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A. General Information

420 Graet Road
a. Street Address

Latitude and Longitude:

tAssessors MapIPlat Number

Kanayo
a. First Name

Kanayo Lala - PE
c. Organization

4 West Road
d. Street Address

Kanayo
a. First Name

Richmond House Condominium Association
c. Organization

420 Great Road
d. Street Address

e. City/Town

978 337 5252
h. Phone Number

Acton
b. City/Town

42:28:38 N
d. Latitude

28
g. Parcel/Lot Number

Lala

01720
c. Zip Code

71:26:48W
e. Longitude

b. Last Name

01720
g. Zip Code

4. Representative (if any):

5.

Ann
a. First Name

Acton
e. City/Town

978 263 0166
h. Phone Number

Ford

Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands

WPA Form 3 — Notice of Intent
Massachusetts Wetlands Protection Act M.G.L. C. 131, §40

MassDEP File Number

1. Project Location (Note: electronic filers will click on button to locate project site):

Document Transaction Number

Acton
City/Town

C4

2. Applicant:

Lala
b. Last Name

3.

Acton MA 01720
e. City/Town f. State g. Zip Code
978 337 5252 978 263 1472 kanayoatt.net
h. Phone Number i. Fax Number j. Email Address

Property owner (required if different from applicant): LI Check if more than one owner

Acton MA

978 263 1472
I. Fax Number

f. State

kanayo@att.net
j. Email address

d. Street Address

b. Last Name

I. Fax Number

a. Total Fee Paid

wpaform3.doc ret’. 04/OS/OP Page 1 ci 8



Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands

WPA Form 3 Notice of Intent
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40

Provided by MassDEP:

MassDEP Fife Number

Document Transaction Number

Acton
City/Town

A. General Information (continued)

6. General Project Description:

Repairing existing culvert at the entry driveway crossinQ Brook

7a. Project Type Checklist:

1. LI Single Family Home

3. Limited Project Driveway Crossing

5. U Dock/Pier

7. U Coastal Engineering Structure

9. Transportation

2. Residential Subdivision

4. Commercial/Industrial

6. Utilities

8. U Agriculture (e.g., cranberries, forestry)

10. U Other

7b. Is any portion of the proposed activity eligible to be treated as a limited project subject to 310 CMR
10.24 (coastal) or 310 CMR 10.53 (inland)?

i.D Yes Xi No

2. Limited Project

If yes, describe which limited project applies to this project:

8. Property recorded at the Registry of Deeds for:

Middlesex
a. County

17892
c. Book

B. Buffer Zone & Resource Area Impacts (temporary & permanent)

1. Buffer Zone Only — Check if the project is located only in the Buffer Zone of a Bordering
Vegetated Wetland, Inland Bank, or Coastal Resource Area.

2. Inland Resource Areas (see 310 CMR 10.54-1 0.58; if not applicable, go to Section B.3,
Coastal Resource Areas).

Check all that apply below. Attach narrative and any supporting documentation describing how the
project will meet all performance standards for each of the resource areas altered, including standards
requiring consideration of alternative project design or location.

None
a. Bank

1. linear feet

b. Bordering \fegetated
Wetland

600
c. Land Under

Waterbodies and
VVaterways

Size of Proposed Alteration Proposed Replacement (if any)

b. Certificate # (if registered land)

0475
d. Page Number

Resource Area
For all projects
affecting other
Resource Areas,
please attach a
narrative
explaining how
the resource
area was
delineated.

None
1. square feet

2. linear feet

1. square feet

2. square feet

3. cubic yards dredged

2. square feet

wpaform3.doc rev. 04/08/09 Page 2 of 8



1. square feet

3. cubic feet of flood storage lost

Massachusetts Department of Environmental Protection Provided by MassDER

Bureau of Resource Protection - Wetlands MassDEP File Number

WPA Form 3 Notice of ntent :

Massachusetts Wetlands Protection Act M.G.L. c. 131, 4O
Document Transaction Number

City/Town

B. Buffer Zone & Resource Area Impacts (temporary & permanent) (cont’d)

Resource Area Size of Proposed Alteration Proposed Replacement (if any)

d. LI Bordering Land

_____

-

_______________________

Subject to Flooding 2. square feet

4. cubic feet replaced
e. LI Isolated Land

___________________________

Subject to Flooding 1. square feet

2. cubic feet of flood storage lost 3. cubic feet replaced

Fort Pond Brook
f. Riverfront Area 1. Name of Waterway (if available)

2. Width of Riverfront Area (check one):

25 ft. - Designated Densely Developed Areas only

LI 100 ft. - New agricultural projects only

LI 200 ft. - All other projects

3. Total area of Riverfront Area on the site of the proposed project: square feet

4. Proposed alteration of the Riverfront Area:

None 400 none
a. total square feet b. square feet within 100 ft. c. square feet between 100 ft. and 200 ft.

5. Has an alternatives analysis been done and is it attached to this NOl? LI Yes No

6. Was the lot where the activity is proposed created prior to August 1, 1996? Ii Yes LI No

3. LI Coastal Resource Areas: (See 310 CMR 10.25-1 0.35)

Check all that apply below. Attach narrative and supporting documentation describing how the project
will meet all performance standards for each of the resource areas altered, including standards
requiring consideration of alternative project design or location.

Resource Area Size of Proposed Alteration Proposed Replacement (if any)

a. LI Designated Port Areas Indicate size under Land Under the Ocean, below

b. LI Land Under the Ocean 1. square feet

c. LI Barrier Beach

d. LI Coastal Beaches

e. LI Coastal Dunes

Online Users:
Include your
document
transaction
number
(provided on
your receipt
page) with all
supplementary
information you
submit to the
Department.

2. cubic yards dredged

Indicate size under Coastal Beaches and/or Coastal Dunes below

1. square feet

1. square feet

2. cubic yards beach nourishment

2. cubic yards dune nourishment

wpsJorm3.dcc’ rev. 04/08109 Page 3 of 8



Massachusetts Department of Environmental Protection Provided by MassDEP:.

Bureau of Resource Protection - Wetlands MassDEP File Number

] WPA Form 3 — Notice of Intent
S

Document Transaction Number

_________

Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 Acton
City/Town

B. Buffer Zone & Resource Area Impacts (temporary & permanent) (cont’d)

Size of Proposed Alteration Proposed Replacement (if any)

Coastal Banks
1. inearfeet

Rocky Intertidal

____________________________

Shores 1. square feet

Ii. El Salt Marshes
1. square feet 2. sq ft restoration, rehab., creation

i. El Land Under Salt

__________________________

Ponds 1. square feet

2. cubic yards dredged

j. El Land Containing

___________________________

Shellfish 1. square feet

k. El Fish Runs Indicate size under Coastal Banks, inland Bank, Land Under the
Ocean, and/or inland Land Under Waterbodies and Waterways,
above

1. cubic yards dredged

I. El Land Subject to

____________________________

Coastal Storm Flowage 1. square feet

4. Restoration/Enhancement
If the project is for the purpose of restoring or enhancing a wetland resource area in addition to the
square footage that has been entered in Section B.2.b or B.3.h above, please enter the additional
amount here.
600

_______________________________________

a. square feet of BViN b. square feet of Salt Marsh

5. Project Involves Stream Crossings

None One
a. number of new stream crossings b. number of replacement stream crossings

C. Other Applicable Standards and Requirements

Streamlined Massachusetts Endangered Species Act!Wetlands Protection Act Review

1. Is any portion of the proposed project located in Estimated Habitat of Rare Wildlife as indicated on
the most recent Estimated Habitat Map of State-Listed Rare Wetland Wildlife published by the Natural
Heritage and Endangered Species Program (NHESP)? To view habitat maps, see the Massachusetts
Natural Heritage Atlas or go to

reviewfro1tv habtt’onirie viev’er.htn.

a. El Yes No If yes, include proof of mailing or hand delivery of NOl to:

Natural Heritage and Endangered Species Program
Division of Fisheries and Wildlife

2008 Route 135, North Drive
b. Date of map Westborough, 1iA 01581

wpaform3.doc’ rev. 04/08109 Pafle 4 of 8



Massachusetts Department of Environmental Protection Pro\flded by MassDEP:

Bureau of Resource Protection - Wetlands MassDEP FHeNumber

WPA Form 3 Notice of Intent
Document Transaction Number

Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 Acton
City/Town

C. Other Applicable Standards and Requirements (cont’d)

If yes, the project is also subject to Massachusetts Endangered Species Act (MESA) review (321
CMR 10.18). To qualify for a streamlined, 30-day, MESA/Wetlands Protection Act review, please
complete Section C.1.C, and include requested materials with this Notice of Intent (NOl); OR
complete Section C. I .d, if applicable. If MESA supplemental information is not included with the NOl,
by completing Section 1 of this form, the NHESP will require a separate MESA filing which may take
up to 90 days to review (unless noted exceptions in Section 2 apply, see below).

1. c. Submit Supplemental Information for Endangered Species Review’

1. jj Percentage/acreage of property to be altered:

(a) within wetland Resource Area percentage/acreage

(b) outside Resource Area percentage/acreage

2. Assessor’s Map or right-of-way plan of site

3. Project plans for entire project site, including wetland resource areas and areas outside of
wetlands jurisdiction, showing existing and proposed conditions, existing and proposed
tree/vegetation clearing line, and clearly demarcated limits of work

(a) Project description (including description of impacts outside of wetland resource area &
buffer zone)

(b) Photographs representative of the site

(c) MESA filing fee (fee information available at:
http://www. rnass.oovidfwele!’,’lnhesplreoulatorv reviewlmess/mess fee schedule.htm).

Make check payable to “Natural Heritage & Endangered Species Fund” and mail to
NHESP at above address

Projects altering 10 or more acres of/and, also submit:

(d) Vegetation cover type map of site

(e) Project plans showing Priority & Estimated Habitat boundaries

d. OR Check One of the Following

1. Project is exempt from MESA review.
Attach applicant letter indicating which MESA exemption applies. (See 321 CMR 10.14,
htto:!!v,’v’w.n-ass.Gov!dfele!dfv,’/nhesl)!re uiatorv reviewlmesa!rnesa exerntions.htm;
the NOl must still be sent to NHESP if the project is within estimated habitat pursuant to
310 CMR 10.37 and 10.59.)

2. Separate MESA review ongoing. a. NHESP Tracking # b. Date submitted to NHESP

Some projects not in Estimated Habitat may be located in Priority Habitat, and require NHESP review (see
egulaort review tab) Puoniv -iab at ii cludes hab ia. yor sate lfsteo plan.s arc

strictly upland species not protected by the Wetlands Protection Act.
MESA projects may not be segmented (321 CMR 10.16). The applicant must disclose full development plans even if such plans are

not required as part of the Notice of Intent process.
wpafcrm3.dcc rev. 04/08109 Page 5 of 8



Massachusetts Department of Environmental Protection Provided by MassDEP:

Bureau of Resource Protection - Wetlands
MassDEP File Number

7c WPA Form 3 — Notice of Intent
Document Transaction Number

__________

Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 Acton
City/Town

C. Other Applicable Standards and Requirements (cont’d)

3. LI Separate MESA review completed.
Include copy of NHESP “no Take” determination or valid Conservation & Management
Permit with approved plan.

2. For coastal projects only, is any portion of the proposed project located below the mean high water
line or in a fish run?

a. Not applicable — project is in inland resource area only

South Shore - Cohasset to Rhode North Shore - Hull to New Hampshire:
Island, and the Cape & islands:

Division of Marine Fisheries -

Division of Marine Fisheries - North Shore Office
Southeast Marine Fisheries Station Attn: Environmental Reviewer
Attn: Environmental Reviewer 30 Emerson Avenue
838 South Rodney French Blvd. Gloucester, MA 01930
New Bedford, MA 02744

Also if yes, the project may require a Chapter 91 license. For coastal towns in the Northeast Region,
please contact MassDEP’s Boston Office. For coastal towns in the Southeast Region, please contact
MassDEP’s Southeast Regional Office.

3. is any portion of the proposed project within an Area of Critical Environmental Concern (ACEC)?

LI Yes N If yes, provide name of ACEC (see instructions to WPA Form 3 or MassDEPa. ° Website for ACEC locations). Note: electronic filers click on Website.

4. Is any portion of the proposed project within an area designated as an Outstanding Resource Water
(ORW) as designated in the Massachusetts Surface Water Quality Standards, 314 CMR 4.00?

a.LJYes No

5. Is any portion of the site subject to a Wetlands Restriction Order under the Inland Wetlands
Restriction Act (lvi G.L. c. 131, § 40A) or the Coastal Wetlands Restriction Act (M.G.L. c. 130, § 105)?

a.Lj Yes fI No

6. Is this project subject to provisions of the MassDEP Stormwater Management Standards?

a. LI Yes. Attach a copy of the Stormwater Report as required by the Stormwater Management
Standards per 310 CMR 1 0.05(6)(k)-(q) and check if:

1. LI Applying for Low Impact Development (LID) site design credits (as described in
Stormwater Management Handbook Vol. 2, Chapter 3)

2. A portion of the site constitutes redevelopment

LI Proprietary BMPs are included in the Storrnwater Management System.

b. No. Check why the project is exempt:

1. Single-family house

b.LI Yes LI No If yes, include proof of mailing or hand delivery of NOT to either:

b. ACEC

Online Users:
Include your
document
transaction
number
(provided on
your receipt
page) with all
supplementary
information you
submit to the
Department.

wpaforrn3.doc rev. 04/08/09 Page 6 of 8



Massachusetts Department of Environmental Protection ProvidedbyMassDEP:: -

Bureau of Resource Protection - Wetlands
MassDEP File Number -

WPA Form 3 Notice of Intent

____________

Document Transaction Number
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40 ton

City/Town

C. Other Applicable Standards and Requirements (cont’d)

2. Emergency road repair

3. Small Residential Subdivision (less than or equal to 4 single-family houses or less than or
equal to 4 units in multi-family housing project) with no discharge to Critical Areas.

D. Additional Information

Applicants must include the following with this Notice of Intent (NOl). See instructions for details.

Online Users: Attach the document transaction number (provided on your receipt page) for any of the
following information you submit to the Department.

1. USGS or other map of the area (along with a narrative description, if necessary) containing
sufficient information for the Conservation Commission and the Department to locate the site.
(Electronic filers may omit this item.)

2. Plans identifying the location of proposed activities (including activities proposed to serve as a
Bordering Vegetated Wetland [BVW] replication area or other mitigating measure) relative to
the boundaries of each affected resource area.

3. Identify the method for BVW and other resource area boundary delineations (MassDEP BVW
Field Data Form(s), Determination of Applicability, Order of Resource Area Delineation, etc.),
and attach documentation of the methodology.

4. List the titles and dates for all plans and other materials submitted with this NOl.

Cl
a. Plan Title

kanayo Lala - PE Kanayo Lala
b. Prepared By c. Signed and Stamped by

8/1/09 1’=40’
d. Final Revision Date e. Scale

f. Additional Plan or Document Title g. Date

5. fl If there is more than one property owner, please attach a list of these property owners not
listed on this form.

e. Attach proof of mailing for Natural Heritage and Endangered Species Program, if needed.

7. Attach proof of mailing for Massachusetts Division of Marine Fisheries, if needed.

8. IJ Attach NOl Wetland Fee Transmittal Form

9. Attach Stormwater Report, if needed.

wpaform3.doc rev. 04108/09 t’age 7 of 8



Massachusetts Department of Environmental Protection Provided by MassDEP:

Bureau of Resource Protection - Wetlands

WPA Form 3 — Notice of Intent
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40

________________

1. fl Fee Exempt: No filing fee shall be assessed for projects of any city, town, county, or district of
the Commonwealth, federally recognized Indian tribe housing authority, municipal housing
authority, or the Massachusetts Bay Transportation Authority.

Applicants must submit the following information (in addition to pages 1 and 2 of the NOl Wetland Fee
Transmittal Form) to confirm fee payment:

\AS

_______________

3. Check date

____________________

5. Check date

______________________

7. Payor name on check: Last Name

F. Signatures and Submittal Requirements
I hereby certify under the penalties of perjury that the foregoing Notice of Intent and accompanying plans,
documents, and supporting data are true and complete to the best of my knowledge. I understand that
the Conservation Commission will place notification of this Notice in a local newspaper at the expense of
the applicant in accordance with the wetlands regulations, 310 CMR 10.05(5)(a).

I further certify under penalties of perjury that all abutters were notified of this application, pursuant to the
requirements of M.G.L. c. 131, § 40. Notice must be made by Certificate of Mailing or in writing by hand
delivery or certified mail (return receipt requested) to all abutters within 100 feet of the property line of the
project location.

1. Signature of Applicañf 2. Date

3. Signature of Property Owner (if different) 4. Date

5. Signature of Representative (if any) 6. Date

For Conservation Commission:
Two copies of the completed Notice of Intent (Form 3), including supporting plans and documents, two
copies of the NOI Wetland Fee Transmittal Form, and the city/town fee payment, to the Conservation
Commission by certified mail or hand delivery.
For MassDEP:
One copy of the completed Notice of Intent (Form 3), including supporting plans and documents, one
copy of the NOl Wetland Fee Transmittal Form, and a copy of the state fee payment to the MassDEP
Regional Office (see Instructions) by certified mail or hand delivery.
Other:
If the applicant has checked the “yes” box in any part of Section C, Item 3, above, refer to that section
and the Instructions for additional submittal requirements.

The original and copies must be sent simultaneously. Failure by the applicant to send copies in a
timely manner may result in dismissal of the Notice of intent.

E. Fees

MassDEP Ffle Number

Document Transaction Number

Acton
City/Town

2. Municipal Check Number

4. State Check Numb r

6. Payor name on check: First Name

wpaform3.doc rev. 94108/02 Pae8 of 8



Important:
When filling out
forms on the
computer, use
only the tab key
to move your
cursor - do not
use the return
key.

Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands

NOl Wetland Fee Transmittal Form
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40

3. Project Location:

B. Fees
The fee should be calculated using the following six-step process and worksheet. Please see
lnstructons before filling out worksheet.

Step lIType of Activity: Describe each type of activity that will occur in wetland resource area and
buffer zone.

Step 2!Number of Activities: identify the number of each type of activity.

Step 3/Individual Activity Fee: Identify each activity fee from the six project categories listed in the
instructions.

Step 4ISubtotal Activity Fee: Multiply the number of activities (identified in Step 2) times the fee per
category (identified in Step 3) to reach a subtotal fee amount. Note: If any of these activities are in a
Riverfront Area in addition to another Resource Area or the Buffer Zone, the fee per activity should be
multiplied by 1.5 and then added to the subtotal amount.

Step 5/Total Project Fee: Determine the total project fee by adding the subtotal amounts from Step 4.

Step 6/Fee Payments: To calculate the state share of the fee, divide the total fee in half and subtract
i2.50. To calculate the city/town share of the fee, divide the total fee in half end add $12.50.

A. Applicant Information

1. Applicant:

Kanayo
a. First Name

Kanayo Lala - PE
c. Organization

Lala
b. Last Name

2.

4 West Road
d. Mailing Address

Acton MA 01720
e. city/Town f. State g. Zip Code

978 337 5252 978 263 1472 kanayoatt.net
h. Phone Number i. Fax Number j. Email Address

Property Owner (if different):

Kanayo Lala
a. First Name b. Last Name

Richmond House Condominium Association
c. Organization

4 West Road
d. Mailing Address

Acton MA 01720
e. City/Town f. State g. Zip code

978 337 5252 978 263 1472 kanayo@att.net
h. Phone Number I. Fax Number j. Email Address

420 Great road
a. Street Address

To calculate
filing fees, refer
to the category
fee list and
examples in the
instructions for
filling out WPA
Form 3 (Notice of
Intent).

Acton
b. city/Town

Wpaform3.doc’ Wetienc/ Fee Trensmffe Form rev. 2/21108 POge 1 of 2



Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands

NOl Wetland Fee Transmittal Form
Massachusetts Wetlands Protection Act M.G.L. c. 131, §40

B. Fees (continued)

Step lIType of Activity

_______________________________________________________________

I

_______________________ _____________________________________

Step 5ITotaI Project Fee:

_________________

Step 6IFee Payments:

Total Project Fee:

State share of filing Fee:

City/Town share of filling Fee:

C. Submitta’ Requirements

a.) Complete pages 1 and 2 and send with a check or money order for the state share of the fee, payable to
the Commonwealth of Massachusetts.

Department of Environmental Protection
Box 4062

Boston, MA 02211

b) To the Conservation Commission: Send the Notice of Intent or Abbreviated Notice of Intent; a copy of
this form; and the city/town fee payment.

To MassDEP Regional Office (see Instructions): Send a copy of the Notice of Intent or Abbreviated Notice of
Intent; a copy of this form; and a copy of the state fee payment. (E-fiiers of Notices of Intent may submit these
electronically.)

Step 2lNumber
of Activities

Cat 2 - Driveway Crossing

Step
3llndividual
Activity Fee

$250

Step 4!Subtotal Activity
Fee

$250

$250

$250
a. Total Fee from Step 5

$112.50
b. 1/2 Total Fee less $12.50

$137.50
c. 1/2 Total Fee plus $12.50

Wpaform3.dcc’ Wetinc Fe Transmitt Forn, rev. 2)21)08 Peoe2of2







Temporary Stream
Crossings Click here to comment on this fact sheet

Minimum Measure: Construction Site Stormwater Runoff Control 

Subcategory: Erosion Control

Description

A temporary steam crossing is used to provide a safe, stable way for construction
vehicle traffic to cross a watercourse. Temporary stream crossings provide
streambank stabilization, reduce the risk of damage to the streambed or channel, and
minimize sediment loading from construction traffic. The crossing might be a bridge, a
culvert, or a ford.

Applicability

Temporary stream crossings are appropriate where heavy construction equipment
must be moved from one side of a stream channel to the other. They can also be
used where lighter construction vehicles will cross the stream repeatedly during
construction.

A bridge or culvert is the best choice for most temporary stream crossings because
each can support heavy loads. The materials used to construct most bridges and
culverts can be salvaged after they are removed. A ford is a shallow area in a stream
that can be crossed safely. Fords are appropriate in steep areas where flash flooding
might occur and where normal flow is shallow or intermittent across a wide channel.
Fords should be used only where stream crossings are expected to be infrequent.

Siting and Design Considerations

Because of the potential for stream degradation, flooding, and safety hazards, avoid
stream crossings whenever possible. Consider alternative routes to accessing a site
before planning to erect a temporary stream crossing. If a stream crossing is
necessary, select an area where the potential for erosion is low. If possible, select the
stream crossing structure during a dry period to reduce sediment transport into the
stream.

If over-stream bridges are needed, construct them only under the supervision and
approval of a qualified engineer.

National Pollutant Discharge Elimination
System (NPDES)
Recent Additions | Contact Us | Print Version  Search NPDES:  

EPA Home > OW Home > OWM Home > NPDES Home > Stormw ater > Menu of BMPs 
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When constructing a culvert, use filter cloth to cover the streambed and streambanks
to reduce settlement and make the culvert structure more stable. The filter cloth
should extend at least 6 inches and no more than 1 foot beyond the end of the culvert
and bedding material. The culvert piping should not exceed 40 feet in length and
should be of sufficient diameter to allow flow to pass completely during peak flow
periods. Cover the culvert pipes with at least 1 foot of aggregate. If multiple culverts
are used, separate the pipes with at least 1 foot of aggregate.

Construct fords of stabilizing material such as large rocks.

Limitations

Bridges can be a safety hazard if not properly designed and constructed. Bridges
might also be costly in terms of repairs and lost construction time if they are washed
out or collapse (Smolen et al., 1988).

Construction and removing culverts usually disturb the surrounding area, and erosion
and downstream soil movement often occur. Culverts can create obstructions to flow
in a stream and get in the way of migrating fish. Depending on their size, culverts can
be blocked by large debris in a stream and are vulnerable to frequent washout.

The approaches to fords are likely to erode. In addition, excavating the streambed and
approach to lay riprap or other stabilization material causes major stream
disturbance. Mud and other debris are transported directly into the stream unless the
crossing is used only during periods of low flow.

Take care to obtain all necessary permits for work in and around streams. Review
local, state, and federal regulations before starting any stream-related work.

Maintenance Considerations

Inspect temporary stream crossings at least once a week and after all significant
rainfall events. If any structural damage to a bridge or culvert is reported, stop using
the structure until it is repaired. Repair streambank erosion immediately.

Inspect fords closely after major storm events to make sure stabilization materials
remain in place. If material has moved downstream during periods of peak flow,
replace the lost material immediately.

Effectiveness

8/13/2009 EPA - Stormwater Menu of BMPs
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The effectiveness of a temporary stream crossing depends on the applicability of the
crossing type, proper design and installation, and long-term maintenance needs.

Cost Considerations

Implementation costs for a temporary stream crossing depend on the site needs,
crossing type, maintenance needs, and other site-specific factors. Typically,
temporary bridges are more expensive to design and construct than culverts. Bridges
also have higher maintenance and repair costs if they fail.

References

British Columbia Ministry of Forests. No date. Forest Practices Code Stream
Crossing for Fish Streams Guidebook .
[www.for.gov.bc.ca/tasb/legsregs/fpc/fpcguide/FishStreamCrossing/FSCGdBk.pdf [PDF
- 1.94 MB - 74 pp] ]. Accessed January 2001.

Smolen, M.D., D.W. Miller, L.C. Wyatt, J. Lichthardt, and A.L. Lanier. 1988. Erosion
and Sediment Control Planning and Design Manual. North Carolina Sedimentation
Control Commission; North Carolina Department of Environment, Health, and Natural
Resources; and Division of Land Resources Land Quality Section, Raleigh, NC.

VDCR (Virginia Department of Conservation and Recreation). 1995. Virginia Erosion &
Sediment Control Field Manual. 2nd ed. Virginia Department of Conservation and
Recreation, Division of Soil and Water Conservation, Richmond, VA.

Click here to comment on this fact sheet

 

Office of Water | Off ice of Wastew ater Management | Disclaimer | Search EPA

EPA Home | Privacy and Security Notice | Contact Us

Last updated on May 24, 2006 
URL:http://cfpub.epa.gov/npdes/stormw ater/menuofbmps/index.cfm

 

8/13/2009 EPA - Stormwater Menu of BMPs

cfpub.epa.gov/npdes/…/index.cfm?act… 3/3

Administrator
Rectangle



of
BRITISH COLUMBIA

Fish-stream Crossing
Guidebook

March 2002

Ministry of Forests  

Ministry of Water, Land 
and Air Protection

Ministry of Energy and Mines

fbeinhau
Text Box
This Forest Practices Code Guidebook is presented for information only.
It is not cited in regulation. The Forest and Range Practices Act and its regulations took effect on Jan. 31, 2004. This replaced the Forest Practices Code of British Columbia Act and regulations. For further information please see the Forest and Range Practices Act.



age along the arch wall. The fabric, or other cut-off measures such as sand-
bagging or use of prefabricated seepage barriers along the arch wall near the
inlet, is intended to prevent most of the seepage and mitigate potential sup-
port fill erosion that can occur along the arch.

Geotextiles: 
For gravel-decked bridges or log culverts, use a geotextile filter fabric to
fully cover the stringers or some other measure to prevent road material from
entering the stream.

Turnouts: 
Construct turnouts a sufficient distance from the bridge to prevent road mate-
rial from entering the stream and to minimize impacts on riparian vegetation.

3.2 Closed Bottom Structures 

3.2.1 Design of closed bottom structures

For forest roads in British Columbia, closed bottom structures for fish-stream
crossings are corrugated pipes (metal or plastic), which, embedded to retain
stream substrate, provide fish habitat and fish passage. 

� Closed bottom structures are not allowed in critical fish habitat, but are
an option in small streams with a stream channel width 2.5 m or less
(small S3 and S4 streams) and 6% average stream gradients or less (see
Figure 7). Should a proponent wish to proceed on a larger or steeper-
gradient stream, an application should be submitted with the proponent
application plan for fisheries agency review.4

� Experience in other jurisdictions, particularly Oregon (Robison 2001),
has shown that closed bottom structures can be successfully installed
when careful consideration is paid to site location conditions and struc-
ture design parameters. The embedment methodology (also known as
stream simulation) consists of selecting a culvert (pipe) of adequate open-
ing to encompass the stream channel width, and emulating the streambed
within the culvert by lining the bottom with representative streambed
substrate. The natural substrate materials are supplemented with addition-
al larger material to help retain the substrate within the culvert and assist
fish passage.  By emulating the streambed and stream channel width, the
culvert�s streamflow characteristics should reflect the natural streamflow
characteristics.
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4 Alternatively, such application must be made to the Oil and Gas Commission concerning petroleum roads or the Ministry of
Energy and Mines concerning mining access roads.



� The use of closed bottom structures in fish streams requires careful
design and layout, paying particular attention to fish passage and fish
habitat over the lifespan of the structure. The following requirements
should be addressed. 
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Figure 7. Typical closed bottom structures.
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Note: 1. The vertical placement of the culvert in relation to the overall stream 
longitudinal profile is extremely important. The culvert invert should be
determined from the longitudinal profile of the streambed, ensuring that
the culvert is located at a low point along the streambed profile. Special
note should be made of any artificial or other non-permanent anomalies
(such as large debris-holding or storing-bed material) that may not pro-
vide a suitable invert elevation.

Figure 8. Stream elevation profile example for use in determining culvert
slope and minimum invert level for an embedded culvert.
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Streambed profile determination:
� A detailed profile of the existing streambed using precise instruments is

required for an extended distance upstream and downstream of the pro-
posed crossing (approximately 50 m each way). Benchmarks for eleva-
tion and construction control should be established.  The objective is to
accurately model the streambed profile. This should assist in determining
the culvert slope, invert elevation, and streambed. An example is provid-
ed in Figure 8. Streams that have bedrock outcrops or little variation in
bed elevation should generally require shorter profiles.  Existing pipes
with local sediment retention or scour as a result of the culvert may
require longer profiles to get beyond the zones of induced disturbance.

� A closed bottom structure should be designed and installed at the same
slope as the stream (see Figure 8), and should retain the same stream sub-
strate characteristics within the culvert. For migrating fish, this would
impose no changes or stress, nor induce any delays at the crossing struc-



ture in upstream migration. Substrate transport should move through the
culvert naturally, and there should be no sediment build-up upstream or
deprivation downstream.

� Where practicable, the natural meander pattern of a stream should be
retained.  A closed bottom structure should not be placed in the bend of a
stream, as this leads to bank erosion and debris problems. Where the
above cannot be achieved, the crossing structure should be relocated or
another chosen, such as an open bottom structure. 

Pipe size:
� A systematic, objective methodology to measure stream channel width is

presented in Appendix 1. The stream channel width should determine the
required culvert diameter/width.  The width of the replicated or simulated
streambed within the culvert should be equal to or greater than the stream
channel width, to emulate the natural stream and to prevent deposition,
scouring, or other damage at the outlet. Figure 9 illustrates stream chan-
nel width.

� A closed bottom structure must be sized to accommodate the 100-year
return period peak flow after embedment.  This flow determination must
be carried out, and the pipe enlarged if it cannot otherwise pass the 100-
year design flow.

� Factors in determining the appropriate culvert length include: depth of
fill, skew angle of the culvert to the road, gradient of the culvert, and
required road width.

� The closed bottom structure should be properly designed to avoid letting
side slope and backfill material enter the culvert or flow channel. Rip rap
should be used to provide scour protection for materials potentially
exposed to erosion.

Design embedment:
� For circular culverts, the embedment should make up at least 40% of the

culvert diameter or 0.6 m, whichever is greater.  For pipe-arch or box cul-
verts, embedment depth should be at least 20% of the vertical rise of the
arch.

� The vertical placement of the culvert in relation to the overall stream lon-
gitudinal profile is extremely important. The culvert invert should be
determined from the longitudinal profile of the streambed, ensuring that
the culvert is located at a low point along the streambed profile (as
shown in Figure 8).

� The streambed should consist of sufficient layers of unconsolidated grav-
el, sand, cobble, and other sediment lying over the top of the bedrock to
allow for proper embedment. If little streambed is available to be exca-
vated, then culvert sinking and embedding strategies become impractical.

Substrate placement within the pipe:
� Knowledge of the type of material found in the natural streambed and a

specification for replicating this material are critical to successful sub-
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strate placement. As a general rule of thumb, the sizing of material placed
within the culvert should be similar to the size of material in the adjacent
natural stream channel. The �hydraulic roughness� of the culvert bottom
is related to the size of bed material. Hydraulic roughness in turn is relat-
ed to water velocities and water depth inside the culvert. 

� Based on a design specification for gradation, the closed bottom structure
should be filled with substrate material to the natural streambed level,
using clean, well-graded material and supplemental material that is equal
to or greater than the stream channel D905 particle size. A heterogeneous
mixture of various substrate sizes that contains enough fine material to
seal the streambed is recommended. Where the streambed is not sealed,
subsurface flow may result, creating a barrier to fish passage.  It may be
necessary to supplement the substrate by washing in sand and gravel to
seal the bed.  Wash the simulated streambed and intercept the sediment at
the outlet of the pipe before it enters the stream.

� Where closed bottom structures are installed in streams with gradients
between 3 and 6%, the physical placement of supplemental larger materi-
al (D90+) is even more important.  Note that oversized material may be
problematic, creating increased hydraulic roughness and flushing out
fines through the poor gradation of the embedment materials.  At these
gradients, the pipe should be large enough to allow for the physical
placement and orientation of these larger elements. This should assist in
retaining substrate and preventing scour in the culvert. The design should
note the dimensions and quantity of the additional larger material.

� A thalweg (low-flow channel) should be established through the culvert
to enable fish passage at low flow.

� Where a structure is to be replaced and a gravel wedge has been stored
above the structure, take steps to maintain the stability of the wedge.

3.2.2 Installation of closed bottom structures

� The steps below outline the general installation procedures for closed
bottom structures as they apply to fish streams. See Appendix 4 for sam-
ple construction drawings of a typical closed bottom structure.

Assemble in advance: 
Deliver all required materials and mobilize equipment in advance so the
installation can proceed without delay on a dry bed within the timing win-
dow. Appropriate work site isolation techniques (see Section 4.6.1) should be
employed during the closed bottom structure�s installation.
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5 D90 is the largest size class of streambed substrate that may be moved by flowing water. Approximately 90% of the
streambed substrate will be smaller than this size class.
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Figure 9. Determining stream channel width.
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Survey:
� Lay out the work site with precise instruments, including establishing the

horizontal and vertical field references to accurately locate the culvert
invert elevation and slope during construction.

Bed preparation:
� Prepare and grade the culvert bed to conform to the design elevation and

slope, using benchmarks and precise instruments. The barrel of the closed
bottom structure should be set to the appropriate depth below the
streambed and at the same natural stream gradient as shown by the longi-
tudinal profile survey. The culvert foundation, trench walls, and backfill
should be free of logs, stumps, limbs, or rocks that could damage or
weaken the pipe.

Seepage barriers: 
� Consider using geotextiles to prevent loss of fines and gravel through

seepage along the culvert wall. The fabric, or other cut-off measures such
as sandbagging or use of prefabricated seepage barriers along the culvert
near the inlet, is intended to cut off most of the seepage and mitigate
potential support fill erosion that can occur along the pipe.

Drainage: 
� Do not allow side ditches to drain directly into the stream (see Figure

13). Divert ditchwater into a constructed sump or, where possible, onto
stable forested vegetation that can filter sediments before the water reach-
es the stream. Ensure that adequate cross drainage is in place before the
culvert approach to minimize the water volume directed into approach
ditches at culvert sites. Consider the use of rolling grades to divert road
surface runoff. Where cross-ditches are used, ensure that they are proper-
ly armoured at the outlet and along the base.

Constricting the stream: 
� Do not allow any activities, including the placement of rip rap, to cause

any constriction of the stream channel width.

Erosion protection: 
� Begin erosion-proofing all exposed mineral soil as soon as possible after

disturbance.

Downstream weir: 
� An instream weir (see Figure 10) should be established within one and a

half to two channel widths downstream of the culvert outlet, particularly
for streams greater than 3% gradient, to retain substrate within the culvert
and to prevent the formation of a plunge pool. The residual pool depth
formed by this downstream weir should be less than 0.3 m.
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Figure 10. Typical downstream weir.
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Backfill: 
� Backfill practices should conform to those specified by the culvert manu-

facturer, or otherwise specified by an engineer, and incorporate mechani-
cal vibratory compaction immediately adjacent to the culvert (see Figure
11). 

3�6% grade: 
� For culverts installed at slopes greater than 3%, larger material (D90 or

greater) should be mixed into the substrate to help retain the substrate in
the pipe. The larger material should be placed so that it projects from the
streambed.  This should create velocity shadows to enhance fish passage,
retain substrate, and simulate conditions in the natural stream. 

Fish-stream Crossing Guidebook
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Figure 11. Culvert backfill compaction.



NOTIFICATION TO ABUTTERS

UNDER TRE MASSACI{USETTS WETLANDS PROTECTION ACT

AND THE TOWN OF ACTON WETLANDS BYLAW

In accordance with the second paragraph of Massachusetts General Laws Chapter 131,

Section 40 and the Town of Acton Bylaws, you are hereby notified of the following:

The Applicant: RICHMOND HOUSE CONDOMNIUM ASSOCIATION

Address 420 GREAT ROAD, ACTON, MAO 1720 Phone- 978 —2 6 4 oi 6 6

has filed a Notice of Intent with the Acton Conservation Commission seeking permission to

remove, fill, dredge or alter an Area Subject to Protection under the Wetlands Protection Act.

Applicant’s Representative: KANAYO LALA - PE

Address 4 WEST ROAD, ACTON, MA 01720 Phone 978 337 5252

The address of the property where the activity is proposed 420 GREAT ROAD, ACTON, MA

Town Atlas Plate/Map C4 Parcel/Lot 28

Project Description REPLACE THE CULVERT AT THE DRIVE CROSSfNG THE

WELL HOLE BROOK

Copies of the Notice of Intent may be examined at the Conservation Office, Acton Town Hall,

472 Main Street, Acton between the hours of 9:00 AM. and 4:30 P.M. Monday through Friday.

For more information please call the Conservation Office at 978-264-9631.

A Public Hearing will be held at the Acton Town Hall, 472 Main Street, on Wednesday,

SEPTEMBER 16, 2009 at 7:15 P.M.

(date)

The notice of the public hearing will be published at least five (5) days in advance in the

Acton edition of the Beacon newspaper or Metrowest Daily News.

NOTE: You may also contact your local conservation commission or the nearest Department of

Environmental Protection Regional Office* for the information about this application or, the

Wetlands Protection Act. Acton is in the Central Region. To contact DEP, call:

*DEP Central Region: 508-792-7650

627 Main Street, Worcester MA 01608
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