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139 AMESBURY LINE ROAD, HAVERHILL, MA
Preface:
The goal of this manual is to improve water quality by initiating performance standards for the
operation and maintenance of stormwater management structures, facilities, and recognized
practices. The stormwater performance standards are set up to meet the stormwater
management regulations under 974 CMR 4.08 and the Department of Environmental Protection,
including the Wetland Protection Act, surface water discharge permits under the Clean Waters
Act, and the 401 certification of federal permits based on the water quality standards.
The local Conservation Commission and the Department of Environmental Protection are
responsible for ensuring the protection of wetlands through the issuance of permits for activities
in flood plains and in or near wetlands, as per the Wetlands Protection Act, MGL c.131 s. 40.
Proposed work within a resource area or a one hundred (100’) foot buffer zone requires an order
of conditions. Local wetland bylaws require a 35’ no-disturbance zone be preserved around
wetlands.
This manual is set up to explain how to operate and maintain Best Management Practices that
control erosion and minimize delivery of sediment and other pollutants to surrounding water and
wetland resource areas.
Chapter 1

is an introduction to the site and describes the Best Management
Practices used on this site.

Chapter 2

outlines the inspection and maintenance schedules for the site.

Chapter 3

is an 11x17 drawing showing the location of the Best Management
Practices used on-site.

Chapter 4

outlines the operation and function of the Best Management Practices.

Chapter 5

describes how and when the Best Management Practices should be
inspected and how frequently they must be maintained and cleaned.

Chapter 6

describes the interface with parallel maintenance practices for the solar
facility itself.
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1. Introduction:
The subject site area measures 18.40± acres and is within the 26.81± acre subject property
shown on the City of Haverhill Assessors Map 430, Parcel 11. The subject site area is being
leased for a Large-Scale Ground-Mounted Solar Energy System, and this 18.40± acre portion
of Map 430, Parcel 11 is referred to as the “Solar Lease Area,” and is the only area to which this
O&M Plan applies.
The leased area at 139 Amesbury Line Road contains a Large-Scale Ground-Mounted Solar
Energy System anticipated to produce 2± MW electrical power utilizing solar photovoltaic (PV)
modules/panels. The project consists of solar panel modules secured to galvanized steel racking
fastened to driven steel posts for support and anchorage. The facility is ringed by chain link
fencing with locked access gates. A single 22’ wide gravel access driveway from Amesbury Line
Road passes through the main gate of the facility and proceeds inside the fence line to two
vehicular turnarounds that do not loop. Pad-mounted electrical equipment and various other
rack-mounted equipment such as wiring, conduits, inverters, transformers, etc, are also located
within the fence line.
It is a potentially hazardous electrical area inside the fenceline that must be entered and
maintained carefully with knowledge of all systems that are in operation.
Other environmental amenities such as an apiary and special seeding areas may also exist and
like the electrical equipment, may have other maintenance requirements and restrictions listed
elsewhere, not addressed in this Long Term Pollution Prevention Plan and Stormwater System
Operations and Maintenance Plan – seek out proper guidance elsewhere for maintaining
electrical systems or other non-stormwater-related systems.
Most of the stormwater facilities requiring maintenance are inside the fence line, but some
maintenance items are outside the fenced perimeter, as noted on the BMP Locus Map.
This manual is designed to help responsible parties become aware of urban non-point pollution
problems and to provide detailed information about operating and maintaining stormwater
management practices. The success of the Best Management Practices is dependent on their
continued operations and maintenance.
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2. Maintenance Requirements:
BMP’s Owners:
 The OWNERS of the BMP’s shall be the person, persons, trust, corporation, etc., or their
successors who hold the long term lease on the land on which the BMP is located. It is
anticipated that all BMP’s will be owned and maintained by Solar Smart, LLC, or its
designees, under a land lease from the land owner, Mr. Theodore Xenakis.
Operation and Maintenance Responsibilities:
 The party or parties responsible for the funding, operation and maintenance of the BMP’s
shall be the OWNER or their designees.
 BMP’s each have specific maintenance requirements to ensure long-term effectiveness.
These stormwater management systems will be operated, inspected and maintained on
a regular basis by normal maintenance personnel. Any repair or replacement of the onsite BMP’s, or any questions relating to required maintenance of stormwater BMP’s
should be observed/answered by a qualified professional with expertise in inspecting
drainage system components. All of the stormwater BMP’s shall be kept in good
working order at all times.
 A maintenance agreement providing for the funding, operation and maintenance of all the
stormwater management BMP’s shall be provided.
 Snow storage areas have been indicated on the BMP Locus Plan, however, the site will
only receive limited traffic from solar maintenance, and it is not anticipated that disposal
of snow from the site will be required.
 Gravel access driveway shall receive regrading or repairing as needed in order to
maintain grading and properly convey runoff without causing channeling or erosion of
slopes and drainage swales. Access driveway shall be inspected every spring and fall of
every year. Note evidence of rutting or uneven areas and make grading adjustments or
repairs as needed, to include stabilizing with gravel, stone
Source of Funding for Operation and Maintenance:
 The party or parties responsible for the funding, operation and maintenance of the BMP’s
shall be the OWNER or their designees.
 Approximate estimated annual maintenance costs for the site BMP’s are:
Culvert Headwalls
$50
Catch Basins
$50 each
Grass Swales
$300
Stone Overflows
$300
Conveyance Channels
$300
Check Dams
$250
Sediment Forebay
$50
Water Quality Swales
$150 each
Level Spreaders
$50 each
Stone Diaphragms
$50
Stone-Armored Channel
$50
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Schedule for Inspection and Maintenance:
 Routine site inspections will be performed monthly for the first year and no less than
annually thereafter.
 BMP’s each have specific maintenance requirements to ensure long-term effectiveness.
These stormwater management systems will be operated, inspected and maintained on
a regular basis in accordance with this manual. All of the stormwater BMP’s shall be kept
in good working order at all times.
 As a minimum, the OWNER shall follow the general guidelines outlined herein for the
BMP’s provided on this site.
 Snow removal from the access driveway is required for emergency and maintenance
access. When snow events occur, the driveway shall be cleared so as to be passable for
large vehicles.
 An Operation and Maintenance log must be maintained in perpetuity, outlining
inspections, repairs, replacement and/or disposal of each Best Management Practice
(BMP). In the case of disposal of debris materials removed from BMP’s that are to be
disposed off-site, the log shall indicate the type of material being disposed of, and the
disposal location. This rolling log shall be made available to the Mass DEP and/or the
Haverhill Conservation Commission upon request.

Prohibition on Herbicides, Pesticides and Fertilizers:
This project is within a Water Supply Protection District (WSPD) subject to 310 CMR 22,
contributing to the drinking water supply for the City of Haverhill, and the use of
herbicides, pesticides and fertilizers on the subject property are strictly prohibited.

Operations & Maintenance Manual

Page 4 of 10

139 Amesbury Line Rd Solar Project, Haverhill, MA

3. Location of Best Management Practices (see plans sheets or the
abbreviated BMP Locus Map in this document)
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4. Operation of Best Management Practices:
The collective functions of all the Stormwater BMP measures include:






Promoting groundwater recharge by providing pockets of storage volume that allow some
water to infiltrate into soil;
Providing distributed detention across the property;
Controlling flow velocities with numerous energy breaks;
Preventing erosion by limiting flow lengths of any localized rivulets;
Lengthening total flow length and time of concentration, resulting in greater groundwater
recharge and reduced peak discharges.

Stormwater BMP’s on this site, and their specific functions consist of:
1.
2.
3.
4.

Culvert Headwall – Protect pipe ends from wear and maintenance damage.
Catch Basin – Collect concentrated surface flow and convey to piped outlet.
Grass Swales – Convey flow and temporarily store runoff to promote recharge.
Stone Overflows & Spillways – Provide a stable outlet for flows that exceed a storage
volume.
5. Conveyance Channels- Provide a stable, concentrated flow path for drainage,
particularly when combined with check dams, turf stabilization or other fabric and stone
armoring combinations.
6. Check Dams- Provide energy dissipation of flowing water and slowly releases flow
through the uncompacted stone.
7. Sediment Forebay – Provides coarse removal of total suspended solids, and in
conjunction with other BMP’s improves water quality.
8. Water Quality Swales (with Outlet Control Structures) – Provide larger defined
storage volumes that are slowly released via control structures and outlet pipes to
reduce peak flow discharges.
9. Level Spreaders – Provide a maintainable structural outlet from piped discharges or
overflows, in order to produce non-erosive sheet flow discharges.
10. Stone Diaphragm – Provide a relatively small storage volume, flush to grade that can
provide a measure of groundwater recharge and conveyance, and also serve as a level
spreader outlet device.
11. Stone-Armored Channel- Functions as an erosion and sedimentation control measure
for concentrated flow.
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5. Inspection and Maintenance of Best Management Practices:
Upon the completion of construction, inspections must be conducted
monthly for the first year to ensure adequate stabilization and function with
appropriate adjustments and repairs made in a timely fashion to avoid
excessive degradation. Regular maintenance thereafter is as listed below.
For all maintenance practices that involve the removal of debris from the subject
Solar Lease Area, collected sediment and debris will be properly disposed of per
local, state and federal requirements. Any sediment and debris removed from a
catch basin deemed to be contaminated must be evaluated in accordance with the
Hazardous Waste Regulations, 310 CMR 30.000, and handled as hazardous waste.
Culverts and Culvert Headwalls– are pipe connections to convey water from one
open flow condition to another. The inspection and maintenance procedures for
this measure include:





Inspect twice a year, Spring and Fall, after 1st year.
Remove collected debris and sediments from inlet and outlets.
Repair rutting or erosion at the inlet or outlet.
Observe any deformations in the pipe and headwalls and if the pipe is
crushed or structurally damaged, repair or replace as appropriate.

Catch Basins– are drainage structures topped with a grate that has the function
of collecting stormwater and transporting it via underground piping to other areas
on site.There are two catch basins along the entry driveway, both outside the fence
line. The inspection and maintenance procedures for this measure include:




Inspect twice a year, Spring and Fall, after 1st year.
Remove collected debris and sediments from sump.
Observe any deformations or damage in structure. Repair or replace as
needed.

Grass Swales- are nearly level, flat sloped (<0.5%) ditches set parallel to grade
contours, or perpendicular to the gradient of the hillside slopes, intended to capture
sheet flow from limited upland areas, and temporarily hold the water for recharging
to groundwater. Each Grass Swale slopes towards a single Stone Overflow that
discharges a controlled flow to a Conveyance Channel.
The inspection and maintenance procedures for this measure include:






Inspect annually, after 1st year.
Remove sediment from grass channel annually.
Mow once a month during growing seasons, or as warranted by site
conditions.
Revegetate as needed for permanent cover.
Inspect Stone Overflow – See Stone Overflows & Check Dams.
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Stone Overflows & Check Dams– are barriers to slow concentrated flow in
swales, ditches and channels consisting of a core of stone (in Check Dams) or soil
(in Stone Overflow), overlaid with geotextile fabric and a covering later of larger
stone. The inspection and maintenance procedures for this measure include:







Inspect annually, after 1st year.
Remove accumulated sediments and debris at the upstream base.
Remove collected debris from the topping stone.
Repair rutting or erosion at the stone edges where the Overflow or Check
Dam is keyed into the adjacent earthen areas.
Restore or replace shifted rock or stone for proper erosive armoring or
overflow.
Water Quality Swale #4 has a wider (10’ width) stone overflow that activates
at the 100-year storm event and should be maintained in a similar fashion
as the remainder of the stone overflows and check dams.

Conveyance Channels- are sloped ditches intended to convey a range of flows
and control erosive velocities and sediment transport with multiple check dams.
The inspection and maintenance procedures for this measure include:






Inspect annually, after 1st year.
Remove debris and accumulated sediments annually.
Mow annually or as needed during growing seasons to prevent shading.
Revegetate as needed for permanent cover.
Inspect Check Dams - See Stone Overflows & Check Dams.

Sediment Forebay – is a small stormwater runoff impoundment to capture coarse
debris and suspended solids for pre-treatment in a water quality treatment train,
with a check dam outlet. The inspection and maintenance procedures for this
measure include:





Inspect twice a year, after 1st year.
Remove debris and accumulated sediments.
Repair rutting or erosion, particularly at the Check Dam outlet.
Cut out and remove woody growth and stems.

Water Quality Swales (with Outlet Control Structures) - are stormwater runoff
impoundments with outlet control structures that slow the release of the
impoundment volume. The inspection and maintenance procedures for this
measure include:



Inspect twice a year, Spring and Fall, after 1st year.
Remove debris and accumulated sediments from inside the swales and
from surrounding stone-armored areas.
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Repair rutting or erosion, particularly at the outlet control structure.
Cut out and remove woody growth and stems, inside the impoundment,
from the top of the embankment, and on the embankment itself.
Mow once a month during growing seasons, or as warranted by site
conditions.

Level Spreaders– consist of large, perforated pipes set parallel to the receiving
grade, partially buried and stone covered to dissipate energy and convert
concentrated flow to non-erosive sheet flow. The inspection and maintenance
procedures for this measure include:







Inspect annually, after 1st year.
Remove accumulated debris sufficiently to expose the stone armoring.
Locate, uncover and inspect maintenance ports for accumulation of
sediment or debris, and remove accumulated debris and/or flush as
needed.
Repair rutting or erosion at the stone edges.
Restore or replace shifted rock or stone for proper erosive armoring.
Revegetate as needed.

Stone Diaphragms and Swales– are excavated trenches lined with geotextile
fabric and filled with stone, set flush to surrounding grades. The Stone
Diaphragms on this project have perforated pipes embedded in the stone to
promote capture, flow and recharge or overflow of captured surface waters. The
inspection and maintenance procedures for this measure include:






Inspect annually, after 1st year.
Remove accumulated debris sufficiently to expose the surficial stone.
For the WQS#4 stone diaphragm outlet, locate, uncover and inspect
cleanouts for accumulation of sediment or debris, and remove accumulated
debris and/or flush as needed.
Repair rutting or erosion at the stone edges.
Restore or replace transported rock or stone on top of the diaphragm limits.

Stone Armored Channel– is a basic erosion control measure consisting of stone
on geotextile fabric to promote non-erosive flow in a ditch. There is only a short
section of this treatment along the entry driveway. The inspection and maintenance
procedures for this measure include:





Inspect annually, after 1st year.
Remove accumulated debris sufficiently to expose the surficial stone.
Repair rutting or erosion at the stone edges.
Restore or replace transported rock or stone on top of the diaphragm limits.
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6. Solar Facility Maintenance Notes:
Solar Facility Maintenance is detailed in other documents by Solar Smart, LLC, which
includes a schedule for solar equipment inspection and maintenance, fence maintenance,
driveway maintenance, and may include maintenance of other environmental features such as
observation platforms, apiary and specialty seeding areas. Caution and care must be exercised
in all use of hand tools and mechanical maintenance equipment so as not to damage any portion
of the solar facility equipment or amenities. If any damage occurs to any portion of the land or
solar facility equipment, or if suspected damage of any kind is identified or suspected upon
observance, the Owner must be notified immediately.
Snow Clearing from the access driveway shall not use adjacent properties for snow storage.
This is to be interpreted as not plowing snow beyond the stone walls lining the driveway,
especially in the first 300 linear feet from Amesbury Line Road. Snowfall in this first 300-feet will
need to be moved farther back into the site where space is available off to the side of the
driveway, still within the Solar Lease Area, to areas depicted as snow storage on the BMP Locus
Plan, typically at or beyond WQS#4.
Prohibition on Herbicide, Pesticide and Fertilizer:
To ensure front to back notification to all parties responsible for maintenance under this
Operations and Maintenance Plan, this notice is also listed in Section 2 at the beginning of this
Plan:
This project is within a Water Supply Protection District (WSPD) subject to 310 CMR 22,
contributing to the drinking water supply for the City of Haverhill, and the use of herbicides,
pesticides and fertilizers on the subject property are strictly prohibited.
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Long Term Pollution Prevention &
Stormwater System Operation & Maintenance Plan Inspection Form
Haverhill Solar Smart Solar Project, 139 Amesbury Line Rd, Haverhill, MA

Best Management Practices (BMP) Inspection Log
Project Name

General Information
Haverhill Solar Smart Solar Project

Location

139 Amesbury Line Rd, Haverhill, MA

Date of Inspection

Start/End Time

Inspector’s Name(s)
Inspector’s Title(s)
Inspector’s Contact Information
Inspector’s Qualifications
Type of Inspection:
 Regular
 Emergency
Weather Information
Weather at time of this inspection?
 Clear Cloudy  Rain  Sleet
 Fog  Snowing  High Winds
 Other:
Temperature:
Are there any discharges at the time of inspection? Yes No
If yes, describe:

1
2
3
4
5
6
7
8
9
10

Site-specific BMPs
• The structural BMPs are identified on the BEST MANAGEMENT PRACTICES LOCUS included within the
LONG TERM POLLUTION PREVENTION & STORMWATER SYSTEM OPERATION & MAINTENANCE
PLAN. Carry a copy of the Locus map with you during your inspections. This list will ensure that you are
inspecting all required BMPs at your site.
• Describe corrective actions initiated, date completed, and note the person that completed the work in the
Corrective Action Log.
BMP
BMP
BMP
Corrective Action Needed and Notes
Installed?
Maintenance
Required?
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No

Long Term Pollution Prevention &
Stormwater System Operation & Maintenance Plan Inspection Form
Haverhill Solar Smart Solar Project, 139 Amesbury Line Rd, Haverhill, MA
Overall Site Issues
Below are some general site issues that should be assessed during inspections. Customize this list as needed for
conditions at your site.
BMP/activity

Implemented?

1

Are discharge points and
receiving waters free of
any sediment deposits?

Yes No

Maintenance
Required?
Yes No

2

Are storm drain inlets
properly working?

Yes No

Yes No

3

Is trash/litter from site
areas collected and
placed in covered
dumpsters?

Yes No

Yes No

4

Are vehicle and
equipment fueling,
cleaning, and
maintenance areas free
of spills, leaks, or any
other deleterious
material?
Are materials that are
potential stormwater
contaminants stored
inside or under cover?

Yes No

Yes No

Yes No

Yes No

5

Are non-stormwater
discharges (e.g., wash
water, dewatering)
properly controlled?

Yes No

Yes No

6

(Other)

Yes No

Yes No

5

Corrective Action Needed and Notes

Non-Compliance
Describe any incidents of non-compliance not described above:

Long Term Pollution Prevention &
Stormwater System Operation & Maintenance Plan Inspection Form
Haverhill Solar Smart Solar Project, 139 Amesbury Line Rd, Haverhill, MA
CERTIFICATION STATEMENT
“I certify under penalty of law that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gathered and evaluated
the information submitted. Based on my inquiry of the person or persons who manage the system, or those persons
directly responsible for gathering the information, the information submitted is, to the best of my knowledge and
belief, true, accurate, and complete. I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations.”
Print name and title: ___________________________________________________________________________

Signature:_________________________________________________________ Date:_____________________

