+ Winchester Checklist of Items for Notice of Intent Filings
Notices of Intent and other forms may be accessed electronically by
following the link to the Department of Environmental Protection Website.
If you are uncertain as to which form or attachments to file, contact the
Conservation Administrator.
Also: Please contact the Administrator before you file, so that your form
and attachments may be reviewed, and a date and time for the public or
meeting can set for your Notification to Abutters Form.
The Department of Environmental Protection form also serves as the
application form under the Winchester Wetlands Bylaw.
The Conservation Administrator is Elaine Vreeland, and may be contacted
by calling (781) 721-7152 or emailing: Evreeland@winchester.us.
Version: 6/1/2020
(See new Sections regarding requirements within the 25’Buffer Zone and
tree replacement within all jurisdictional areas.)
This is a list of items required for all plans and forms. Check off each
item
and return it with your Notice of Intent!!!!!!!!!
Be sure to check the Winchester Wetlands Bylaw.
Also included:
1.) General Timetable for filing, hearings, and appeals
2.) Notification to Abutters Under the Winchester Wetlands Bylaw
and the Massachusetts Wetlands Protection Act
3.) Affidavit of Service Form
4.) Policies on the 25’ Buffer to Wetlands and Waterways
*See also #7 for full requirements on tree replacements

5.) Rules for Hiring Consultants Under M.G.L. Ch. 44, Sec. 53G
Effective as of August 9, 2005,
6 Tree Replacement Policy for all areas within Commission
jurisdiction
7.) Wetlands Protection Fees
8.) The Winchester Wetlands Bylaw
9.) The NFIP Floodplain Management Requirements, including
information on substantial improvements
10.) Engineering Department Policy on Project Reviews
* The Engineering Department will not review documentation until fully complete.
They also require printed copies of all documentation and will not formally review
electronic submissions.

11.) Riverfront Area Calculation Sheet
12.) Link to FEMA Elevation Certificate and Instructions – See:
https://www.fema.gov/media-library/assets/documents/160).

13.) Standard Order of Special Conditions
14.) The Conservation Commission meets the second and fourth
Tuesdays of each month. All filings are due at the Commission
office no later than 12 days prior to the scheduled hearing date.
Please make an appointment to file.
*****************************************

NOTE: Before you start, be sure that you are using the

latest version of the appropriate form. Take it from the
DEP web site – www.mass.gov/dep
Resource Areas
Provide resource area delineation for all areas protected by the state Wetlands
Protection Act and Winchester’s Wetland Bylaw. This includes:
[ ] bordering vegetated wetlands (streams w/i wetlands must be shown)
[ ] streams*
[ ] rivers*
[ ] water bodies
[ ] land subject to flooding – Use the 2010 FEMA floodplain map, available at
the Building Department or Conservation office. Double check against
the FEMA profile. ***Do not forget to check whether the project is
within the FEMA Floodway. If the project is within the floodway, return
to the Conservation office for further information.
[ ] riverfront areas
[ ] buffer zones
[ ] banks.
[ ] * Indicate whether streams are intermittent or perennial. BE SURE TO USE
THE STANDARDS NOTED IN 310 CMR 10.58(2).
[ ] If the stream is intermittent, provide a plan showing the watershed.
[ ]
[ ]
[ ]

Provide DEP Field Data forms. Show information on:
vegetation
soil samples. (All locations of soil samples must be shown on the plans. All
samples must be taken with a shovel, not a soil auger. ALL DELINEATIONS
REQUIRE SOIL SAMPLES.

[ ] Include a letter from the wetlands consultant describing the resource area
information in narrative form.
[ ] In letter above, indicate conditions, i.e. whether the ground was frozen,
weather conditions, or any other pertinent information.
[ ] Indicate work has been performed by a professional wetlands consultant or
other competent person, unless such delineation has been approved by the
Conservation Commission or Department of Environmental Protection (DEP)
within three years. Delineations shall not be made when the area is snow
covered.

[ ] Wetlands flagging and resource area delineations are to be located on plans
by a registered professional engineer, registered land surveyor or other
competent person.

*( ) NOTE: As of June 1, 2020, all submissions must be sent electronically, (as
well as two paper copies):
• Each page of each submission should be printed to .pdf directly from the
program in which it was created. For example, CAD drawings should be
printed from within CAD directly to .pdf, and the resulting file should
combined into to the overall NOI .pdf submission,
• Any Notice of Intent over 50 pages should have a Table of Contents.
• Each file should completely contain whatever would typically be bound
together in a written submission, for example, the Notice of Intent and all
of its supporting documents should be in one file, the stormwater report
would in a separate file, and the plans in another file.
• If a page is truly impossible to print directly to pdf from its originating
program, for example, hand-written field notes, that page should be
scanned directly to .pdf from the original (not from a copy of the
original) , and the resulting .pdf combined into the overall .pdf
submission,
• Color should be retained, including in all scans and CAD sheets
*Simple projects from home owners may be exempt from these
requirements. Contact the Conservation office (781) 721-7152.

Submitted Plans
*** If possible, provide all plans and documentation by
posting them to an FTP site, and noting the FTP address and
login information. Have it available when the Notice of Intent
is submitted.
On 10 sets plans, show:
[ ] limit of work line,
[ ] 100 foot buffer zone line, resource areas,
[ ] 200 foot and 100 foot riverfront line, and
[ ] elevation of the 100 year storm event – use FEMA (NAVD 1988)
[ ] be sure to prepare 2 set of plans, one showing existing conditions, and one with
proposed conditions
[ ] existing trees, their linear feet if they are greater than 6” in diameter at breast
height, and whether they are to be removed, plus proposed landscaping. (The
linear feet of both should be equal. Prepare a table showing linear feet removed
and added, PLUS the plant list and size when installed.)
[ ] Use native New England species that promote wildlife food and cover.
[ ] Show topography to the extent necessary to adequately describe grading around the
work.
[ ] Indicate areas and depth of fill and excavations.
[ ] Show where excavated material is to be stored. (Not in the Buffer Zone!)
[ ] Provide the architect’s or engineer’s plan for any new structures in the resource
area or buffer zone.
[ ] Show basement floor elevations on plans.
[ ] Use a scale that begins with 1” = ________. DO NOT use any scale that begins
with 1/16” = ______, or 3/32” = ______.
[ ] All plans must be signed and dated.

Working in the Floodplain/Floodway
Winchester participates in the National Flood Insurance Program, and complies with the
NFIP standards. If your proposed work lies within the floodplain or floodway, please see
44 CFR 59 and 44 CFR 60 for your requirements. As of June 2016, you must now file a
FEMA Elevation Certificate for buildings within the Floodplain or Floodway. Attach the
form used in this link: https://www.fema.gov/media-library/assets/documents/160).

Under the state Wetlands Protection Act, all construction within the floodplain must
have an unrestricted hydraulic connection with regard to floodwaters. This means
that any foundation openings cannot be constructed with vents.

Stormwater Management
The Conservation Commission has adopted the Town’s Stormwater Guidelines,
below. All filings must submit information in compliance with the requirements
shown below, which will be reviewed by the Winchester Engineering Department.

STORMWATER MANAGEMENT REPORT GUIDELINES
1.1

The stormwater management report shall be prepared and stamped by a Massachusetts
licensed professional engineer and shall contain the following information:

1.1.1

Narrative describing existing and proposed soil conditions (including Hydrologic
Soils Group [HSG] classification published by the National Resources
Conservation Service [NRCS]), land use, surface cover, estimated high
groundwater elevations, drainage patterns, and proposed stormwater management
practices.

1.1.2

Description of any soil testing conducted in the study area, tests for saturated
hydraulic conductivity, test pits or soil borings. Soils information shall be based
on field investigations by a Massachusetts certified Soil Evaluator, or a
Massachusetts Licensed Professional Engineer. Testing shall be performed in
accordance with Volume 3 of the Massachusetts Stormwater Handbook (dated
February 2008, as amended) and Section 2.10 of these Guidelines. Raw test data
shall be provided in an appendix to the report.

1.1.3

Narrative describing the methodology used to conduct the hydrologic and
hydraulic analyses of the site, to estimate the existing and proposed stormwater
runoff rates and volumes, and to design the proposed stormwater management
system(s).

1.1.4

Table comparing existing and proposed impervious area peak runoff rates and
runoff volumes. Common design point(s) shall be used for comparison between
existing and proposed conditions. If the analysis shows increases in the off-site
peak rate or volume of runoff, additional analysis of downstream drainage
systems and/or water bodies may be required. The Commission may require offsite improvements to mitigate for the project’s impact.

1.1.5

Long-term operations and maintenance plan for the drainage system, including
any drainage structures, such as dry wells, servicing buildings. The plan shall
contain easy to use inspection forms to be submitted to the Planning Commission
on an annual basis after completion of the work. The plan shall identify who is

responsible for maintaining the system and provide a mechanism for funding the
program.
1.1.6

Description of proposed water quality controls and low impact development
techniques used, including an estimate of Total Suspended Soils (TSS) Removal
in accordance with the Massachusetts Stormwater Handbook, dated February
2008, as amended.

1.1.7

Description of any impacts to the 100-year floodplain and regulatory floodway
and a summary of compensatory flood storage calculations, if appropriate.

1.1.8

Description of existing and proposed groundwater recharge on the site, including
quantitative summary of existing and proposed recharge volumes, and summary
of groundwater mounding analysis, if applicable. At a minimum, Existing
Estimated Seasonal High Groundwater (ESHGW) elevation shall be documented
at each location where an infiltration-type stormwater management practice is
proposed.

1.1.9

Map(s) showing pre- and post-development watershed areas, including any offsite contributions, and time of concentration travel flow-paths. Study design
points should be indicated on the plan.

1.1.10 Map showing the location of site on the Federal Emergency Management
Agency’s (FEMA) Flood Insurance Rate Map (FIRM) for the Town of
Winchester, or other appropriate information pertaining to location of the 100year floodplain boundary in relation to the site.
1.1.11 Map showing any wetland resource areas within 200 feet of the proposed limit of
work, and the associated buffer zones;
1.1.12 Appendix containing all drainage calculations for existing and proposed
conditions, including hydrologic analysis of the site, hydraulic analysis of the
proposed drainage system, and calculations supporting the design of all structures
that will control peak discharge rates and volumes. Drainage calculations shall be
provided for the 2-, 10-, 25-, and 100-year storm event using the 24-hour
precipitation estimates published by the Northeast Regional Climate Center at
Cornell University, see Section 2.6 of these Regulations. Proposed condition
calculations must be based on the full build-out conditions.
1.1.13 Groundwater recharge calculations comparing pre- and post-development
conditions and groundwater mounding study, if appropriate.
1.1.14 Proposed schedule of construction operations and phasing plans, including land
clearing and grading, installation of sediment and erosion control measures, utility
installation, sidewalk and roadway installation and paving, and building plans.

1.1.15 Effective October 15, 2013, computations following the standardized method
must be submitted with an NOI when a proprietary manufactured stormwater
treatment device sized using a flow rate is proposed. These computations shall be
in accordance with the “Standard Method to Covert Required Water Quality
Volume to a Discharge Rate for Sizing Flow Based Manufactured Proprietary
Stormwater Treatment Practices”, issued by MassDEP on September 10, 2013
2.0

DRAINAGE DESIGN STANDARDS

2.1

General Requirements: The drainage system shall be laid out to the
satisfaction of the Commission, acting on the recommendation of the Town
Engineer and, as required, consulting engineers, and shall require provision of
such facilities and arrangement thereof as, in its opinion, are necessary to:

2.2

•

Permit unimpeded flow of all natural water courses;

•

Insure adequate drainage of all low points along the roadways;

•

Intercept groundwater in the subsoil along the roadway where within three
feet of the proposed roadway surface;

•

Intercept stormwater runoff along all roadways at intervals reasonably
related to the extent and grade of the area drained;

•

Create no adverse downstream impacts or impacts to abutting properties;

•

Preserve the existing hydrologic regime and drainage patterns to the
maximum extent possible through the use of Low Impact Development
(LID) techniques and environmentally sensitive site design; and

•

Comply with the National Pollutant Discharge Elimination System
(NPDES) municipal permit, issued by the Environmental Protection Agency
(EPA) to the Town of Winchester. NPDES permits are authorized by EPA
under the Clean Water Act to regulate point sources that discharge into the
waters of the United States.

Low Impact Development (LID): The Applicant shall employ the use of Low
Impact Development (LID) techniques and environmentally sensitive site design
in the overall design of the stormwater management system. LID refers to the
systematic application of site design and use of small-scale, distributed
stormwater management practices designed to replicate pre-development
hydrologic function and to help off-set the impacts of the creation of new
impervious cover.
The primary goal of LID methods is to mimic the pre-development site
hydrology by using dispersed stormwater Best Management Practices (BMP)
and site design strategies that store, infiltrate, evaporate, and detain stormwater

runoff. The use of these techniques helps to reduce off-site runoff and ensure
adequate groundwater recharge. Primary objectives include:
•

Development of a site design that maintains pre-development hydrologic
patterns;

•

Minimizing the size of impervious surfaces;

•

Localized treatment/storage/infiltration of stormwater runoff in small,
decentralized areas;

•

Use of natural topography for drainage swales and storage areas;

•

Preservation of portions of the site in undisturbed, natural (or existing)
conditions; and

•

Lengthening of runoff flow paths to increase times of concentration and
reduce peak rates.

The use of LID techniques requires a multistep process that begins with site
planning and layout. An initial assessment of the site constraints and hydrologic
conditions on the site and downstream areas is critical to the success of the LID
methods and the development as a whole. The Commission strongly
recommends that the Applicant consult with the Town Engineer and
Conservation Agent early in the process to discuss the proposed site design
before an application is filed. Comments and information provided by the Town
with respect to the site and stormwater design are advisory in nature. The
Applicant is solely responsible for the successful design of the site and
stormwater management system.
2.3

Compliance with Massachusetts Stormwater Management Handbook:
Stormwater management systems shall be designed in accordance with the
MADEP’s “Massachusetts Stormwater Handbook,” dated February 2008 and as
amended, (except as stricter guidelines outlined herein apply). The Applicant
shall provide a section in the Drainage Report to address the project in relation
to the Stormwater Management Standards (including associated calculations, as
appropriate).

2.4

Stormwater Runoff Peak Rate and Volume Control: The site shall be
designed to ensure that post-development peak discharge rates do not exceed
pre-development rates for the 2-, 10-, 25-, and 100-year, 24-hour Type III storm
events. Additionally, the site shall be designed to ensure that post-development
discharge volumes do not exceed pre-development volumes. The use of
infiltration and LID techniques for such purposes is preferred.

2.5

Design Points: Off-site areas contributing to the overall site hydrology shall be
accounted for in both pre- and post-development analyses. Discrete analysis

points (or “design points”) shall be selected to determine the off-site impacts.
Several different design points may be required depending on the existing and
proposed topographic features of the site. The same analysis points shall be
used for both existing and proposed conditions to ensure consistency in the
comparison of peak rates and volumes. The overall size of all study areas
analyzed shall be identical in the pre- and post-development analysis. A plan
indicating the watershed areas, Time of Concentration (TC) flow paths and
associated design points for the pre- and post-development conditions shall be
submitted with the Drainage Report.
2.6

Precipitation Data: All drainage
Storm
24-Hour
analyses shall use the following 24-hour
Event
Precipitation (Inches)
rainfall data, adopted from the web tool
2-year
3.2
“Extreme Precipitation in New York and
10-year
4.9
New England” developed jointly by the
Northeast Regional Climate Center
25-year
6.2
(NRCC) at Cornell University and the
100-year
8.9
Natural Resources Conservation Service
(NRCS), as available at http://precip.eas.cornell.edu/ for the Town of
Winchester centered at Town Hall, 71 Mount Vernon Street, as accessed on
September 26, 2011 and summarized in the table below:”

2.7

Design Methodology: Existing and proposed runoff rates and volumes shall be
estimated using the methods described in Technical Release No. 20 (TR-20) and
Technical Release No. 55 (TR-55), where applicable, published by the National
Resources Conservation Service (NRCS), United States Department of
Agriculture (USDA). The total length of “sheet flow” in the calculation of Time
of Concentration for a subcatchment shall be limited to 100 feet or less for predeveloped conditions, and 50 feet or less for post-developed conditions. The
surface of all ponds, rivers, detention/retention ponds, and other waterbodies
shall be assumed to be impervious for the purpose of calculating ground cover.
For purposes of computing runoff, all pervious lands in the site prior to the
development shall be assumed to be in good condition regardless of conditions
existing at the time of computation. Stormwater analyses shall be performed
using an NRCS (formerly Soil Conservation Service – SCS) Type III 24-hour
rainfall distribution. The use of computer modeling techniques, such as
HydroCAD, is strongly preferred.

2.8

Design Storms: The proposed drainage system shall be designed to
accommodate a 25-year storm event. Bridges and culverts shall be designed for
a 50-year storm event, with consideration being given to avoid damage during a
100-year storm event.
Stormwater BMPs for peak rate and volume control shall be designed for 2-, 10, 25-, and 100-year storm events, as outlined above. The effects of bypass (i.e.,
stormwater flow which bypasses a catch basin when the inflow capacity of the

catch basin is exceeded) and tail water shall be evaluated in the design of these
BMPs.
2.9

Closed Drainage System:
Low impact practices such as open channel systems are encouraged when
feasible. Where closed drainage networks are proposed, calculations shall be
provided in accordance with the following:
(a)

Design Methodology: The Rational Method shall be used to determine peak
flows of runoff for the design of the closed drainage system. The Rational
Method cannot be used to determine runoff volumes.
The Manning Formula shall be used for the sizing of drain pipe and other
drainage conveyance swales. A worksheet similar to that provided in
Exhibit 8-49 of the Massachusetts Highway Department (MHD) Project
Development and Design Guide (2006 edition) shall be provided for the
design of each closed drainage network. The effect of tail water conditions
at the end of the drainage system shall be taken into account.
Documentation shall be required to show how tail water elevations were
obtained for the respective design storms.

(b) Catch Basins: In general, catch basins shall be required on both sides of the
roadway at intervals of not more than 300 feet, at all low-points in the
roadway grade, near the corners of the roadway at intersecting streets, within
each turnaround, and at all other locations as required by the Commission.
Catch basins are not allowed in driveway openings. Catch basin to catch
basin connections are not allowed (including landscape area drain to catch
basin connections). Each catch basin shall be connected to a manhole. All
catch basins shall have a minimum four-foot sump and a hood on the outlet
pipe. All grate openings shall be of a design and placement that will not trap
or divert bicycle wheels. Catch basins shall be designed such that the grate
capacity of each is not exceeded; double catch basin grates and curb inlets
may be used as needed. No catch basin which collects runoff from roadways
shall be designed to exfiltrate runoff.
(c)

Drain Pipe: All drain pipes shall be laid in a straight line and grade. A
manhole shall be provided at every change in pipe size, material, direction,
and/or grade. In no case shall drain manholes be spaced at a distance greater
than 300 feet. Pipes shall be designed to operate without building up
hydraulic pressure head under design flow conditions. The minimum
allowable full flow pipe velocity shall be three (3) feet per second (fps) when
flowing at a depth of approximately one-third of the pipe diameter. The
maximum allowable full flow pipe velocity shall be 10 fps. Drain pipes shall
be either reinforced concrete pipe (RCP) or high-density polyethylene pipe
(HDPE). Ductile iron pipe shall be used in areas with less than two feet of
cover.

(d) Outfall Protection: Pipe inlets or outfalls with a diameter of 15 inches or
greater shall be fitted with a protective barrier, suitable in the opinion of the
Town Engineer, to prevent access by children. Said barrier shall be
removable for maintenance purposes. Masonry headwalls and flared endsections shall be installed, as approved by the Town Engineer, to prevent
erosion. Ground surfaces at all drainage outfalls shall be stabilized with riprap or other means to prevent erosion from storm water flows up to the
design capacity of the discharging conveyance. Design calculations for riprap splash pads or other proposed outfall protection may be required at the
discretion of the Commission.
(e)

Cleaning and Television Inspection: Upon completion of the work, the
Applicant shall clean each drain pipe, catch basin, drain manhole and
appurtenant structure using either a high velocity jet or mechanically
powered equipment. All sludge, dirt, sand, rocks, grease, and other solid or
semisolid material resulting from the cleaning operation shall be disposed of
in accordance with all applicable regulations.
Acceptance by the Commission, through the Town Engineer or its designee,
shall not take place until the systems are cleaned to the satisfaction of the
Commission, upon the recommendation of the Town Engineer or the
Commission’s designee.
In the event that the installation of the drainage system has not been overseen
and approved by the design engineer, the Town has not been called to the
site to review the drainage system installation during its construction or
similar instances that have resulted in the Commission and its staff
questioning the installation, integrity, or other facets of the drainage system,
the Conservation Commission reserves the right to conduct a television
inspection of the drainage system at the developer’s expense.
In the event that the Commission determines that a television camera
inspection is required, a portion or all of the drainage system will be visually
inspected by means of closed-circuit television. The television camera used
for the inspection shall be one specifically designed and constructed for such
inspection. Lighting for the camera shall be suitable to allow a clear picture,
with minimal reflective glare, for the entire periphery of the pipe. The
camera shall be operative in 100 percent humidity conditions. The camera,
television monitor, and other components of the video system shall be
capable of producing a picture quality and definition that will allow the
Town Engineer or the Commission’s designee to easily determine the
condition of all pipes, connections, and related information relative to the
installation of the lines.
The developer is responsible for the scheduling of the inspection, notification
to the Commission, the Town Engineer and any other applicable staff of the
television camera inspection and other actions in relation to this procedure.

A video of the inspection shall be provided to the Commission upon
completion of the television camera inspection. Based on this inspection, the
Commission may require additional remediation work of the developer in
order for the site to comply with the standards as written or referenced
herein.
2.10

Documentation of Soil Conditions and Seasonal High Groundwater: For all
projects considering the use of groundwater recharge, the Applicant shall
provide documentation of the soil conditions and seasonal high groundwater
conditions at the proposed site of the recharge facility or facilities. At a
minimum, the soils on site shall be classified according to the NRCS Hydrologic
Soil Groups (HSG). A soil textural analysis consistent with USDA
methodologies shall be conducted where the HSG classification is inconclusive.
Systems shall be designed using the “static,” “simple dynamic,” or “dynamic
field” methods described in the Massachusetts Stormwater Handbook, as
amended. When the “static” or “simple dynamic” methods are used, the
infiltration rate for each system shall be estimated based on the rates specified
by Rawls, 1982 (see Table 2.3.3 of the Handbook). For the “dynamic field”
method, saturated hydraulic conductivity rates shall be determined at the actual
location and soil layer (i.e., elevation) where recharge is proposed. A Title 5
percolation test does not provide an acceptable estimate of the infiltration rate on
the site using any of the three design methods. The Applicant also shall identify
the depth to bedrock or other restrictive layer in the vicinity of proposed
infiltration systems. Compaction of soils in designated recharge areas shall be
minimized during and after construction.
Seasonal high groundwater shall be estimated based on redoximorphic features
in the soil, or ideally, based on monitoring well observations taken in April or
May when groundwater is typically at its highest levels. A groundwater
mounding analysis may be required, at the discretion of the Commission, to
ensure that the recharge system will not cause groundwater to break out above
land surface, seep into basements of nearby buildings or cause other problems.
All infiltration systems shall be designed to drain within 72 hours.
Documentation of seasonal high groundwater elevations also shall be provided
for detention/retention systems where infiltration is not allowed, to ensure that
adequate separation has been provided between the bottom of the basin and the
seasonal high groundwater.

2.11

Infiltration of Rooftop Runoff: “Clean” runoff from all rooftop areas shall be
infiltrated for up to and including the 100-year storm event. This requirement
shall be met to the maximum extent practicable for lots with poor soil conditions
(i.e., Type C or D soils), shallow depth to groundwater and/or areas of exposed
bedrock. Hydrologic calculations shall be provided to support the proposed
design. The calculations shall conservatively account for any design
components, such as building footprint size, which may be altered by subsequent
refinements to the design. All points where pipes merge, such as a perimeter

drain connected to a roof downspout, shall be equipped with inspection
ports/clean-out structures.
2.12

Detention/Retention Basin: Detention/retention basins shall be designed to
have a minimum of one-foot of freeboard during the 100-year storm event. The
volume of sediment forebays (if applicable) shall not be counted towards the
storage volume of the detention/retention basin. For design purposes, it shall be
assumed that there will be no infiltration of stormwater within the drainage basin
unless the basin is designed as an infiltration basin in accordance with the
Massachusetts Stormwater Handbook. Detention/retention basins and
associated forebays shall be required to drain with 72 hours. Basins shall be
designed with an emergency overflow device, such as a weir, to safely pass the
100-year storm event to prevent overtopping and potential erosion of the berm,
assuming the primary outlet is not functioning. The bottom of any sediment
forebay shall be constructed of concrete or grass, which may be mowed, for ease
of maintenance; a rip-rap base shall not be allowed. Depending on the depth and
size of the basin, the Commission may require fencing or other effective
measures to be installed to prevent unauthorized persons and vehicles from
entering the basin. The Commission also may require landscaping, consisting of
evergreen trees and native shrubs, in the area surrounding the basin as a method
of screening. A landscaping plan should be provided with the NOI.

2.13

Maintenance Access: Adequate access shall be provided to all stormwater
storage and infiltration Best Management Practices (BMP). Where such
facilities are located on private lands, an access and maintenance easement shall
be provided extending from the edge of the right-of-way and encompassing the
entire facility. A maintenance access driveway of 10 feet minimum width and
12 percent maximum slope shall be provided from the right-of-way to any
outflow control structure. Subsurface detention/retention/infiltration BMPs
must be provided with easily accessible clean-outs and inspection ports.

2.14

Routing of Overflows: The site shall be designed to ensure that all runoff from
the site up to the maximum design storm for the particular structure or BMP will
actually enter the control structure. For example, the control structure may be
designed for the 100-year storm event, while the closed drainage system
connecting to that structure may be designed to convey only the 25-year storm
event, with larger events flooding the system and traveling overland. This
overland flow, or overflow, must be directed into the peak control structure, or
this bypass flow accounted for in the hydrology calculations for the site.

2.15

Connection to Offsite, Town-Owned Drainage System: Direct connections to
the town-owned drainage system shall be avoided to the maximum extent
possible. If such a connection is proposed, the Applicant must provide an
analysis to demonstrate that the closed drainage system can accept the proposed
runoff (both peak rate and volume). If the capacity of the downstream system is
not adequate to accommodate the entire proposed amount, then only that portion
thereof which can be adequately accommodated shall be connected and/or the

Applicant shall be required to improve the downstream system to provide
adequate capacity. Connections to the municipal drainage system shall occur at
a manhole. If no manhole exists at the point of connection, one shall be
installed.
2.16

Drainage Easements: It shall be the responsibility of the developer to make
any necessary agreements/easements with any abutter(s) where any aspect of the
proposed stormwater management system is to be carried to the boundaries of
the property. Such agreements/easements shall be presented to the Commission,
in recordable form, prior to the approval of the NOI.
The Applicant, and any successor-in-title, shall provide and furnish the Town of
Winchester the perpetual right, privilege, and authority, entirely at the option of
the Town of Winchester, to enter upon any rights-of-way within the site and
upon any lot, or easements pertinent to said stormwater management system,
within which said system is located, for repair and maintenance purposes of said
system.
(a)

Drainage easements shall be provided by the property owner(s) as necessary
for:
(i)

Access for facility inspection and maintenance;

(ii)

Preservation of stormwater run-off conveyance, infiltration, and
treatment areas and facilities, including flood routes for the 100-year
storm event; and

(iii) Direct maintenance access by heavy equipment to structures
requiring regular maintenance.
(b) Drainage easements shall be a minimum of twenty (20) feet in width and
may be larger, as necessary, at the discretion of the Conservation
Commission.
(c)

Drainage easements are required for all areas used for off-site stormwater
control, unless a waiver is granted by the Commission.

(d) Drainage easements shall be recorded with the Middlesex County Registry
of Deeds.
2.17

Stormwater Management System Operation and Maintenance Plan.
An Operation and Maintenance (O&M) Plan, in accordance with MADEP’s
“Massachusetts Stormwater Handbook,” dated February 2008 and as amended,
shall be provided. Said O&M Plan shall outline the location and type of all
approved BMPs and provide maintenance procedures and schedules to ensure
that the stormwater management systems function as designed. The O&M Plan
must include an estimate of annual maintenance cost for the stormwater BMPs
and identify the party responsible for maintenance. All stormwater storage and
infiltration BMPs shall be the responsibility of the developer, and subsequently,

the individual property owner or Property Owners’ Association, once
established, as to its long-term maintenance, and maintenance of the landscaping
in perpetuity unless the Town formally accepts maintenance responsibilities for
said BMPs. Said BMPs and appurtenances shall be guaranteed from defect in
construction and operation by the posting of a performance or defect guarantee
for a minimum period of three years in an amount not to exceed twenty (20)
percent of the value of said improvements.
The maintenance agreement shall be legally enforceable by the Town of
Winchester, and shall be so noted in all of the Property Owners’ Association
documents and recorded at the Middlesex Registry of Deeds. The Town
reserves the right to request written records, including receipts of inspection or
cleaning, documenting the maintenance of the system and/or to physically
inspect the systems to ensure that the proper maintenance has been carried out.
In the event that the responsible party fails to maintain the system in reasonable
order and condition, the Town reserves the right to perform the required
maintenance and back-charge the association for fees incurred. *( Prepare the
Operations and Management Plan for the structure in a separate sheet.)

Winchester Wetlands Bylaw Aesthetic Provision
[ ] If you have property abutting one of the water bodies listed in Section 3 of the
Winchester Wetlands Bylaw, show how the house will look from the water
and from the road.

Landscaping
[ ] Show landscaping plan and plans for the exterior of the structure.
[ ] Show existing trees and other vegetation in the buffer zone and riverfront areas
and indicate what trees and vegetation will be removed.
[ ] Provide a landscaping plan for new trees and shrubs and other vegetation in the
buffer zone or riverfront area.
[ ] Use species native to Middlesex County.
[ ] Give the height of the tree or shrub at planting, and compare the number of linear
feet planted to the linear feet removed. The two should be equal. (If they cannot
be equalized, a donation at $10 per linear foot may be made to the Conservation
Tree Fund.)
[ ] Provide a planting schedule.
[ ] Describe the construction sequence in narrative form on a separate page in the
filing.

Site visit
To prepare for the site visit, flag or identify on site where applicable the:
* Note: There must be current flags in the field at the time of the site visit.
[ ] Bordering Vegetated Wetlands (BVW),
[ ] buffer zone,
[ ] limit of work line,
[ ] 100 year flood elevation,
[ ] trees to be removed in the buffer zone or resource area,
[ ] riverfront area lines,
[ ] footprint of new structures and
[ ] the property line.
[ ] For the site visit be prepared to have your environmental and engineering
consultants available.

Wetlands Replication
[ ] If wetland replication is required, a detailed plan by a professional wetlands
consultant is required. This plan should include:
[ ]changes in grade,
[ ] construction schedule,
[ ] planting plan,
[ ] monitoring plan, and
[ ] disposal destination of any soil and debris.
[ ] consultant’s credentials along with the plan.

Riverfront
If you are doing work in a stream or river, or within the 200 foot Riverfront Area:
[ ] Show sedimentation and erosion controls on the drawings and
describe them in the narrative portion of the filing.
[ ] Discuss the impact of the project on water levels in the 100 year
storm event down to the next culvert.
[ ] Discuss the impact of the work on low flows.
[ ] Discuss any impact of stormwater runoff from nearby outlets and the increase in
any nearby impervious area.
[ ] Show streambed revegetation and/or bank restoration. Show existing trees, their
linear feet if they are greater than 6” in diameter at breast height, and are to be
removed, plus proposed landscaping. (The linear feet of both should be equal.)
[ ] Use native New England species that promote wildlife food and cover.
[ ] Show river/stream continuity for culverts and the for the free passage of fish and
other wildlife.

[ ] If a wildlife habitat study is required, it must be performed by someone with a
masters in wildlife biology or ecological science or 2 years experience in wildlife
habitat evaluation.
[ ] Prepare an alternatives analysis as required by 310 CMR 10.58(4).
[ ] Prepare a mailing list that includes all properties within the floodplain to the next
reach of the river.

Other
[ ] The Limit of Work line, also known as the erosion control line, should be
comprised of STRAW bales and siltation fencing.
[ ] File permit applications with other boards as appropriate.
[ ] If your delineation involves a resource area on someone else’s land, provide a
written statement that the consultant and the Conservation Commission has
permission to enter the property.
[ ] Meet with the Conservation Administrator prior to filing to review your plans.
[ ] Get a time for your public hearing, and provide a description of work for the
Notification to Abutters before you mail it out – via Certified Mail or with a
USPS Proof of Mailing Form. Save the receipts and turn them into the
Commission at the opening of the public hearing.

General Timetable
1.) The Conservation Commission meets the second and fourth Tuesdays of each
month.
2.) You must file with the Conservation Administrator 12 days before the date of the
public hearing you wish to target.
3.) Make an appointment to file.
4.) The first half of the public hearing is your presentation to the Commission, plus
any questions they or the public may have, and requests for further information.
It is at this time that a site visit to the property will be scheduled.
5.) At the site visit, expect further questions and/or requests for more information.
(See checklist, above)
6.) The second half of the public hearing will then take place as regularly scheduled,
and usually, an Order of Conditions will be issued.
7.) The Conservation Administrator will mail it the following day.
8.) The 10 business day appeal period begins the day after the mailing.

9.) If no appeal is received by 5:00 PM on the 10th business day, you may proceed
with your project the following morning.

Notification to Abutters Under the Winchester Wetlands Bylaw and the
Massachusetts Wetlands Protection Act
In accordance with the second paragraph of the Massachusetts General Laws Chapter 131, Section 40, you
are hereby notified of the following:
A. The name of the Applicant is the Steven and Joanne Totosy.
B. The Applicants have filed a Notice of Intent with the Winchester Conservation Commission
seeking to remove, fill ,dredge or alter an Area Subject to Protection Under the Wetlands
Protection Act (General Laws Chapter 131, Section 40). The proposed activity consists of:
construction of a 6’ X 22’ covered front porch on an existing single family home.
C. The address of the lot where activity is proposed is 8 Sunset Road, Winchester, MA
D. Copies of the Notice of Intent may be examined at the Winchester Conservation office between
the hours of 8:00 and 4:00 from Monday through Friday. For more information, call (781) 7217152. (Copies are on display in the basket on the office door.)
E. Copies of the Notice of Intent may be obtained at the Winchester Conservation Office between the
hours of 9:00 and 1:00 from Monday through Friday. For more information, call (781) 721-7152.
F.

F. A public hearing will be held on Tuesday, July 10, 2012, at 7:30 PM in the Mystic Valley
Room of the Winchester Town Hall, 71 Mt. Vernon St., Winchester.

Note: Notice of the public hearing, including its date, time and place, will be published at least five (5)
days in advance in the Woburn Daily Times.
Note: Notice of the public hearing, including its date, time and place, will be posed in the Town Hall not
less then forty eight (48) hours in advance.
Note: You may also contact your local Conservation Commission or the nearest Department of
Environmental Protection Regional office for more information about this application or the Wetlands
Protection Act.
To contact DEP call:
Central Region: 508-792-7650
Northeast Region: 617-292-5500
Southeast Region 508-946-2800
Western Region: 413-784-1100

Affidavit of Service

Under the Massachusetts Wetlands Protection Act and the Winchester Wetlands Bylaw
I, ___________________________, hereby certify under the pains and penalties of perjury that on
__________________ I gave notification to abutters in compliance with the second paragraph of
Massachusetts General Laws Chapter 131, section 40, the DEP Guide to Abutter Notification dated April 8,
1994, and the Winchester Wetlands Bylaw, in connection with the following matter:

The form of notification, and a list of the butters to whom it was given and their addresses, are attached to
this Affidavit of Service.

Name (signature)

Name (print)

Date

WINCHESTER CONSERVATION COMMISSION
POLICIES ON THE 25’ BUFFER TO WETLANDS AND
WATERWAYS
Approved 2/27/07
The Conservation Commission presumes that alterations in the 25’ buffer zone to
wetlands and waterways will have a negative impact on the interests protected by the
state’s wetland protection act and the town’s wetland by-law. The Commission also
presumes that restoration of a 25’ buffer of native plants in a landscaped or developed
area will contribute to the protection of interests of the act and by-law. This presumption
may be overcome by creditable evidence.
The objective of these policies is to maintain and restore a 25’ buffer of trees, shrubs and
herbaceous plants (excluding turf lawns) native to Middlesex County next to freshwater
wetlands, lakes, ponds, rivers and streams. Either existing natural buffers or landscaped
buffers are acceptable. The Conservation Commission will work with applicants to
achieve an attractive naturalistic landscape with trees, shrubs and ground covers and with
a viewing window if desired.
1. No alteration, including, but not limited to, removal of native vegetation, grading,
operation of vehicles, paving, filling, excavating, and building of structures, shall be
permitted in the 25’ buffer to freshwater wetlands, lakes, ponds, rivers and streams,
except in the following situations.
a.
b.
c.
d.
e.
f.

g.
h.
i.

Construction of stormwater management structures, if no other location is possible.
Removal of trees or other vegetation if they are a threat to public health and safety.
Removal of large trees shall require replacement under the Commission’s tree policy.
Other alterations necessary for public health and safety.
Limited removal of native shrubs and other vegetation if they are replaced with other
native species.
Control of non-native invasive species. Non-native invasive species are defined as
those considered invasive, likely invasive and potentially invasive by the
Massachusetts Invasive Plant Advisory Group and listed on the Massachusetts
Prohibited Plant List.
Restoration or Mitigation
Construction of narrow paths of pervious material, footbridges, or observation
platforms and docks (if allowed on the waterbody).
Limited pruning to obtain a viewing window.

The Conservation Commission shall decide in individual cases if exceptions shall be
allowed. In most cases a permit will be required. Consult the Conservation
Administrator.
Any development in the 100’ buffer zone to a wetland, lake, pond, river or stream shall
result in a significant improvement over existing conditions in the 25’ buffer unless the
existing buffer already is a buffer of native vegetation. Such restoration or mitigation
alterations may include, but are not limited to the following.
j.
k.
l.
m.

Removal of structures, impervious surfaces, or turf lawns.
Controlling non-native invasive plants.
Creating a wildlife corridor by removing fences and other barriers to wildlife.
Planting plants native to Middlesex County, including cultivars of these plants.
Plants native to Middlesex County are defined as those listed in The Vascular Plants
of Massachusetts, A County Checklist, by Sori and Somers, 1999, Mass. Division of
Fisheries and Wildlife, Natural Heritage and Endangered Species Program.

2. No fertilizer shall be used within 25’ of the wetlands or waterbodies. Fertilizers with
water insoluble nitrogen may be used in the rest of the buffer zone, but their use
should be kept to a minimum.
3. Maintenance of the 25’ buffer is appropriate. In natural areas, leaf litter should
remain but additional leaves, grass or other debris should not be added. Dead trees
should remain in natural areas if they are not a danger to health and safety. In
landscaped areas, mowing, raking, and minor pruning is appropriate. Control of
poison ivy and non-native vegetation is appropriate, but the Conservation
Administrator should be consulted to see if a permit is required.
4. Buffers of 50’ to 100’ may be required if conditions warrant. Such conditions
include, but are not limited to, a vernal pool, steep slopes, and disturbance or
alteration of a large adjoining natural area.
5. Exceptions to this policy may be made if the projects will benefit the public in a way
that promotes the interests of the wetlands act and by-law or if the policy would
restrict the use of the property so as to constitute an unconstitutional taking without
representation. In these cases alternatives that will avoid and minimize negative
impacts shall be considered first. Restoration of negatively impacted areas that are
not covered by structures is required as mitigation.
6. * Please see also: Tree Replacement Policy, with regard to tree replacement
within the entire jurisdictional area.

Tree Replacement Policy
A member of the Commission or its agent shall approve all trees to be removed
within the 25’ and 100’ Buffer Zones, and the 200’ Riverfront Area.. The total
number of linear feet to be removed on all trees greater that 6” diameter shall be

replaced by trees and shrubs of an equal number of linear feet. The Commission or
its agent shall approve the tree species and locations. In the event that an equal
number of linear feet of trees or shrubs are not replaced on site, the Applicant may
make a donation to the Conservation Tree Fund for the remainder of linear feet at $10
per linear foot.
To remove unsafe trees: The property owner may submit a report from a state
licensed arborist to document that the tree(s) are health or safety hazards (diseased,
struck by lightning, or causing serious mold or mildew within the dwelling, etc.).
Property owners may trim tree branches directly overhanging dwellings. Dead trees
require no replacement. Please consult with the Commission or its agent first.

Winchester Conservation Commission
Rules for Hiring Consultants Under M.G.L. Ch. 44, Sec. 53G
Effective as of August 9, 2005
As provided by M.G.L. Ch. 44, sec. 53G, the Winchester Conservation Commission may
impose reasonable fees for the employment of outside consultants, engaged by the
Conservation Commission, for specific expert services deemed necessary by the
Commission to come to a final decision on an application submitted to the Conservation
Commission pursuant to the requirements of the Wetlands Protection Act, (M.G.L. Ch.
131, Sec. 40), the Conservation Commission Act (M.G.L. Ch. 40, Sec. 8C) or any other
state or municipal statute, bylaw or regulation as they may be amended or enacted from
time to time.
Funds received the Conservation Commission pursuant to these rules shall be deposited
with the town treasurer who shall established a special account for this purpose.
Expenditures from this special account may be made at the direction of the Conservation
Commission without further appropriation as provided in M.G.L. Ch. 44, Sec. 53G.
Expenditures from this account shall be made only in connection with the review of a
specific project or projects for which a consultant fees has been collected from the
applicant.
Specific consultant services may include but are not limited to, resource area survey and
delineation, analysis of resource area values, hydrogeologic and drainage analysis,
impacts on municipal conservation lands, and environmental or land use law. The
consultant shall be chosen by, and report only to, the Commission and/or its
Administrator.
The Conservation Commission shall give written notice to the applicant of the selection
of an outside consultant, which notice shall state the identity of the consultant, the

amount of fee to be charged to the applicant, and request for payment of said fee in its
entirety. Such notice shall be deemed to have been given on the date it is mailed or
delivered. No such costs or expenses shall be incurred by the applicant if the application
or request is withdrawn within five days of the date notice is given.
The fee must be received in its entirety prior to the initiation of consulting services. The
Commission may request additional consultant fees if necessary review requires a larger
expenditure than originally anticipated or new information requires additional consultant
services. Failure by the applicant to pay the consultant fee specified by the Commission
within then (10) business days of the request for payment shall be cause for the
Commission to determine that the application is administratively incomplete (except in
the case of an appeal). The Commission shall state such in a letter to the applicant, copied
to the DEP. No additional review or action shall be taken on the permit request until the
applicant has paid the requested fee.
The applicant may appeal the selection of the outside consultant to the Board of
Selectmen, who may disqualify the outside consultant selected on the grounds that the
consultant has a conflict of interest or does not possess the minimum required
qualifications. The minimum qualifications shall consist of either an educational degree
or three or more years of practice in the field at issue or a related field. Such an appeal
must be in writing and received by the Board of Selectmen and a copy received by the
Conservation Commission, so as to be received within ten (10) days of the date
consultant fees were requested by the Conservation Commission. The required time
limits for action upon the application shall be extended by the duration of the
administrative appeal.

.

CHAPTER 13
WINCHESTER WETLANDS BYLAW

(Section 1. PURPOSE
The purpose of this by-law is to protect the wetlands, related water resources, and
adjoining land areas in the town by prior review and control of activities deemed to
have an adverse effect upon wetland values, including, but not limited to the
following: public or private water supply, groundwater, flood control, erosion and
sedimentation control, storm damage prevention, water pollution prevention,
fisheries, recreation, wildlife habitat and aesthetics, collectively known as the
interests protected by this by-law. Adverse effects may include, but are not limited
to, one or more of the following:
(a) any actual or potential contamination of public or private groundwater supply
including aquifers or recharge areas, land or water containing fisheries, including
the biological life necessary to support a freshwater ecosystem;
(b) any reduction of the flood storage capacity of a wetland, river or stream;
(c) any alteration of a river, stream or wetland which results in any increase in the
volume or velocity of water which may cause flooding;
(d) any action which will remove, fill, dredge or alter any area subject to this by-law
and will result in any threat to the health, welfare or safety of the individual or the
community;
(e) any work in an area consisting of “very poorly drained soil” as described by the
National Cooperation Soil Survey or the U.S. Department of Agricultural Soil
Conservation Service; and
(f) any work in an area which would be flooded as a result of the 100 year storm
event as that storm event is defined as part of the Federal Emergency Management
Agency 100 year floodplain.
Section 2. DEFINITIONS
As used in this chapter:

2.1 “Abutter” shall mean a property owner whose land abuts the parcel subject to
commission review, or would abut, if not for an intervening street, sidewalk,
pathway, stream, river, ditch, etc., or combination thereof not more than seventyfive (75) feet in width.
2.2 “Activity” shall mean any operation by a person.
2.3 “Adjoining land area” shall mean the one hundred (100) foot zone outside of
wetlands, banks and bodies of water. These one hundred (100) feet shall be
measured horizontally.
2.4 “Aesthetics” shall mean the natural scenery and quiet of an area which is
visually accessible from a public area or public way.
2.5 “Alter” shall include, without limitation, the following actions:
(a) removal, excavation or dredging of soil, sand, gravel or aggregate
materials of any kind;
(b) changing of pre-existing drainage characteristics, flushing characteristics, rate
or pat-terns of sedimentation, flow patterns, and flood retention characteristics;
(c) drainage or other disturbance of water level or water table;
(d) dumping, discharging or filling with any material which may degrade water
quality;
(e) placing of fill or removal of material which would alter elevation;
(f) driving of piles or erection of buildings or structures of any kind;
(g) placing of obstructions or objects in water;
(h) destruction or dislocation of plant life, including cutting and moving of trees;
(i) changing water temperature or changing its biochemical oxygen demand and
other physical or chemical characteristics; and
(j) any activity, change or work which pollutes or causes displacement of any body
of water or groundwater.
2.6 “Application” shall mean an application for a permit under this by-law, together
with plans and all supporting documents.

2.7 “As-built plan” shall mean a plan which adequately describes the project,
completed, at the time the request is made for a certificate of compliance.
2.8 “Bank” shall mean the rising land normally bordering and confining a body of
water.
2.9 “Certificate” shall mean a certificate of compliance, given by the commission
when a project has been completed in accordance with the order of conditions.
2.10 “Commission” shall mean the Winchester Conservation Commission.
2.11 “Determination” shall mean a determination of applicability.
2.12 “Erosion control” shall mean the prevention or reduction of the detachment
or movement of soil particles or rock fragments by natural or artificial means.
2.13 “Extension” shall mean a request for an extension of the life of a permit.
2.14 “Flooding” shall mean a temporary inundation of water or a rise in the surface
of a body of water, such that it covers land not usually under water.
2.15 “Groundwater” shall mean water below the earth’s surface in the zone of
saturation.
2.16 “Inundation by groundwater” shall mean having groundwater at or near the
surface of the ground during a portion of the year.
2.17 “Land” shall mean any ground, soil or earth, including drainways and any
areas not permanently covered by water.
2.18 “Permit” shall mean an approved application, including the list of limitations
and required actions which regulate or prohibit activity of the applicant.
2.19 “Person” shall mean an individual, group of individuals, association,
partnership, corporation, company, business organization, trust, estate, the
Commonwealth or political subdivision thereof, administrative agency, public or
quasi-public corporation or body, or other legal entity, its legal representatives,
agents, or assigns.
2.20 “Water pollution” shall mean the contamination, degradation, or change in the
physical, chemical or biological characteristics of surface or ground-water.
2.21 “Wetland” shall include, but not be limited to, wet meadows, bogs, and
swamps, and may include land within one hundred feet of any bank, lake, river,
pond, or stream, land under said waters, or land subject to flooding or inundation
by groundwater or surface water.

2.22 “Wetlands Protection Act” shall mean Chapter 131, Section 40, of the General
Laws.
2.23 “Wildlife habit” shall mean those areas which due to their plant community,
composition and structure, hydrological regime or other characteristics, provide
important food, shelter, migratory or over-wintering areas, or breeding areas for
wildlife.
2.24 “Work” shall mean the same as activity.
2.25 “Zone of saturation” shall mean the subsurface zone in which all pore spaces
are filled with water.
Section 3. JURISDICTION
Except as permitted by the commission or as provided in this by-law no person shall
remove, fill, dredge, alter, or build upon or within one hundred (100) feet of any
freshwater wetland, wet meadow, bog, or swamp; within one hundred (100) feet of
any bank; upon or within one hundred (100) feet of any lake, river, pond, stream;
upon any land under said waters; upon any land subject to flooding or inundation
by groundwater or surface water; or within the foregoing areas in such a way as to
detract from visual access to the Aberjona River, Horn Pond Brook, Winter Pond,
Wedge Pond, Judkins Pond, Mill Pond, Smith Pond or Mystic Lake.
Section 4. EXCEPTIONS
The permit and application required by this by-law shall not apply to emergency
projects necessary for the protection of the health or safety of the public, provided
that the work is to be performed by or has been ordered to be performed by an
agency of the Commonwealth of Massachusetts or a political subdivision thereof;
and provided that advance notice, oral or written, has been given to the commission
prior to commencement of work or within 24 hours after commencement; and
provided that the commission certifies the work as an emergency project; and
provided that the work is performed only for the time and place certified by the
commission for the limited purposes necessary to abate the emergency. Within 21
days of commencement of an emergency project an application shall be filed with
the commission for review as provided in this by-law.
If certification was improperly granted, or the work allowed thereunder is excessive
or not required to protect the health and safety of the citizens of the
Commonwealth, the commission may revoke the emergency certification, condition
the work permitted thereunder, or take such other action that it deems appropriate.

Section 5. REQUEST FOR A DETERMINATION OF APPLICABILITY
5.1 With the exception of emergencies as noted in section 4, any person who desires
a determination as to whether this by-law applies to any area, or work to be
performed on said area, shall submit a written request to the commission,
accompanied by a fee as specified in section 10.
5.2 A request for determination shall be sent by certified mail, or hand delivered.
The commission may require that additional information be submitted to aid in the
evaluation. A written determination as to the applicability of this by-law shall be
valid when signed by a majority of the commission and shall be rendered within
twenty-one (21) days after the date of receipt of all necessary materials.
Section 6. APPLICATION FOR A PERMIT
6.1 No activity within the jurisdiction of this by-law shall be performed without first
receiving and complying with a permit as set forth in this by-law. An application
shall include such information and plans as deemed necessary by the commission
and shall be accompanied by a fee as specified in this by-law.
6.2 The applicant shall agree in writing to pay the costs and expenses of an expert
consultant deemed necessary, and approved by the commission, to review the
application.
Section 7. NOTICE AND HEARINGS
7.1 Any person filing an application or a request for determination shall supply a
list of abutters and their mailing addresses according to the records of the town.
When an applicant requesting a determination is other than the owner, copies of the
request, the notice of the hearing, and the determination itself shall be sent to the
owner and to the applicant by the commission.
7.2 The commission shall conduct a public hearing on the application or request for
determination, with written notice given at the expense of the applicant five (5) days
prior to the hearing, in a local newspaper. The commission shall mail a notice of the
hearing to the abutters.
7.3 The commission shall commence the public hearing on a completed application
or request for determination within twenty-one (21) days from its receipt.
7.4 The commission shall have authority to continue the hearing to a new date for
reasons stated at the hearing, which may include, but are not limited to, receipt of
additional information offered by the applicant or others; information and plans

required by the commission; or comments and recommendations of town boards
and officials.
7.5 The commission shall issue its decision in writing within twenty-one (21) days of
the close of the public hearing.
7.6 The Conservation Commission shall issue its decision in writing for all proposals
within the Large-Scale, Ground-Mounted solar Photovoltaic Installation Overlay
District (SOL-D) within 365 calendar days of the receipt by the Conservation
Commission of an application under this bylaw determined by it to be
administratively complete and containing sufficient information for it to review the
project and render its decision. In the event that the applicant fails to provide a
response to a Conservation Commission request for information within thirty (30)
days or such other time frame as the Commission may require, any additional time
over that time frame shall extend the time for the three hundred and sixty five (365)
deadline.
Section 8. PERMIT AND CONDITIONS
8.1 If the commission issues a permit, the permit shall include conditions to protect
the interests of the by-law and all work shall be done in accordance with those
conditions.
8.2 The commission may require, as a condition of a permit, that certain work shall
be performed within specified time periods.
8.3 The commission may specify that certain conditions of the permit shall run with
the land.
8.4 A permit shall expire three (3) years from the date of issuance. A permit may be
ex-tended once for an additional one (1) year period.
1.5 The commission may revoke or modify a permit for good cause provided that
it has con-ducted a public hearing.
Section 9. PRE-CONSTRUCTION REQUIREMENTS
9.1 No activity shall be undertaken until the permit has been recorded in the
Registry of Deeds or the Land Court.
9.2 Prior to commencement of site alteration, the petitioner shall display at the
entrance of the site a sign, not less than two (2) square feet: nor more than (3)
square feet in area, giving the wetlands by-law file number assigned to the project as
follows: “WINCHESTER WETLAND BY-LAW NO._____”. The sign shall be
displayed at all times and shall not be removed until a final release has been issued

by the commission. Failure to display the sign at all times prior to final release shall
be cause for a stop-work enforcement order.
Section 10. FEES
10.1 Permit fees shall be calculated by the conservation commission, are payable at
the time of application, and are non-refundable. Town projects shall be exempt
from fees.
10.2 Fee Schedule
Minor Project (house addition, tennis court, swimming pool, utility work, etc.):
$200.00
Single Family Dwelling: $600.00.
Subdivision: (road and utilities only) $500.00+$2/ft. of roadway sideline within 100
ft. of wetlands or within land subject to flooding + $0.02/sq. ft. of land within 25 ft.
of wetland disturbed.
Multiple Dwelling Structures: $750.00 +$150.00 per unit all or part of which lies
within 100 feet of a resource area or within riverfront area, land subject to flooding
or discharges storm water within an area subject to bylaw jurisdiction.
Commercial or Industrial Project: $2,500.00.
Extension of Permit :
a. Single family dwelling or minor project $ 150.00
b. Other $300.00
Refilings of Previously Denied Project Within 3 Years:
Original fee or $1,500.00, whichever is less.
Determinations: $ 150.00
Abbreviated Notice of Resource Area Delineation: $150.00
These fees are in addition to the fees charged under Chapter 131, Section 40 of the
General Laws.
Section 11. PLANS AND DRAWINGS
11.1 Plans shall adequately describe the proposed activity and its effect on wetlands,
related water resources, and adjoining land areas.

11.2 All drawings shall be drawn (1”-40’ max.) with the title designating the name of
the project location, and name(s) of the person(s) preparing the drawings, and the
date prepared, including all revision dates. Drawings shall be stamped and signed
by a registered professional engineer and/or a registered land surveyor of the
Commonwealth of Massachusetts. Pencil notations will not be accepted.
11.3 The following items are set out as a minimum standard:
(a) maximum and minimum groundwater elevations;
(b) calendar dates of measurements, including but not limited to samplings and
contours.
(c) indicate soil characteristics in representative parts of the property, including
depth of peat and mulch in wetlands. Include test borings, unless a variance is
allowed;
(d) a description, including calculations and data of any alterations to the one
hundred (100) year flood storage capacity of the site. If a change of flood storage
capacity is proposed, the applicant must demonstrate incremental compensatory
storage at every elevation of the flood plain; and
(e) methods to be used to control any embankments with a slope of 3:1 or steeper.
The applicant may submit, or may be required to submit additional information.
11.4 The drawings shall include:
(a) the one hundred (100) foot buffer zone;
(b) the “limit of work” line;
(c) a cross section of all wetlands, showing slope, bank, and bottom treatments;
(d) existing trees, stone walls, fences, buildings, historic sites, rock ridges, and outcroppings;
(e) a delineation of all wetlands, natural and manmade. Such delineation must be
made at the expense of the applicant, by a wetlands professional acceptable to the
commission, and shall not be made when the area is snow covered; and
(f) a clear delineation of all alterations proposed in or adjacent to wetlands and
floodplains. All such alterations shall be explained in text or footnoted.

11.5 Plans and data shall show the existing and proposed locations and elevations
listed below.
(a) the rim elevations of all catch basins, drains, culverts, and other drainage
structures immediately upstream and downstream of the site, as well as those on
site;
(b) the sizes and slopes of all culverts and pipes;
(c) a runoff plan and calculations showing runoff conditions for comparative
purposes;
(d) temporary and permanent on-site pollution and erosion control devices, such as
hooded catch basins, oil absorption pillows, detention/retention basins, flow dis
sipators or vegetative buffers;
(e) the extent and area of all structures, roadways, paved areas, septic systems,
wells, tanks and utility easements;
(f) any fill material which will be stored on site; and
(g) the lowest elevation of cellars and floors.
Section 12. CHANGES IN SUBMITTED PLANS
12.1 The applicant shall notify the commission in writing if there is a change in the
proposed activity after a determination of applicability or permit has been issued.
No work associated with these changes shall commence until the commission has
reviewed the changes and issued its decisions.
12.2 The commission shall review these changes and issue a written decision if a new
application or request is warranted.
12.3 The person making this request shall be notified by the commission within
twenty-one (21) days of the receipt of the request.
Section 13. APPEAL
Any person aggrieved by a decision of the commission, whether or not previously a
party to the proceeding, may appeal according to the provisions of the General
Laws.
Section 14. CERTIFICATE OF COMPLIANCE
14.1 Upon completion of the project, the applicant shall request in writing a
certificate of compliance from the commission. This request shall be accompanied

by an as built plan, as certified by a registered professional engineer and/or land
surveyor certifying substantial compliance with the approved plans.
14.2 If, after a site inspection, the commission determines that the requirements of
the permit have not been satisfactorily met, the request for a certificate of
compliance may be denied. The decision, along with the reasons for denial, shall be
forwarded to the applicant within twenty-one (21) days of the receipt of the request.
14.3 On the certificate of compliance, the commission may specify that certain
conditions of the permit shall run with the land.
14.4 The person to whom the certificate of compliance is issued shall record it within
ten (10) days in the Registry of Deeds or in the Land Court in the chain of title of the
affected property and shall notify the commission, in writing, of the recording.
Section 15. BURDEN OF PROOF
The applicant for a permit shall have the burden of proving by a preponderance of
the credible evidence that the work proposed in the application will not harm the
interests protected by this by-law. Failure to provide supporting evidence that the
proposed work will not harm the interests protected by this by-law shall be
sufficient cause for the commission to deny a permit, or grant with conditions or
continue the hearing to another date.
Section 16. PRE-ACQUISITION VIOLATION
Any person who acquires real estate upon which work has been done in violation of
this by-law shall comply with any order to restore said land to its condition prior to
said violation; provided, however, that no action, civil or criminal, shall be brought
against such person, unless commenced within three (3) years following the date of
acquisition of the real estate by such person.
Section 17. ENFORCEMENT
17.1 The commission, its agents, officers, and employees shall have authority to
enter upon privately owned land for the purpose of performing their duties under
this by-law and may make such examinations, surveys or sampling as the
commission deems necessary.
17.2 The commission shall have authority to enforce this by-law, its regulations, and
permits issued thereunder by violation notices, administrative orders, and civil
and/or criminal court actions.
17.3 Any person violating any of the provisions of this chapter, shall be deemed
guilty of a misdemeanor and upon conviction thereof shall be fined in an amount

not exceeding three hundred dollars ($300.00). Each day such violation is committed
or permitted to continue shall constitute a separate offense and shall be punishable
as such hereunder. )

Standard Order of Special Conditions *(Note: These are
the minimum conditions only. Other conditions may be added
as appropriate to each filing.)
13.

Special Conditions
DEP File No. 346-XXX
Winchester Wetlands Bylaw No. WWB – XXX
1. All work shall be undertaken as described in the Notice of Intent, attachments
thereto and plans referred to herein, except to the extent modified by the
following Special Conditions.
2. The Order of Conditions shall apply to any successor in interest or successor in
control of the project.
3. The Applicant shall insure that an individual designated “Site Superintendent” for
the purposes of this Order of Conditions, or a designee, is present on-site at all
times during which any earth-disturbing activity is conducted within the Buffer
Zone and/or the resource areas. The Site Superintendent shall ensure that the
Applicant complies with the conditions set forth herein. The Applicant shall
notify the Commission in writing of the Site Superintendent’s name, address and
business telephone number.
4. The Applicant shall notify Conservation Administrator Elaine Vreeland at (781)
721-7152 and __________________ (Assigned Commissioner) at least five
business days prior to the commencement of construction that all tree protection
and erosion control measures have been installed, so that the Administrator or
Commissioner may inspect and approve their location and sufficiency, and to
ensure that all conditions of the Order are understood.
5. Members and agents of the Conservation Commission shall be permitted to enter
upon and inspect the premises during regular construction hours and at other
times upon reasonable notice, to evaluate compliance with the provisions of this
Order of Conditions. Members and agents shall notify the Site Superintendent of
their presence and shall observe any reasonable requests by the Site
Superintendent regarding their presence in construction areas.
6. The Applicant shall complete all work in strict compliance with the project plans.
Any deviation from said plans shall be reported to the Conservation Commission

in order in writing for the Commission to make a determination as to whether or
not the deviation(s) taken singularly or taken as a whole require an amendment to
this Order of Conditions, or a new filing.
7. The Applicant shall furnish the construction contractor(s) with a copy of this
Order of Conditions, the Notice of Intent and all attachments thereto (including,
without limitation, any plans and specifications submitted therewith), to be kept
on-site by the construction contractor until the issuance of a Certificate of
Compliance. The Applicant shall obtain the construction contractor’s written
acknowledgement that it has read and understands this Order of Conditions. The
Conservation Administrator and members of the Conservation Commission will
be available to answer any questions that may arise concerning the requirements
and provisions of this Order of Conditions. This Order of Conditions shall be
annexed to and included in all construction contracts and subcontracts, which are
subject to this Order of Conditions. A copy of the contractor’s certification shall
be delivered to the Commission prior to the commencement of work.
8. The Applicant shall install and maintain a row of staked straw bales and a silt
fence, or other suitable form of erosion control, at the limit of work line, to the
satisfaction of the Commission or its agent. These erosion control measures shall
remain in place until all earth work is completed and exposed areas are
revegetated, or until the Commission issues a written determination that any or all
parts of these controls are no longer necessary.
9. The Applicant shall immediately correct and control any erosion problems
occurring on the site during the course of construction, and shall implement any
further erosion and sedimentation controls found to be necessary by the
Conservation Commission during the course of construction.
10. During the period of work and thereafter, no maintenance or refueling of vehicles
or construction equipment shall be performed within the Buffer Zone.
11. In the event that during the course of work, the applicant uncovers soils appearing
to contain any of the following: ash; domestic or industrial refuse or debris;
stained soils; materials containing oil, hazardous substances, or hazardous waste
as defined in applicable federal, state and local statues, regulations and bylaws;
construction fill or debris; animal hides or the remains thereof; any other solid or
liquid waste bearing material, then the Site Superintendent shall (i) cease all
activity in the areas surrounding such exposed soils, (ii) contact the Conservation
Administrator, the assigned Commissioner, the Board of Health, (iii) stake straw
bales around and suitably cover the area of suspect soils to prevent erosion or
leaching from such area, and (iv) secure the area of suspect soils against intrusion.
At the discretion of the Conservation Commission, the Applicant shall obtain such
sampling and laboratory analysis as the Commission deems necessary to
characterize the suspect soils. This Order of Conditions may be amended
thereafter to require such further action(s) by the Applicant as the Conservation

Commission deems necessary, in light of such soil analysis, to protect the
interests of the Wetlands Protection Act, the Winchester Wetland Bylaw, or the
public health and welfare.
12. In the event that an infiltration structure is to be constructed, a test pit shall be
performed to document the soil conditions and seasonal high groundwater
conditions at the proposed site of recharge. Seasonal high groundwater shall be
estimated based upon redoximorphic features in the soil. Depth to bedrock or
other restrictive layers shall also be identified. The soil conditions shall be
documented by a Certified Soil Evaluator, and witnessed by the Winchester
Engineering Department.
13. As-Built Plans: The following information shall be submitted with the Request
for Certificate of Compliance:
a. A certification from a Massachusetts Registered Professional (Civil)
Engineer stating that construction complies in all respects with this Order
of Conditions and setting forth deviations, if any exist.
b. Two sets of field surveyed as-built site plans prepared, signed and stamped
by a Massachusetts Registered Professional Land Surveyor or a
Massachusetts Registered Professional (Civil) Engineer. The as-built plan
shall include, at a minimum, and as applicable to the project, elevations of
all pipe inverts and outlets, pipe sizes, other drainage structures, and
materials; all other drainage structures, limits of clearing; all structures,
pavement and 2 foot contour elevations within 100 feet of wetlands
boundaries; locations of wetlands boundaries; all wetland replication
areas.
14. A member of the Commission or its agent shall approve all trees greater than 6”
in diameter to be removed within the buffer Zone. The total number of liner feet
to be removed on all trees greater than 6” in diameter shall be replaced by trees or
shrubs of an equal number of linear feet. The commission or its agent shall
approve the tree species and locations. In the event that an equal number of linear
feet of trees or shrubs are not replaced on site, he applicant may make a donation
to the Conservation Tree Fund for the remainder of linear feet at $10 per linear
foot.
15. The applicant shall submit proof to the Commission that the Order of Conditions
has been recorded prior to the commencement of work.
16. If the footprint of the garage changes but is no larger than as shown on the
referenced plan, that change is permitted within this Order.

14. THE NFIP FLOODPLAIN
MANAGEMENT REQUIREMENTS
The NFIP standards for floodplain development,
including:
♦ What maps, base flood elevations and other flood data must be
used,
♦ When permits are required,
♦ Ensuring that new development does not cause increased flooding
elsewhere,
♦ Standards to ensure that new buildings will be protected from
the base flood, and
♦ Additional requirements for certain types of development.
Unit 6 reviews more restrictive standards that may be required or
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A. THE NFIP’S REGULATIONS

For a community to participate in the National Flood Insurance Program, it
must adopt and enforce floodplain management regulations that meet or exceed
the minimum NFIP standards and requirements. These standards are intended to
prevent loss of life and property, as well as economic and social hardships that
result from flooding.
The NFIP standards work – as witnessed during floods in areas where buildings
and other developments are in compliance with them. Nationwide each year,
NFIP-based floodplain management regulations help prevent more than $1 billion
in flood damages.
This unit focuses on the minimum NFIP criteria. In some instances, more restrictive
state standards may exist, and they must also be met by communities in
the NFIP. They are the subject of the next unit.

NFIP REGULATIONS

The NFIP requirements can be found in Chapter 44 of the Code of Federal
Regulations (44 CFR). Revisions to these requirements are first published in the
Federal Register, a publication the Federal Government uses to disseminate rules,
regulations and announcements.
Most of the requirements related to your community’s ordinance are in Parts
59 and 60. These are included in Appendix E along with the mapping regulations
of Parts 65 and 70.
Figure 5-1 shows how the regulations are organized. The sections are referred
to in shorthand, such as 44 CFR 60.1—Chapter 44, Code of Federal Regulations,
Part 60, Section 1. In this course, excerpts are shown in boxes:
44 CFR 59.2(b) To qualify for the sale of federally-subsidized flood insurance a
community must adopt and submit to the Administrator as part of its application,
flood plain management regulations, satisfying at a minimum the criteria set forth
at Part 60 of this subchapter, designed to reduce or avoid future flood, mudslide
(i.e., mudflow) or flood-related erosion damages. These regulations must include
effective enforcement provisions.

As noted in Unit 2, when your community joined the NFIP, it agreed to abide
by these regulations. When your community’s FIRM was published, it had to
submit its ordinance to FEMA to ensure that it met these requirements.
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Part 59—General Provisions
Subpart A—General
59.1 Definitions
59.2 Description of program
59.3 Emergency program
59.4 References
Subpart B—Eligibility Requirements
59.21 Purpose of subpart
59.22 Prerequisites for the sale of flood insurance
59.23 Priorities for the sale of flood insurance under the regular program
59.24 Suspension of community eligibility
Part 60—Criteria for Land Management and Use

Subpart A—Requirements for Flood Plain Management Regulations
60.1 Purpose of subpart
60.2 Minimum compliance with floodplain management criteria
60.3 Floodplain management criteria for floodprone areas
(a) When there is no floodplain map
(b) When there is a map, but not flood elevations
(c) When there are flood elevations
(d) When there is a floodway mapped
(e) When there is a map with coastal high hazard areas
60.4 Floodplain management criteria for mudslide (i.e., mudflow)-prone areas
60.5 Floodplain management criteria for flood-related erosion-prone areas.
60.6 Variances and exceptions
60.7 Revisions of criteria for floodplain management regulations
60.8 Definitions
Subpart B—Requirements for State Floodplain Management Regulations
Subpart C—Additional Considerations in Managing Flood-Prone, Mudslide (i.e.,
Mudflow)-Prone, and Flood-Related Erosion-Prone Areas
Figure 5-1. 44 CFR Parts 59 and 60

Many state NFIP coordinators have prepared model flood damage prevention
ordinances to assist communities in meeting the NFIP requirements, so it is likely
that your community adopted an ordinance based on the state model.
NOTE: Periodically, the NFIP regulations are revised to incorporate new requirements or
clarify old ones. These changes are published in the Federal Register. Some revisions
require local ordinance amendments. Your community may or may not have made the
amendments needed to stay updated. Before you complete this unit, you should check
with your state NFIP coordinator or FEMA Regional Office to verify that your ordinance is
currently in full compliance with the latest NFIP requirements.

NFIP Requirements 5-6

COMMUNITY TYPES

NFIP regulations identify minimum requirements that communities must fulfill
to join and stay in the program. The requirements that apply to a particular
community depend on its flood hazard and the level of detail of the data FEMA
provides to the community. The specific requirements are in Section 60.3, and
apply to communities as follows:
♦ 60.3(a) FEMA has not provided any maps or data.
♦ 60.3(b) FEMA has provided a map with approximate A Zones
♦ 60.3(c) FEMA has provided a FIRM with base flood elevations
♦ 60.3(d) FEMA has provided a FIRM with base flood elevations and a map
that shows a floodway
♦ 60.3(e) FEMA has provided a FIRM that shows coastal high hazard areas
(V Zones)
Two important notes:
The NFIP requirements are minimums. As noted in 44 CFR 60.1(d), “Any
floodplain management regulations adopted by a State or a community which are
more restrictive than the criteria set forth in this part are encouraged and shall take
precedence.”
These requirements are cumulative. A 60.3(c) community must comply with

all appropriate requirements of sections 60.3(a) and (b). For example, 60.3(a) includes
basic requirements for subdivisions and utilities that are not repeated in the
later sections. All communities in the NFIP must comply with these subdivision
and utility requirements.
For example, a 60.3(c) community must use the base flood elevations provided
on the FIRM. If that community has an approximate A Zone without a BFE,
it must comply with the requirements of 60.3(b) for that area.
The rest of this unit explores the requirements of 44 CFR 60.3. It is organized
by subject matter, so it will not correspond with the sections in 44 CFR. Where
appropriate, the specific section numbers are referenced.
You should be able to identify where the requirements discussed in this unit
appear in your ordinance. If you cannot find a specific reference or if you are not
comfortable with your ordinance’s regulatory language, contact your state NFIP
coordinator or FEMA Regional Office. FEMA and your state will expect you to
enforce these minimum requirements as agreed to. If you don’t think your ordinance
language is clear or up to date, you should consider an amendment to remove
any doubt.
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This unit covers the minimum requirements for participation in the NFIP. As
noted, communities are encouraged to enact regulatory standards that exceed
these minimums and that are more appropriate for local conditions.
The Community Rating System (CRS) is a part of the
NFIP that rewards communities that implement programs
that exceed the minimums. It is explained in more detail in
Unit 9, Section C. Where provisions that can receive CRS
credit are mentioned in this course, they are highlighted with
the CRS logo.
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B. MAPS AND DATA

Flood maps and flood data were discussed in Units 3 and 4. This section
builds on that information, covering the NFIP requirements as to when and how a
community must use those maps and data.
Basic rule #1: Check to make sure you have the latest flood maps and data
published by FEMA. You must use the latest maps to administer
your floodplain management ordinance.

NFIP MAPS AND DATA

A community must adopt and enforce floodplain management regulations
based on data provided by FEMA (44 CFR 60.2(h)). This includes the floodplain
boundaries, base flood elevations, FIRM zones and floodway boundaries shown
on your current Flood Insurance Rate Map, Flood Boundary Floodway Map
and/or Flood Insurance Study.

44 CFR 60.2(h): The community shall adopt and enforce flood plain management
regulations based on data provided by the [Federal Insurance] Administrator.
Without prior approval of the Administrator, the community shall not adopt
and enforce flood plain management regulations based upon modified data reflecting
natural or man-made physical changes.

This requirement does not prevent a community from adopting and enforcing
regulations based on data more restrictive than that provided by FEMA. For example,
a community may want to regulate to an historical flood which was higher
than the BFEs shown on the FIRM. However, such data must be approved by the
FEMA Regional Office before it is used.
This requirement also does not prevent a community from using other technical
data to identify and regulate floodprone areas not shown on FEMA maps. For
example, many cities and urban counties map and regulate areas on small tributary
streams that are not shown on the FIRM.
The community always has a say in what the latest maps and data should be.
FEMA will send you proposed revisions to the official FIRM and you will have
time to review them and submit your comments to FEMA before they are published.
You also have a formal 90-day appeals period during which to submit your
appeals before BFEs are made final. If you disagree with the FEMA data at any
time and have scientific or technical data to support your position, you should
submit a request for a map revision as noted in Unit 4, Section D, Maintaining
and Revising NFIP Maps.
Annexations: If a property is in a recently annexed area that does not show up
on your community’s map, use the county’s map and base flood elevations
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(BFEs) to determine the flood protection requirements. In fact, you should formally
adopt the county’s FIRM in your ordinance to strengthen your basis for
regulating areas not currently shown on your FIRM.
Exceptions: The basic rule does not cover every situation. Four occasions
where a community may vary from the effective FIRM and other data provided
by FEMA are:
♦ When the FEMA data disagree with ground elevations.
♦ When the FEMA data are insufficient. This occurs in approximate A
Zones where base flood elevations and floodway boundaries are not provided
with the FIRM.
♦ When FEMA has provided draft revised data.
♦ When FEMA provides “advisory” flood hazard data.
These situations are discussed below.

Note: these situations only apply to the use of flood data for floodplain management
purposes. Insurance agents and lenders must use the current FIRM when
determining insurance rates and whether flood insurance is required. If a person
wants to vary from the current FIRM to obtain different premium rates or to not
have to purchase a flood insurance policy, the FIRM must be officially revised or
amended.

WHEN FIRM AND GROUND DATA DISAGREE

The BFEs published in the Flood Insurance Study set the level for flood protection
purposes. The maps are a graphic portrayal of that information.
Since FEMA usually does not have detailed topographic mapping to use in
preparing the flood maps, the flood boundaries are interpolated between cross sections
using whatever topographical information is available. This can result in inaccuracies

in drawing the boundaries on the map.
The BFE in relation to the actual ground elevation sets the floodplain limits
for regulatory purposes. When ground surveys show that a development site is
above the BFE, you can record the data and issue the permit. Then, if the developer
or owner wants the property removed from the Special Flood Hazard Area
designation, he or she can request a Letter of Map Amendment.
It is up to them to apply for a map change, not you. The procedure is discussed
in Unit 4, Section D.
Conversely, if site surveys show that areas considered outside the 100-year
floodplain on published maps are in fact below the BFE, you should require protection
of new buildings to the BFE. Even though a site may be technically outNFIP
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side the mapped SFHA, you are not doing future occupants any favors by ignoring
the known flood hazard.

REGULATING APPROXIMATE A ZONES

The second occasion where you may vary from the data provided by FEMA is
in approximate A Zones. Approximate A Zones are those areas not studied by the
detailed hydrologic/hydraulic methods. These areas are shown as “unnumbered A
zones” on the FIRM and “approximate 100-year flood zones” on the Flood
Boundary Floodway Map. The FIS will not contain specific base flood elevations
for approximate study areas nor will there be a floodway/fringe designation on the
FBFM.

44 CFR 60.3(b) When the Administrator has designated areas of special flood
hazards (A zones) by the publication of a community's FHBM or FIRM, but has
neither produced water surface elevation data nor identified a floodway or coastal
high hazard area, the community shall:…
(3) Require that all new subdivision proposals and other proposed developments
(including proposals for manufactured home parks and subdivisions) greater than
50 lots or 5 acres, whichever is the lesser, include within such proposals base
flood elevation data;
(4) Obtain, review and reasonably utilize any base flood elevation and floodway
data available from a Federal, State, or other source, including data developed
pursuant to paragraph (b)(3) of this section, as criteria for requiring that new construction,
substantial improvements, or other development in Zone A on the
community's FHBM or FIRM meet the standards …

Regulating development in approximate or unnumbered A Zones is one of the
tougher jobs you’ll face, especially in counties that have large areas of such
zones. 44 CFR Section 60.3(b)(4) requires that you make every effort to use any
flood data available in order to achieve a reasonable measure of flood protection.
Further, many states and local ordinances require a base flood elevation before a
permit can be issued for any development.
Here are some tips in obtaining data needed for unnumbered A Zones. Whichever
method you use, be sure to record on the permit records where the flood elevation
came from. This will help you be consistent with future development in the
same area.
♦ Check with your state NFIP coordinator. Some states have regulations or
guidance on how to obtain regulatory data. Some have repositories of data

or may help conduct a new study.
♦ Check with local flood control, sanitary or watershed districts. Like state
agencies, they may have their own programs for developing new flood
data.
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♦ If a body of water forms a boundary between two communities, the community
on the other side may have a detailed study. Such base flood data
are valid for both sides of a body of water.
♦ Ask the U.S. Army Corps of Engineers, U.S. Department of Agriculture/
Natural Resources Conservation Service, or U.S. Geological Survey if
they have knowledge of any flood studies, unpublished reports, or any
data that may pertain to the area in question.
♦ If the property is along a stream that is near state highway structures such
as bridges or culverts, the state highway department may have done a
flood study to properly size the structure.
♦ If the property is on a river with a power-generating dam, the dam owner
may have had to conduct a study for federal licensing.
♦ See if your engineer or the developer will conduct a study to calculate
BFEs.
Data obtained from one of these other sources should be used as long as they:
♦ Reasonably reflect flooding conditions expected during the base flood,
♦ Are not known to be technically incorrect, and
♦ Represent the best data available.
The FEMA publication Managing Floodplain Development in Approximate
Zone A Areas: A Guide for Obtaining and Developing Base (100-Year) Flood
Elevations provides information on a number of methodologies for developing
BFEs in approximate A zones. These methodologies range from detailed methods
that produce BFEs and perform floodway analyses similar to those developed for
a Flood Insurance Study to simplified methods that can be used in isolated areas
where more costly studies cannot be justified.
If your community has approximate A Zones that are likely to be developed,
you should get a copy of this document and have your engineer review it. You can
also download FEMA’s Quick-2 software for computing flood elevations from
the FEMA flood hazard mapping website.

Small developments

If the project is an isolated building, such as a single-family home in an undeveloped
area or a subdivision or other development that does not meet the thresholds
in 44 CFR Section 60.3(b)(3), you still must ensure that the building is protected
from flood damages by meeting the requirements of 44 CFR 60.3(a)(3).
This paragraph requires you to determine if the site is reasonably safe from flooding
and, if it is not, that you ensure the building is constructed with methods and
practices that minimize flood damages and meets other construction requirements.

In nearly all cases the only way to do this is to require that the building be elevated
to above an elevation that you determine.
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There are several possible ways of establishing this elevation:
♦ Walk the site with the property owner and find a site on high ground for
the building. Sometimes by this method alone you can determine a safe
building site or establish a safe building elevation, particularly in the
floodplain of a small stream. Sometimes detailed topographic maps are
available that may help.
♦ Use historical records or the flood of record (the highest known flood level
for the area). It may be that a recent flood was close to the base flood. If
records of the recent flood can be used, base your regulatory flood elevations
on them (or add a foot or two to the historical flood levels to provide
a margin of error). Before you do this, get a second opinion from your
state NFIP coordinator, FEMA Regional Office or other agency that is familiar
with the flood data you want to use.
♦ Require protection to a set elevation such as at least five feet above grade.
Only use this approach if you feel confident that the five feet of elevation
will provide adequate flood protection to the building.
♦ Require the permit applicant to develop a base flood elevation or develop
one yourself using one of the methods in the FEMA publication Managing
Floodplain Development in Approximate Zone A Areas: A Guide for Obtaining
and Developing Base (100-Year) Flood Elevations. This will usually
require the services of an engineer, but will be worth the additional
expense if it is the only way to make sure the building is protected from
flood damage. There are several methods of determining BFEs at varying
costs and levels of detail.
The first three methods are not as good as requiring protection to a BFE.
However, they may be more appropriate for small isolated projects where the
costs of developing BFE information will be high relative to the cost of the building.
The third approach will result in lower flood insurance rates than if the building
had no protection, but the rates are not as favorable as they would be if a BFE
were calculated. Examples of the possible rates are discussed in Unit 9, Section B.

Larger developments

You are encouraged to discuss the flood hazard as early as possible in discussions
with subdividers and developers of large areas. If a subdivision or planned
unit development will be partially in the floodplain, there may be ways to avoid
building in the flood hazard area, which can save the developer the cost of a flood
study.
44 CFR 60.3(b)(3): [Communities must] Require that all new subdivision proposals
and other proposed development (including proposals for manufactured
home parks and subdivisions) greater than 50 lots or 5 acres, whichever is the
lesser, include within such proposals BFE data.
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Any subdivision or other large development that meets this threshold must be

evaluated to determine if the proposed site is in an approximate A Zone and
whether BFEs are required. If BFEs are required, the developer must conduct the
required study (the community, state or other agency may provide assistance).
While the study must provide BFEs, you may want to require a floodway delineation
and inclusion of other data needed to ensure that the building sites will be
reasonably safe from flooding.
BFE data are required for the affected lots in the subdivisions shown in Figure
5-2 and Figure 5-3. Figure 5-2 shows a 76-lot subdivision with several lots clearly
affected by an approximate Zone A area. The subdivision depicted in Figure 5-3
is only 12 lots, but BFEs are required because the subdivision covers more than
five acres and clearly shows buildable sites affected by an approximate Zone A
area.
Figure 5-2: Proposed 76-lot subdivision
Figure 5-3: Proposed 6.7-acre subdivision
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In Figure 5-4, the entire approximate Zone A area is to be left as open space.
If the planned subdivision shows the floodplain is contained entirely within an
open space lot, it may not be necessary to conduct a detailed engineering analysis
to develop BFE data.
Figure 5-4: Proposed 76-lot subdivision
44 CFR 65.3: As soon as practicable, but not later than six months after the date
such information becomes available, a community shall notify the Administrator
of [map] changes by submitting technical or scientific data in accordance with this
part.

When a developer prepares a detailed flood study in an approximate A Zone,
you must submit the new flood information to FEMA within six months. The
community can pass that cost on to the developer by requiring that he or she submit
a request for a Letter of Map Revision as a condition of approving the development.
CRS credit is provided if BFEs, floodways and related regulatory
data are provided in areas not mapped by the NFIP. This
credit can be found in Activity 410, Section 411, of the CRS
Coordinator’s Manual or the CRS Application.

DRAFT REVISED NFIP DATA

The third situation where a community may vary from the official FEMA data
is when FEMA has sent some preliminary data to the community for review.
Communities are required to “reasonably utilize” the data from a draft or preliminary
FIRM or flood insurance study.
Four scenarios are possible:
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♦ Where the original FIRM shows an A or V Zone with no BFEs: Use the
draft information. In the absence of other elevation or floodway data, the
draft information is presumed to be the best available.
♦ Where the original FIRM shows an AE or VE Zone with a BFE or floodway
and the revision increases the BFE or widens the floodway: The draft
revised data should be used. However, if the community disagrees with

the data and intends to appeal, the existing data can be presumed to be
valid and may still be used until the appeal is resolved.
♦ Where the original FIRM shows an AE or VE Zone with a base flood elevation
or floodway and the revision decreases the BFE or shrinks the
floodway: The existing data should be used. Because appeals may change
the draft data, the final BFE may be higher than the draft. If you were to
allow new construction at the lower level as shown in the draft, the owners
may have to pay higher flood insurance premiums.
♦ Where the original FIRM shows a B, C or X Zone: NFIP regulations do
not require that the draft revised data be used. However, you are encouraged
to use the draft data to regulate development, since these areas are
subject to a flood hazard.
If the community intends to appeal preliminary data, it must be done during
the official appeals period. Otherwise, you will have to wait for the new map to
become official and submit a request for a map amendment or revision.
For more information on this issue, see Use of Flood Insurance Study (FIS)
Data As Available Data, FEMA Floodplain Management Bulletin 1-98.
CLOMRs: The above four scenarios are also relevant for a Conditional Letter
of Map Revision or CLOMR. Note the conditional part of a CLOMR. A CLOMR
provides that if a project is constructed as designed, the BFEs can be revised or
modified (or the property in question can be removed from the SFHA) AFTER the
as-built specifications are submitted AND the final LOMR is issued.
A permit cannot be issued based on a lower BFE proposed by a CLOMR until
the final LOMR is issued. However, you can issue a permit for that part of the
work not dependent on the changes that will result from the LOMR and condition
the full permit upon receipt of the final LOMR.

ADVISORY FLOOD HAZARD DATA

Sometimes FEMA issues advisory data after a major flood where it was found
that the FIRM and/or flood insurance study underestimated the hazard. This information
is provided so communities can ensure that reconstructed buildings are
protected from the true hazard, not the one shown on the FIRM.
When you receive such advisory information, you should “reasonably utilize”
it. If your community agrees with the information, the ordinance should be reNFIP
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vised to adopt it. If it disagrees with the data, you should be ready to explain why
the community is not requiring construction and reconstruction to be protected.
You and your community are not helping residents if you allow them to rebuild
without protection from a known hazard.
For more information on this issue, see Use of Flood Insurance Study (FIS)
Data As Available Data, FEMA Floodplain Management Bulletin 1-98.
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C. PERMIT REQUIREMENTS

Permits are required to ensure that proposed development projects meet the
requirements of the NFIP and your ordinance. Once a person applies for a permit,

you can review the plans and make sure the project complies.

Basic rule #2: A permit is required for all development in the SFHA shown
on your FIRM.

The first step, therefore, is to get people to apply for a permit.

DEVELOPMENT PERMIT

44 CFR 59. Definitions: "Development" means any man-made change to improved
or unimproved real estate, including but not limited to buildings or other
structures, mining, dredging, filling, grading, paving, excavation or drilling operations
or storage of equipment or materials.

The NFIP requirements are keyed to “development” in the floodplain. “Development”
means “any man-made change to improved or unimproved real estate.”
This includes, but is not limited to:
♦ Construction of new structures
♦ Modifications or improvements to existing structures
♦ Excavation
♦ Filling
♦ Paving
♦ Drilling
♦ Driving of piles
♦ Mining
♦ Dredging
♦ Land clearing
♦ Grading
♦ Permanent storage of materials and/or equipment

44 CFR 60.3(a)(1) [“60.3(a) communities” that do not have a FIRM must] Require
permits for all proposed construction or other development in the community, including
the placement of manufactured homes, so that it may determine whether
such construction or other development is proposed within flood-prone areas;

If you are a 60.3(a) community, you do not have a FIRM. Consequently, you
must require a permit for all development projects throughout your community.
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You must review each project’s location to determine if it has a flood risk. If it
does, the best way to protect a new building from flood damage is to obtain a BFE
for the site and require that the building be elevated or protected to or above that
BFE.

Building permits

Most communities have long had a system for issuing building permits, but
many have not had a permit system for “development.” Regulating all development
in floodplains is essential because fill or other material can obstruct flood
flows just as structures can.
Because a “building permit” often covers only construction or modifications

of buildings, this study guide uses the term “development permit.” You should
check your permit system to ensure that in the floodplain, permits are being required
for ALL projects that meet the definition of development, not just “building”
projects. Make sure you regulate the following in addition to the traditional building
projects:
♦ Filling and grading.
♦ Excavation, mining and drilling.
♦ Storage of materials.
♦ Repairs to a damaged building that do not affect structural members.
♦ Temporary stream crossings
♦ Activities by other government agencies, such as roads, bridges and school
buildings
If your building permit system does not require permits for these activities,
you need to revise your system, enact a new type of “development permit” or otherwise
ensure that people apply for a permit for these non-building projects.

Small projects

You have some discretion to exempt obviously insignificant activities from
the permit requirement, such as planting a garden, farming, putting up a mailbox
or erecting a flagpole. You may also want to exempt routine maintenance, such as
painting or re-roofing.
The key is whether the project will present a new obstruction to flood flows,
alter drainage or have the potential to be a substantial improvement. These
determinations
can only be made by the permit official, not the builder, so make sure
your exemptions are clear. There should be no possibility of a misunderstanding
resulting in construction of a flood flow obstruction or a substantial improvement
without a permit.
NFIP Requirements 5-19
Some communities specifically exempt small projects in their ordinances.
This is the recommended approach, as it avoids challenges that the permit official
arbitrarily decides what projects need permits. Check with your state coordinating
agency and/or FEMA Regional Office before you do this. You may be able to exempt
projects (other than filling, grading or excavating) valued at less than, say,
$500.

PERMITS FROM OTHER AGENCIES

44 CFR 60.3(a)(2) requires all NFIP communities to ensure that other federal
and state permits have been obtained. You should not issue your local permit until
you are certain that the other agencies’ requirements are met.
The purpose of this requirement is to help assure that coordination occurs between
various levels of government on projects impacting on floodplains. The
requirement has the added benefit of protecting permit applicants by making sure
they are aware of and obtain all of the permits necessary for a floodplain development
prior to making irreversible financial investments. Permit applicants are

not well served if they are allowed to proceed with a project only to have work
stopped later by a Federal or State agency because they have not obtained proper
permits.
Some communities allow their permit officials to issue the local permit on the
condition that other required permits are obtained. However, this is not as effective
as holding the local permit until the applicant can show that the other agencies
have issued or will issue their permits.
Otherwise, the project may get under way before you are sure that it meets all
legal requirements.
To implement this requirement, you’re encouraged to develop a list of what
permits are required in your jurisdiction. Your state NFIP coordinator should be
able to help.
These development activities may require a state permit:
♦ Construction in the coastal zone.
♦ Construction in floodways or other designated areas.
♦ Stream crossings or projects that affect navigable rivers.
♦ Installation of septic systems.
♦ Subdivision standards or subdivision plat or lot filing requirements.
♦ Manufactured housing (mobile home) park or tie-down requirements.
♦ Public health facilities, such as hospitals and nursing homes.
♦ Alteration of sand dunes.
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♦ Operating a landfill or hazardous materials storage facility.
The more common federal regulations that may require a permit include:
♦ U.S. Army Corps of Engineers Section 404—permits for wetlands filling
♦ U.S. Army Corps of Engineers Section 10—permits for work in navigable
waterways
♦ U.S. Coast Guard—permits for bridges and causeways that may affect
navigation.
♦ U.S. Fish and Wildlife Service—consultations required under Sections 7
and 10 of the Endangered Species Act of 1973.
You should also check with your county; sewer, sanitary or flood control district;
water management district; and any other local or regional agency that may
regulate certain types of development in the floodplain.
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D. ENCROACHMENTS

Once a permit application is received and the proposed project is ready for review,
the next job is to ensure that the project will not impose flood problems on
other properties.

Basic rule #3: Development must not increase the flood hazard on other
properties.

This is more of a concern in riverine situations where a project may dam or
divert flowing water onto other properties or increase flood flows downstream. To
prevent this, communities adopt floodways to designate those areas where flood
flows are most sensitive to changes brought by development.
Communities must regulate development in these floodways to ensure that
there are no increases in upstream flood elevations. For streams and other watercourses
where FEMA has provided BFEs, but no floodway has been designated,
the community must review developments on a case-by-case basis to ensure that
these increases do not occur.

REGULATORY FLOODWAYS

44 CFR 59.1 Definitions: "Regulatory floodway" means the channel of a river or
other watercourse and the adjacent land areas that must be reserved in order to
discharge the base flood without cumulatively increasing the water surface elevation
more than a designated height.

As explained in Unit 3, Section B, the floodway is the central portion of a riverine
floodplain needed to carry the deeper, faster moving water. Buildings, structures
and other development activities—such as fill—placed within the floodway
are more likely to obstruct flood flows, causing the water to slow down and back
up, resulting in higher flood elevations.
A floodway is included with most riverine Flood Insurance Studies and will
generally be shown on the Flood Insurance Rate Map (FIRM). Some of the older
Flood Insurance Studies will have a separate floodway map. The community officially
adopts its “regulatory floodway” in its floodplain management ordinance.

ENCROACHMENT REVIEW

All projects in the regulatory floodway must undergo an encroachment review
to determine their effect on flood flows and ensure that they do not cause problems.
Development projects in the flood fringe by definition do not increase flood
heights above the allowable level, so encroachment reviews are not needed.
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44 CFR 60.3(d)(3): [In the regulatory floodway, communities must] Prohibit encroachments,
including fill, new construction, substantial improvements, and
other development within the adopted regulatory floodway unless it has been
demonstrated through hydrologic and hydraulic analyses performed in accordance
with standard engineering practice that the proposed encroachment would
not result in any increase in flood levels within the community during the occurrence
of the base flood discharge.

The objective of this requirement and the floodplain management ordinance to
ensure that the floodway is reserved to do its natural job: carrying floodwater. The
preferred approach is to avoid all development there.
Once your community adopts its floodway, you must fulfill the requirements
of 44 CFR 60.3(d). The key concern is that each project proposed in the floodway
must receive an encroachment review, i.e., an analysis to determine if the project
will increase flood heights. You may also want to require that this review determine
if the project will cause increased flooding downstream. Note that the regulations
call for preventing ANY increase in flood heights. This doesn’t mean you

can allow a foot or a tenth of a foot – it means zero increase. If you do not limit
the increase to zero, small increases in flood heights from individual developments
will cumulatively have significant impacts on flood stages and flood damages.
Under NFIP minimum requirements, it is assumed that there will be no cumulative
effects since the permissible rise for any single encroachment is zero.
Projects, such as filling, grading or construction of a new building, must be
reviewed to determine whether they will obstruct flood flows and cause an increase
in flood heights upstream or adjacent to the project site.
Projects, such as such as grading, large excavations, channel improvements,
and bridge and culvert replacements, should also be reviewed to determine
whether they will remove an existing obstruction, resulting in increases in flood
flows downstream.
Your community may conduct the encroachment review, or you may require
the developer to conduct it. Most local permit officials are not qualified to make
an encroachment review, so most require that this be done by an engineer at the
developer’s expense.
As the permit reviewer, it is the community’s job to ensure that an activity
will not cause a problem. You have two options for doing this: For every project
you could require the applicant’s engineer to certify that there will be no rise in
flood heights or you can make the determination for minor projects.
Encroachment certification: To ensure that the encroachment review is done
right, you may want to require the developer to provide an encroachment certification.
This is often called a “no-rise” certification because it certifies that the development
project will not affect flood heights. An example of a form developed
by the North Carolina state coordinating agency is shown in Figure 5-5.
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The certification must be supported by technical data, which should be based
on the same computer model used to develop the floodway shown on the community's
map.

“NO-RISE” CERTIFICATION
This is to certify that I am a duly qualified registered professional engineer licensed
to practice in the State of
It is further to certify that the attached technical data supports the fact that
proposed (Name of Development) will not impact the 100-year flood
elevations, floodway elevations, or floodway widths on
(Name of Stream) at published sections in the Flood Insurance Study for
_______________(Name of Community) dated
(Study Date) and will not impact the 100-year flood elevations, floodway elevations,
or floodway widths at unpublished cross-sections in the vicinity of the proposed
development.
Attached are the following documents that support my findings:
Date: _____
Signature:
Title: {SEAL}
Figure 5-5: Example no-rise certification

Although your community is required to review and approve the encroachment
review, you may request technical assistance and review from the FEMA
Regional Office or state NFIP Coordinator. If this alternative is chosen, you must

review the technical submittal package and verify that all supporting data are included
in the package before sending it to FEMA.
Minor projects: Some projects are too small to warrant an engineering study
and the certification. Many of these can be determined using logic and common
sense: a sign post or telephone pole will not block flood flows. Barbed wire farm
fences that will be pushed over or ripped out early in the flood may also be permitted
without a certification; however, larger more massive fences could be an
obstruction to flood flows and may require an engineering study and certification.
A driveway, road or parking lot at grade (without any filling) won’t cause an obstruction,
either.
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Building additions, accessory buildings, and similar small projects can be located
in the conveyance shadow. This is the area upstream and downstream of an
existing building or other obstruction to flood flows. Flood water is already flowing
around the larger obstruction, so the addition of a new structure will not
change existing flood flow.
Determining the limits of the conveyance shadow is illustrated in Figure 5-6.
Small structures located completely within the shadow can be permitted without
the engineering analysis needed for a no-rise certification.
Note: Just because a small structure can be located in the conveyance shadow,
it is still preferable to keep all development out of the floodway. Don’t forget: all
buildings must be elevated or otherwise protected from the base flood.
Figure 5-6. Determining the conveyance shadow

STREAMS WITHOUT FLOODWAY MAPS

If your community has a FIRM with base flood elevations along rivers or
streams, but no mapped floodway, you must evaluate all development to ensure
that it will not increase flood stages by more than one foot.

44 CFR 60.3(c)(10): [Communities must] Require until a regulatory floodway is
designated, that no new construction, substantial improvements, or other development
(including fill) shall be permitted within Zones A1-30 and AE on the
community's FIRM, unless it is demonstrated that the cumulative effect of the
proposed development, when combined with all other existing and anticipated
development, will not increase the water surface elevation of the base flood more
than one foot at any point within the community.

For the purposes of administering your ordinance, you should treat the entire
riverine floodplain as a floodway. You should require the same encroachment cerNFIP
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tification to ensure that a development project will not obstruct flood flows and
cause increased flooding on other property. This approach is recommended for all
other riverine floodplains without a mapped floodway.
In riverine floodplains where no floodway has been designated, the review
must demonstrate that the cumulative effect of the proposed development, when
combined with all other existing and anticipated development:
♦ Will not increase the water surface elevation of the base flood more than
one foot at any point within the community, and
♦ Is consistent with the technical criteria contained in Chapter 5 (Hydraulic

Analyses) of the Flood Insurance Study: Guidelines and Specifications for
Study Contractors, FEMA-37, 1995.
This review must be required for all development projects, although you may
make the same judgments on minor projects as for floodways. You should pay
particular attention to developments that may create a greater than one-foot increase
in flood stages, such as bridges, road embankments, buildings and large
fills.
Note: In some states, floodways are mapped based on allowing flood heights
to increase by less than one foot. In those states, the encroachment certification
must be based on that more restrictive state standard, not the FEMA standard that
allows a one-foot rise.

ALLOWABLE INCREASES IN FLOOD HEIGHTS

In some situations, it may be in the public interest to allow increase in flood
heights greater than those allowed under the NFIP regulations.
For example, it would be hard to build a flood control reservoir without affecting
flood heights. Because a dam would have a major impact on flood heights,
there needs to be a way to permit such projects, especially those that are intended
to reduce flooding.
However, when the project will change the flood level, maps must be changed
to reflect the new hazard.
44 CFR 60.3(d)(4) Notwithstanding any other provisions of § 60.3, a community
may permit encroachments within the adopted regulatory floodway that would result
in an increase in base flood elevations, provided that the community first applies
for a conditional FIRM and floodway revision, fulfills the requirements for
such revisions as established under the provisions of § 65.12, and receives the
approval of the Administrator.

If your community proposes to permit an encroachment in the floodway or the
floodplain that will cause increases in the BFE in excess of the allowable level,
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you’re required to apply to the FEMA Regional Office for conditional approval of
such action prior to permitting the project to occur.
As part of your application for conditional approval, you must submit:
♦ A complete application and letter of request for conditional approval of a
change in the FIRM or a Conditional Letter of Map Revision (CLOMR),
along with the appropriate fee for the change (contact the FEMA Regional
Office for the fee amount).
♦ An evaluation of alternatives which, if carried out, would not result in an
increase in the BFE more than allowed, along with documentation as to
why these alternatives are not feasible.
♦ Documentation of individual legal notice to all affected property owners
(anyone affected by the increased flood elevations, within and outside of
the community) explaining the impact of the proposed action on their
properties.
♦ Concurrence, in writing, from the chief executive officer of any other
communities affected by the proposed actions.

♦ Certification that no structures are located in areas which would be affected
by the increased BFE (unless they have been purchased for relocation
or demolition).
♦ A request for revision of BFE determinations in accordance with the provisions
of 44 CFR 65.6 of the FEMA regulations.
Upon receipt of the FEMA conditional approval of the map change and prior
to approving the proposed encroachments, you must provide evidence to FEMA
that your community’s floodplain management ordinance incorporates the postproject
condition BFEs.
NFIP Requirements 5-27

E. NEW BUILDINGS IN A ZONES BUILDINGS

Basic rule #4: New, substantially improved or substantially damaged buildings
must be protected from damage by the base flood.

In this course, the term “building” is the same as the term “structure” in the
NFIP regulations. Your ordinance may use either term.

44 CFR 59.1 Definitions: "Structure" means, for flood plain management purposes,
a walled and roofed building, including a gas or liquid storage tank, that is
principally above ground, as well as a manufactured home.

The term “building” or “structure” does not include open pavilions, bleachers,
carports and similar structures that do not have at least two rigid walls and a roof.
How to determine if a building is substantially improved or substantially damaged
is discussed in Unit 8. In this unit, consider the term “building” as an allencompassing
term that includes substantial improvements and repairs of substantial
damage to a building.
Residential and nonresidential buildings are treated differently. A residential
building must have a higher level of protection—if it is to be built in the floodplain,
it must be elevated above the BFE. Nonresidential buildings, on the other
hand, may be elevated or floodproofed (made watertight below the BFE).

ELEVATION

44 CFR 60.3(c)(2) [Communities must] Require that all new construction and
substantial improvements of residential structures within Zones A1-30, AE and
AH zones on the community's FIRM have the lowest floor (including basement)
elevated to or above the base flood level…

In Zones A1-A30, AE and AH, all new construction and substantial improvements
of residential structures must be elevated so that the lowest floor (including
the basement) is elevated to or above the BFE. This can be done in one of three
ways:
♦ Elevation on fill.
♦ Elevation on piles, posts, piers or columns.
♦ Elevation on walls or a crawlspace.

Fill

Fill can be used by itself or in conjunction with other types of foundations to
raise the lowest floor of a building above the BFE. However, restrictions to the
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Figure 5-7. These two new buildings
elevated on fill were not
damaged by this 100-year flood.

use of fill apply in floodways where fill would cause an increase in flood heights
and in V zones where it would act as an obstruction to waves.
Some communities require or encourage the use of fill to elevate residential
buildings because they consider fill a safer construction method since the building
itself is not in contact with floodwaters. Other communities limit the use of fill in
the flood fringe to protect flood storage capacity or require compensatory storage,
which is discussed in Unit 6, Section C.
Where fill is the method of choice, it should be properly designed, installed in
layers and compacted. Simply adding dirt to the building site may result in differential
settling over time.
The fill should also be properly
sloped and protected from erosion
and scour during flooding. To
provide a factor of safety for the
building and its residents, it is recommended
that the fill extend 10 – 15
feet beyond the walls of the building
before it drops below the BFE.

Piles, posts, piers or
columns

Piles, piers, posts or columns are
appropriate foundations for elevating
buildings above the BFE where there
is deeper flooding, fill is not feasible
or not allowed, or for areas with high
velocity flooding. Where flooding is
likely to have high velocities or
waves, leaving the area below the
building free of obstruction with no
lower area enclosure is preferred. As
illustrated in Figure 5-8, this permits
unrestricted flow of floodwater under
the building. There will be less force
applied to the building by
floodwaters and less impact on flood
heights than if solid walls were used.
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Figure 5-8. Elevation on piers

Walls or crawlspace

The third elevation technique is to build on solid walls. In shallower flooding
areas, this elevation technique is the same as creating a crawlspace—a foundation
of solid walls that puts the lowest floor above the flood level. In deeper flooding

areas this often results in elevating the building a full story and creation of an enclosed
area below the BFE.
When solid walls are used, care must be taken to ensure that hydrostatic or
hydrodynamic pressure does not damage the walls. As discussed in Unit 1, Section
B, these water pressures can cause a solid wall to collapse damaging the elevated
portion of the building.
There are two ways to prevent this:
♦ Stem walls can be used on two sides parallel to the flow of water. The
other two sides are kept open (Figure 5-9). This minimizes the obstruction
to floodwaters and lessens pressure on the foundation.
♦ The walls can be built with openings large enough to allow floodwaters to
flow in and out, preventing differential pressures on the walls. Openings
are required any time there is a fully enclosed area below the BFE. This is
discussed in more detail in the later section on enclosures.
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Figure 5-9: Building elevated on parallel stem walls.
Figure 5-10: Building elevated on crawlspace with openings.

When a crawlspace is used to elevate the building above the base flood elevation,
it creates an enclosed area below the BFE that must meet all requirements
that apply to enclosures including the openings requirement (see the sections of
this Unit on Enclosures and Openings). In addition the floor of the crawlspace
must be at or above the lowest adjacent grade to the building to minimize hydroNFIP
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static pressures against the crawlspace walls and the ponding of water within the
crawl space after a flood.
Recently FEMA issued a policy allowing communities to permit construction
of crawlspaces with their floors below grade in the Special Flood Hazard Area
(SFHA) under certain conditions. Communities that wish to allow below-grade
residential crawlspace construction must require that the interior grade of the
crawlspace is no more than two feet below the lowest adjacent grade, the height
of the crawlspace measured from the interior grade of the crawlspace to the top of
the crawlspace wall does not exceed four feet at any point, and the building meets
other limitations. These communities must adopt these requirements as part of
their floodplain management ordinance. Below-grade crawlspaces that meet these
requirements will not be considered basements, but the buildings will still have
higher flood insurance rates than if the same crawlspace had its floor at or above
lowest adjacent grade.
Technical Bulletin 11-01 Crawlspace Construction for Buildings Located in
Special Flood Hazard Areas provides a best practices approach for crawlspace
construction. While communities may allow below-grade crawlspace construction,
the Technical Bulletin continues to recommend that the interior of the crawlspace
be backfilled so that the interior grade is level to or higher than the lowest
adjacent grade (LAG) to the building. The Technical Bulletin offers appropriate
considerations and guidance for below-grade crawlspace construction. Communities
that wish to allow below-grade crawlspaces should refer to the Technical Bulletin

for the specific requirements that must be incorporated into their floodplain
management ordinance.

How high?

NFIP regulations require that the lowest floor of a building must be elevated
above the BFE. Note three things about this minimum requirement:
1. The term “lowest floor” includes a basement because all usable portions of
a building must be protected from flood damage.

44 CFR 59.1. Definitions: "Lowest Floor" means the lowest floor of the lowest enclosed
area (including basement). An unfinished or flood resistant enclosure, usable
solely for parking of vehicles, building access or storage in an area other
than a basement area is not considered a building's lowest floor; provided, that
such enclosure is not built so as to render the structure in violation of the applicable
non-elevation design requirements of section 60.3.

2. The minimum requirement is to elevate to the BFE. In the next unit, we
will discuss freeboard, an extra margin of protection that requires the lowest
floors to be one or more feet above the BFE.
3. In A Zones, under the minimum NFIP requirement, the lowest floor is
measured from the top of the floor (Figure 5-11). However, all portions of
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the building below the BFE must be constructed with flood resistant materials
and building utility systems (including ductwork) must be elevated
above the BFE or floodproofed (made watertight) to that elevation. To
meet these requirements, it is recommended that buildings on elevated
foundations, such as piles or a crawlspace, have supporting beams or floor
joists and building utility systems elevated to or above the BFE to protect
them from flood damage. This is generally easier than using flood resistant
materials for floor support systems or floodproofing building utility
systems.
Figure 5-11. In A Zones: the top of the
floor is the reference level

Elevation Certificate

Because most new buildings built in the floodplain are residences, elevating
them is one of the most important requirements of the NFIP. To ensure that a
building is elevated above the BFE, the lowest floor is surveyed and an elevation
certificate is obtained and kept by the local permit office. This is discussed in
more detail in Unit 7, Section G.

ENCLOSURES

Enclosures are areas created by a crawlspace or solid walls that fully enclose
areas below the BFE. They deserve special attention for two reasons:
♦ The walls of enclosed areas are subject to flood damage from hydrostatic
and hydrodynamic forces.
♦ People are tempted to convert enclosures that are intended to be flooded
into areas that can sustain damage in a flood.
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NFIP regulations allow certain uses in enclosures below the BFE because they

can be designed so that they are subject to minimal flood damage. Three uses are
allowed:
♦ building access
♦ vehicle parking
♦ storage.
The storage permitted in an enclosed lower area should be limited to that
which is incidental and accessory to the principal use of the structure. For example,
if the structure is a residence, storage should be limited to items such as lawn
and garden equipment, bicycles, and snow tires which either have a low damage
potential or that can be easily moved to the elevated portion of the building if
there is a flood.
The floodplain regulation requirements can be easier to accept if owners and
builders are encouraged to think about the enclosed lower areas as usable space. If
a building has to be elevated, say, five feet above grade, the owner should be encouraged
to go up eight feet. This allows the lower area to be used for parking—
and provides three extra feet of flood protection.
However, if the lower area is enclosed, there is a tendency for the owner to
forget about the flood hazard and convert the enclosure to a bedroom or other finished
room. This must be prevented.
Since floodwaters are intended to enter the enclosure—it must be built of
flood-resistant materials (see the section on flood-resistant materials do determine
which are acceptable). Not allowed are finishings such as carpeting, paneling, insulation
(both cellulose and fiberglass) and gypsum wallboard (also known as
drywall and sheet rock).
Utilities that serve the upper level also must be protected from flood damage.
Consequently, a furnace cannot be put in an enclosure unless it is located above
the BFE. This is explained in more detail in Engineering Principles and Practices
for Flood Damage-Resistant Building Support Utility Systems, FEMA 348, and
November 1999. When the lower area enclosure is used to provide access to the
upper level, a stairway can be designed that provides this access yet is resistant to
flood damage. Installing an elevator is more difficult, but there are ways to design
and install an elevator that will face minimal flood damage, as explained in Elevator
Installation for Buildings Located in Special Flood Hazard Areas, FIA-TB-4,
FEMA 1993.

Openings

As noted in Unit 1, solid walls can collapse from hydrostatic pressure if
floodwaters get too deep outside the building. To prevent this, an enclosure must
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have openings to allow floodwaters to enter and leave, thus automatically equalizing
hydrostatic flood forces on both sides of the walls.
44 CFR 60.3(c)(5) [Communities must] Require, for all new construction and
substantial improvements, that fully enclosed areas below the lowest floor that
are usable solely for parking of vehicles, building access or storage in an area
other than a basement and which are subject to flooding shall be designed to
automatically equalize hydrostatic flood forces on exterior walls by allowing for

the entry and exit of floodwaters. Designs for meeting this requirement must either
be certified by a registered professional engineer or architect or meet or exceed
the following minimum criteria: A minimum of two openings having a total
net area of not less than one square inch for every square foot of enclosed area
subject to flooding shall be provided. The bottom of all openings shall be no
higher than one foot above grade. Openings may be equipped with screens, louvers,
valves, or other coverings or devices provided that they permit the automatic
entry and exit of floodwaters.

You can be sure the openings are adequate by using one of two methods.
The first method is to have the design meet or exceed the following three criteria:
1. The bottom of the openings must be no higher than one foot above grade
(see Figure 5-12).
2. The openings shall be installed on at least two walls of the enclosure to
ensure that at least one will work if others get blocked or plugged.
3. Provide a minimum of two openings having a net area of not less than one
square inch for every square foot of enclosed area that is subject to flooding.
If the area of the enclosure is 1,000 square feet, the area of the openings
combined must total at least 1,000 square inches.
For example, removing a concrete block from a block wall results in an 8”
x 16” or 128 square inches opening (see Figure 5-12). To determine how
many openings would be needed, divide the square footage of the floor
area by 128.
Example 1: 1,280 square foot house = 10 10 openings will be needed
128 square inches/opening
Example 2: 2,000 square foot house = 15.62 16 openings will be needed
128 square inches/opening

If the opening is covered by a standard crawlspace vent cover or grate, the
net area of the opening must be used and the number of openings increased
accordingly. Net areas can be found on manufacturers specifications or estimated
if specifications are not available.
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The second method of meeting the requirement is to have the design certified
by a registered professional engineer or architect as meeting the requirement to
automatically equalize hydrostatic forces on exterior walls by allowing for the
entry and exit of floodwaters. Under some circumstances it may be possible to
vary the size or location of the openings based on this certification.
Openings may be equipped with screens, louvers, valves or other coverings or
devices to keep animals out of the enclosure. However, any covering must permit
the automatic flow of floodwater in both directions.
The opening sizes in the previous examples and in Figure 5-12 are based on
the size of standard crawlspace vents, which most building codes require to be
installed in a crawlspace for ventilation purposes. Often these are located close to
the floor in order to circulate air around the floor joists.
Figure 5-12. Opening location in solid foundation wall

Air vents are located well above the ground in an elevated house and would
not meet the NFIP requirement that the bottom of the opening be within one foot
of grade. However, NFIP requirements and building codes can be satisfied by the
same vents if they meet the three criteria listed above.

Garage doors cannot be used to satisfy this requirement because they do not
permit the automatic flow of floodwaters. However, garage doors may have vents
in them that meet the above criteria.
Openings are not required for stem wall foundations that have been backfilled
with a concrete floor slab poured that is supported by the fill.
For further guidance, refer to Openings in Foundation Walls, FIA-TB-1
(FEMA 1993).
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Use

Enclosed areas are designed to be flooded and can be used only for parking
vehicles, storage or access to the elevated living area—uses that can be designed
so they are subject to little or no flood damage.
The type of storage permitted in an enclosed lower area should be limited to
that which is incidental and accessory to the principal use of the structure. For instance,
if the structure is a residence, the enclosure should be limited to storage of
lawn and garden equipment, snow tires, and other low damage items, which can
be conveniently moved to the elevated part of the building.
The interior portion of an enclosed area should not be partitioned or finished
into separate rooms, except to separate the garage from the access and storage areas.
If a building is elevated eight feet or more, regulating the use of the enclosure
presents special problems. Over time, the owner may forget the flood hazard and
want to convert the floodable area into a finished room. Such an action would increase
the flood damage potential for the building and violate the conditions of
the building permit.
However, because the room is hidden behind walls, it can be very hard for the
permit office to catch such a conversion. You should carefully check new building
plans for signs, such as roughed in plumbing and sliding glass doors that indicate
that the owner may expect to finish the area in the future. You should also
clearly state on your permit what the limitations are on construction and use of the
enclosed area.
One way to help prevent conversions is to have the owner sign a nonconversion
agreement. An example developed by the North Carolina State NFIP Coordinator
is in Figure 5-13.
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This DECLARATION made this ___ day of __________, 20__, by __________________
(“Owner”) having an address at _________________________________________________
WITNESSETH:
WHEREAS, the Owner is the record owner of all that real property located at
____________________________ in the City of ______________________ in the County of
__________________, designated in the Tax Records as ___________________________.
WHEREAS, the Owner has applied for a permit or variance to place a structure on that property
that either (I) does not conform, or (2) may be noncompliant by later conversion, to the strict
elevation requirements of Article _______ Section _______ of the Floodplain Management Ordinance
of ______________ (“Ordinance”) and under Permit Number _______ (“Permit”).
WHEREAS, the Owner agrees to record this DECLARATION and certifies and declares that
the following covenants, conditions and restrictions are placed on the affected property as a condition
of granting the Permit, and affects rights and obligations of the Owner and shall be binding on
the Owner, his heirs, personal representatives, successors and assigns.
UPON THE TERMS AND SUBJECT TO THE CONDITIONS, as follows:
1. The structure or part thereof to which these conditions apply is: __________________
_________________________________________________________________________ .

2. At this site, the Base Flood Elevation is _______ feet above mean sea level, National Geodetic
Vertical Datum.
3. Enclosed areas below the Base Flood Elevation shall be used solely for parking of vehicles,
limited storage, or access to the building. All interior walls, ceilings and floors below the Base Flood
Elevation shall be unfinished or constructed of flood resistant materials. Mechanical, electrical or
plumbing devices shall not be installed below the Base Flood Elevation.
4. The walls of the enclosed areas below the Base Flood Elevation shall be equipped and remain
equipped with vents as shown on the Permit.
5. Any alterations or changes from these conditions constitute a violation of the Permit and
may render the structure uninsurable or increase the cost for flood insurance. The jurisdiction issuing
the Permit and enforcing the Ordinance may take any appropriate legal action to correct any
violation.
6. Other conditions: _________________________________________________
____________________________________________________________________
In witness whereof the undersigned set their hands and seals this _______ day of
______________, 20 __.
____________________________ ____________________________ (Seal)
Owner
____________________________ ____________________________ (Seal)
Witness

Figure 5-13: Example Nonconversion agreement
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FLOODPROOFING

Nonresidential buildings must be elevated or floodproofed. If they are elevated,
they must meet the same standards as for residential buildings that were
just reviewed. Elevation is the preferred method of flood protection because it is
more dependable. Elevated commercial and industrial buildings can often be designed
so that they can continue to operate during a flood reducing or eliminating
business disruptions. Also, it will generally prove to be less expensive to elevate
a non-residential building than to floodproof it. However, there will be situations
where floodproofing may be the only feasible alternative for protecting a nonresidential
building.

44 CFR 59.1. Definitions: "Flood proofing" means any combination of structural
and non-structural additions, changes, or adjustments to structures which reduce
or eliminate flood damage to real estate or improved real property, water and
sanitary facilities, structures and their contents.
44 CFR 60.3(c)(3) [Communities must] Require that all new construction and
substantial improvements of non-residential structures within Zones A1-30, AE
and AH zones on the community's firm (i) have the lowest floor (including basement)
elevated to or above the base flood level or, (ii) together with attendant utility
and sanitary facilities, be designed so that below the base flood level the
structure is watertight with walls substantially impermeable to the passage of water
and with structural components having the capability of resisting hydrostatic
and hydrodynamic loads and effects of buoyancy;
44 CFR 60.3(c)(4) [Communities must] Provide that where a non-residential
structure is intended to be made watertight below the base flood level, (i) a registered
professional engineer or architect shall develop and/or review structural
design, specifications, and plans for the construction, and shall certify that the
design and methods of construction are in accordance with accepted standards
of practice for meeting the applicable provisions of paragraph (c)(3)(ii) or (c)(8)(ii)
of this section, and (ii) a record of such certificates which includes the specific
elevation (in relation to mean sea level) to which such structures are floodproofed
shall be maintained with the official designated by the community under
§59.22(a)(9)(iii);

For the purposes of regulating new construction, floodproofing is defined
measures incorporated in the design of the building so that below the BFE:
♦ Walls are watertight (substantially impermeable to the passage of water),
♦ Structural components can resist hydrostatic and hydrodynamic loads and
effects of buoyancy, and
♦ Utilities are protected from flood damage.
Most floodproofing is appropriate only where floodwaters are less than three
feet deep, since walls and floors may collapse under higher water levels.
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A registered professional engineer or architect must prepare the building plans
and certify the floodproofing measures, preferably using the FEMA Floodproofing
Certificate form. This is discussed in more detail in Unit 7, Section G.
Floodproofing techniques that require human intervention are allowed but
should be discouraged. Human intervention means that a person has to take some
action before the floodwater arrives, such as turn a valve, close an opening or
switch on a pump. There are many potential causes of failure for these techniques,
including inadequate warning time, no person on duty when the warning is issued,
the responsible person can’t find the right parts or tools, the person is too excited
or too weak to install things correctly, and/or the electricity fails.
Before you approve plans for a building that relies on human intervention to
be floodproofed, you should make sure that there are plans and precautions to
keep such problems from occurring. Techniques that rely on human intervention
should only be allowed in areas with adequate warning time and in situations
where there will be someone present who is capable of implementing or installing
the required measures.
More information on floodproofing can be found in FEMA’s Technical Bulletin
3-93, Non-Residential Floodproofing Requirements and Certification for
Buildings Located in Special Flood Hazard Areas (FIA-TB-3. 1993)

How high?

The minimum NFIP requirement is to floodproof a building to the BFE. However,
when it is rated for flood insurance, one foot is subtracted from the floodproofed
elevation. Therefore, a building has to be floodproofed to one foot above
the BFE to receive the same favorable insurance rates as a building elevated to the
BFE. Unit 9, Section B, discusses this in more detail.
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BASEMENTS

For the purposes of the NFIP, a basement is defined as any area that is subgrade
on all sides. The “lowest floor” of a building is the top of the floor of the
basement if there is a basement. Since the “lowest floor” of a residential building
must be at or above the BFE, it will be highly unusual to construct a basement in a
floodplain that met these requirements.
44 CFR 59.1 Definitions: "Basement" means any area of the building having its
floor subgrade (below ground level) on all sides.

Note that “walkout basements,” "daylight basements" or "terrace levels" are
usually subgrade on only three sides, with the downhill side at or above grade.

Thus, they are not considered basements for either floodplain management or
flood insurance rating purposes (but they are still the lowest floor of a building for
floodplain management and insurance rating purposes). If these areas are used
only for parking, access, or storage and they meet other ordinance requirements,
they can be regulated as enclosures below an elevated building and not be considered
the lowest floor of the building.
On the other hand, cellars, the lower level of a split-level or bi-level house,
garden apartments and other finished floors below grade are considered basements
under NFIP regulations.
Since the lowest floor of a residential building must be above the BFE, the
only way to build a residential basement in the floodplain under NFIP minimum
requirements is if it is elevated on fill and surrounded by fill. Floodproofed nonresidential
basement are allowed, provided they meet the requirements discussed
in the previous section on floodproofing.

BASEMENT EXCEPTIONS

A few communities have obtained exceptions to the NFIP regulations that allow
them to permit floodproofed residential basements. The soil types and flooding
conditions in these communities allow construction of floodproofed basements
that are not subject to damage by hydrostatic or hydrodynamic forces.
A community may apply for an exception to allow floodproofed residential
basements if it can demonstrate flood depths are less than five feet, velocities are
less than five feet per second, there is adequate warning time for the site and it has
appropriate construction requirements. This exception is explained in 44 CFR
60.6(c).
Buildings with floodproofed basements must have their design certified by a
registered engineer or architect and are more difficult and more expensive to construct
than buildings elevated above the BFE. Improperly designed or constructed
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basements can collapse or otherwise fail resulting in major damage to the structure.

BASEMENTS AND LOMR-F AREAS

It has become a common practice in some areas of the country to fill an area
to above the BFE and then obtain a Letter of Map Revision based on fill (LOMRF)
to remove the land from the floodplain. Once the land is no longer in the
floodplain, the builder obtains permits to build residences with basements below
the BFE. This practice has raised a number of issues and concerns:
♦ The procedure was being used to get around community floodplain management
ordinances.
♦ Buildings with basements below BFE were being built too close to the
edges of these fills that could be subject to severe flood damage if the
basement walls are subjected to hydrostatic pressure from surface water or
groundwater during flooding.
♦ LOMR-Fs for nearly identical buildings were being granted or not granted
based on the date the LOMR was applied for and not on the risk to the
building.

FEMA issued a final rule on May 4, 2001 revising LOMR-F procedures to
address these issues. The new procedure places responsibility back in the hands
of the community by requiring that, before a LOMR-F is granted, the community
sign a community acknowledgement form and make findings that:
♦ The project, including any buildings, meets all the requirements of the
community’s floodplain management ordinance, and
♦ Any existing or future development on the filled area is “reasonably safe
from flooding”.
FEMA will not act on a LOMR-F request without this acknowledgement.
FEMA has issued Technical Bulletin 10-01 Ensuring That Structures Built on
Fill In or Near Special Flood Hazard Areas Are Reasonably Safe From Flooding
to provide guidance on how to make the determination that an area is “reasonably
safe from flooding”. The risk to buildings built in these areas will vary depending
on soil conditions, the location of the building relative to the edge of the fill,
and whether the building will have a basement below the BFE.
44 CFR 65.2(c) “Reasonably safe from flooding” means that base flood waters
will not inundate the land or damage structures to be removed from the SFHA
and that any subsurface waters related to the base flood will not damage existing
or proposed buildings.”
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The safest method of constructing a building on filled land removed from the
SFHA is to elevate the entire building above BFE. If basements are to be built in
these areas, Technical Bulletin 10-01 provides a simplified method for determining
whether those basements will be “reasonably safe from flooding”.
Communities have asked for guidance on how they can ensure that future
buildings placed on the property will be “reasonably safe from flooding” since,
once the LOMR-F is issued, the land is no longer in the SFHA and generally is
not subject to their floodplain management ordinance. Communities have several
options they can use.
They can withhold signing the acknowledgement until the LOMR-F applicant
provides sufficient information on the location and type of proposed buildings to
evaluate those building sites against the criteria in Technical Bulletin 10-01. For
example, the community could require submission of a subdivision plat or grading
plan showing future building locations.
They could adopt or use other requirements that allow them to ensure any future
buildings on the filled property remain reasonably safe from flooding. For
example, a community may have building code requirements to ensure that any
future basements are properly constructed to resist damage from groundwater.
Technical Bulletin 10-01 provides a number of other alternatives for ensuring
that unimproved land is “reasonably safe from flooding” and stays that way.
Communities have the option of requiring that the applicant submit any engineering
information necessary to make the determination.
The criteria in Technical Bulletin 10-01 can also be used to ensure that buildings
built with basements that are adjacent to the floodplain are constructed in a
way that minimizes potential damages from groundwater during a flood.

For further information, see Technical Bulletin 10-01 Ensuring that structures
Built on Fill in or Near Special Flood Hazard Areas are Reasonably Safe from
Flooding in Accordance with the National Flood Insurance Program (TB 10-01).

ANCHORING

44 CFR 60.3(a)(3) …If a proposed building site is in a flood-prone area, all new
construction and substantial improvements shall (i) be designed (or modified)
and adequately anchored to prevent flotation, collapse, or lateral movement of
the structure resulting from hydrodynamic and hydrostatic loads, including the effects
of buoyancy…

Both elevated and floodproofed buildings must be properly anchored to stabilize
them against flood forces. This means anchoring the building to its foundation
and ensuring that the foundation won’t move. Therefore, you need to make
sure there is adequate protection against hydrostatic and hydrodynamic forces and
erosion and scour that can undercut the foundation.
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In areas of shallow flooding and low flood velocities, normal construction
practices suffice. Additional anchoring measures, such as reinforcing crawlspace
walls, using deeper footings, using extra bolts to connect the sill to the foundation,
or installing rods to connect the cap to the sill, should be required in three situations:
♦ Where the flood flows faster than five feet per second.
♦ In coastal areas subject to waves and high winds.
♦ In manufactured or mobile homes (see the section on Manufactured Homes
for details).
In some areas it may be necessary to use foundations such as piles or piers
which provide less resistance to floodwaters.
If your community has any of these conditions, you should see if there are
state standards that take these into account, such as state coastal construction or
manufactured housing (mobile home) tie-down regulations. If not, it is recommended
that the builder’s architect or engineer sign a statement saying the design
of the building includes “anchoring adequate to prevent flotation, collapse and
lateral movement” during the base flood.

FLOOD-RESISTANT MATERIAL

Whether a building is elevated or floodproofed, it is important that all parts
exposed to floodwaters be made of flood-resistant materials (Figure 5-14). This
includes all portions of the building below the BFE including foundation elements
such as floor beams and joists and any below BFE enclosures.
44 CFR 60.3(a) (3) …If a proposed building site is in a flood-prone area, all new
construction and substantial improvements shall (ii) be constructed with materials
resistant to flood damage…

“Flood-resistant materials” include any building product capable of withstanding
direct and prolonged contact with floodwaters without sustaining significant
damage. “Prolonged contact” means at least 72 hours, and “significant damage” is
any damage requiring more than low-cost cosmetic repair (such as painting).
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♦ Concrete, concrete block or glazed brick

♦ Clay, concrete or ceramic tile
♦ Galvanized or stainless steel nails, hurricane clips and connectors (in areas
subject to saltwater flooding)
♦ Indoor-outdoor carpeting with synthetic backing (do not fasten down)
♦ Vinyl, terrazzo, rubber or vinyl floor covering with waterproof adhesives.
♦ Metal doors and window frames.
♦ Polyester-epoxy paint (do not use mildew-resistant paint indoors, especially
on cribs, playpens or toys because it contains an ingredient that is
toxic)
♦ Stone, slate or cast stone (with waterproof mortar)
♦ Mastic, silicone or polyurethane formed-in-place flooring. Styrofoam insulation
♦ Water-resistant glue
♦ Pressure treated (.40 CCA minimum) or naturally decay resistant lumber,

marine grade plywood

Figure 5-14: Flood-resistant materials

For further details on flood-resistant material requirements, refer to FEMA
Technical Bulletin 2-93, Flood-Resistant Materials Requirements for Buildings
Located in Special Flood Hazard Areas.

ACCESSORY STRUCTURES

Certain accessory structures may not qualify as “buildings.” For example,
open structures, such as carports, gazebos and picnic pavilions that do not have at
least two rigid walls, are not “buildings” and do not have to be elevated or floodproofed.
In some cases, low-cost accessory buildings may be wet-floodproofed and do
not have to be elevated or dry floodproofed. These structures could include detached
garages and small boathouses, pole barns and storage sheds. Such structures
must meet these requirements:
♦ The owner must obtain a variance (contact your FEMA Regional Office
on procedures for this type of variance),
♦ The building must be used only for parking or storage,
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♦ The building must have the required openings to allow floodwaters in and
out,
♦ The building must be constructed using flood resistant materials below the
BFE,
♦ The building must be adequately anchored to resist floatation, collapse,
and lateral movement, and
♦ All building utility equipment including electrical and heating must be
elevated or floodproofed.

Wet floodproofing involves using flood-resistant materials below the BFE and
elevating things subject to flood damage above the BFE. Items that should be installed
above the BFE include electrical boxes, switches and outlets. Only the
minimum amount of electrical equipment required by code may be located below
the BFE, and that equipment must be flood damage resistant.
For additional guidance, see Wet Floodproofing Requirements, FIA-TB-7,
FEMA 1994, and Engineering Principles and Practices for Flood DamageResistant Building Support Utility Systems.

MANUFACTURED HOMES

44 CFR 59.1 Definitions: "Manufactured home" means a structure, transportable
in one or more sections, which is built on a permanent chassis and is designed
for use with or without a permanent foundation when attached to the required
utilities. The term "manufactured home" does not include a "recreational vehicle".

Manufactured homes include not only manufactured homes that meet HUD
manufactured home standards, but also older mobile homes that pre-date these
standards.

Elevation

Generally, manufactured homes must meet the same flood protection requirement
as “stick built” or conventional housing. Since they are usually residential
buildings, they must be elevated so the lowest floor is above the BFE.
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44 CFR 59.1 Definitions: "Manufactured home park or subdivision" means a parcel
(or contiguous parcels) of land divided into two or more manufactured home
lots for rent or sale.
44 CFR 59.1 Definitions: “Existing manufactured home park or subdivision”
means a manufactured home park or subdivision for which the construction of facilities
for servicing the lots on which the manufactured homes are to be affixed
(including, at a minimum, the installation of utilities, the construction of streets,
and either final site grading or the pouring of concrete pads) is completed before
the effective date of the floodplain management regulations adopted by the
community.
44 CFR 60.3(c)(6) Require that manufactured homes placed or substantially improved
within Zones A1-30, AH, and AE on the communities FIRM on sites (i)
Outside of a manufactured home park or subdivision, (ii) In a new manufactured
home park or subdivision, (iii) In an expansion to an existing manufactured home
park or subdivision, or (iv) In an existing manufactured home or subdivision on
which a manufactured home has sustained “substantial damage” as the result of
a flood, be elevated on a permanent foundation such the lowest floor of the
manufactured home is elevated to or above the base flood elevation and be securely
anchored to an adequately anchored foundation system to resist floatation
collapse and lateral movement.
44 CFR 60.3(c)(12) Require that manufactured homes to be placed or substantially
improved on sites in an existing manufactured home park or subdivision
within Zones A-1-30, AH, and AE on the community's FIRM that are not subject
to the provisions of paragraph (c)(6) of this section be elevated so that either (I)
the lowest floor of the manufactured home is at or above the base flood elevation,
or (ii) the manufactured home chassis is supported by reinforced piers or
other foundation elements of at least equivalent strength that are no less than 36
inches in height above grade and be securely anchored to an adequately anchored
foundation system to resist floatation, collapse, and lateral movement.

44 CFR Section 60.3(c)(6) establishes the basic elevation and anchoring requirements
that apply to most manufactured home placements including those
outside of manufactured home parks and subdivision and in new manufactured
home parks and subdivisions. These manufactured homes must have their lowest
floors at or above the BFE. These requirements also apply to manufactured
homes placed in expansions to existing manufactured home parks and on sites
where manufactured homes are substantially damaged by a flood. As with stickbuilt
housing, all parts of the manufactured home below the BFE must be constructed
with flood resistant materials and building utility systems must either be
elevated or made watertight to the BFE. The best way to meet this requirement is
to elevate the bottom of the manufactured home chassis to this elevation. See
FEMA’s Manufactured Home Installation in Flood Hazard Areas, FEMA-85, for
additional guidance
44 CFR Section 60.3(c)(12) allows for a limited exemption to elevating to the
BFE for sites in existing manufactured housing (mobile home) parks. These older
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manufactured home parks were established before Flood Insurance Rate Maps
(FIRMs) were issued for the community and before the community adopted a
floodplain management ordinance that meets NFIP requirements. In such older
parks, a newly placed manufactured home chassis must be “supported by reinforced
piers or other foundation elements of at least equivalent strength that are
no less than 36 inches in height above grade.”
This exemption does not apply to repairing or replacing a manufactured home
on a site in an existing manufactured home park where a manufactured home has
been substantially damaged by a flood.
This exemption is a compromise that tries to balance the flood hazard against
the severe economic impacts on some manufactured home park owners that
would result if elevation to the BFE were required. There are often practical difficulties
in elevating manufactured homes to the BFE in many of the older parks
due to small lot sizes and the split ownership of the manufactured home and the
lot itself. The exemption may not be necessary or appropriate for your community,
especially if manufactured home parks are able to meet the requirement to
elevate to the BFE. In other areas, the flood hazard may be so severe that the exemption
may put lives and property at too great a risk. Many states have not included
this exemption in their model ordinances and it may not be in your regulations.

Anchoring

44 CFR 60.3(c)(6) …[Manufactured homes must] be elevated on a permanent
foundation … and be securely anchored to an adequately anchored foundation
system to resist flotation, collapse and lateral movement.

A “permanent foundation” means more than a stack of concrete blocks. It
should include a below-grade footing capable of resisting overturning, the depth
needs to account for frost depth and expected scour, the footing must be sized
appropriately
for the site’s soil bearing capacity, and the design needs to account for
seismic and other hazards.
The following types of permanent foundations can be used:

♦ Reinforced piers,
♦ Post-tensioned piers
♦ Posts,
♦ Piles,
♦ Poured concrete walls,
♦ Reinforced block walls, or
♦ Compacted fill.
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“Adequately anchored” means a system of ties, anchors and anchoring equipment
that will withstand flood and wind forces. The system must work in saturated
soil conditions. Usually this means over-the-top or frame tie-downs in addition
to standard connections to the foundation.
Most states have manufactured home tie-down regulations. Check with your
state NFIP coordinator to see if your state’s regulations also meet the NFIP anchoring
standard. If so, you need only make sure that the state requirement is met
for each new manufactured home installed in your floodplain.
If not, see FEMA’s Manufactured Home Installation in Flood Hazard Areas,
FEMA-85, for additional guidance on anchoring. The anchoring requirement
does apply in an existing (pre-FIRM) manufactured housing or mobile home park.
Even if the manufactured home is not elevated above the BFE, the anchoring system
must still withstand the forces of a flood over the first floor.
Evacuation: In some areas, there is adequate warning time to remove a manufactured
home from harm’s way. Protecting such property should not be discouraged,
so FEMA allows an evacuated manufactured home to be put back on the
original site in an existing manufactured home park without having to meet the
requirements for siting a new manufactured home. Since much can go wrong in
trying to evacuate a manufactured home, evacuation is not a substitute for permanently
protecting the manufactured home by elevating it to or above the BFE.

RECREATIONAL VEHICLES

44 CFR 59.1 Definitions: "Recreational vehicle" means a vehicle which is:
(a) built on a single chassis;
(b) 400 square feet or less when measured at the largest horizontal projection;
(c) designed to be self-propelled or permanently towable by a light duty truck;
and
(d) designed primarily not for use as a permanent dwelling but as temporary living
quarters for recreational, camping, travel, or seasonal use.

A recreational vehicle placed on a site in an SFHA must:

♦ Meet the elevation and anchoring requirements for manufactured homes,
OR
♦ Be on the site for fewer than 180 consecutive days, OR
♦ Be fully licensed and ready for highway use. “Ready for highway use”
means that it is on its wheels or jacking system is attached to the site only

by quick disconnect type utilities and has no permanently attached additions.
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The purpose of this requirement is to prevent recreational vehicles from being
permanently placed in the floodplain unless they are as well protected from flooding
as a manufactured home.
The NFIP does not have minimum requirements for recreational vehicle parks
or campgrounds other than the limitations on the placement of recreational vehicles.
Recreational vehicle parks and campgrounds are often good uses for floodplains,
particularly when flooding usually occurs during seasons when these facilities
are not in use or where there is plenty of warning time prior to a flood.
These facilities should not be permitted in flash flood areas since there may be
loss of life if flooding occurs as well as loss of the recreational vehicles.

AO AND AH ZONES

AO Zones are shallow flooding areas where FEMA provides a base flood
depth. Since there is no BFE, the rules read a little differently.
All new construction and substantial improvements of residential structures
shall have the lowest floor (including basement) elevated above the highest adjacent
grade:
♦ At least as high as the depth number specified in feet on the community's
FIRM, or
♦ At least two feet if no depth number is specified.
All new construction or substantial improvements of nonresidential structures
shall meet the above requirements or, together with attendant utility and sanitary
facilities, be floodproofed to the same elevation.
AH Zones are also shallow flooding areas, but have BFEs. Buildings in AH
zones must meet the same requirements as in AE zones.
In AO and AH Zones, adequate drainage paths are required around structures
on slopes to guide floodwater around and away from proposed structures. (Requiring
this throughout the community is a good idea, as it will prevent local
drainage problems from causing surface flooding.)

A99 AND AR ZONES

An A99 Zone is an SFHA that will be protected by a Federal flood control
project that is currently under construction and which meets specified conditions.
An AR Zone is an SFHA that used to be a B, C or X Zone that used to be protected
by an accredited flood control system. The system has been decertified but
is in the process of being restored to provide protection to the base flood level.
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When the flood control systems are completed or restored, the areas in A99
and AR Zones are expected to be remapped and taken out of the SFHA. Until
then, they are treated as SFHA for insurance purposes and there are some floodplain
management requirements.
A99 and AR Zones are special situations—few exist. If you have one, you
should contact your state NFIP coordinating agency or FEMA Regional Office for
guidance on regulatory requirements for you situation.
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F. NEW BUILDINGS IN V ZONES

Zones V1-30, VE and/or V identified on FIRMs designate high hazard areas
along coastlines that are subject to flooding from storm surge and wave impacts
during coastal storms and hurricanes. Different construction standards apply in
V-zones to help buildings withstand these wave impacts. See Unit 3 for information
on how V-zones are designated. Many V Zones are also subject to erosion
and scour which can undercut building foundations.

Basic rule #5: Due to wave impacts, V Zones have special building protection
standards in addition to the requirements for A Zones.

This section identifies only those building protection requirements that differ
from the A Zone criteria. Unless mentioned in this section, all A Zone standards
apply for new and substantially improved buildings in V Zones. If your community
contains V-zones, you will need more information than is contained in this
section to adequately regulate coastal construction. You should obtain a copy of
FEMA’s Coastal Construction Manual, FEMA-55 (May 2000) and, if possible,
attend a course on coastal construction offered by FEMA, your state, or a building
code organization.

BUILDING LOCATION

New or substantially improved buildings in V Zones must be located landward
of the reach of mean high tide. They cannot be built over water. In fact, it’s
best to be as far back from the shore as possible in order to avoid the more dangerous
areas subject to waves and erosion. The ability of a building to withstand
wave impacts increases the farther it is set back from the shore.
Avoid areas of sand dunes and mangroves. Human alteration of sand dunes
and mangrove stands within V Zones is prohibited unless it can be demonstrated
that such alterations will not increase potential flood damage.
Both of these natural features are protected against alteration because they are
important first lines of defense against coastal storms and can do much to reduce
losses to inland coastal development.
Generally, you can assume that any removal or other alteration of a sand dune
will increase flood damage. The burden should be placed on the permit applicant
to demonstrate that this will not occur. This will require a report by a coastal engineer
or geologist.

ELEVATION ON PILES OR COLUMNS

All new construction and substantial improvements to buildings in V Zones
must be elevated on pilings, posts, piers or columns.
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44 CFR 60.3(e)(4) [The community must] Provide that all new construction and
substantial improvements in Zones V1-30 and VE, and also Zone V if base flood
elevation data is available, on the community's FIRM, are elevated on pilings and
columns so that (i) the bottom of the lowest horizontal structural member of the
lowest floor (excluding the pilings or columns) is elevated to or above the base
flood level…

Other methods of elevating buildings —on fill, solid walls or crawlspaces—
and floodproofing are prohibited because these techniques present obstructions to
wave action. The force of a breaking wave is so great that these types of foundations

would be severely damaged, resulting in collapse of the building. Waves
can also ramp up on fill and reach the elevated portions of the building.
Construction on piles or columns allows waves to pass under the building
without transmitting the full force of the waves to the building’s foundation. A
special case is made for installing breakaway walls between the pilings or columns,
but such walls are not supporting foundation walls.
While fill is not allowed for structural support for buildings within V Zones
because of the severe erosion potential of such locations, limited fill is allowed for
landscaping, local drainage needs, and to smooth out a site for an unreinforced
concrete pad. However, this fill cannot in any way obstruct the flow of water under
the building.
How high? Within V
Zones, the controlling elevation
is the bottom of the lowest
horizontal structural
member of the lowest floor.
(In comparison, within A
Zones, the controlling elevation
is the top of the lowest
floor.) This is to keep the
entire building above the anticipated
breaking wave
height of a base flood storm
surge.
Figure 5-15: In V Zones, the lowest floor is
measured from the bottom of the lowest
horizontal structural member

Wind and water loads

The design of the supporting foundation must account for wind loads in combination
with the forces that accompany the base flood. Cross bracing and proper
connections are key to doing this.
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44 CFR 60.3(e)(4) …(ii) [The community must ensure that] the pile or column
foundation and structure attached thereto is anchored to resist flotation, collapse
and lateral movement due to the effects of wind and water loads acting simultaneously
on all building components. Water loading values used shall be those
associated with the base flood. Wind loading values used shall be those required
by applicable State or local building standards. A registered professional engineer
or architect shall develop or review the structural design, specifications and
plans for the construction, and shall certify that the design and methods of construction
to be used are in accordance with accepted standards of practice for
meeting the provisions of (e)(4)(i) and (ii) of this section.

Piles made of wood, steel, or pre-cast concrete are preferred over block columns
and similar foundations that are less resistant to lateral forces. Pilings are
necessary in areas subject to erosion and scour, but it is critical that they be embedded
deep enough (Figure 5-16).
Figure 5-16: Piles must be embedded well below the scour depth
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Figure 5-17: This house had inadequate
pile embedment and cross bracing

Certification

Designing and constructing a V-zone building requires the involvement of a
design professional to ensure that the building will withstand the combined forces
of wind and wave impact. A registered professional engineer or architect must
develop or review the structural design, specifications and plans for the construction,
and certify that the design and planned methods of construction are in accordance
with accepted standards of practice for meeting the above provisions.
You must maintain a copy of the engineer’s or architect’s certification in the
permit file for all structures built or substantially improved in the V Zone.
The North Carolina Division of Emergency Management has prepared a VZone
certification form (Figure 5-18) to ensure that these requirements are met.
This is provided as an example. Check with your state NFIP coordinator to see if
your state has developed a V Zone certification form.

BREAKAWAY WALLS

The preferred method of constructing a V-zone building is to leave the area
below the elevated floor free of obstruction or to enclose the area only with latticework
or insect screening. That way waves can freely flow under the building
without placing additional loads on the foundation. The only solid walls allowed
below the lowest floor in a building in a V Zone are breakaway walls that will
give way under wind and water loads without causing collapse, displacement or
other damage to the elevated portion of the building or the supporting pilings or
columns. Just as in A Zones, this space enclosed by these walls is to be used
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solely for parking of vehicles, building access or storage, and must be constructed
of flood-resistant material.
Figure 5-18: Sample V Zone certification
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44 CFR 60.3(e)(5) [The community must] Provide that all new construction and
substantial improvements within Zones V1-30, VE, and V on the community's
FIRM have the space below the lowest floor either free of obstruction or constructed
with non-supporting breakaway walls, open wood lattice-work, or insect
screening intended to collapse under wind and water loads without causing collapse,
displacement, or other structural damage to the elevated portion of the
building or supporting foundation system. For the purposes of this section, a
breakaway wall shall have a design safe loading resistance of not less than 10
and no more than 20 pounds per square foot. Use of breakaway walls which exceed
a design safe loading resistance of 20 pounds per square foot (either by
design or when so required by local or State codes) may be permitted only if a
registered professional engineer or architect certifies that the designs proposed
meet the following conditions:…

Solid breakaway walls are allowed, as are garage doors that meet the same
breakaway requirements. Solid breakaway walls are intended to collapse under
the force of wave impacts without damaging the buildings foundation or the elevated
portion of the building. All solid breakaway walls should have their designs

certified by a registered professional engineer or architect. This can be done as
part of the anchoring certification discussed earlier in this section.
The area enclosed by solid breakaway walls should be limited to less than 300
square feet because:
♦ Flood insurance rates increase dramatically for enclosures larger than 300
square feet.
♦ Larger areas encourage conversion to habitable living areas, which are difficult
to detect and enforce as violations and which can sustain significant
damage during a storm.

COASTAL AE ZONES

NFIP regulations apply the same minimum requirements to both coastal AE
zones and riverine AE zones. FEMA has concluded that these standards may not
provide adequate protection in coastal AE zones subject to wave effects, velocity
flows, erosion, scour, or combinations of these forces. Wave tank studies have
shown that breaking waves considerably less than the 3-foot criteria used to designate
VE zones can cause considerable damage.
FEMA’s Coastal Construction Manual, FEMA-55 (May 2000) and other recent
FEMA publications have introduced the concept of Coastal AE Zone to encourage
use of V-zone construction methods and standards in these areas. For
example, pile or column or other open foundations are more likely to withstand
wave impacts than other types of foundations. If your community contains
Coastal AE Zones, you are encouraged to revise your ordinances to apply all or
some of the VE zone standards to these areas.
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G. OTHER REQUIREMENTS

The primary thrust of the NFIP regulations is to protect insurable buildings
and reduce future exposure to flood hazards. However, there are some additional
requirements that help ensure that the buildings stay habitable and additional
flood problems are not created.

SUBDIVISIONS

As noted in Section B of this unit, once you obtain base flood elevations for a
subdivision or other large development, new buildings must be properly elevated
or floodproofed. These subdivisions and developments must also be reviewed to
ensure they are reasonably safe from flood damage.

44 CFR 60.3(a)(4) [The community must] Review subdivision proposals and
other proposed new development including manufactured home parks or subdivisions,
to determine whether such proposals will be reasonably safe from flooding.
If a subdivision proposal or other proposed new development is in a floodprone
area, any such proposals shall be reviewed to assure that (i) all such proposals
are consistent with the need to minimize flood damage within the floodprone
area, (ii) all public utilities and facilities, such as sewer, gas, electrical, and
water systems are located and constructed to minimize or eliminate flood damage,
and (iii) adequate drainage is provided to reduce exposure to flood hazards;

This review applies to subdivisions and other development, such as apartments,
parks, shopping centers, schools and other projects.

If a site is floodprone, the builder should:
♦ Minimize flood damage by locating structures on the highest naturalground.
♦ Have public utilities and facilities located and constructed so as to minimize
flood damage.
♦ Provide adequate drainage for each building site.
The site plans of new development and proposed plats for subdivisions can
usually be designed to minimize the potential for flood damage while still achieving
the economic goals of the project. For example, lot size could be reduced and
the lots clustered on high ground, with building sites having views of the floodplain.
See Unit 6 for ideas on how subdivisions can be designed to minimize
flood damages.
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WATER AND SEWER SYSTEMS

44 CFR 60.3(a)(5) [The community must] Require within flood-prone areas new
and replacement water supply systems to be designed to minimize or eliminate
infiltration of flood waters into the systems; and
44 CFR 60.3(a)(6) [The community must] Require within flood-prone areas (i)
new and replacement sanitary sewage systems to be designed to minimize or
eliminate infiltration of flood waters into the systems and discharges from the systems
into flood waters and (ii) onsite waste disposal systems to be located to
avoid impairment to them or contamination from them during flooding.

The objective of these requirements is to ensure that a building that is protected
from flood damage can still be used after the flood recedes.
In most instances, these criteria can be met through careful system design.
Manholes should be raised above the 100-year flood level or equipped with seals
to prevent leakage. Pumping stations should have electrical panels elevated above
the BFE.
On-site waste disposal systems should be located to ensure they will not release
contamination in a flood and can be used after flood waters recede. The first
objective should be to locate the system outside the flood hazard area, if that is
feasible. At a minimum, an automatic backflow valve should be installed to prevent
sewage from backing up into the building during flooding.

WATERCOURSE ALTERATIONS

44 CFR 60.3(b)(6) [The community must] Notify, in riverine situations, adjacent
communities and the State Coordinating Office prior to any alteration or relocation
of a watercourse, and submit copies of such notifications to the [Federal Insurance]
Administrator;

The community must notify adjacent communities and the appropriate state
agency prior to altering or relocating any river or stream within its jurisdiction.
Copies of such notifications must be submitted to the FEMA Regional Office.
44 CFR 60.3(b)(7) [The community must] Assure that the flood carrying capacity
within the altered or relocated portion of any watercourse is maintained;

Any alteration or relocation of a watercourse should not increase the community's
flood risks or those of any adjacent community. This could happen if the
watercourse's capacity to carry flood flow is reduced because a smaller or lessefficient
channel is created, or by modifications to the floodway as a result of the

project. You must ensure that the altered or relocated channel has at least the capacity
of the old channel. For any significant alteration or relocation, you should
consider requiring the applicant to have an engineer certify that the flood-flow
NFIP Requirements 5-59
carrying capacity is maintained and that there will be no increase in flood flows
downstream.
After altering a watercourse, the developer has created an artificial situation
and must assume responsibility for maintaining the capacity of the modified
channel in the future. Otherwise, flooding is likely to increase as the channel silts
in, meanders or tries to go back to its old location.
Federal and state permits may be required for any alteration or relocation activity.
It is recommended that the community require the submittal and approval
of a CLOMR from FEMA for large-scale proposals (see CLOMR procedures discussion
in Unit 4, Section D).
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NOTICE
September 10, 2013
Wetlands Protection
Sizing Proprietary Stormwater Treatment Separators
Notice is hereby provided that MassDEP is standardizing the computational method used to size
proprietary manufactured stormwater treatment devices as part of the Massachusetts
Department of Environmental Protection (MassDEP) Wetlands Protection Program’s ongoing
efforts to reduce stormwater pollution. The standardized method converts the ½- and 1-inch
Water Quality Volume specified at 310 CMR 10.05(6)(k)4 and 314 CMR 9.06(6)(a)(4) to a peak
water quality flow (WQF) rate.
Effective October 15, 2013, computations following the standardized method must be
submitted with a Wetlands Notice of Intent (NOI) when a proprietary manufactured stormwater
treatment device sized using flow rate is proposed in connection with work proposed in a
wetland resource area or associated buffer zone. The computational method will primarily
affect the sizing of the proprietary manufactured stormwater treatment separators, and not
other types of stormwater treatment practices that are volume based (such as extended
detention basins) or proprietary stormwater treatment filters sized using the WQV.
This standard method to convert the WQV to a peak flow rate is the result of the
recommendation of the Proprietary Best Management Practices (PBMP) Subcommittee made to
the MassDEP Stormwater Management Advisory Committee. The PBMP, which includes
stormwater treatment product manufacturers, relied upon study conducted by researchers at
the University of Massachusetts at Amherst to standardize the computational method adopted.
Development and publication of this standardized method is intended to provide a consistent,
fair, independent, and equitable approach for municipal conservation commissions and the
regulated community to ensure that proprietary manufactured stormwater treatment devices
are sized to treat the peak flow rate associated with the WQV.
The standardized method is located on the web at
http://www.mass.gov/eea/agencies/massdep/water/regulations/stormwater-policiesguidance.html. The new method will be incorporated into MassDEP Stormwater Handbook and
does not require amendments to the Massachusetts Wetland or 401 Water Quality Certification
regulations.

Massachusetts Department of Environmental Protection
Wetlands Program
Standard Method to Convert Required Water Quality Volume to a
Discharge
Rate for Sizing Flow Based Manufactured Proprietary
Stormwater Treatment
Practices

Effective October 15, 2013, computations following the standardized method must be
submitted with a
Wetlands Notice of Intent (NOI) when a proprietary manufactured stormwater treatment device
sized
using a flow rate is proposed in connection with work proposed in a wetland resource area or
associated
buffer zone. The computational method will primarily affect the sizing of the proprietary
manufactured
stormwater treatment separators, and not other types of stormwater treatment practices that
are volume
based (such as extended detention basins) or proprietary stormwater treatment filters sized
using the
Water Quality Volume (WQV).
Stormwater Standard No. 4 requires structural stormwater management practices to be sized to
capture
the required WQV in accordance with the Massachusetts Stormwater Handbook (310 CMR
10.05(6)(k)(4) and 314 CMR 9.06(6)(a)(4)) . Stormwater Standard No. 4 requires that the full
WQV be
captured and treated to remove 80% of the Total Suspended Solid (TSS) load.
Since manufactured proprietary stormwater separators are sized using discharge rates and not
volume,
MassDEP is requiring the standardized method described below be used to convert the required
WQV to
a discharge rate (Q). No other methods are allowed to convert the WQV to the Q rate. This will
ensure
that flow rate based manufactured proprietary stormwater treatment practices are sized
consistently
from manufacturer to manufacturer. This section contains the following: caveats for method
use,
method description, examples of how to use the method, and documentation describing how
the
method was derived. This method will be incorporated into the Massachusetts Stormwater
Handbook.
The following caveats apply to use of the method:
• Device sized using the Q rate must only be used as pretreatment practice.
• Device sized using this method shall be designed to be “offline”, unless approved otherwise
through
written reciprocity granted by MassDEP to a final certification pursuant to the Technology

Acceptance Reciprocity Partnership (TARP). This means the device must be sized at a minimum
to
fully treat the Q rate without any overflow, by-pass, surcharge of runoff, or scouring of
sediments or
oils previously trapped or entrained in the device.
• The computations described below must be provided in the Stormwater Report accompanying
Wetlands Notice of Intent or application for 401 Water Quality Certification.
• MassDEP reserves ability to revise this method in the future as may be needed to reflect
documented increases to precipitation intensity (Douglas 2011), updates to design intensity
storms
currently being considered by the National Weather Service or Northeast Climate Center
(NECC)1 to
Technical Paper 40 (upon which this methodology is based), NRCS revisions to the
WinTR55/TR20
methods,2 or changes to the National Pollution Discharge Elimination System (NPDES) permits
issued by EPA for Massachusetts.
1 On

web, see precipitation intensities at http://precip.net
web, See MA-NRCS description at:
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs144p2_013763.pdf
2 On
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METHOD
1. Determine if the WQV is the first ½-inch or 1-inch of runoff. If WQV is the first ½ -inch, go to
STEP 2.
If WQV is the first 1-inch of runoff, go to STEP 7.
FOR FIRST ½ INCH RUNOFF WQV
2. Use Curve Number (CN) 98 to represent the runoff potential for impervious surfaces (see
Method
Derivation section below for explanation regarding how CN 98 was obtained).
Only use impervious surfaces for these computations. Runoff from pervious surfaces
should not
be included in the WQV computations for the Q rate. The WQV required by the
Massachusetts
Wetlands Protection (310 CMR 10.05(6)(k)(4)) and 401 Water Quality Certification (314
CMR
9.06(6)(a)(4)) regulations for Stormwater Standard No. 4 is based only on impervious
surfaces.
3. Compute the time of concentration (tc) using the methods described in TR-55 1986, Chapter
3.
4. Refer to Figure 1, Ia/P Curve = 0.058
5. Determine unit peak discharge using Figure 1 or 2. Figure 2 is in tabular form so is preferred.
Using
the tc determined in STEP 3, read the unit peak discharge (qu) from Figure 1 or Table in Figure 2.
qu
is expressed in the following units: cfs/mi²/watershed inches (csm/in).
6. Compute Q rate using the following equation:
Q 0.5 = (qu)(A)(WQV)
Where:
Q 0.5 = flow rate associated with first ½ -inch of runoff
qu = the unit peak discharge, in csm/in.

A = impervious surface drainage area (in square miles)
WQV = water quality volume in watershed inches (½ -inch in this case)
See Example 1, page 8 applying use of the method to convert first ½ -inch WQV to minimum Q
0.5 rate.
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Figure 1: For First ½-inch Runoff, Ia/P Curve = 0.058, Relationship Between Unit Peak
Discharge and Time of
Concentration for NRCS Type III Storm Distribution.
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Figure 2: For First ½-inch of Runoff, Table of qu values for Ia/P Curve = 0.0.058, listed by
tc, for Type III Storm
Distribution
Tc qu
Tc qu
Tc qu
Tc qu
(Hours) (csm/in)
(Hours) (csm/in)
(Hours) (csm/in)
(Hours) (csm/in)
0.01 821
1.8 246
5.3 116
8.8 77
0.03 821
1.9 238
5.4 115
8.9 76
0.05 813
2 230
5.5 113
9 76
0.067 794
2.1 223
5.6 112
9.1 75
0.083 773
2.2 217
5.7 110
9.2 74
0.1 752
2.3 211
5.8 109
9.3 74
0.116 733
2.4 205
5.9 107
9.4 73
0.133 713
2.5 200
6 106
9.5 72
0.15 694
2.6 194
6.1 104

9.6 72
0.167 677
2.7 190
6.2 103
9.7 71
0.183 662
2.8 185
6.3 102
9.8 70
0.2 646
2.9 181
6.4 100
9.9 70
0.217 632
3 176
6.5 99
10 69
0.233 619
3.1 173
6.6 98
0.25 606
3.2 169
6.7 97
0.3 572
3.3 165
6.8 96
0.333 552
3.4 162
6.9 94
0.35 542
3.5 158
7 93
0.4 516
3.6 155
7.1 92
0.416 508
3.7 152
7.2 91
0.5 472
3.8 149
7.3 90
0.583 443
3.9 147
7.4 89
0.6 437
4 144
7.5 88
0.667 417
4.1 141
7.6 87
0.7 408
4.2 139
7.7 86
0.8 383
4.3 136
7.8 85

0.9 361
4.4 134
7.9 84
1 342
4.5 132
8 84
1.1 325
4.6 130
8.1 83
1.2 311
4.7 128
8.2 82
1.3 297
4.8 126
8.3 81
1.4 285
4.9 124
8.4 80
1.5 274
5 122
8.5 79
1.6 264
5.1 120
8.6 79
1.7 254
5.2 118
8.7 78
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FOR FIRST 1-INCH RUNOFF WQV
7. Use Curve Number (CN) 98 to represent the runoff potential for impervious surfaces (see
Method
Derivation section below for explanation regarding how CN 98 was obtained).
Only use impervious surfaces for these computations. Runoff from pervious surfaces
should not
be included in the WQV computations for peak WQF. The WQV required by the
Massachusetts
Wetlands Protection (310 CMR 10.05(6)(k)(4)) and 401 Water Quality Certification (314
CMR
9.06(6)(a)(4)) regulations for Stormwater Standard No. 4 is based only on impervious
surfaces.
8. Compute the time of concentration (tc) using the methods described in TR-55 1986, Chapter
3.
9. Refer to Ia/P Curve = 0.034 (Figure 3)
10. Determine unit peak discharge using Figure 3 or 4. Figure 4 is in tabular form so is preferred.
Using
the tc determined in STEP 8, read the unit peak discharge (qu) from Figure 2 or from Table in
Figure
4. qu is expressed in the following units: cfs/mi²/watershed inches (csm/in).
11. Compute the water quality flow (WQF) using the following equation:
Q 1 = (qu)(A)(WQV)
Where:
Q 1 = peak flow rate associated with first 1-inch of runoff

qu = the unit peak discharge, in csm/in.
A = impervious surface drainage area (in square miles)
WQV = water quality volume in watershed inches (1.0-inches in this case)
See Example 2, page 8 applying use of the method to convert first 1-inch WQV to minimum Q 1
rate.
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Figure 3: For First 1-inch Runoff, Ia/P Curve = 0.034, Relationship Between Unit Peak
Discharge and Time of
Concentration for NRCS Type III Storm Distribution

Unit Peak Discharge, Type III Storm, Ia/P = 0.034
1
10
100
1000
0.01 0.1 1 10
Time of Concentration (Tc), hours
Unit Peak Discharge (qu), csm/in
qu
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Figure 4: for First 1-inch Runoff, Table of qu values for Ia/P Curve = 0.034, listed by tc, for
Type III Storm
Distribution
Tc qu Tc qu Tc qu
(Hours) (csm/in) (Hours) (csm/in) (Hours) (csm/in)
0.01 835 2.7 197 7.1 95
0.03 835 2.8 192 7.2 94
0.05 831 2.9 187 7.3 93
0.067 814 3 183 7.4 92
0.083 795 3.1 179 7.5 91
0.1 774 3.2 175 7.6 90
0.116 755 3.3 171 7.7 89
0.133 736 3.4 168 7.8 88
0.15 717 3.5 164 7.9 87
0.167 700 3.6 161 8 86
0.183 685 3.7 158 8.1 85
0.2 669 3.8 155 8.2 84
0.217 654 3.9 152 8.3 84
0.233 641 4 149 8.4 83
0.25 628 4.1 146 8.5 82
0.3 593 4.2 144 8.6 81
0.333 572 4.3 141 8.7 80
0.35 563 4.4 139 8.8 79
0.4 536 4.5 137 8.9 79
0.416 528 4.6 134 9 78
0.5 491 4.7 132 9.1 77
0.583 460 4.8 130 9.2 76
0.6 454 4.9 128 9.3 76
0.667 433 5 126 9.4 75
0.7 424 5.1 124 9.5 74
0.8 398 5.2 122 9.6 74
0.9 376 5.3 120 9.7 73
1 356 5.4 119 9.8 72
1.1 339 5.5 117 9.9 72
1.2 323 5.6 115 10 71
1.3 309 5.7 114

1.4 296 5.8 112
1.5 285 5.9 111
1.6 274 6 109
1.7 264 6.1 108
1.8 255 6.2 106
1.9 247 6.3 105
2 239 6.4 104
2.1 232 6.5 102
2.2 225 6.6 101
2.3 219 6.7 100
2.4 213 6.8 99
2.5 207 6.9 98
2.6 202 7 96
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Examples

Example 1: 2.28-acre asphalt parking lot (impervious surface), with time of

concentration
equal to 0.25 hours. The proposed parking lot drains to a wetland resource area,
which is not a critical area, nor is the site located “near” a critical area. A
proprietary separator is proposed to pretreat runoff to be directed to an Extended
Detention Basin.
Because site does not drain to or located near a critical area, WQV = ½ -inch

1-acre = 0.0015625 mi2

Step 1: Use CN = 98 to represent the 2.28-acre impervious surface.
Step 2: Determine tc
tc = 0.25 hours (given).
Step 3: Determine qu using Figure 2
With tc = 0.25 hours, qu is determined to be 606 csm/inch using Table in Figure 2.
Step 4 (Final Step): Determine Q 0.5
Q 0.5 = (qu)(A)(WQV)
Q 0.5 = (606 csm/in)(2.28-acre)(0.0015625 mi2/acre)( ½ -inch)
Q 0.5 ≈ 1.1 CFS

Example 2: One-acre site composed entirely of impervious surfaces, with time of

concentration equal to 6 minutes. The proposed impervious surfaces are to be
drained to a stream located in Zone II of a public drinking water supply. A
proprietary separator is proposed to pretreat runoff to be directed to an Infiltration
Basin.
Because site drains to a critical area, WQV = 1-inch

1-acre = 0.0015625 mi2

Step 1: Use CN = 98 to represent the 1-acre impervious surface.
Step 2: Determine tc
MassDEP Q Rate - Sept. 10, 2013 - Page 9

tc = 6 minutes (given).
Convert minutes to hours
tc = (6 minutes) /(60 minutes/hr) = 0.1 hours
Step 3: Determine qu using Table in Figure 4
Using the tc column, read down to find tc = 0.1 hours. Read to the right of tc = 0.1 hours to find
the qu value which is 774 csm/inch.

Alternatively, you may use Figure 3 (Ia/P curve = 0.034). Find tc = 0.1 hours, read up to the Ia/P
curve, then follow intersecting line to the left to interpolate the qu value. You’ll note that using
Figure 4 is quicker in so far as no interpolation is required. In cases where the tc is not listed in
Figure 4, you may need to use Figure 3. In such instances, Figure 4 may still assist you in
bracketing the qu values to interpolate.
Step 4 (Final Step): Determine Q 1
Q 1 = (qu)(A)(WQV)
Q 1 = (774 csm/in)(1-acre)(0.0015625 mi2/acre)(1-inch)
Q 1 ≈ 1.2 CFS
If the conversion factor to convert acres to square miles is not included, the result will not be
correct. As different units are used in the computations, double check your units to ensure the
result is correct.

Method Derivation

The Stormwater Advisory Committee convened to assist MassDEP with the 2008 stormwater
revisions
to the Wetlands and 401 Water Quality Certification regulations. The Advisory Committee
tabled a
method proposed at that time and asked its Proprietary BMP subcommittee to study the issue
further.
Subsequently, the Proprietary BMP subcommittee met from 2008 to 2011, examining multiple
methods.
Among the methods reviewed included the Rational Method used by New Jersey DEP, Ahlfeld et
al
2004, Winkler et al 2001, Claytor and Scheuler 1996, Imbrium PCSWMM, and Bryant. The
Ahlfeld and
Winkler methods were funded by MassDEP through 319 funds and developed using
Massachusetts
precipitation data. The Claytor method is based on SCS TR-55 graphical methods. The PCSWMM
method is a proprietary version of the EPA SWMM method, based on Mannings equation. The
Bryant
method was based on precipitation data compiled in the Ahlfeld and Winkler methods.
To assist in selecting a method, Rees and Schoen 2009 conducted third party review of the
different
approaches. Rees and Schoen found that the various methods produced different peak rate
flows.
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Differences were also found between peak flow rates in coastal and inland areas. With some
methods,
the precipitation intensity associated with the ½-inch water quality volume produced a greater
flow rate
than the 1-inch water quality volume. The study concluded that the Claytor and Schueler 1996
method
was the most complete in attempting to transform the Water Quality Volume to a flow rate.
Subsequent to the study, flow rate results from the Claytor and Schueler method were adapted
for use
in Massachusetts using both the first ½ - inch and 1-inch Water Quality Volumes. Flow rates
were found

to bypass a portion of the Water Quality Volume for the both the first ½ -inch and 1-inch of
runoff
depending on drainage area and treatment device size. As bypassed runoff is not treated, the
Proprietary BMP Subcommittee agreed on meeting held in March 2011 that practices sized
using the
flow conversion method must be restricted to pretreatment only and directed to stormwater
treatment
practices. The Proprietary BMP Subcommittee subsequently recommended the Claytor and
Schueler
1996 method be used, as adapted for use in Massachusetts, to the Stormwater Advisory
Committee in
May 2011.
The Claytor and Schueler 1996 approach in part utilizes the U.S. Natural Resource and
Conservation
Service Technical Release 55 (TR-55) Graphical Peak Discharge Method (NRCS / SCS 1986),
adapted for
small storm hydrology (Pitt 1999). It was adapted for use in Massachusetts by determining the
precipitation values that generate the first ½ -inch and 1-inch of runoff, using the NRCS / SCS
1986
equations as described below.
1. The Massachusetts Stormwater Standard No. 4 sets the required WQV equal to 0.5-inch or
1.0- inch,
depending if the discharge is to or near a critical area, Land Use with Higher Potential Pollutant
Load
(LUHPPL), or soil with rapid infiltration rate.
2. The Claytor and Scheuler 1996 method requires a Curve Number (CN) be determined to
represent
the ability of a surface to effectively convey runoff. CN 98 was derived for impervious surfaces
using
small storm hydrology using the following equation (NRCS / SCS 1986). The precipitation depth
associated with the first 1.0-inch of runoff is 1.2 watershed inches based on Figure 4 (NRCS 1986
Table 2-1) and Figure 5 (NRCS 1986 Figure 2-1). The precipitation depth associated with the first
½inch of runoff is 0.7 watershed inches.
½-inch WQV Derivation:
Solve for Pt

CN =
1000
10 + 5Pt +10QWQV −10(QWQV
2 +1.25QWQVPt )0.5

Where:
CN = Runoff Curve Number = 98 for runoff impervious surfaces
Pt = Precipitation depth
QWQV = Runoff depth related to Water Quality Volume = 0.5 watershed inches
This equation produces the result Pt = 0.7 inches, when CN = 98 and QWQV = 0.5 inches.
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1-inch WQV Derivation

CN =
1000
10 + 5Pt +10QWQV −10(QWQV
2 +1.25QWQVPt )0.5

Where:
CN = Runoff Curve Number = 98 for runoff from impervious surfaces
Pt = Precipitation depth
QWQV = Runoff depth related to Water Quality Volume = 1.0 watershed inches
This equation produces the result Pt = 1.2 inches, when CN = 98 and QWQV = 1.0 inches
3. Potential maximum retention (S) in inches was derived using the following equation (NRCS
1986):
½-inch WQV Derivation / 1-inch WQV Derivation (result same for both):

S = (1000/CN) – 10

This equation produces the result S = 0.204 when the CN = 98
4. The initial abstraction (Ia) was derived using the following equation (NRCS 1986):
½-inch WQV Derivation / 1-inch WQV Derivation (result same for both):

Ia = 0.2S

This equation produces the result Ia = 0.041, when S = 0.204
Also See Figure 6 (NRCS 1986, Table 4-1), where Ia = 0.041, for CN = 98
5. The Ia/P Ratio was derived using the following equation (NRCS 1986):
½-inch WQV Derivation
Solve for Ia/P Ratio using the following equation (NRCS 1986):
Ia/P Ratio = Ia/ Pt
Where:
Ia = 0.041 (for CN = 98)
Pt = 0.7 watershed inches
Ia/P Ratio = 0.041/ 0.7 = 0.058
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1-inch WQV Derivation

Ia/P Ratio = Ia/ Pt

Where:
Ia = 0.041 (for CN = 98)
Pt = 1.2 watershed inches
Ia/P Ratio = 0.041/ 1.2 = 0.034
6. For the first ½ -inch runoff, Ia/P curve for 0.058 ratio (Figure 1) and corresponding table
(Figure 2)
were generated using coefficients C0, C1 and C2 derived from regression of coefficients published
in
Appendix F in NRCS / SCS TR-55 1986.
7. For the first 1-inch runoff, Ia/P curve for 0.034 ratio (Figure 3) and corresponding table (Figure
4)
were generated using coefficients C0, C1 and C2 derived from regression of coefficients published
in
Appendix F in NRCS / SCS TR-55 1986.
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Figures Used for Method Derivation

Figure 5: Graph Depicting CN to Percent Impervious Relationship by Precipitation Depth
(MD 2000, Figure D10.1). Note at 100% imperviousness, precipitation depths coincide, making corresponding
Runoff CN greater
than 98.
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Figure 6: Relationship Between Impervious Cover & Runoff Coefficient (Vermont 2002,
from Schueler, 1987).
Note at 100% imperviousness, Rv is between 0.9 and 1, meaning that most of the
precipitation effectively
becomes runoff.
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Figure 7: Table Depicting Relationship Between Precipitation (P) and Direct Runoff (Q) by
Curve Number (NRCS
1986, Table 2-1). 1.2 inches of precipitation effectively becomes 0.99-inch of runoff.
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Figure 8: Graph Depicting Relationship Between Precipitation (P) and Direct Runoff (Q) by
Curve Number (NRCS
1986, Figure 2-1). This indicates that for a CN 98 (representing impervious surfaces), 1.2
inches of precipitation
effectively equals 1-inch of direct runoff.
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Figure 9: Table Listing Ia by CN (NRCS 1986, Table 4-1). This indicates Initial Abstraction
(Ia) for CN 98 = 0.041
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Figure 10: Graph Depicting Ia/P to Precipitation Relationship by CN (NRCS 1986, Figure 41). Ia/P ratio of 0.034
corresponding to 1.2 inches of precipitation added. Ia/P ratio determined for CN 98, using
Ia = 0.041, P = 1.2
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Figure 11: Relationship Between Time of Concentration and Unit Peak Discharge for Ia/P
Ratios from 0.10 to
0.50 for NRCS Type III Storm Distribution (NRCS 1986, Exhibit 4-III). NRCS / SCS 1986
specifies Type III storm
distribution (tropical influenced storms) for Massachusetts. See Figure 3 and 4 for Ia/P
Ratio = 0.034
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12. )

Calculations of square footage of conditions within the Riverfront Area
Please fill in the blue cells with actual data -- orange and white cells will automatically recalculate
Redevelopment in Riverfront Project

Existing
TOTAL

Existing
0-100’

Existing
100-200’

Proposed
TOTAL

Proposed
0-100’

Total Riverfront Area on the site

Degraded RFA TOTAL

0

Building, Parking lot
Other Degraded (absence of

Disturbed RFA TOTAL

topsoil)

0

0

0

0

0

0

0

0

Lawn/landscaped islands

0

0

Stormwater management
system

0

0

Disturbed Riverfront Area (invasive species,
altered to some capacity)

0

0

Natural areas in RFA TOTAL

0

0

0

0

Wooded Riverfront Area

0

0

Restored (degraded -> natural)

0

0

Restored (disturbed -> natural)

0

0

TOTAL Riverfront Area on site

0

0

0

Conversion of undeveloped riverfront area to impervious:
Total reduction of degraded/impervious area within Riverfront Area:
Total amount of Riverfront Area to be restored to natural condition:
*** s.f. of degraded Riverfront Area to be restored
*** s.f. of disturbed Riverfront Area to be enhanced/restored
Trees to be cut:

0

