips, the driveway courtyard and reflecting pool permeable pavement areas,
and the rain garden.
C. This item does not apply to this site as there are no tidal wetlands in the vicinity.
Standard 5. Peak Flow Control
A. N/A
B. Conveyance Protection calculations will be provided for the Construction Submittal.
C. All peak flow rates will be reduced from existing conditions up to and including the 25-year storm.
Refer to Tables 1 and 2 and Appendix 3 for further information.
D. Emergency Outlet Sizing calculations will be necessary for the Construction Submittal.
Standard 6. Pollutant Reduction
A. Stormwater management systems meet the Greenwich LID Manual requirement to reduce 80% of
the annual TSS by treating stormwater runoff from affected areas. Refer to Appendix 4 for further
information on TSS removal. Refer to Appendix 2 for a summary of required Water Quality
Volumes and provided storage below lowest outlet. The remaining pollutant load for each BMP is
10%. This shows that the system is designed to reduce more than 80% of the TSS of the affected
areas.
B. This project meets the required pollutant reduction standard by providing the required runoff
reduction volume within the each of the systems mentions in Standard 4 above.
C. This project meets the required pollutant reduction for groundwater recharge volume by providing
the required storage within the each of the systems mentions in Standard 4 above.
Standard 7. High Load Areas
A. This site does not, and is not proposed to have any areas defined as “High Load Areas” defined in
the Greenwich LID Manual.
Standard 8. Critical Areas
A. No stormwater discharge is proposed within or near any critical areas as defined by the Greenwich
LID Manual.
B. Infiltration from “High Load Areas” are not proposed because there are no “High Load
Areas” on site.
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Standard 9. Redevelopment
A. This project is considered a redevelopment project as defined by the Greenwich LID Manual.
B. The project has met the standard to the maximum extent practicable with respect to stormwater.
C. N/A
D. Stormwater pollutant loads are decreased.
E. No infiltration is proposed in contaminated areas.
Standard 10. Construction Erosion and Sediment Control
A. A plan (Sheet SE-4) to control construction related impacts has been created specifically for this
site and project and is included in the drawing set.
B. Sediment and erosion controls such as hay bale catch basin protection, silt fence, tracking pad and
tree protection are proposed to be put in place at the beginning of the project. Controls related to
improvements not yet constructed are proposed to be put in place as soon as construction allows.
Standard 11. Construction Inspections
A. No surety is proposed.
B.- F. Refer to Greenwich Standard Notes on the proposed site drawings.
Standard 12. Operation and Maintenance
A. A long-term operation and maintenance plan, developed to ensure proper function of the
stormwater management system is provided with this submission.
B. The operation and maintenance plan takes into consideration applicable items outlined in Sections 5
and 7 of the Greenwich LID Manual.
C.-F. These items will be addressed by way of the “Stormwater Management Practices Maintenance
Declaration” (Appendix H of the Greenwich LID Manual) at the time a Certificate of Occupancy is
requested.
Standard 13. Stormwater Management Report
This document shall serve as the “Stormwater Management Report”.
Standard 14. Illicit Discharges
No “illicit discharges” were observed onsite.
Conclusion
It is our professional opinion that this project is in conformance with all applicable standards set
forth in the Town of Greenwich Drainage Manual Low Impact Development Drainage Manual. Pursuant to
the proper implementation of the design plans, there will be no adverse impacts to adjacent or downstream
properties or town facilities from the proposed development.
References:
1 Town of Greenwich Drainage Manual Low Impact Development and Storm water Management Last
Revised February 2014.
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Draft Exhibit A
Operations and Maintenance Plan
214 Clapboard Ridge Road
Revised May 15, 2020
Scope:
The purpose of the Operations and Maintenance Plan is to ensure that the existing and proposed
stormwater components installed at 214 Clapboard Ridge Road are maintained in operational
condition throughout the life of the project. The service procedures associated with this plan shall be
performed as required by the parties legally responsible for their maintenance.
Recommended Frequency of Service:
As further defined below, all stormwater components should be checked on a periodic basis and kept
in full working order. Ultimately, the required frequency of inspection and service will depend on
runoff quantities, pollutant loading, and clogging due to debris. At a minimum, we recommend that all
stormwater components be inspected and serviced twice per year, once before winter begins and
once during spring cleanup.
Qualified Inspector:
The inspections must be completed by an individual experienced in the construction and maintenance
of stormwater drainage systems. Once every five years the inspections must be completed by a
professional engineer.
Service Procedures:
1. Catch Basins & Drainage Inlets:
a. Catch basins and drainage inlets shall be completely cleaned of accumulated debris
and sediments at the completion of construction.
b. For the first year, catch basins and drainage inlets shall be inspected on a quarterly
basis.
c. Any accumulated debris within the catch basins/inlets shall be removed and any
repairs as required.
d. From the second year onward, visual inspections shall occur twice per year, once in
the spring and once in the fall, after fall cleanup of leaves has occurred.
e. Accumulated debris within the catch basins/inlets shall be removed and repairs made
as required.
f. Accumulated sediments shall be removed at which time they are within 12 inches of
the invert of the outlet pipe.
g. Any additional maintenance required per the manufacturer’s specifications shall also
be completed.
2. Storm Drainage Piping and Manholes/Junction Boxes:
a. All storm drainage piping shall be completely flushed of debris and accumulated
sediment at the completion of construction.
b. Manholes/Junction Boxes shall be inspected and repaired on an annual basis.
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c. Unless system performance indicates degradation of piping, comprehensive video
inspection of storm drainage piping shall occur once every ten years.
d. Any additional maintenance required per the manufacturer’s specifications shall also
be completed.
3. Stormwater Control Structures:
a. All control structures (orifice, weir, etc.) shall be completely cleaned of accumulated
debris and sediments at the completion of construction. Any repairs shall be
performed.
b. For the first year, control structures (orifice, weir, etc.) shall be inspected on a quarterly
basis.
c. Any accumulated debris shall be removed and any repairs made to the control
structures (orifice, weir, etc.) as required.
d. From the second year onward, visual inspections shall occur twice per year, once in
the spring and once in the fall, after fall cleanup of leaves has occurred.
e. Accumulated debris shall be removed and repairs made as required.
f. Any additional maintenance required per the manufacturer’s specifications shall also
be completed.
4. Drainage Outfalls/Splash Pads/Scour Holes/Level Spreaders:
a. All outfalls shall be completely cleaned of accumulated debris and sediments at the
completion of construction. Any repairs to outlet protection material (rip rap) shall be
performed.
b. For the first year, outfalls shall be inspected on a quarterly basis.
c. Any accumulated debris shall be removed and any repairs made to the outfalls as
required.
d. From the second year onward, visual inspections shall occur twice per year, once in
the spring and once in the fall, after fall cleanup of leaves has occurred.
e. Accumulated debris shall be removed and repairs made as required.
f. Any erosion shall be promptly repaired and the cause of the erosion shall be identified
and corrected.
g. Any additional maintenance required per the manufacturer’s specifications shall also
be completed.
5. Bioretention/Biofiltration Basins and Rain Gardens:
a. Bioretention/Biofiltration basins and rain gardens shall be cleaned of debris and
sediments upon the completion of construction. Any filter media (bioretention soil)
impacted by the construction activities shall be removed and replaced at this time.
b. The filter media (bioretention soil) shall be visually inspected on a monthly basis for the
first 6 months. Any erosion or displacement of the filter media (bioretention soil) shall
be promptly repaired and the cause of the problem shall be identified and corrected.
Monthly inspections shall continue until successful operation of the system is
confirmed.
c. Bioretention/Biofiltration areas and rain gardens with grass shall not be mowed more
than twice during the growing season, preferably only in late October. More frequent
mowing will eliminate native forbs and sedges from the meadow cover.
d. Bioretention/Biofiltration areas and rain gardens with mulch and plantings shall be
inspected during spring cleanup and one just prior to the winter season.
e. All dead plants and missing mulch shall be replaced and any necessary pruning of
vegetation shall be completed.
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f.

The surface of these structures shall be inspected on a quarterly basis after the first six
months of successful operation and after heavy runoff events (e.g. >3.0” in a 24-hour
period). One inspection shall occur immediately following the completion of winter
sanding and subsequent sweeping operations, and one shall occur just prior to the
winter season. Any accumulated debris and sediments shall be removed.
g. Check draining time of bioretention/biofiltration areas and rain gardens annually.
Check within 72 hours after a minimum one inch rain event. If there is no standing
water, infiltration is acceptable. If draining time is excessive, quantitatively determine
infiltration rate. Use a double ring infiltrometer or monitor drop in water level after a
significant storm. If infiltration rate <0.5 in. /hour, remedial action shall be taken.
h. A soil-core investigation may be used to identify the clogged portion of stormwater
facility and depth of clogging. Remedial measures may include removal of clogged soil
layer and replacement with suitable media, aeration, and mixing upper strata with lower
soil strata. After corrective measures have been implemented, infiltration rate and
draining time shall be retested.

6. Infiltration Systems:
a. All infiltrators shall be completely cleaned of accumulated debris and sediments upon
the completion of construction.
b. For the first year, the infiltrators shall be inspected on a quarterly basis.
c. Any accumulated debris within the infiltrators shall be removed and any repairs made
to the units as required.
d. From the second year onward, visual inspection shall occur twice per year, once in the
spring and once in the fall, after fall cleanup of leaves has occurred.
e. Accumulated debris within the units shall be removed and repairs made as required.
f. Any additional maintenance required per the manufacturer’s specifications shall also
be completed.
7. Porous Pavement (Pervious Concrete, Porous Asphalt, Permeable Interlocking Concrete
Pavers, Flexi pave, Etc.):
a. Changing the porous pavement surface to an impervious surface requires the review
and approval of the Town of Greenwich DPW Engineering Division.
b. Clean and vacuum (Regenerative Air Vacuum for Permeable Interlocking Concrete
Pavers) the porous pavement upon the completion of construction.
c. Check for standing water on the surface of the pavement after a precipitation event. If
standing water remains within 30 minutes after rainfall had ended, cleaning of porous
pavement is recommended.
d. Vacuum sweeper shall be used regularly to remove sediment and organic debris on
the pavement surface. The sweeper may be fitted with water jets.
e. Pavement vacuuming should occur during spring cleanup following the last snow event
to remove accumulated debris, at a minimum.
f. Pavement vacuuming should occur during fall cleanup to remove dead leaves, at a
minimum.
g. Power washing can be an effective tool for cleaning clogged areas. See manufacturer’s
specifications.
h. Check for debris accumulating on pavement, especially debris buildup in winter. For
loose debris, a power/leaf blower or gutter broom can be used to remove leaves and
trash.
i. In the event that the porous surface becomes clogged an engineer must be retained to
determine how to restore the porous surface to its original condition.
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j.

Any additional maintenance required per the manufacturer’s specifications shall also
be completed.

8. Vegetated Swales (Filter Strips and Bio Swales):
a. Vegetated Filter Strips and vegetated bio swales shall be cleaned of debris and
sediments upon the completion of construction. Any filter media (bioretention soil)
impacted by the construction activities shall be removed and replaced at this time.
b. Remove accumulated debris and inspect for damage. Any damage should be repaired
as required.
c. Check side slopes and longitudinal slopes to verify consistent swale shape. Repair any
area that have been misshapen.
d. Check draining time of vegetated swales annually. Check within 72 hours after a
minimum one inch rain event. If there is no standing water, infiltration is acceptable. If
draining time is excessive, quantitatively determine infiltration rate. Use a double ring
infiltrometer or monitor drop in water level after a significant storm. If infiltration rate
<0.5 in. /hour, remedial action shall be taken.
e. Underdrain piping within the vegetated bioswales shall be completely flushed of debris
and accumulated sediment at the completion of construction.
9. Roof Gutters:
a. Remove accumulated debris and inspect for damage. Any damage should be repaired
as required.
10. Lawn Care: Lawn areas are to be planted with sod or seed. Grass mixture to be
Bluegrass/Fescue/Ryegrass blend to create lawn areas which are more drought tolerant,
slower growing, and less chemical dependent.
a. Mow all lawn areas with a sharp blade to a height of 3 inches. Not more than 1/3 of
grass leaf shall be removed per cutting. Use a mulching mower and leave clippings to
return nutrients to soil.
b. To promote deep root growth and out-compete weeds avoid over watering lawn.
Landscape contractor shall determine sufficient rates to maintain adequate moisture in
the upper 4 inches of soil. Avoid watering during the hottest parts of the day.
c. Organic fertilizer to be applied in spring and fall to add nutrients and help reduce
weeds. Fertilizer application rates shall be determined by soil tests.
d. Every spring, lawn areas are to be aerated using aerator that punches holes in the
lawn to bring air and water to the roots and lessens soil compaction.
e. Every fall, lawn areas are to be de-thatched to loosen old clippings, thatch, sticks, and
above ground roots.
Disposal of Debris and Sediment:
All debris and sediment removed from the stormwater structures and bioretention/biofiltration basins
shall be disposed of legally. There shall be no dumping of silt or debris into or in proximity to any
inland or tidal wetlands.
Maintenance Records:
The Owners(s) must maintain all records (logs, invoices, reports, data, etc.) and have them readily
available for inspection at all times.
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Operations and Maintenance Log (Page 1 of 4)
(214 Clapboard Ridge Road)
(Revised May 15, 2020)
_________________________________________________________________________________
Type of Inspection:

Spring

Fall

Other

Inspector’s Name:______________________________

Date of Inspection:___________________

Affiliation:_____________________________________ Phone #:___________________________

Catch Basins & Drainage Inlets:
x
x
x

Has accumulated debris been removed from grates?
Do any basins require additional repair? (identify below):
Have sumps been cleaned of sediment?

Yes
Yes
Yes

No
No
No

N/A
N/A
N/A

Yes
Yes
Yes
Yes

No
No
No
No

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

Yes
Yes
Yes

No
No
No

N/A
N/A
N/A

Notes:

Storm Drainage Piping and Manholes/Junction Boxes:
x
x
x
x

Has accumulated debris been removed?
Do any manholes require additional repair? (identify below):
Is there any evidence of stormwater piping failure?
Has a comprehensive video inspection been completed?

Notes:

Stormwater Control Structures:
x
x
x

Has accumulated debris been removed?
Are any repairs required? (identify below):
Have orifices and weirs been cleaned of debris?

Notes:
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Operations and Maintenance Log (Page 2 of 4)
(214 Clapboard Ridge Road)
(Revised May 15, 2020)
Drainage Outfalls/Splash Pads/Scour Holes/Level Spreaders:
x
x
x

Have all drainage outlets been cleared of debris?
Have all outlet protections been inspected/repaired?
Have all erosion issues been repaired?

Yes
Yes
Yes

No
No
No

N/A
N/A
N/A

Yes
Yes
Yes
Yes

No
No
No
No

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

Yes
Yes
Yes

No
No
No

N/A
N/A
N/A

Notes:

Bioretention/Biofiltration Basins/Rain Gardens:
x
x
x
x

Have basins been cleared of debris/sediments?
Have draining times of basins been verified?
Has vegetation been mowed (twice/year max.)?
Has plantings and mulch been replaced (twice/year)?

Notes:

Drywells and Infiltration Systems:
x
x
x

Have units been cleared of debris/sediments?
Do units require additional repair? (identify below):
Has draining times of system been verified?

Notes:
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Operations and Maintenance Log (Page 3 of 4)
(214 Clapboard Ridge Road)
(Revised May 15, 2020)
Porous Pavement:
x
x

Has pavement been vacuumed?
Has draining times been verified?

Yes
Yes

No
No

N/A
N/A

Yes
Yes
Yes
Yes

No
No
No
No

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

Yes
Yes

No
No

N/A
N/A

Notes:

Vegetated Swales:
x
x
x
x

Has accumulated debris been removed from swales?
Has draining times been verified?
Has swale shape been inspected/repaired?
Has a comprehensive video inspection been completed?

Notes:

Roof Gutters:
x
x

Has accumulated debris been removed from gutters?
Do any gutters require additional repair? (identify below):

Notes:
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Operations and Maintenance Log (Page 4 of 4)
(214 Clapboard Ridge Road)
(Revised May 15, 2020)
Please make additional notes/observations and particular concerns below. Also record any additional
maintenance that has been performed:

__________________________________________________________ _____________________
Signature of Inspector:
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