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Northbridge Conservation Commission               August 21, 2023 
Aldrich School Town Hall Annex 
14 Hill Street 
Whitinsville, MA 01588 
 
Re:   Notice of Intent 
   0 Emond Street (Map: 22A, Parcels: 251, 252) 
   Northbridge, Massachusetts, 01534 
 
Dear Northbridge Conservation Commission, 
  
Goddard Consulting, LLC (Goddard) is pleased to submit this Notice of Intent on behalf of BD Homes LLC (the 
Applicant) for the property known as 0 Emond Street in Northbridge, MA (Map: 22A, Parcels: 251 & 252). The 
applicant proposes to construct two two-family houses with associated access driveways, utility installation, patio, and 
miscellaneous site improvements. Wetland resources affected by the proposed work include Buffer Zones to a Vernal 
Pool and isolated Wetland.  
 
The applicant seeks an Order of Conditions that would allow the work to proceed. This NOI application is under the 
Northbridge Wetlands Protection Bylaw. Enclosed are the supporting documentation for the project for your review 
and approval.  
 
A list of enclosed documents is as follows:  

• Project Narrative  
• NOI Application (WPA Form 3) & Wetlands Fee Transmittal Form 
• Copy of Checks 

• Certified Abutters List, Notification to Abutters Form, Affidavit of Service 
• Wetland Border Report, Goddard Consulting, LLC, dated 11/1/2022 

• Vernal Pool Survey Report, Goddard Consulting, dated 4/17/2023 
• Vernal Pool Buffer Zone Analysis, Goddard Consulting, dated 8/18/2023 
• Reforestation Plan, 0 Emond Street (Parcels: 251, 252), Northbridge, MA, Goddard Consulting, dated 8/21/2023 

• Orthophoto of the Locus Site and USGS of Locus Site, Goddard Consulting, LLC, 8/1/2023 
• FEMA Flood Map accessed 11/1/22 

• NRCS Soil Map of Worcester County, Southern Part, Massachusetts, accessed 11/1/2022 
• Special Permit Plan for 0 Emond Street, Northbridge MA, dated 7/18/23, prepared by Chongris Engineering 

 
If you have any questions, please feel free to contact Mark Arnold at (978) 502-3062.  
 
Sincerely, 
Goddard Consulting, LLC 

 
Mark Arnold, Wetlands Engineer, CPESC 
      
CC:  
      BD Homes, P.O. Box 61, Hopedale, MA 01747 
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REGULATORY COMPLIANCE NARRATIVE 

 

1.0 EXISTING CONDITIONS 

 
The site is located at 0 Emond Street (Parcels: 251, 252) and contains approximately 0.97 acres. The majority of the 
site is undeveloped, consisting of existing lawn and forest. Residential housing surrounds the locus site to the north, 
south, and east, with further residential housing across Emond Street to the west. Shining Golf Club is located 
directly east of the site, and a business district is located directly west along Route 122. 
 
The Isolated Vegetated Wetland (IVW)/Potential Vernal Pool (PVP), located on the eastern half of Parcel 251 and 
partially in the southeastern corner of Parcel 252, was initially delineated by Goddard in September 2022. According 
to the Mass GIS data layers for NHESP, the site is not located within a potential or certified vernal pool. However, 
the site was revisited as a precaution during the 2023 spring breeding season to determine whether the IVW meets 
any criteria for vernal pool certification. A vernal pool survey was performed on March 31, 2023, and found the vernal 
pool on site met the biological and physical criteria to be considered certifiable under state criteria. The vernal pool 
casts a 100-foot Buffer Zone onto the majority of the proposed area of work. 
 
According to the Mass GIS data layers for NHESP, this site is not located withing Estimated and/or Priority Habitat 
of Rare Wildlife. The site is not mapped within an Area of Critical Environmental Concern (ACEC). 
 
2.0 PROPOSED PROJECT 

 
The applicant proposes constructing two two-family homes with associated driveways, one with a patio on the back 
side of the dwelling. Work is proposed within the 85-Foot Undisturbed Natural Vegetation Setback from the mean 
annual high water line (MAHW) of Vernal Pools, DV�RXWOLQHG�LQ�1RUWKEULGJH·V�:HWODQG�%\ODZV��+owever, almost all 
proposed work is confined to existing lawn. 
 
A two-family dwelling, with associated driveway connecting to Emond Street, would be located on Parcel 251 at the 
west most edge of the required building setback. A two-family dwelling, with a patio located behind the house and 
an associated driveway connecting to Emond Street, would be located on Parcel 252 at the west most edge of the 
required building setback. Both proposed buildings are partially in 1RUWKEULGJH·V���-Foot Minimum Setback to 
Vernal Pool, almost entirely within existing lawn. 
 
The limit of work follows the limit of existing lawn for the majority of the project, which is between 40 to 75 feet 
from the Vernal Pool. 
 
Due to the fact that the majority of proposed work is within the existing lawn. The only portion of the natural 
Buffer Zone that will be disturbed is downgradient of the vernal pool with a total area of 106.5 Square Feet (SF). 
The project does propose to restore 106.5 SF of existing lawn to upland forest that is upgradient of the vernal pool. 
This results in more natural upland forest upgradient of the Vernal Pool Buffer Zone. In addition, vernal pool 
habitat improvements are proposed, see Reforestation Plan, 0 Emond Street (Parcels: 251, 252), Northbridge, MA. 
 
The proposed erosion control barrier (silt socks) will clearly demarcate the limit of work and will prevent sediment 
from migrating out of the construction area toward the resource areas. 
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3.0 REGULATORY COMPLIANCE WITH NORTHBRIDGE BYLAW 

 
3.1 85-FOOT NATURALLY VEGETATED SETBACK POLICY 
 
Northbridge·V�&RQVHUYDWLRQ�&RPPLVVLRQ�HQIRUFHV�Dn 85-Foot Undisturbed Natural Vegetation Setback from the 
mean annual high-water line (MAHW) of Vernal Pools. The majority of proposed work within this minimum 
setback is on preexisting lawn. A total of 106 SF of woods will be disturbed within the 85-Foot boundary 
downgradient of the vernal pool. To mitigate this, 106 SF of lawn behind the proposed two-family house on Parcel 
252 will be reforested upgradient of the vernal pool.  
 
4.0 CONCLUSION 

 
In summary, Goddard Consulting believes that the proposed project will not have any adverse impacts on the interests 
identified in the Town of Northbridge·V Wetlands Regulations. The proposed project meets all regulatory compliance 
standards under the Town of Northbridge·V Ordinance and Policies; therefore, Goddard Consulting respectfully 
requests that the Northbridge Conservation Commission issue an Order of Conditions approving the proposed 
project.  
 
Please feel free to contact us if you have any questions about this Notice of Intent submission.  
 
Sincerely, 
Goddard Consulting, LLC 

 
Mark Arnold 

Wetlands Engineer, CPESC 



 

ZSDIRUP��GRF���UHY��6/18/2020 Page 1 of 9 
 

4 

 

WPA Form 3 ± Notice of Intent 
Northbridge Wetlands Bylaw  

Provided by Northbridge Conservation 
Commission 
  

Northbridge File Number 

 
Document Transaction Number 

Northbridge 
City/Town 

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

 
 
 
Note:  
Before 
completing this 
form consult  
your local 
Conservation 
Commission 
regarding any 
municipal bylaw 
or ordinance. 

A. General Information 

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

0 Emond Street 
a. Street Address  

Northbridge 
b. City/Town 

01534 
c. Zip Code 

Latitude and Longitude: 42.15511 
d. Latitude 

-71.64881 
e. Longitude 

22A 
f. Assessors Map/Plat Number   

251, 252 
g. Parcel /Lot Number 

2.  Applicant: 

Bruno 
a. First Name 

Orlandi 
b. Last Name 

BD Homes LLC 
c. Organization 

PO Box 61 
d. Street Address 

Hopedale 
e. City/Town 

 MA 
f. State 

    

01747 
g. Zip Code 

 508-488-8119 
h. Phone Number 

      
i. Fax Number 

 info@oahomes.net 
j. Email Address 

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

      
a. First Name 

      
b. Last Name 

       
c. Organization 

       
d. Street Address 

        
e. City/Town 

       
f. State 

    

      
g. Zip Code 

   
h. Phone Number 

      
i. Fax Number 

       
j. Email address 

 4.  Representative (if any): 

 Mark 
a. First Name 

Arnold 
b. Last Name 

 Goddard Consulting LLC 
c. Company 

 291 Main Street, Suite 8 
d. Street Address 

 Northborough 
e. City/Town 
  

MA 
f. State 

01532   
g. Zip Code 

  (978) 502-3062 
h. Phone Number 

      
i. Fax Number 

mark@goddardconsultingllc.com 
j. Email address 

 
  5.  Total Fee Paid (from NOI Wetland Fee Transmittal Form): 

 $1050 (bylaw) 
a. Total Fee Paid 

$0 
b. State Fee Paid 

$1050 (bylaw) 
c. City/Town Fee Paid 
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WPA Form 3 ± Notice of Intent 
Northbridge Wetlands Bylaw  

Provided by Northbridge Conservation 
Commission 
  

Northbridge File Number 

 
Document Transaction Number 

Northbridge 
City/Town 

 A. General Information (continued) 
 6. General Project Description:  

 A 2-house project within the buffer zone of an isolated vegetated wetland with a vernal pool. 
 

 

 7a. Project Type Checklist:  (Limited Project Types see Section A. 7b.) 

  1.  Single Family Home  2.  Residential Subdivision 

  3.  Commercial/Industrial  4.  Dock/Pier 

  5.    Utilities 6.    Coastal engineering Structure 

  7.  Agriculture (e.g., cranberries, forestry)  8.  Transportation 

  9.  Other  

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

  1.   Yes  No If yes, describe which limited project applies to this project. (See 310 CMR 
10.24 and 10.53 for a complete list and description of limited project types) 

        
2. Limited Project Type  

 If the proposed activity is eligible to be treated as an Ecological Restoration Limited Project (310 
CMR10.24(8), 310 CMR 10.53(4)), complete and attach Appendix A: Ecological Restoration Limited 
Project Checklist and Signed Certification.  

 8. Property recorded at the Registry of Deeds for: 

 Worcester 
a. County 

      
b. Certificate # (if registered land) 

 68139 
c. Book 

3 
d. Page Number 

 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 10.54-10.58; 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.  
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WPA Form 3 ± Notice of Intent 
Northbridge Wetlands Bylaw  

Provided by Northbridge Conservation 
Commission 
  

Northbridge File Number 

 
Document Transaction Number 

Northbridge 
City/Town 

 B. Buffer Zone & Resource Area Impacts �WHPSRUDU\�	�SHUPDQHQW���FRQW¶G� 

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

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

a.   Bank       
1. linear feet 

      
2. linear feet 

b.  Bordering Vegetated 
  Wetland 

      
1. square feet 

      
2. square feet 

c.  Land Under 
 Waterbodies and 
 Waterways 

      
1. square feet 

      
2. square feet 

      
3. cubic yards dredged  

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

d.  Bordering Land 
 Subject to Flooding 

      
1. square feet 

      
2. square feet 

        
3. cubic feet of flood storage lost 

      
4. cubic feet replaced 

 e.  Isolated Land   
  Subject to Flooding 

 
1. square feet  

        
2. cubic feet of flood storage lost 

      
3. cubic feet replaced 

 f.   Riverfront Area       
1. Name of Waterway (if available)  - specify coastal or inland 

   2.  Width of Riverfront Area (check one): 

 
   25 ft. - Designated Densely Developed Areas only 
  

  100 ft. - New agricultural projects only 
 

   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:  

       
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 NOI?     Yes   No 

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

 3.  Coastal Resource Areas: (See 310 CMR 10.25-10.35)  
 Note: for coastal riverfront areas, please complete Section B.2.f. above. 
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WPA Form 3 ± Notice of Intent 
Northbridge Wetlands Bylaw  

Provided by Northbridge Conservation 
Commission 
  

Northbridge File Number 

 
Document Transaction Number 

Northbridge 
City/Town 

 B. Buffer Zone & Resource Area Impacts (temporary & permanent) �FRQW¶G� 
 

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.   

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

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

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

b.  Land Under the Ocean       
1. square feet  

       
2. cubic yards dredged  

c.  Barrier Beach Indicate size under Coastal Beaches and/or Coastal Dunes below 

d.  Coastal Beaches       
1. square feet 

      
2. cubic yards beach nourishment 

 
e.  Coastal Dunes       

1. square feet 
      
2. cubic yards dune nourishment 

 
 Size of Proposed Alteration Proposed Replacement (if any) 

 
f.   Coastal Banks       

1. linear feet  
 g.  Rocky Intertidal   

  Shores 
      
1. square feet  

 
h.  Salt Marshes       

1. square feet 
      
2. sq ft restoration, rehab., creation 

 i.   Land Under Salt  
  Ponds 

      
1. square feet  

        
2. cubic yards dredged  

 j.   Land Containing  
  Shellfish 

      
1. square feet  

  k.  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  

  l.  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.  

       
a. square feet of BVW 

      
b. square feet of Salt Marsh 

 5.  Project Involves Stream Crossings 

       
a. number of new stream crossings 

      
b. number of replacement stream crossings 
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WPA Form 3 ± Notice of Intent 
Northbridge Wetlands Bylaw  

Provided by Northbridge Conservation 
Commission 
  

Northbridge File Number 

 
Document Transaction Number 

Northbridge 
City/Town 

 C. Other Applicable Standards and Requirements 
  This is a proposal for an Ecological Restoration Limited Project. Skip Section C and 

complete Appendix A: Ecological Restoration Limited Project Checklists ± Required Actions 
(310 CMR 10.11).  

 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 
http://maps.massgis.state.ma.us/PRI_EST_HAB/viewer.htm.  

 

 

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

   
  Natural Heritage and Endangered Species Program 
  Division of Fisheries and Wildlife 
               1 Rabbit Hill Road 
               Westborough, MA 01581 

Phone: (508) 389-6360 

 
 

  

 August 2021 
b. Date of map 

   

 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 (NOI); OR 
complete Section C.2.f, if applicable. If MESA supplemental information is not included with the NOI, 
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). 

 

 

  c.  Submit Supplemental Information for Endangered Species Review
  

   1.   Percentage/acreage of property to be altered:  

    (a) within wetland Resource Area       
percentage/acreage 

    (b) outside Resource Area       
percentage/acreage 

   2.   $VVHVVRU¶V�0DS�RU�ULJKW-of-way plan of site 

 2.  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 

 

 Some projects not in Estimated Habitat may be located in Priority Habitat, and require NHESP review (see https://www.mass.gov/ma-
endangered-species-act-mesa-regulatory-review). 
Priority Habitat includes habitat for state-listed plants and 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. 

http://maps.massgis.state.ma.us/PRI_EST_HAB/viewer.htm
https://www.mass.gov/ma-endangered-species-act-mesa-regulatory-review
https://www.mass.gov/ma-endangered-species-act-mesa-regulatory-review
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WPA Form 3 ± Notice of Intent 
Northbridge Wetlands Bylaw  

Provided by Northbridge Conservation 
Commission 
  

Northbridge File Number 

 
Document Transaction Number 

Northbridge 
City/Town 

 C. Other Applicable Standards and Requirements �FRQW¶G� 
 

(c)   MESA filing fee (fee information available at https://www.mass.gov/how-to/how-to-file-for-
a-mesa-project-review). 
0DNH�FKHFN�SD\DEOH�WR�³Commonwealth of Massachusetts - NHESP´�DQG�mail to NHESP at 
above address 

 

 

   Projects altering 10 or more acres of land, also submit: 

  (d)  Vegetation cover type map of site 

  (e)   Project plans showing Priority & Estimated Habitat boundaries 

 
 (f)  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, 
https://www.mass.gov/service-details/exemptions-from-review-for-projectsactivities-in-
priority-habitat; the NOI 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 

 
3.  Separate MESA review completed.  

   ,QFOXGH�FRS\�RI�1+(63�³QR�7DNH´�GHWHUPLQDWLRQ�RU�valid Conservation & Management 
   Permit with approved plan.  

 3. 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   b.   Yes  No 

 If yes, include proof of mailing, hand delivery, or electronic delivery of NOI to either: 

 South Shore - Cohasset to Rhode Island border, and 
the Cape & Islands: 

 
Division of Marine Fisheries -  
Southeast Marine Fisheries Station 
Attn: Environmental Reviewer 
836 South Rodney French Blvd. 
New Bedford, MA  02744 
Email: dmf.envreview-south@mass.gov  

North Shore - Hull to New Hampshire border: 
 

 
Division of Marine Fisheries -  
North Shore Office 
Attn: Environmental Reviewer 
30 Emerson Avenue 
Gloucester, MA 01930 
Email:  dmf.envreview-north@mass.gov  

 

 

 

 Also if yes, the project may require a Chapter 91 license. For coastal towns in the Northeast Region, 
SOHDVH�FRQWDFW�0DVV'(3¶V�%RVWRQ�2IILFH��)RU�FRDVWDO�WRZQV�LQ�WKH�6RXWKHDVW�5HJLRQ��SOHDVH�FRQWDFW�
0DVV'(3¶V�6RXWKHDVW�5HJLRQDO�2IILFH��  

  c.  Is this an aquaculture project?     d.   Yes  No 

  If yes, include a copy of the Division of Marine Fisheries Certification Letter (M.G.L. c. 130, § 57). 
 
 

  

https://www.mass.gov/how-to/how-to-file-for-a-mesa-project-review
https://www.mass.gov/how-to/how-to-file-for-a-mesa-project-review
https://www.mass.gov/service-details/exemptions-from-review-for-projectsactivities-in-priority-habitat
https://www.mass.gov/service-details/exemptions-from-review-for-projectsactivities-in-priority-habitat
mailto:dmf.envreview-south@mass.gov
mailto:dmf.envreview-north@mass.gov
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WPA Form 3 ± Notice of Intent 
Northbridge Wetlands Bylaw  

Provided by Northbridge Conservation 
Commission 
  

Northbridge File Number 

 
Document Transaction Number 

Northbridge 
City/Town 

 C. Other Applicable Standards and Requirements �FRQW¶G� 

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

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

a.   Yes  No If yes, provide name of ACEC (see instructions to WPA Form 3 or MassDEP 
Website for ACEC locations). Note: electronic filers click on Website. 

       
b. ACEC 

5. 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.   Yes  No 

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

a.   Yes  No 

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

 a.  Yes. Attach a copy of the Stormwater Report as required by the Stormwater Management 
  Standards per 310 CMR 10.05(6)(k)-(q) and check if: 

 1.  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 

  3.  Proprietary BMPs are included in the Stormwater Management System. 

 b.  No. Check why the project is exempt: 

 1.  Single-family house 

 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 

  This is a proposal for an Ecological Restoration Limited Project. Skip Section D and complete 
Appendix A: Ecological Restoration Notice of Intent ± Minimum Required Documents (310 CMR 
10.12).  

  Applicants must include the following with this Notice of Intent (NOI). 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.  
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WPA Form 3 – Notice of Intent 
Northbridge Wetlands Bylaw  

Provided by Northbridge Conservation 
Commission 
  

Northbridge File Number 
 
Document Transaction Number 
Northbridge 
City/Town 

 D.  Additional Information (cont’d) 

  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 NOI. 

 Special Permit Plan for 0 Emond Street, Northbridge MA      
a. Plan Title 

 Chongris Engineering       
b. Prepared By 

Alek Chongris 
c. Signed and Stamped by 

 7/18/23 
d. Final Revision Date 

1”=20’ 
e. Scale 

 Reforestation Plan, 0 Emond Street (Parcels: 251, 252), Northbridge, MA 
f. Additional Plan or Document Title 

8/21/2023 
g. Date 

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

 6.  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.  Attach NOI Wetland Fee Transmittal Form  

 9.  Attach Stormwater Report, if needed.  

  

  

  

  

 E. Fees 
  1.  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 NOI Wetland 
Fee Transmittal Form) to confirm fee payment:  

 

 

  1344 
2. Municipal Check Number 

7/24/23 
3. Check date 

  NA 
4. State Check Number 

NA 
5. Check date 

  Bruno 
6. Payor name on check: First Name 

Orlandi 
7. Payor name on check: Last Name 

   

   



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 and Northbridge Wetlands Bylaw. 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.  
             

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. 

 
_____________________ 
File Number

Northbridge Conservation Commission





















Notification to Abutters Under the 
Northbridge Wetlands Bylaw 

 
 In accordance with the Northbridge Wetlands Bylaw, you are hereby notified of the 
following. 
 

A. The name of the applicant is:  B D Homes LLC 
 

B. The applicant has filed an Notice of Intent (NOI) with the Conservation Commission for 
the municipality of Northbridge, MA, seeking permission to perform activities within 
Areas Subject to Protection under the Northbridge Wetlands Bylaw.  

 
C. The project scope is for: The construction of two duplex houses. 

 
D. The address of the lot where the activity is proposed is: 0 Emond Street, Northbridge, 

MA (Map: 22A, Parcel: 251, 252). 
 

E. Copies of the NOI application may be examined at Northbridge Town Hall Mondays, 
8:30am-7:00pm, Tuesday-Thursday, 8:30am-4:30pm and Friday, 8:30am-1:00pm or by 
appointment.  

 
F. Copies of the NOI application PD\�EH�REWDLQHG�IRU�D�UHDVRQDEOH�IHH�IURP�WKH�DSSOLFDQW¶V�

representative, by calling (508) 393-3784 between the hours of 10 and 3 on the following 
days of the week:  M, T, W, Th., F. 

 
G. Information regarding the date, time, and place of the public hearing may be obtained 

from Northbridge Conservation Commission. 
 
NOTE:  Notice of the public hearing, including its date, time, and place, will be published at 
least five (5) days in advance in a local newspaper publication. 
 
NOTE:  Notice of the public hearing, including the date, time, and place, will be posted in the 
City or Town Hall not less than forty-eight (48) hours in advance. 
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Wetland Border Report 
Site Locus: 0 Emond, Northbridge MA 01534 
Prepared for: Bruno Orlandi 
Prepared by: Goddard Consulting LLC, 291 Main St, Suite 8, Northborough MA 01532 
Date: 11/1/2022 
 
INTRODUCTION 
On September 23, 2022, the wetland resources were delineated for OA Homes on land located on or near 0 Emond 
Street, Northbridge MA 01534 (refer to enclosed locus maps). The wetland border was flagged using the criteria in 
the most recent edition of MA Wetland Protection Act (WPA) and Regulations 310 CMR 10.00 et al. Hydric soil 
indicators, vegetation changes, hydrological indicators, and topography were all considered for delineation purposes.  

 
SUMMARY OF FINDINGS 
The boundary of the Isolated Vegetated Wetland (IVW)/Potential vernal Pool (PVP) on-site was delineated with 
flag series GCA1-GCA10. Dominant vegetation in the area of the PVP consists of red maple, white pine, red oak, 
burning bush, and poison ivy.  
 
According to the MassGIS data layers for the Natural Heritage & Endangered Species Program (NHESP), the locus 
site is not located within Estimated and/or Priority Habitat of Rare Wildlife or an Area of Critical Environmental 
Concern (ACEC). The site is not located in an Outstanding Resource Waters Area (ORW) or within a jurisdictional 
FEMA Flood Zone. There are no mapped certified or potential vernal pools on site. 

The Town of Northbridge takes jurisdiction over Isolated Vegetated Wetlands (IVW)/potential vernal pool. The 
IVW has a jurisdictional 100-foot Buffer Zone that casts partially onto the locus site. If the PVP is determined to 
qualify for certification, it will result in additional restrictions based on Northbridge local wetlands bylaw. We 
recommend this area be evaluated next spring to determine if it PVP would qualify for certification.  

Any work within these resource areas including the 100-foot Buffer Zones requires a Request for Determination 
(RDA) or Notice of Intent (NOI) to be filed with the Northbridge Conservation Commission.  
 
DESCRIPTION OF REGULATED INLAND RESOURCE AREA 
The table below provides the regulatory jurisdiction, flag numbers/colors, and wetland types and locations for the 
resource areas delineated. 
 

Resource 
Area 

Regulatory 
Jurisdiction 

Flag Numbers 
and Color 

Wetland Types and 
Locations 

Isolated 
Vegetated 
Wetland 
(IVW) 

IVW & 100-
foot Buffer 

Zone  

GCA1-GCA10 
(Blue flags) 

The boundary IVW 
located on-site 
(southwest of the locus 
site).  

Potential 
Vernal Pool 

(PVP) 

100-foot Buffer 
Zone* (under 
Bylaw) *Only 

jurisdictional if it 
meets the criteria 
for certification. 

GCA1-GCA10 
(Blue Flags) 

 

The boundary of the 
PVP is the same line as 
the IVW.  
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SITE PHOTOS 
	

	
Photo 1. View of wetland/PVP (facing east) located in the southern portion of the locus site. 

 

 
Photo 2. Another view of the PVP (facing north) located at the southern portion of the locus site.  

 
Sincerely, 
Goddard Consulting, LLC 

 
Ryan Roseen 
Wildlife Biologist & Wetland Scientist 
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April 17, 2023 
 
VERNAL POOL SURVEY REPORT 
0 Emond Street, Northbridge, MA, 01588 
 
1.0 INTRODUCTION 
Goddard Consulting, LLC performed a survey on March 31, 2023, to inspect the isolated vegetated wetland (IVW) 
feature located at 0 Emond Street in Northbridge, MA The IVW was initially flagged by Goddard in October 2022. 
According to MassGIS data layers, the site is not mapped as a potential or certified vernal pool; however, the site was 
revisited as a precaution during the spring breeding season to determine if this IVW meets any criteria for vernal pool 
certification. Figure 1 below shows a MassGIS aerial of the surveyed area. 
 

 
 
2.0 METHODOLOGY 
The survey was performed on March 31, 2023. A visual search was conducted for evidence of breeding by common 
obligate indicator species such as spotted salamanders, wood frogs, and fairy shrimp. The survey was performed on 
a partly cloudy day. Polarized glasses were used for clear observation into the water.  
 
3.0 FINDINGS 
Table 1 below shows the results of the 2023 survey for spotted salamanders and wood frogs. A total of 12 wood frog 
egg masses were found. No fairy shrimp or spotted salamander egg masses were observed during this survey. 
 

Table 1. Number of Egg Masses Found 
Spotted Salamander Wood Frog 

0 12 

Approx. location of 
unmapped Potential 

Vernal Pool 
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4.0 SITE PHOTOS 

 

 
Photo 1. View of the vernal pool on March 31, 2023, facing north towards the existing house at 58 Emond Street. 

 

 
Photo 2. Several of the 12 wood frog egg masses found within the vernal pool. 
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Photo 3. Additional wood frog masses attached to vegetation within the vernal pool. 

 
 
5.0 CONCLUSION 
Since over five egg masses of obligate vernal pool species were found during the survey, this vernal pool meets the 
biological and physical criteria to be considered certifiable under state criteria. Work proposed at 0 Emond Street that 
is located within the protected buffer zone to this resource area will need to conform with performance standards 
established under the Wetlands Protection Act and the Town of Northbridge Wetlands Protection Rules and 
Regulations. 
 
Please feel free to contact me if you have any questions. 
 
Sincerely, 
 

 
Ryan Roseen 
Wildlife Biologist 
 



 

 

 

 
Northbridge Conservation Commission         August 18, 2023 
Aldrich School Town Hall Annex 
14 Hill Street   
Whitinsville, MA 01588 
 
Re: Vernal Pool Buffer Zone Analysis 

0 Emond Street, Northbridge, MA  
Map: 22A, Parcels: 251 & 252 

 
Dear Northbridge Conservation Commission: 
 
Goddard Consulting, LLC (Goddard) is pleased to submit this Vernal Pool Buffer Zone Analysis on behalf of Bruno 
Orlandi of BD Homes, detailing the existing conditions, the proposed work, and potential impacts as they relate to 
the vernal pool and its surrounding buffer. During the spring 2023 breeding season for amphibians, the isolated 
wetland was surveyed for obligate and/or facultative vernal pool species (see Vernal Pool Survey Report for more 
information). This letter will serve to inform the Commission of the findings of the potential impacts the proposed 
project will have on the vernal pool, its buffer zone, and associated vernal pool species.  
 
Project Description 
The project site consists of two parcels, both 0.48 acres east of Emond St. The proposed project includes the 
construction of two 2-family houses in the existing lawn area. A large amount of the work occurs within the 100-foot 
buffer to the vernal pool and a majority of the houses are proposed to be located in the 100-foot buffer zone. See 
section 2.0 of the NOI narrative and the site plans for more information on the proposed project.  
 
Vernal Pool and Buffer Zone Existing Conditions 
The vernal pool is located in a forested portion of the site within an Isolated Vegetated Wetland. The boundary of 
the vernal pool was delineated, surveyed, and shown on the most recent site plans to accurately display the location 
of the vernal pool. The vernal pool was determined to meet the criteria for certification under NHESP guidelines.  
 
The vernal pool is small and is bounded by generally steep slopes on three sides. The water in this vernal pool was 
about 12-14µ�at the deepest and is relatively clear with only a few small pockets of algae growth. The bottom of the 
pool consists of leaf litter and small woody debris. The pool can only hold a certain amount of water before spilling 
over a rock outcrop located in the southern portion of the pool.  
 
The buffer zone to this vernal pool is largely forested. The forest canopy has 70-80% canopy closure and is dominated 
by red maple and red oak with some inclusions of white pine. The shrub layer is more inconsistent in coverage 
throughout the area. Portions of the buffer zone are heavily dominated by burning bush while other areas are sparse. 
Other common species found in the buffer zone include high bush blueberry, Japanese yew, and the saplings of red 
oak, white oak, sassafras, and red maple. Leaf litter within the forested portion of the buffer zone is 1-�µ�LQ�GHSWK��
Little to no coarse wood debris iV�ZLWKLQ�WKLV�DUHD�DQG�ZKDW� LV�RQ�WKH�JURXQG�LV�PRVWO\�VPDOOHU�EUDQFKHV����µ�LQ�
diameter. A smaller, non-forested portion of the buffer zone is made up of typical lawn grasses and other grass species.   
 
Wood Frog Life History 
Wood frogs (Rana sylvatica) are widespread throughout New England and can be found in mesic woods, often far 
from water during the summer months (DeGraaf and Yamasaki, 2001). Wood frogs are medium sized (1.5-���µ��DQG�
OLJKW�WDQ�WR�GDUN�EURZQ�ZLWK�D�GLVWLQFW�GDUN�´PDVNµ�H[WHQGLQJ�IURP�HDFK�H\H�EDFN�WKURXJK�WKH�W\PSDQXP��%XUQH�	�
Kenney, 2009).  



 

 

 

Wood frogs breed and lay eggs in woodland ephemeral pools in early spring before returning to their terrestrial 
habitats. Egg masses are a fist-sized gelatinous blob containing up to 1,500 individual eggs. Egg masses are attached 
to vegetation or branches hanging into the water in sunny portion of a pool. Egg masses are often laid in the same 
DUHD�FUHDWLQJ�ODUJH�FRPPXQDO�FOXVWHUV�NQRZ�DV�D�´UDIWµ��(JJV�KDWFK�LQ�DERXW����GD\V�DQG�E\�-XQH��WKH�WDGSROHV�KDYH�
developed legs and emerge onto land. Tadpoles are preyed upon by various aquatic insects (such as diving beetles and 
giant water bugs, etc.) as well as snakes, turtles, and various wading birds (Burne & Kenney, 2009). Once tadpoles 
metamorph into their land-dwelling stage, they exit the vernal pool into the surrounding forested habitat to spend the 
rest of their lives as frogs.  
 
Potential Impacts to Vernal Pool Species 
It is well studied and documented that lawn and other developed areas do not provide habitat for the wood frog. 
Wood frogs spend the majority of their life in forested habitat, both wetland and upland. In early spring, Wood frogs 
generally selected damp leaf litter retreats on the margins of breeding pools. A 2009 study showed that following 
breeding, wood frogs selected forested wetland habitat over forested uplands, even when forested uplands were much 
more abundant on the observed site. (Baldwin et al., 2009). Wood frogs only move into lawn, fields, and developed 
areas during migration to and from their breeding pools. They tend to avoid moving through these areas when 
preferable land types (such as the forested wetlands present on site) are accessible, mainly due to the risk of predation 
and desiccation (drying out). 
 
Wood frogs live the majority of their life underneath the surface of leaf litter and soils within forested upland and 
wetland habitats. The lack of leaf litter in the non-forested buffer zone area causes soil conditions that are too dry to 
support long-term wood frog survival. The forested area contains thick deciduous leaf litter which is much more 
optimal habitat given wood frogs· terrestrial nature and overwintering habits.  
 
Potential Project Impacts on Wood Frogs 
Minor clearing of trees is proposed along the edge of the forested habitat that contains the vernal pool. The minor 
tree clearing along the edge should not have any effect on the wood frogs. The project is proposing to re-naturalize a 
portion of lawn back to forest at a ratio of 1:1, so the total amount of suitable forested habitat will remain intact. 
Wood frogs do not utilize open fields for any life history event, so the proposed building area and associated work 
does not pose a threat to wood frog habitat or individuals. Since migration to or through open areas is unlikely, it is 
not expected that the development of this area will impact habitat or individuals. It is unlikely that the wood frogs 
will migrate across the open area due to the risk of predation and desiccation. Wood frog migration will not be 
impacted by the development because there is adequate forest cover and connectivity to allow wood frogs alternative 
access to suitable habitat throughout the site and adjacent properties. Breeding habitat will not be impacted, as the 
vernal pool itself will not be impacted by the project. Additionally, the project has avoided work within wood frog 
habitat to the greatest extent practicable and has proposed mitigation/enhancement plans to further reduce potential 
impacts to the vernal pool habitat and wood frogs.  
 
Buffer Zone Enhancement  
As part of this project, we are proposing to enhance the buffer zone to the vernal pool for the wood frogs. In addition 
to re-naturalizing a portion of lawn back to forest at a ratio of 1:1, the main way we plan to do this is by increasing 
the amount of coarse woody debris on the forest floor surrounding the vernal pool. The addition of woody debris 
will increase the quantity of insects, slugs, spiders, and worms which are the main food source for adult and recently-
metamorphed wood frogs. We are proposing to add approximately two dozen logs into the forested area surrounding 
the pool. These logs should be at least 5 feet in length and have a diameter no smaller than 8 inches. The exact 
placement of these logs will be determined by the wildlife biologist. We are also proposing to remove the few trash 
items that had been dumped into the wetland and/or the buffer zone.   
 
  



 

 

 

 
Please feel free to contact us if you have any questions. 
 
 
Sincerely, 
Goddard Consulting, LLC 
 

                                                             
Steven Riberdy, MS, PWS, CWB, CE, CERP, PSS                     Ryan Roseen 
Lead Biologist, Soil Scientist and Manager                                 Wildlife Biologist & Wetland Scientist 
 
                                
 
CC: BD Homes LLC, P.O. Box 61, Hopedale, MA 01747 
 

Site Photos 

 
View of the vernal pool. 



 

 

 

 
View of the forested buffer zone to the vernal pool. 

 

 
Another view of the forested buffer zone. 



 

 

 

 
The proposed work area in lawn, not habitat for wood frogs. 
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I. REFORESTATION PLAN 

A. LOCATION:  

The reforestation area includes the restoration of existing lawn as shown on the site plan and the habitat 
enhancements of the natural forested area as described below. 
 
Reference: Special Permit Plan for 0 Emond Street, Northbridge MA, dated 7/18/23, prepared by Chongris Engineering 

B. GENERAL INSTALLATION PROCEDURES: 

Supervision:  All work within the mitigation area shall be supervised by a qualified wetland scientist or wildlife 
biologist with a minimum of five years’ experience. Wetland scientist or wildlife biologist shall submit qualification 
for approval by the Conservation Commission prior to the commencement of work that requires supervision. The 
supervisor shall submit monitoring reports to the Conservation Commission as described below.  Reports shall 
contain details of all work performed and photographs of completed conditions.    
 
Timing:  The installation of the mitigation area should be accomplished during the spring or fall growing seasons 
(between April 16 and May 31 or between September 16 and October 30). Planting during these periods is highly 
recommended.  
 
Step 1:  Place woody debris and boulders 
Woody debris shall be placed throughout the natural upland forest at the direction of the Wildlife Biologist. 
 

• Woody debris shall include a minimum of 24, 5’foot long, 8”+ diameter logs. Deadwood is preferred over 
freshly cut logs. 

 
Step 2:  Planting 
Precise citing of plants may be determined by the wetland scientist or wildlife biologist in the field prior to 
installation.  All plantings shall be distributed randomly throughout the area; trees spaced at 10-15’ on center; shrubs 
spaced at 6-10’ on center and herbaceous species 3’ or less on center. All plantings will be removed from burlap 
sacks, wire cages and plastic containers prior to planting. Each plant will have it roots loosened prior to planting to 
encourage root growth away from the planting bulb. Leaf litter shall be spread throughout area if available. Native 
seed mix shall be scattered evenly by hand throughout the mitigation area. Once all work is complete a new erosion 
control barrier will be installed to enclose the reforestation area on the side closest to the work area.  
 

Common Name Scientific Name Number Size 

Trees* (n= 3) 
Black oak  Quercus velutina 1 3 gal. pot 
Red Oak 
 

Quercus rubra 2 3 gal. pot 

Shrubs* (n=6)* 
Sweet Pepperbush  Clethra alnifolia 3 2 gal. pot 
Witch Hazel hamamelis 3 2 gal. pot 

Seed Mix 
ERNST Seeds, PA New England 
Province UPL Meadow Mix 

  1 lb 



*Planting species and seed mixes may be substituted with Conservation Commission approval with similar native 
species with the same wetland indicator status if certain species are unavailable.  
 
Step 3: Monitoring  
a.       Seasonal monitoring reports shall be prepared for the mitigation area by a qualified wetland scientist for a 
period of 2 additional years after installation. This monitoring program will consist of early summer and early fall 
inspections, and will include photographs and details about the vitality of the mitigation area. Monitoring reports 
shall be submitted to the Commission by November 15th of each year. Monitoring reports shall describe, using 
narratives, plans, and color photographs, the physical characteristics of the reforestation area with respect to 
stability, survival of vegetation and plant mortality, aerial extent and distribution, species diversity and vertical 
stratification (i.e. herb, shrub and tree layers). Invasive species will be documented if present, monitored and 
removed.  
 
b.      At least 75% of the surface area of the reforestation area shall be re-established with indigenous plant 
species within two growing seasons. If the reforestation area does not meet the 75% re-vegetation requirement by 
the end of the second growing season after installation, the Applicant shall submit a remediation plan to the 
Commission for approval that will achieve, under the supervision of a Wetland Specialist, mitigation goals. This 
plan must include an analysis of why the areas have not successfully re-vegetated and how the Applicant intends to 
resolve the problem. 
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0DS�SURMHFWLRQ��:HE�0HUFDWRU���&RUQHU�FRRUGLQDWHV��:*6�����(GJH�WLFV��870�=RQH���1�:*6��
� �� �� ��� ���

)HHW
� �� �� �� ��

0HWHUV
0DS�6FDOH��������LI�SULQWHG�RQ�$�ODQGVFDSH������[�������VKHHW�

6RLO�0DS�PD\�QRW�EH�YDOLG�DW�WKLV�VFDOH�



0$3�/(*(1' 0$3�,1)250$7,21

$UHD�RI�,QWHUHVW��$2,�
$UHD�RI�,QWHUHVW��$2,�

6RLOV
6RLO�0DS�8QLW�3RO\JRQV

6RLO�0DS�8QLW�/LQHV

6RLO�0DS�8QLW�3RLQWV

6SHFLDO�3RLQW�)HDWXUHV
%ORZRXW

%RUURZ�3LW

&OD\�6SRW

&ORVHG�'HSUHVVLRQ

*UDYHO�3LW

*UDYHOO\�6SRW

/DQGILOO

/DYD�)ORZ

0DUVK�RU�VZDPS

0LQH�RU�4XDUU\

0LVFHOODQHRXV�:DWHU

3HUHQQLDO�:DWHU

5RFN�2XWFURS

6DOLQH�6SRW

6DQG\�6SRW

6HYHUHO\�(URGHG�6SRW

6LQNKROH

6OLGH�RU�6OLS

6RGLF�6SRW

6SRLO�$UHD

6WRQ\�6SRW

9HU\�6WRQ\�6SRW

:HW�6SRW

2WKHU

6SHFLDO�/LQH�)HDWXUHV

:DWHU�)HDWXUHV
6WUHDPV�DQG�&DQDOV

7UDQVSRUWDWLRQ
5DLOV

,QWHUVWDWH�+LJKZD\V

86�5RXWHV

0DMRU�5RDGV

/RFDO�5RDGV

%DFNJURXQG
$HULDO�3KRWRJUDSK\

7KH�VRLO�VXUYH\V�WKDW�FRPSULVH�\RXU�$2,�ZHUH�PDSSHG�DW�
���������

:DUQLQJ��6RLO�0DS�PD\�QRW�EH�YDOLG�DW�WKLV�VFDOH�

(QODUJHPHQW�RI�PDSV�EH\RQG�WKH�VFDOH�RI�PDSSLQJ�FDQ�FDXVH�
PLVXQGHUVWDQGLQJ�RI�WKH�GHWDLO�RI�PDSSLQJ�DQG�DFFXUDF\�RI�VRLO�
OLQH�SODFHPHQW��7KH�PDSV�GR�QRW�VKRZ�WKH�VPDOO�DUHDV�RI�
FRQWUDVWLQJ�VRLOV�WKDW�FRXOG�KDYH�EHHQ�VKRZQ�DW�D�PRUH�GHWDLOHG�
VFDOH�

3OHDVH�UHO\�RQ�WKH�EDU�VFDOH�RQ�HDFK�PDS�VKHHW�IRU�PDS�
PHDVXUHPHQWV�

6RXUFH�RI�0DS�� 1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH
:HE�6RLO�6XUYH\�85/��
&RRUGLQDWH�6\VWHP�� :HE�0HUFDWRU��(36*������

0DSV�IURP�WKH�:HE�6RLO�6XUYH\�DUH�EDVHG�RQ�WKH�:HE�0HUFDWRU�
SURMHFWLRQ��ZKLFK�SUHVHUYHV�GLUHFWLRQ�DQG�VKDSH�EXW�GLVWRUWV�
GLVWDQFH�DQG�DUHD��$�SURMHFWLRQ�WKDW�SUHVHUYHV�DUHD��VXFK�DV�WKH�
$OEHUV�HTXDO�DUHD�FRQLF�SURMHFWLRQ��VKRXOG�EH�XVHG�LI�PRUH�
DFFXUDWH�FDOFXODWLRQV�RI�GLVWDQFH�RU�DUHD�DUH�UHTXLUHG�

7KLV�SURGXFW�LV�JHQHUDWHG�IURP�WKH�86'$�15&6�FHUWLILHG�GDWD�DV�
RI�WKH�YHUVLRQ�GDWH�V��OLVWHG�EHORZ�

6RLO�6XUYH\�$UHD�� :RUFHVWHU�&RXQW\��0DVVDFKXVHWWV��6RXWKHUQ�
3DUW
6XUYH\�$UHD�'DWD�� 9HUVLRQ�����6HS��������

6RLO�PDS�XQLWV�DUH�ODEHOHG��DV�VSDFH�DOORZV��IRU�PDS�VFDOHV�
���������RU�ODUJHU�

'DWH�V��DHULDO�LPDJHV�ZHUH�SKRWRJUDSKHG�� 0D\���������²-XQ�
�������

7KH�RUWKRSKRWR�RU�RWKHU�EDVH�PDS�RQ�ZKLFK�WKH�VRLO�OLQHV�ZHUH�
FRPSLOHG�DQG�GLJLWL]HG�SUREDEO\�GLIIHUV�IURP�WKH�EDFNJURXQG�
LPDJHU\�GLVSOD\HG�RQ�WKHVH�PDSV��$V�D�UHVXOW��VRPH�PLQRU�
VKLIWLQJ�RI�PDS�XQLW�ERXQGDULHV�PD\�EH�HYLGHQW�

6RLO�0DS²:RUFHVWHU�&RXQW\��0DVVDFKXVHWWV��6RXWKHUQ�3DUW

1DWXUDO�5HVRXUFHV
&RQVHUYDWLRQ�6HUYLFH

:HE�6RLO�6XUYH\
1DWLRQDO�&RRSHUDWLYH�6RLO�6XUYH\

���������
3DJH���RI��



0DS�8QLW�/HJHQG

0DS�8QLW�6\PERO 0DS�8QLW�1DPH $FUHV�LQ�$2, 3HUFHQW�RI�$2,

���& &DQWRQ�ILQH�VDQG\�ORDP����WR�
���SHUFHQW�VORSHV��H[WUHPHO\�
VWRQ\

��� ������

7RWDOV�IRU�$UHD�RI�,QWHUHVW ��� ������

6RLO�0DS²:RUFHVWHU�&RXQW\��0DVVDFKXVHWWV��6RXWKHUQ�3DUW

1DWXUDO�5HVRXUFHV
&RQVHUYDWLRQ�6HUYLFH

:HE�6RLO�6XUYH\
1DWLRQDO�&RRSHUDWLYH�6RLO�6XUYH\

���������
3DJH���RI��
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