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Date November 15, 2018 

To Town of Cumberland Planning Board 

From Carla Nixon, Town Planner 

Subject Major Subdivision Amendment: Orchard Road - 10 Lot Subdivision  

  

I.  REQUEST/OVERVIEW: 

The applicant is TZ Properties.  The applicant is requesting approval of a subdivision amendment to a previously 

approved 10 lot clustered subdivision on Orchard Road. The proposed amendment reflects the relocation of the 

former Lot # 10 to a new location. This amendment does not increase the number of lots, the amount of open 

space or the roadway layout.  The lots will be served by private water and septic systems. The 24.9 acre parcel is 

located on Orchard Road (approximately 750’ south of the intersection with Whitney Road) and is shown on Tax 

Assessor Map R-08, Lot 59 and on a portion of Map R08, Lot 59B in the Rural Residential 2 (RR 2) zoning 

district. Will Haskell, P.E. of Gorrill Palmer Engineers is the Applicant’s representative. 

 

II.  PROJECT HISTORY: 

 

Preliminary and Final Plan Approval: June 19, 2018. 

Preliminary Plan Review: November 15, 2018; tabled. 

Sketch Plan Review: July 18, 2017 

Site Walk: The Board did not hold a site walk on this property. 

 

III.  DESCRIPTION: 

  
Parcel size:  24.9 acres (1,087,735 sf) 

 

Net Residential Density:  Allows for 15 lots; 10 are proposed. 

 

Zoning:  Rural Residential 2  

 

Development Type:  Clustered Subdivision Design 

  
Min. Lot Size:  RR 2: 60,000 sf for clustered subdivision. 

 

Lot frontage:  100’ for clustered subdivision. 

  
Setbacks:  Front: 25’, Rear: 75’, Side: 30’ (combined = 75’) 

  
Water:  Private drilled wells  

 

Septic:  Private septic systems. 

 
Open Space:   8.13 acres (25% required; 32.5 % provided) 

 

Wetlands:  88,453 sf (2.2 acres) 

 

Trails:   None 
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Utilities:  Underground electric, telephone and cable from Orchard Rd. 

 

Street Lighting:   None proposed.   

 

Road:  The road will extend 1,500’ from Orchard Rd. to a cul-de-sac turn-a-round.  There will be 

a 22’ paved traveled way with a 4’ paved by-way on one side and a 2’ paved shoulder 

(where road is curbed; 2’ gravel where not paved) on the other side.  Road will be 

constructed to municipal standards for a Residential Access Road and proposed for public 

acceptance. 

 

Sidewalks:  4’ paved byway. 

 

Homeowners Association: Draft Declaration of Protective Covenants and Common Easements have been reviewed 

by the Town Attorney and are on file. 

 

Right, Title and Interest:  Quitclaim deed with Covenant. 

 

Waiver Request:   See Page 2 of application packet binder. 

 

 Outside Agency Approvals Required:  

 

Agency Type of Permit Status 

   

MDEP Stormwater Permit/General 

Construction Permit 

Permit dated 4-3-18 on file 

Awaiting amended permit. 

U.S. Army Corp of Engineers Category 2 Permit for stream 

crossing, wetland impact, 

vernal pool habitat impacts. 

Permit dated 4-9-18 on file. 

Awaiting amended permit. 

Maine Historic Preservation 

Commission 

 On File 

 

Maine Natural Areas 

Program 

Rare & Exemplary Botanical 

Features.  None documented. 

Letter dated 10-23-17 on file 

Maine Inland Fisheries & 

Wildlife  

 Letter dated 10-27-17 on file. 

 

 

 

 IV. REVIEW COMMENTS: 

 

DEPARTMENT HEAD REVIEWS: 

 
William Longley, CEO: No comments. 
Police Chief Charles Rumsey: No concerns. 
Fire Chief Small: The application material for this subdivision project does not show any fire protection requirements as 

mandated by the Town of Cumberland’s ordinances which include, but are not limited to, the following: 

 

1) As denoted in the project drawings, all dwellings in this subdivision shall include an automatic fire 

protection sprinkler system conforming to applicable National Fire Protection Association (NFPA) 

standards, State of Maine Fire Marshal’s Office mandates and approval by the Cumberland Fire Chief. 

2) It is recommended, but not required, to have monitored fire alarm systems in each residence. 

3) It is recommended, but not required, to have fire department approved key boxes on each residence. 
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TOWN PLANNER’S REVIEW:   
 

1. The Board needs to reapprove the requested waivers. (See list below under Town Engineer’s review.) 

  

V. Engineering Reviews: 

  

TOWN ENGINEER’S REVIEW: Jeff Read, P.E., Sevee and Maher. 11/15/18 

 

NOTE: THIS REVIEW WILL BE SENT INDEPENDENTLY AS IT WAS NOT READY FOR 

INCLUSION AT THE TIME THIS REVIEW WAS UPLOADED. 

 

 

 

 

TOWN ENGINEER’S REVIEW: Dan Diffin, P.E., Sevee and Maher. 6/7/18 
 

As requested, Sevee & Maher Engineers, Inc. (SME) has conducted a peer review of the preliminary and final 

application for a Major Subdivision Review of the proposed Orchard Road Subdivision in Cumberland.  The 

application materials received by SME were prepared by Gorrill-Parmer and consist of: 

 

 Cover letter by William C. Haskell, P.E., describing the project and waiver requests. 

 Application Package prepared by Gorrill-Palmer dated May 2018. 

 Project plan set dated May 22, 2018. 

 

PROJECT DESCRIPTION 

The Applicant proposes to subdivide the 24.9-acre property into a total of ten (10) lots at Orchard Road in 

Cumberland, Maine.  Lots will be accessed by a proposed public roadway constructed in accordance with 

Town Residential Access Road standards for subdivisions with greater than 50 vehicle trips per day.  The 

subdivision will be served with individual septic systems and private water supply wells. 

 

This project is being reviewed as a Major Subdivision as outlined in Chapter 250, Subdivision of Land of the 

Town of Cumberland Ordinances, most recently amended and adopted on January 12, 2011.  The comments 

below relate to the appropriate Ordinance Sections. 

 

Chapter 250: Subdivision of Land 

 

SME has reviewed the applicable sections of Chapter 250 and has provided comments for those sections not 

found to be addressed by the Application.  The remaining sections have been reviewed and found to comply 

with Chapter 250 requirements. 

 

Section 250-29 Sewage Disposal - Groundwater Impact Study 

 

1. If significant modifications are necessary to accommodate future building plans on a lot, then it 

is recommended that a revised groundwater impact study be prepared by a qualified 

Professional Engineer or Certified Geologist licensed in the State of Maine and submitted to the 

Town.  SME recommends that this be included as a condition of approval. 

Response: Acknowledged. 

 

Section 250-49 – Waivers and modifications. 
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1. Trees 10-inch diameter or more: SME recommends approval of this waiver.  

2. High Intensity Soil Survey: A wetland delineation and soil test pit information are consistent with 

the soils and geological map information provided in the Application.  SME recommends 

approval of this waiver. 

3. Soil boundaries and names superimposed on plot plan: SME recommends approval of this 

waiver.  

4. Building locations: SME recommends approval of this waiver.  

5. Location of temporary markers in field: SME recommends approval of this waiver.  

 

General Comments 

 

1. The curb locations shown on the road sections on Drawing No. 10 do not appear to match the curb 

locations shown on Drawing No. 7. 

Response: Drawing 10 will be revised to reflect the curb locations shown on Drawing 7. 

 

VI. MAJOR SUBDIVISION AMENDMENT REVIEW: 

 
PROPOSED FINDINGS OF FACT - Chapter 250 - Subdivision of Land 

The purpose of these standards shall be to assure the comfort, convenience, safety, health and welfare of the 

people, to protect the environment and to promote the development of an economically sound and stable 

community.  To this end, in approving subdivisions within the Town of Cumberland, Maine, the Board shall 

consider the following criteria and before granting approval shall determine that the proposed subdivision: 

 

1. Pollution.  The proposed subdivision will not result in undue water or air pollution.  In making this 

determination, it shall at least consider: 

A. The elevation of the land above sea level and its relation to the flood plains; 

B. The nature of soils and subsoil and their ability to adequately support waste disposal; 

C. The slope of the land and its effect on effluents; 

D. The availability of streams for disposal of effluents; and 

E. The applicable state and local health and water resource rules and regulations; 

 

The property is located a minimum of 390 feet above sea level and is not within a zone A 100 year floodplain; 

Test pits show that soils are capable of disposing of wastewater; the site does not contain excessive slopes; the 

existing stream will not be used for disposal of effluents; The subsurface wastewater disposal systems and well 

locations will conform to all applicable state and local regulations. 

 

 Based on the information provided, the standards of this section have been met. 

 

2. Sufficient Water.  The proposed subdivision has sufficient water available for the reasonable foreseeable 

needs of the subdivision; 

 

The lots will be served by individual wells, a hydrogeologic study was submitted.  

 

Based on the information provided, the standards of this section have been met. 
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3. Municipal Water Supply.  The proposed subdivision will not cause an unreasonable burden on an existing 

water supply, if one is to be used; 

 

The subdivision will not utilize a municipal water source. 

 

Based on the information provided, the standards of this section have been met. 

 

4. Erosion.  The proposed subdivision will not cause unreasonable soil erosion or a reduction in the land's 

capacity to hold water so that a dangerous or unhealthy condition results; 

 

The applicant has submitted an erosion and sedimentation control plan that has been reviewed and 

approved by the Town Engineer and MDEP. 

 

Based on the information provided, the standards of this section have been met. 

 

5. Traffic.  The proposed subdivision will not cause unreasonable highway or public road congestion or 

unsafe conditions with respect to the use of the highways or public roads existing or proposed; 

A traffic study dated October 2017 was submitted by the applicant.  The forecasted trip generation is 

less than the 99 trip ends during a peak hour that would require a Maine DOT Traffic Movement 

Permit.  The Town has approved the removal of several small trees to the north of the exit location 

which will provide the necessary site distance in that direction. 

 

Based on the information provided, the standards of this section have been met. 

6. Sewage disposal.  The proposed subdivision will provide for adequate sewage waste disposal and will not 

cause an unreasonable burden on municipal services, if they are utilized; 

 

The project will utilize private septic systems.  The applicant has submitted a report by Sebago Technics 

that concludes “the wastewater disposal system will not result in an increase of NO³-N concentrations 

above 10mg/L in groundwater at the subdivision perimeter study. This report has been reviewed and 

approved by the Town Engineer. 

 

Based on the information provided, the standards of this section have been met. 

 

7. Municipal solid waste disposal.  The proposed subdivision will not cause an unreasonable burden on the 

municipality’s ability to dispose of solid waste, if municipal services are to be utilized; 

 

Cumberland provides curbside trash collection and recycling through a contracted waste hauler.  The 

addition of 10 new homes will not cause a burden on the municipality’s ability to dispose of solid waste. 

 

Based on the information provided, the standards of this section have been met. 

8. Aesthetic, cultural and natural values.  The proposed subdivision will not have an undue adverse effect on 

the scenic or natural beauty of the area, aesthetics, historic sites, significant wildlife habitat identified by 

the Department of inland Fisheries and Wildlife or the municipality, or rare and irreplaceable natural 

areas or any public rights for physical or visual access to the shoreline; 
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Letters are on file stating that the subdivision will not have an undue adverse effect on the scenic or 

natural beauty of the area, aesthetics, historic sites, significant wildlife habitat or rare and 

irreplaceable natural areas. 

 

Based on the information provided, the standards of this section have been met for preliminary 

approval.  

9. Conformity with local ordinances and plans.  The proposed subdivision conforms to a duly adopted 

subdivision regulation or ordinance, comprehensive plan, development plan or land use plan, if any.  In 

making this determination, the municipal reviewing authority may interpret these ordinances and plans; 

 

The plans have been reviewed and approved by the town planner, the town engineer and town 

department heads.   

Based on the information provided, the standards of this section have been met. 

10. Financial and technical capacity.  The subdivider has adequate financial and technical capacity to meet 

the standards of this section; 

  

Technical capacity is evidenced by the use of the following experts: a professional engineer, a licensed 

land surveyor, a licensed site evaluator, licensed geologist and a wetland scientist. 

Financial capacity: The applicant has provided a letter dated May 10, 2018 from UBS Financial 

Services stating that the applicant had a credit line account with $700,000 available. 

 

Based on the information provided, the standards of this section have been met. 

11. Surface waters; outstanding river segments.  Whenever situated entirely or partially within the 

watershed of any pond or lake or within 250 feet of any wetland, great pond or river as defined in Title 38 

chapter 3, subchapter I, article 2-B, the proposed subdivision will not adversely affect the quality of that 

body of water or unreasonably affect the shoreline of the body of water; 

 

The proposed subdivision will not adversely affect the quality of the mapped wetland or unreasonably 

affect the shoreline of the stream on the parcel.  The proposed stream crossing and wetland impacts 

have been reviewed and approved by MDEP and the U.S. Army Corp of Engineers for the initial 

approval in June, 2018.  An amended permit application has been submitted to the ACE and their 

approval is a condition of this amendment approval. 

 

Based on the information provided, the standards of this section have been met. 

12. Ground water.  The proposed subdivision will not alone, or in conjunction with, existing activities, 

adversely affect the quality or quantity of ground water; 

The soils have been found to have capacity to support sub surface waste water disposal systems. 

The proposed subsurface waste disposal systems will conform to the Maine Subsurface Wastewater 

Disposal Rules. A Groundwater Impact Study conducted by a Maine Certified Geologist, has been 

reviewed and approved by the Town Engineer. 

 

Based on the information provided, the standards of this section have been met. 

13. Flood areas.  Based on the Federal Emergency Management Agency's Flood Boundary and Floodway 

Maps and Flood Insurance Rate Maps, and information presented by the applicant whether the 

subdivision is in a flood-prone area.  If the subdivision, or any part of it, is in such an area, the subdivider 

shall determine the 100-year flood elevation and flood hazard boundaries within the subdivision.  The 

proposed subdivision plan must include a condition of plan approval requiring that principal structures in 
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the subdivision will be constructed with their lowest floor, including the basement, at least one foot above 

the 100-year flood elevation; 

The parcel is shown on FEMA floodplain maps as being in Zone C (area of minimal flooding). 

 Based on the information provided, the standards of this section have been met. 

14. Storm water.  The proposed subdivision will provide for adequate storm water management; 

A stormwater management plan was submitted as part of the application packet and has been reviewed 

and approved by the Town Engineer. A Stormwater Permit from MDEP is on file.  

 

Based on the information provided, the standards of this section have been met.  

15. Freshwater wetlands.  All potential freshwater wetlands, as defined in 30-A M.R.S.A. §4401 (2-A), 

within the proposed subdivision have been identified on any maps submitted as part of the application, 

regardless of the size of these wetlands.  Any mapping of freshwater wetlands may be done with the help 

of the local soil and water conservation district. 

 All wetlands within the proposed subdivision are outlined in the project plan set. 

 

Based on the information provided, the standards of this section have been met. 

16. River, stream or brook...  Any river, stream, or brook within or abutting the proposed subdivision 

has been identified on any map submitted as a part of the application.  For purposes of this 

section, "river, stream or brook" has the same meaning as in Title 38, Section 480-B, Subsection 

9.  [Amended; Effective. 11/27/89]  

 A perennial stream has been identified on the northerly end of the parcel.  

 

Based on the information provided, the standards of this section have been met. 

 
V. STANDARD CONDITIONS OF APPROVAL 

 

This approval is dependent upon and limited to the proposals and plans contained in the application and supporting 

documents submitted by the applicant. Any variation from the plans, proposals and supporting documents, except 

deminimus changes as so determined by the Town Planner which do not affect approval standards, is subject to review 

and approval of the Planning Board prior to implementation. 

 

VI. LIMITATION OF APPROVAL 

 
Construction of the improvements covered by any site plan approval must be substantially commenced within twelve (12) 

months of the date upon which the approval was granted.  If construction has not been substantially commenced and 

substantially completed within the specified period, the approval shall be null and void.  The applicant may request an 

extension of the approval deadline prior to expiration of the period.  Such request must be in writing and must be made to 

the Planning Board.  The Planning Board may grant up to two (2) 1 year extensions to the periods if the approved plan 

conforms to the ordinances in effect at the time the extension is granted and any and all federal and state approvals and 

permits are current. 

 

VII. RECOMMENDED CONDITIONS OF FINAL PLAN APPROVAL: 

 

1. An amended permit application has been submitted to the ACE and this approval is a 
condition of this subdivision amendment approval. 
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2. An amended MDEP Stormwater permit application has been submitted to MDEP and 
this approval is a condition of this subdivision amendment approval. 

 

3. Statement of values for required improvements for all lots to be submitted prior to releasing the 
plat for recording. 

 

4. A performance guarantee in a form and amount acceptable to the Town Manager shall be 
provided prior to the pre-construction conference. 

 

5. A blasting permit, if required, shall be obtained from the Code Enforcement Officer. 

 

6. If significant modifications are necessary to accommodate future building plans on a lot, then a 
revised groundwater impact study should be prepared by a qualified Professional Engineer or 
Certified Geologist licensed in the State of Maine and submitted to the Town.   

 

7. Clearing limits shall be flagged and approved by the peer review engineer prior to the 
preconstruction conference. 

 

8. The trees that have been identified for removal to enhance sight distance to the north of the 
entrance/exit shall be flagged and removed prior to the start of work. 

 

9. A pre-construction conference is required prior to the start of work. 



4 Blanchard Road, P.O. Box 85A 
Cumberland, ME 04021 

Tel: 207.829.5016  Fax: 207.829.5692 
info@smemaine.com 

smemaine.com 
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ENVIRONMENTAL      CIVIL      GEOTECHNICAL      WATER      COMPLIANCE 

 

 

November 15, 2018 

 

 

Ms. Carla Nixon, Town Planner 

Town of Cumberland 

290 Tuttle Road 

Cumberland, Maine 04021 

 

Subject: Peer Review of Orchard Road Subdivision 

Revisions to Final Approval 

Orchard Road, Cumberland, Maine 

 

 

Dear Ms. Nixon:   

 

As requested, Sevee & Maher Engineers, Inc. (SME) has conducted a peer review of the 

revised application for a Major Subdivision Review of the proposed Orchard Road Subdivision in 

Cumberland.  The application materials received by SME were prepared by Gorrill-Parmer and 

consist of: 

 

• Application Package prepared by Gorrill-Palmer dated October 30, 2018. 

• Project plan set dated September 25, 2018. 

 

PROJECT DESCRIPTION 

 

The Applicant proposes to subdivide the 24.9-acre property into a total of ten (10) lots at 

Orchard Road in Cumberland, Maine.  Lots will be accessed by a proposed public roadway 

constructed in accordance with Town Residential Access Road standards for subdivisions with 

greater than 50 vehicle trips per day.  The subdivision will be served with individual septic 

systems and private water supply wells. 

 

This revision to the approved plan was submitted in response to an appeal from a project 

abutter.  Plan modifications include relocation of Lot 10 and the proposed open space provided 

for the subdivision.  Changed are minor and minimal impact to the original subdivision approved 

by the Town. 

 

This project is being reviewed as a Major Subdivision as outlined in Chapter 250, Subdivision of 

Land of the Town of Cumberland Ordinances, most recently amended and adopted on 

January 12, 2011.  The comments below relate to the appropriate Ordinance Sections. 
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Chapter 250: Subdivision of Land 

 

SME has reviewed the applicable sections of Chapter 250 and has provided comments for 

those sections not found to be addressed by the Application.  The remaining sections have 

been reviewed and found to comply with Chapter 250 requirements. 

 

Section 250-29 Sewage Disposal - Groundwater Impact Study 

 

1. If significant modifications are necessary to accommodate future building plans 

on a lot, then it is recommended that a revised groundwater impact study be 

prepared by a qualified Professional Engineer or Certified Geologist licensed in 

the State of Maine and submitted to the Town.  SME recommends that this be 

included as a condition of approval. 

 

Section 250-49 – Waivers and modifications. 

 

1. Trees 10-inch diameter or more: SME recommends approval of this waiver.  

2. High Intensity Soil Survey: A wetland delineation and soil test pit information are 

consistent with the soils and geological map information provided in the 

Application.  SME recommends approval of this waiver. 

3. Soil boundaries and names superimposed on plot plan: SME recommends 

approval of this waiver.  

4. Building locations: SME recommends approval of this waiver.  

5. Location of temporary markers in field: SME recommends approval of this 

waiver.  

 

General Comments 

 

1. The curb locations shown on the road sections on Drawing No. 10 do not appear 

to match the curb locations shown on Drawing No. 7. 

2. Please verify the side setback for lot 10 near the southwest property corner is 30 

feet (minimum) from the property line.    

 

Please call me with any questions, or if you would like, I could meet with you to discuss our 

comments.   

 

Sincerely, 

 

SEVEE & MAHER ENGINEERS, INC. 

 

 

 

 

Daniel P. Diffin, P.E. 

Principal 



Relationships. 
Responsiveness. 

Results.

Subdivision
Amendment
Orchard Road
Cumberland, Maine

PREPARED FOR:

TZ Properties, LLC

October 2018

SUBMITTED BY:

Gorrill Palmer 
707 Sable Oaks Drive
Suite 30
So. Portland, ME 04106
207.772.2515



 

 

707 Sable Oaks Drive, Suite 30  
South Portland, Maine 04106 
207.772.2515   

 

October 30, 2018 
 
Ms. Carla Nixon 
Town Planner 
Town of Cumberland 
290 Tuttle Road 
Cumberland, ME  04021 
 
Subject:  Orchard Road Subdivision 
  Orchard Road 
  Amendment to Major Subdivision Plan 
 
Dear Carla, 
 
TZ Properties, LLC received a subdivision permit from the Town of Cumberland on June 19, 2018. The 
site is shown on the Assessor’s Map R08, Lot 59, is approximately 24.9 acres in size, and is located in 
the Rural Residential 2 (RR2) District. Figure 1 attached to this letter is a location map depicting the 
project site. The project also received an ACOE permit on April 9, 2018 for a stream crossing and 
wetland impacts and a MDEP Stormwater permit on April 3, 2018. A MDEP Permit-by-Rule application 
was submitted in December 2017 for the stream crossing. 
 
Subsequent to receiving all applicable permits for the project, an abutter concern has resulted in an 
amendment to the proposed subdivision plan. The Applicant requests an amended Subdivision permit 
from the Town of Cumberland for the revision presented below. Applications for amended permits 
from the ACOE and MDEP will be submitted to the two agencies and will be copied to the Town. 
 
Proposed Amendment 
 
Due to an appeal from a project abutter, the Applicant has determined that the most beneficial outcome 
for all parties is to amend the approved subdivision by relocating Lot 10 from the approved location to 
the proposed location shown on the attached revised plan set. The previously approved Lot 10 has been 
revised to provide 73,472 sf of open space. The proposed Lot 10 has replaced 73,472 sf of previously 
approved open space resulting in no change to the number of proposed lots and no change to the 
provided area of open space.  
 
The proposed change will have a minimal impact on the overall subdivision as approved by the Town. 
The following effects are noted.  

 No change to the approved stream crossing permitted under the NRPA Permit-by-Rule and 
ACOE permit. 

 No change to the ACOE approved impacts to the Vernal Pool and wetlands. 
 No change to the number of proposed lots. 
 No change to the proposed roadway, with the exception of removing a driveway apron from 

the location of the former Lot 10 and adding a driveway apron at the location of the amended 
Lot 10. 

 No change to the open space provided within the subdivision. 
 No change to the stormwater runoff treatment percentage permitted by MDEP. 
 No change to the conclusions of the stormwater quantity analysis provided in the approved 

subdivision. The post-development peak flow as a result of the proposed development does not 
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result in an increase in runoff compared to the pre-development condition. Minor revisions to 
the stormwater analysis data as a result of the shift of 140 sf of driveway apron from the 
subcatchment of grassed underdrained soil filter #2 to grassed underdrained soil filter #1 are 
presented in the revised stormwater analysis attached to this amendment request.  

 As a result of the relocation of Lot 10, a new soil test pit and nitrate plume location are shown 
on the revised plan set. David Chapman of Sebago Technics excavated a test pit on September 
23, 2018 at the proposed Lot 10. The revised Groundwater Impact Study is attached to this 
amendment request.  

 The Declaration of Protective Covenants and Common Easments document has been revised to 
include additional restrictions and descriptions as a result of the appeal by the project abutter. A 
draft copy of the revised document is attached to this application. 

 No changes are proposed to the remainder of the subdivision requirements as presented in the 
approved application. 

 The following waivers approved with the original submission have not changed and are 
requested as part of this amended application. 

o Trees 10” diameter or more – A waiver is requested to depict trees 10” in diameter or 
larger. 32.5% of the wooded site is proposed as open space which will preserve the 
existing woodland and a 75’ buffer is provided along the parcel boundary. The open 
space and buffers will protect the existing trees. The remainder of the site is subject to 
development therefore the location of the trees is not beneficial. 

o High Intensity Soil Survey – A waiver is requested for the High Intensity Soil Survey for 
this project, due to small scale of this project. Test Pits have been conducted on all lots 
to determine suitability for on-site septic systems and a Hydro-geologic study has also 
been conducted for the project.  A copy of the test pit logs and hydro-geologic study 
are included in Attachment 7. 

o Soil boundaries and names superimposed on plot plan – Since a waiver of the High 
Intensity Soil Survey is requested, a waiver to put the soil boundaries on the plot plan is 
requested. A medium intensity soil survey is included in the Stormwater Management 
Report and the Erosion Control Report for this project. 

o Building locations – The Applicant proposes to construct the roadway, storm drainage, 
and electric service. The lots will be developed by the lot owners. Building locations will 
be proposed by the lot owners at the time of applying for building permits to develop 
each lot. The building envelope, potential subsurface disposal location, and potential well 
location is indicated for each lot on the subdivision plans. The applicant requests a 
waiver from the requirement to show building locations on the subdivision plans. 

o Location of temporary markers in field – A waiver is requested for location of 
temporary markers in field. The centerline of the proposed roadway has been marked. 

 The Applicant requests conditional approval of this amended subdivision, conditional upon 
receipt of an amended MDEP Stormwater permit and receipt of an amended Army Corps 
permit. Copies of these permits will be submitted to the Town upon receipt. 

 
Attachments: 

 Groundwater Impact Study 
 Declaration of Protective Covenants 
 Stormwater Analysis 
 Revised plan set 
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Conclusion 
As required by the Ordinance, Gorrill Palmer on behalf of TZ Properties, LLC has submitted the 
proposed revision to the approved subdivision plan to the Planning Board for approval. The project 
team looks forward to the Planning Staff and Board’s review of this project.   
 
A check for $1,952.50 for the application and notice fee and peer review escrow fee will be delivered 
under separate cover to the Planning office on 10/30/2018. 
 
Sincerely, 
Gorrill Palmer  

      
 
William C. Haskell, P.E.  
Principal 
 
Enclosure 
 
Copy:  Zareh DerHagopian 
 
WCH/jwaU:\3236.01 TZ Properties Orchard Rd Cumberland\P Applications\Local\Subdivision amendment\Subdivision amendment 10-19-
18.doc 
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75 John Roberts Road – Suite 1A, South Portland, ME  04106-6963  207.200.2100  Fax:  207.856.2206 

 
 
 

GROUNDWATER IMPACT STUDY UPDATE 
LOT 10 

ORCHARD ROAD SUBDIVISION 
ORCHARD ROAD, CUMBERLAND 

 
           
INTRODUCTION: 
 
The purpose of this study is to update a December 17, 2017 assessment report regarding the 
hydrogeologic conditions of the above-mentioned site and the estimate of the groundwater quality impact 
caused by the proposed on-site subsurface wastewater disposal systems.  The update is necessary because 
of the proposed relocation of Lot 10.  The new location of Lot 10 is depicted on the attached Groundwater 
Impact Study Map (Figure 2). 
 
The proposed development is located along southwest and west sides of Orchard Road opposite the 
intersection of Orchard Road and Apple Blossom Way at the position indicated on the attached 
topographic map (Appendix A, Figure 1).  Data used for this project includes a site plan titled Concept 
Plan – Cluster for TZ Properties prepared by Gorrill & Palmer and dated June, 2017; a site plan titled 
Option B, Orchard Road Subdivision, Cumberland Maine dated December, 2017, also by Gorrill and 
Palmer; test pit logs generated by Sebago Technics; and published regional maps and literature. 
 
DISPOSAL FIELDS AND WATER SUPPLY: 
 
The proposed disposal fields will be ten individual subsurface wastewater disposal systems (SSWD) each 
designed to serve a four-bedroom home.  Water for this project will be provided by individual on-site 
wells.  The location of test pits, wastewater disposal systems, well exclusion zones and simulated nitrate-
nitrogen (NO3-N) plumes are shown on the Groundwater Impact Study Map (Appendix A, Figure 2). 
 
A potential water supply related concern was raised concerning the potential presence of arsenic in the 
groundwater under the site.  Arsenic is a naturally occurring element in bedrock and was a component of 
some pesticides used in orchards historically.  To evaluate the potential presence of arsenic in the bedrock 
aquifer under the site, Sebago Technics collected a sample from the water supply at 74 Orchard Road.  
The water supply consists of a drilled well located near the north wall of the house.  
 
The sample was placed in containers provided by Katahdin Analytical (Katahdin) of Scarborough, Maine.  
The containers were stored in a cooler, on ice, and delivered to Katahdin the same day.  Katahdin 
analyzed the samples for arsenic and nitrates.  Katahdin reported the arsenic level at below the Practical 
Quantitation Level (PQL) of 0.008 mg/L.  The nitrate concentration was reported at 1.1 mg/L.  A copy of 
the Katahdin report is in Appendix B. 
 
 
SURFICIAL GEOLOGY AND TOPOGRAPHY: 
 
The site is located on the U.S.G.S. Cumberland Center, Maine 7.5 Minute Series (Appendix A, Figure 1).  
Site area topography slopes generally downward from north to south towards Blanchard Road.   
 
The Significant Sand and Gravel Aquifer Map of the Cumberland Center, Maine Quadrangle (Appendix 
A, Figure 3) shows that the site does not fall within a Significant Sand and Gravel Aquifer.   
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The Surficial Geology Map of the Cumberland Center, Maine Quadrangle (Appendix A, Figure 5) shows 
glacial till underlying the Site. 
 
According to the U.S. Department of Agriculture-National Cooperative Soil Service (USDA-NCSS) soil 
web, the soil under the site consists of four types of glacial till: Hollis fine sandy loam, Paxton fine sandy 
loam, Woodbridge fine sandy loam and Ridgebury fine sandy loam.  Hollis and Paxton soil forms at the 
summits and shoulders of hills.  Woodbridge soil forms till plains on the shoulders and back slopes of 
hills. Ridgebury forms till plains in toe slopes environments.  Logs for Testpit 101 to 110, 301 to 303, and 
401 are included in Appendix B.   
 
HYDROGEOLOGY: 
 
Precipitation falling on this site enters the open pore spaces on the upper soil horizon, and percolates 
vertically downward until the water table is encountered.  Thereupon, flow is both horizontal and 
downhill.  Two factors of importance in determining the amount of recharge of precipitation into the soil 
on this site are the groundwater slope or gradient and soil texture.  The groundwater seepage velocity is 
used to calculate the extent of groundwater impact downgradient of the disposal field sites and has been 
calculated utilizing the following equation: 

v = Ki/n 
 
 

where, 
 
  v = groundwater seepage velocity (ft/day) 
  K = hydraulic conductivity (ft/day) 
  i = hydraulic gradient (ft/ft) 
  n = effective porosity (dimensionless) 
 
The hydraulic conductivity of the soil in the disposal area is estimated at 2 feet per day.  The average 
hydraulic gradient under the areas downgradient of the disposal fields varied from 3 to 8%.  A 
groundwater surface gradient of 1.5% was used for the flatter areas and 3% for steeper areas was used as 
the slope parameter in the model.  
 
 
CONTAMINATION POTENTIAL: 
 
It is assumed that the worst potential for contamination is the nitrate-nitrogen (NO3-N) released from 
wastewater disposal fields.  NO3-N is known to cause methemoglobinemia in infants and is a suspected 
cause of stomach cancer.  The average NO3-N concentration value of untreated septic tank effluent 
entering a disposal field is assumed to be 40 milligrams per liter (mg/L).  A level of 1.1 mg/L (according 
to onsite sampling results) was used as a background nitrate concentration in the aquifer.  The Federal and 
State Drinking Water Limit for NO3-N in public water supplies is 10 mg/L.  
 
The primary mechanism of NO3-N concentration reduction is through dilution in groundwater and surface 
water.  Since groundwater is always slowly flowing beneath a disposal field, the NO3-N intercepting the 
water table below a disposal field mixes and dilutes in the groundwater and moves in the direction of 
groundwater flow in the form of a plume.  NO3-N is more concentrated in the center than near the edges 
of a plume.  A source that emanates a constant quantity of potential contaminants into groundwater will 
eventually reach a “steady state.”  The plume can then be characterized with regard to size, shape, and 
distribution of concentration. 
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The method of analysis used to assess the impact of the septic systems on groundwater is an analytical 
model used to simulate individual plumes.  Analysis of the results of this model is instructive in assessing 
the possible shape and size of wastewater plumes.  The model was developed by Baetsle (1969) to depict 
the migration of radionuclides in porous media, which is adapted here to represent the subsurface 
migration of NO3-N.  It is a three-dimensional transport model of plumes generated by continuous, point 
sources in a uniform groundwater flow field.  Variables employed include seepage velocity (hydraulic 
conductivity multiplied by hydraulic gradient, divided by effective porosity), nitrate mass, time, and 
dispersivity.  The concentration of NO3-N is calculated at a downgradient point at a specified time by use 
of the following equation: 
 

 
                    ;  
      
 
where, 
 
 C(x,y,z,t) = NO3-N concentration at specified location and time (mg/L) 
 x  = specified distance from source parallel to the direction of groundwater 

flow (ft) 
 y  = specified distance from source perpendicular to the direction of 

groundwater flow (ft) 
 z  = specified vertical distance from source (ft) 
 Co  = initial concentration at the source (mg/L) 
 Vo  = volume of source (ft3) 
 t  = time elapsed (day) 
 Dx,Dy,Dz = dispersion coefficient along the x,y,z axes (ft2/day) 
 v  = average linear velocity (ft/day). 
 
Assuming that groundwater flow is horizontal, the dispersion coefficient can be calculated as follows: 
  
 Dx,y,z  = vx,y,z; 
 
where x,y,z is dispersivity (ft). 
 
The contaminant velocity of a solute subject to sorption/adsorption is calculated as follows: 
 
 Vp  = v/Rd; 
 
where Vp is the contaminant velocity (ft/day) and Rd is the retardation factor (unitless).  The retardation 
factor for NO3-N is equal to one, however, so the contaminant velocity is equal to the average linear 
velocity (Vp = v).  Dispersivity is estimated by an equation based on a weighted least-squares statistical 
analysis of collected longitudinal dispersivity data versus scale (Xu, Eckstein, 1995).  Longitudinal 
dispersivity can be estimated based on the following calculation: 
 
 x  = (0.83)[log10(Lp)]2.414; 
 
where x is longitudinal dispersivity (ft), and Lp is the plume length (ft).  The plume length is a function of 
the elapsed time and is calculated by the following equation: 
 
 Lp   = Vpt. 
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It has already been established that for NO3-N, the contaminant velocity (Vp) is equal to the average linear 
velocity (v).  Thus, Lp = vt.  The transverse and vertical dispersivities are related to the longitudinal 
dispersivity, as shown below: 
 
 y  = x/3 
 z  = x/20. 
 
This method is used to calculate a downgradient NO3-N concentration at a specified elapsed time for a 
single release of NO3-N.  However, by applying the superposition technique, the estimated concentration 
of NO3-N downgradient at a specified time can be calculated for reoccurring daily NO3-N releases to 
simulate the NO3-N plume of a septic system (Chang, et al. 1998). 
 
In the main equation, CoVo is represented as a daily mass of nitrate-nitrogen loaded into the subsurface 
wastewater disposal systems.  This is estimated by multiplying the design flow volume of effluent by the 
assumed NO3-N concentration in the effluent.  The simulations were run based on average annual 
precipitation during drought conditions (60% of average annual precipitation).  The NO3-N concentration 
of the wastewater is diluted by the rainfall infiltrating the disposal fields during drought conditions.  The 
rainfall is assumed to have a NO3-N concentration of 0.5 mg/L.  The percent of rainfall infiltrating the 
soils above the disposal fields is estimated based on the soil type and ground surface slope (Maine 
Department of Environmental Protection, 1991).   
 
Parameters and results for the disposal field are displayed in Appendix D.  The resulting 10 mg/L NO3-N 
concentration plume lengths for the disposal fields are shown on the site plan.  The 10 mg/L plumes do 
not cross the boundaries of the subdivision.  
 
CONCLUSION: 
 
According to the assumptions made for this simulation, the wastewater disposal system will not result in 
an increase of NO3-N concentrations above 10 mg/L in groundwater at the subdivision perimeter property 
line.   
 
 
 
 
 
 
David Chapman       
Maine Certified Geologist #458     
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FIGURE 5.  SURFICIAL GEOLOGY
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Cert. No. E87604

P.O. Box 540, Scarborough, ME 04070   •   Tel: (207) 874-2400   •   Fax: (207) 775-4029   •    600 Technology Way, Scarborough, ME 04074
www.katahdinlab.com

October 27, 2017

Project ID: Orchard Road IVIT

Project Manager: Mr. Galen Nickerson

Dear Mr. Chapman:

RE:  Katahdin Lab Number: SK9925

Please find enclosed the following information:

Sample Receipt Date(s): October 25, 2017

Mr. Dave Chapman

Sebago Technics

75 John Roberts Rd

Suite 1A

South Portland,ME 04106

*   Report of Analysis (Analytical and/or Field)

*   Chain of Custody (COC)

*   Login Report

A copy of the Chain of Custody is included in the paginated report.  The original COC is attached as an 

addendum to this report.

Should you have any questions or comments concerning this Report of Analysis, please do not hesitate to 

contact the project manager listed above. The results contained in this report relate only to the submitted 

samples.  This cover letter is an integral part of the ROA.

We certify that the test results provided in this report meet all the requirements of the NELAC standards unless 

otherwise noted in an attached technical narrative or in the Report of Analysis.

We appreciate your continued use of our laboratory and look forward to working with you in the future.  The 

following signature indicates technical review and acceptance of the data.                                                          

Please go to http://www.katahdinlab.com/cert.html for copies of Katahdin Analytical Services Inc. current 

certificates and analyte lists.                                                             

Sincerely,

KATAHDIN ANALYTICAL SERVICES

__________________________________________                        _________________

Authorized Signature - Quality Assurance Officer                     Date

10/27/2017

Katahdin Analytical Services 0000001



DM-003 – Revision 7 – 12/22/2015 

 
KATAHDIN ANALYTICAL SERVICES – INORGANIC DATA QUALIFIERS  

 

The sampled date indicated on the attached Report(s) of Analysis (ROA) is the date for which a grab sample was collected or the date 
for which a composite sample was completed.   Beginning and start times for composite samples can be found on the Chain-of-
Custody.  
 
U Indicates the compound was analyzed for but not detected above the specified level.  This level may be the Practical 

Quantitation Level (PQL) (also called Limit of Quantitation (LOQ)), the Limit of Detection (LOD) or Method Detection Limit 
(MDL) as required by the client. 

 
Note:  All results reported as “U” MDL have a 50% rate for false negatives compared to those results reported as “U” PQL “U” 
LOQ or “U” LOD, where the rate of false negatives is <1%. 

 
E Estimated value.  This flag identifies compounds whose concentrations exceed the upper level of the calibration range of the 

instrument for that specific analysis. 
 
J Estimated value.  The analyte was detected in the sample at a concentration less than the laboratory Practical Quantitation 

Level (PQL) (also called Limit of Quantitation (LOQ)), but above the Method Detection Limit (MDL). 
 
I-7 The laboratory’s Practical Quantitation Level (PQL) or LOQ could not be achieved for this parameter due to sample 

composition, matrix effects, sample volume, or quantity used for analysis. 
 
A-4 Please refer to cover letter or narrative for further information. 
 
H_   Please note that the regulatory holding time for _______ is “analyze immediately”.  Ideally, this analysis must be performed in 

the field at the time of sample collection.  _______ for this sample was not performed at the time of sample collection.  The 
analysis was performed as soon as possible after receipt by the laboratory.   

 
 H1 - pH                                     H2 - DO                                 H3 - sulfite                                        H4 - residual chlorine 
 
T1    The client did not provide the full volume of at least one liter for analysis of TSS.  Therefore, the PQL of 2.5 mg/L could not be 

achieved. 
 
T2  The client provided the required volume of at least one liter for analysis of TSS, but the laboratory could not filter the full one 

liter volume due to the sample matrix.  Therefore, the PQL of 2.5 mg/L could not be achieved. 
 
M1 The matrix spike and/or matrix spike duplicate recovery performed on this sample was outside of the laboratory acceptance 

criteria.  Sample matrix is suspected.  The laboratory criteria was met for the Laboratory Control Sample (LCS) analyzed 
concurrently with this sample. 

 
M2 The matrix spike and/or matrix spike duplicate recovery was outside of the laboratory acceptance criteria.  The native sample 

concentration is greater than four times the spike added concentration so the spike added could not be distinguished from the 
native sample concentration.   

 
R1 The relative percent difference (RPD) between the duplicate analyses performed on this sample was outside of the laboratory 

acceptance criteria (when both values are greater than ten times the PQL). 
 
MCL Maximum Contaminant Level     NL No limit 
 
NFL No Free Liquid Present      FLP Free Liquid Present 
 
NOD No Odor Detected       TON Threshold Odor Number 
 
 
D-1 As required by Method 5210B, APHA Standard Methods for the Examination of Water and Wastewater (21st edition), the BOD 

value reported for this sample is ‘qualified’ because the check standard run concurrently with the sample analysis did not meet 
the criteria specified in the method (198 +/- 30.5 mg/L).  These results may not be reportable for compliance purposes. 

  
D-2 The measured final dissolved oxygen concentrations of all dilutions were less than the method-specified limit of 1 mg/L.  The 

reported BOD result was calculated assuming a final oxygen concentration equal to 1 mg/L.  The reported value should be 
considered a minimum value. 

 
D-3 The dilution water used to prepare this sample did not meet the method and/or regulatory criteria of less than 0.2 or 0.4 mg/L 

dissolved oxygen (DO) uptake over the five day period of incubation.  These results may not be reportable for compliance 
purposes. 
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REPORT OF ANALYTICAL RESULTS

Lab Sample ID: SK9925-001

Report Date: 10/27/2017

PO No.:

Project: Orchard Road IVIT

Client: Dave Chapman

75 John Roberts Rd

Suite 1A

South Portland, ME   04106

Sebago Technics

Sample Description

74 ORCHARD ROAD

Matrix

AQ

Sampled

10/25/2017

Received

10/25/2017

Date Date

Parameter Result Dilution 

Factor

PQLAdjusted 

PQL

AnalyticalM

ethod

Analysis 

Date

By ByPrepped 

Date

Notes

No(Total)

Filtered

Units QCPrep 

Method

ARSENIC U 0.008 1 0.008 SW846 6010 MD 10/26/17 AMJ10/26/170.008mg/L KJ26ICW2SW846 3010
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TESTPIT LOGS 
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INVESTIGATOR INFORMATION AND SIGNATURE

Licensed Site Evaluator
Certified Geologist

Title:

Name Printed/typed:

Signature:

Other:

Cert/Lic/Reg.#

Date:

SOIL PROFILE / CLASSIFICATION INFORMATION

ebago Technics
75 John Roberts Road, South Portland, ME - ph: 207-200-2100 

Project Name:

S
Project Location (municipality):

DETAILED DESCRIPTION OF SUBSURFACE 
CONDITIONS AT PROJECT SITES

Applicant Name:

PAGE _____ OF _____

Certified Soil Scientist

Orchard Road Subdivision Gorrill & Palmer Cumberland

1 3
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9-27-17
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APPENDIX D 

PARAMETERS AND RESULTS 

 



Annual rainfall (inches): 44
Hydrologic soil group* (above disposal field): C to D
% Slope (above disposal field): 2%
% Infiltration* (into disposal field): 21
Assumed rainfall flow into disposal field (gal/day): 6.63
Assumed rainfall flow into disposal field during drought conditions^(gal/day): 3.98
Background NO3-N concentration (mg/L): 0
Assumed effluent NO3-N concentration (mg/L): 41
Assumed effuent flow into disposal field  (gal/day): 360
Assumed NO3-N concentration in rainfall (mg/L): 0.5
Hydraulic conductivity of aquifer (ft/day): 2
Hydraulic gradient of aquifer (ft/ft): 0.015
Effective porosity of aquifer: 0.21
Seepage velocity of aquifer (ft/day): 0.14
Retardation factor 1
Half-Life ( 0 for no decay) 0
Simulation duration to reach NO3-N concentration equilibrium (days) 2,655
Longitudinal dispersivity at end of simulation duration (ft) 2.23
Lateral dispersivity at end of simulation duration (ft) 0.74
Vertical dispersivity at end of simulation duration (ft) 0.11
Disposal bed length (ft) 15
Disposal bed width (ft) 28
Length of 10 mg/L plume during drought conditions (ft) 120

Notes:
* - from The State of Maine Department of Environmental

Protection, 1991, The guidelines for expediating the
processing of applications under the site location
of development act.

^ - drought conditions equals 60% of average annual rainfall
% - percent

gal/day - gallons per day
ft - feet

mg/L - milligrams per liter
NO3-N - Nitrate-Nitrogen

Groundwater Impact Study, Nitrates
Model Input Parameters and Solution

Orchard Road Subdivision
Orchard Road, Cumberland, Maine

Lot 1, 2, 3, 7, 8, 9, and 10



Annual rainfall (inches): 44
Hydrologic soil group* (above disposal field): C to D
% Slope (above disposal field): 2-3%
% Infiltration* (into disposal field): 21
Assumed rainfall flow into disposal field (gal/day): 6.63
Assumed rainfall flow into disposal field during drought conditions^(gal/day): 3.98
Background NO3-N concentration (mg/L): 0
Assumed effluent NO3-N concentration (mg/L): 41
Assumed effuent flow into disposal field  (gal/day): 360
Assumed NO3-N concentration in rainfall (mg/L): 0.5
Hydraulic conductivity of aquifer (ft/day): 2
Hydraulic gradient of aquifer (ft/ft): 0.030
Effective porosity of aquifer: 0.21
Seepage velocity of aquifer (ft/day): 0.29
Retardation factor 1
Half-Life ( 0 for no decay) 0
Simulation duration to reach NO3-N concentration equilibrium (days) 1,135
Longitudinal dispersivity at end of simulation duration (ft) 4.12
Lateral dispersivity at end of simulation duration (ft) 1.37
Vertical dispersivity at end of simulation duration (ft) 0.21
Disposal bed length (ft) 28
Disposal bed width (ft) 15
Length of 10 mg/L plume during drought conditions (ft) 80

Notes:
* - from The State of Maine Department of Environmental

Protection, 1991, The guidelines for expediating the
processing of applications under the site location
of development act.

^ - drought conditions equals 60% of average annual rainfall
% - percent

gal/day - gallons per day
ft - feet

mg/L - milligrams per liter
NO3-N - Nitrate-Nitrogen

Groundwater Impact Study, Nitrates
Model Input Parameters and Solution

Orchard Road Subdivision
Orchard Road, Cumberland, Maine

Lots 4, 5, and 6
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DECLARATION OF PROTECTIVE COVENANTS AND COMMON EASEMENTS 
ORCHARD ROAD SUBDIVISION 

TOWN OF CUMBERLAND, COUNTY OF CUMBERLAND, STATE OF MAINE 
BY 

TZ PROPERTIES, LLC 
 

THIS DECLARATION dated this ________ day of __________, 2018, by TZ Properties, 
LLC, a Maine limited liability company with a mailing address of 
__________________________________ (hereinafter referred to as the “Declarant”). 
 

WITNESSETH: 
 

 WHEREAS, the Declarant owns certain real property in the Town of Cumberland, 
Cumberland County, State of Maine, as described on Exhibit A attached hereto and as delineated 
on a plan entitled “Orchard Road Subdivision, Cumberland, Maine” prepared for Declarant by 
Gorrill Palmer and dated October 2017, and  recorded in the Cumberland County Registry of Deeds 
in Plan Book xxx, Page xxx (the “Plan”), which subdivision consists of Ten (10) lots numbered on 
the Plan as 1-10 and also a parcel of land designated “Open Space.”  Lots 1 through 10 inclusive 
shall hereinafter be referred to as the “Lots,” and together with the appurtenant Common Open 
Space easements shown on the Plan or referenced in this Declaration hereinafter referred to as the 
“Property.”  Declarant proposes to develop and improve the Property in accordance with the Plan; 
and 
 
 WHEREAS, Declarant desires to assure quality standards for the orderly development of 
the Property and to promote the interest and welfare of each owner of a part of the Property and 
therefore desires to subject the Property to protective covenants and common easements as set forth 
hereinafter. 
 

WHEREAS, Declarant desires to subject the Property to protective covenants and common 
easements as set forth hereinafter to incorporate the conditions of the Town of Cumberland 
Planning Board approval for the subdivision of the Property. 
 
 NOW, THEREFORE, Declarant hereby declares that the Property is and shall be owned, 
occupied, improved, transferred, leased and otherwise used and disposed of subject to the protective 
covenants and common easements set forth herein, all of which are declared to be in furtherance of 
a uniform scheme of mutual equitable servitudes upon each and every portion thereof, in favor of 
each and every other portion thereof, and to create reciprocal rights and privity of contract and 
estate between all persons acquiring or owning an interest in any portion thereof, which protective 
covenants and common easements shall be determined to run with the land and be a burden and 
benefit upon and to, and be enforceable by, all persons having any interest in any portion of the 
Property, their heirs, successors and assigns. 
 

ARTICLE I  
DEFINITIONS. 

 
 1. Association:  “Association” shall mean and refer to Orchard Road Subdivision 
Homeowners Association, its successors and assigns, a non-profit, non-stock Maine corporation, to 
be formed by Declarant pursuant to the terms of Article V below. 
 
 2. Building:  “Building” shall mean and refer to any dwelling, garage, or storage 
structures or other improvement now or hereafter constructed on a Lot. 
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3. Common Expenses:  “Common Expenses” shall mean and refer to expenditures 

made by or financial liabilities of the Association, together with any allocations to capital or other 
reserve accounts. 

 
4. Lot:  “Lot” shall mean each whole Lot or any interest therein as joint tenants or 

tenants in common.    
 

5. Remaining Land:  “Remaining Land” shall mean and refer to any land not a Lot 
and all improvements thereon, including without limitation the roads, curbing, and storm water 
drainage fixtures and improvements, all as shown on the Plan.  Remaining Land also shall include 
the Common Open Space.   
 

6. Easement Areas: “Easement Areas” shall mean and refer to all of the easements 
areas shown on the Plan or described below or on Exhibit A attached hereto that burden any Lot or 
Lots or that benefit the Association and all of the Lots, including without limitation utility 
easements, pedestrian access to open space easement, vehicle and pedestrian access easements in 
the roadway, forested buffer easements, drainage easements, and and all improvements on, in, 
across or under such easement areas including pavement, curbing, landscaping, storm water 
drainage fixtures and improvements. 
 

7. Member:  “Member” shall mean and refer to those persons entitled to membership 
in the Association as determined by the Bylaws of the Association and as set forth herein.  
 

8. Owners:  “Owners” or in the singular, “Owner”, shall mean and refer to the record 
owner or owners of fee simple title in and to any Lot, and shall include the Declarant so long as it 
owns any Lot or any other portion of the Property, but shall not include any person or legal entity 
owning an interest merely as security for an obligation. 
 

ARTICLE II 
PROTECTIVE COVENANTS AND RESTRICTIONS.  

 
Each conveyance by Declarant, its successors and assigns, of any Lot, and all subsequent 

conveyances of any Lot, whether directly or by operation of law, shall be subject to the following: 
 

1. No Commercial Uses:  Subject to the rights of the Declarant to develop and sell the 
Lots and such other rights of the Declarant as are set forth in this Declaration, each Lot shall be 
used only for residences, and no commercial enterprise of any nature or description shall be 
conducted or maintained on any portion of the Property, except that Lots may be used for a home 
office for telecommuting purposes by the Owners of such Lots provided that no customer, client or 
employee visits are made to the Lots incident to such commercial use. 
 

2. Buildings and Lot Improvements:  One single family residential structure shall be 
constructed or kept on any Lot.  Each such Lot shall be improved subject to the following 
restrictions: 
 
(a) Not less than 1 ½ stories in height that meets or exceeds seventeen hundred (1700) square 

feet of usable living area excluding basements, garages, decks and patios, one (1) private 
garage attached to the single-family dwelling or detached from said dwelling, for not more 
than three (3) cars, in ground pool, pool house and outbuildings incidental and accessory to 
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the permitted use of the premises. All structures shall comply with all applicable state and 
municipal building codes. 
 

(b) No structure shall be constructed outside of the building envelope shown on the Plan, 
which building envelope is determined by the application of the Town of Cumberland set-
back requirements.  
 

(c) No wetland or vernal pool area on any Lot shall be disturbed, beyond the disturbance 
shown on the approved Subdivision Plan, without permits from the U.S. Army Corps. Of 
Engineers, and/or the Maine Department of Environmental Protection as applicable.   
 

(d) Any disturbance within the Critical Terrestrial Habitat boundary, shown on the approved 
Subdivision Plan, beyond 15,000 square feet per lot shall comply with applicable 
requirements of the Department of the Army General Permit for the State of Maine dated 
2015 or most recent revision. 
 

(e) All construction, including paved driveway, must be completed not more than twenty-four 
(24) months from the commencement date. Commencement of construction shall be 
defined as the date on which site work has begun on the subject property. 

 
(f) Any additions to a structure after initial construction that increase the footprint, that 

materially change the exterior appearance, or that require structural modification to the 
structure must be approved by the Declarant, or after the Declarant has conveyed the last 
Lot, by the Board of Directors of the Association, in writing prior to commencement of 
construction of such additions or modifications. 

 
(g) Declarant reserves to itself, its successors and assigns, the exclusive right to erect, place 

and maintain such facilities in or upon any portion of the Property as in its sole discretion 
may be necessary or convenient while selling the Lots or portions thereof, selling or 
constructing residences and other improvements upon the Property.  Such facilities shall 
include, but are not limited to, sales and construction offices, storage areas, model units, 
signs, and portable toilet facilities.   

 
3. Damage of Destruction:  Any Building on any Lot that is destroyed or damaged in 

whole or in part by fire, windstorm, or other casualty promptly must be rebuilt or all debris 
removed and the affected portion of the Lot restored to its natural condition without delay.  
 

4. Compliance with Governmental Regulations:  Owners shall occupy and maintain 
the Lots in accordance with the rules, regulations, ordinances, and statutes enacted by governmental 
entities having jurisdiction over the Property, including without limitation the terms and conditions 
imposed by the Town of Cumberland Planning Board in connection with the subdivision approval 
for the Property on xxx, and xxx (the “Town Approvals”), and as reflected on the Plan. 
 

5. Maintenance and Use of the Remaining Land and Easement Areas:  The 
Association shall bear all cost (subject to the right to assess lots as provided below) and 
responsibility of operation, upkeep, maintenance, repair and replacement of any Remaining Land 
and Easement Areas, including without limitation any necessary routine maintenance and repair of 
the roads, storm drainage and grassed underdrained soil filters, landscaping, curbing, utility wires 
and conduits, development signage or other common area improvements.  The Association shall 
also obtain and maintain adequate commercial general liability insurance on said Remaining Land 
and with respect to the Easement Areas, which insurance shall be obtained on an occurrence basis 
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in an amount not less than $5,000,000 combined single limit.  Until and only until conveyance of 
any portion of the Remaining Land to the Association, the Declarant shall undertake the 
maintenance responsibilities of the Association with respect to the Remaining Land and Easement 
Areas; provided, however, the Association shall be unconditionally obligated to accept conveyance 
of the Remaining Land and Easement Areas or any part thereof, and Declarant may record a deed 
or deeds to the Association for such areas without further action by the Association.  The 
Remaining Land shall be conveyed to the Association by Declarant at any time prior to or 
contemporaneously with Declarant conveying out the first Lot of the Property, with the timing of 
such conveyance to be in Declarant’s sole discretion.  Upon any such conveyance to the 
Association, the Declarant shall be relieved of all obligations under this paragraph with respect to 
the land conveyed.  
 
 The open space lot (1.69 acres) that directly abuts the lot N/F Christopher S. Neagle, Map 
R08 Lot 58 shall be subject to the same restrictions as the Buffer Area Restrictions described in 
Article IX.  
 

6. Animals:  No poultry, swine, livestock or other animals shall be kept on a Lot or 
otherwise on the Property, except household pets of the kind and number normally housed in a 
residence.  There shall be no exterior pet fencing, shelters, or caging.  No boarding of dogs, cats or 
other household pets shall be conducted on a Lot.   
 

7. Prohibited Vehicles:  Except in the development and sale of the Lots by the 
Declarant and construction of houses and other Buildings by Owners, no business or commercial 
vehicle or vehicle of similar nature shall be brought upon, or be maintained, or be permitted to 
remain on the Property except that a business or commercial vehicle regularly used by an Owner in 
his or her occupation may remain on a Lot.  No junk automobiles or other vehicles that do not 
display a current State of Maine motor vehicle inspection sticker may be kept or maintained on the 
Property unless parked in a garage or storage shed. 

 
              8.          Prohibited Activities:  No hunting or use of firearms, air guns, or bows shall be 
allowed anywhere on the Property.    No wetland or vernal pool area on any of the Remaining Land 
shall be disturbed, beyond the disturbance shown on the approved Subdivision Plan, without 
permits from the U.S. Army Corps. Of Engineers, and/or the Maine Department of Environmental 
Protection as applicable.   

 
9. Rubbish and Debris:  Except during the initial construction of a Building, rubbish 

and debris shall be stored between pickups in the garage in sanitary receptacles with sealing covers 
or as required by Town of Cumberland ordinances or regulations and shall be placed curbside for 
pickup in such receptacles with the covers placed tightly over the receptacles and promptly re-
stored in a garage after rubbish pickup. 

  
10.    Exterior Lighting:  Any exterior lighting shall be directed to illuminate only the 

ground or the Buildings on the Lot and shall be installed such that no light is directly visible from 
any other part of the Property.  

 
11.    Buffer Restrictions:  Restrictions on the “75’ Buffer” areas shown on the Plan are 

described in Article IX of this Declaration. 
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ARTICLE III 
DURATION. 

 
 The protective covenants, common easements and other provisions of this Declaration as 
set forth herein and as may be amended from time to time as provided below in Article X, shall run 
with the land and burden the Property and shall inure to the benefit of and be enforceable by the 
Declarant, the Association, and any other Owner of any portion of the Property, their respective 
legal representatives, heirs, successors or assigns, in perpetuity. 
 

ARTICLE IV 
DECLARANT’S RESERVED RIGHTS. 

 
 The conveyance of the Lots to Owners shall be subject to the following rights reserved by 
the Declarant until completion of the construction, marketing and sale of all Lots: 
 

1. To change the size, number, dimension, and location of Lots and other 
improvements owned by the Declarant, subject to the requirement that Declarant obtain necessary 
approval from the Town of Cumberland planning authority.  The foregoing change or changes shall 
be effective upon the recording by the Declarant of an amendment to this Declaration, no other 
signatures being necessary on such amendment, and/or the recording by the Declarant of an 
amended subdivision plan indicating the changes made; 
 

2. To locate on the Property, even though not depicted on the Plan, and grant and 
reserve easements and rights of way for the installation, maintenance, repair, replacement and 
inspection of utility lines, wires, pipes, conduits and facilities, including, but not limited to, water, 
electric, telephone, cable and sewer; 
 
 3. To connect with and make use of utility lines, wires, pipes and conduits located on 
the Property for construction and sales purposes, provided that the Declarant shall be responsible 
for the cost of services so used; 

 
 4. To use the roads shown on the Plan and access easements appurtenant to the 
Property for ingress and egress to the Property or any portion thereof for all purposes including, but 
not limited to development and construction of a residential subdivision and use the Property for the 
storage of materials used in the construction of the residences and improvements on the Lots and 
infrastructure on the Property and equipment used in the completion of the project; 
  

5. To install and maintain signs and lighting for marketing and sales purposes; and 
 

6. To do all things reasonably necessary to facilitate the development of the Property 
and the marketing and sale of the Lots. 

 
Declarant further reserves from the land described in Exhibit A attached hereto a perpetual 

easement in gross, assignable to any other party or parties in part or in whole, for vehicular and 
pedestrian access on and all utilities under, across or over the 50’ wide roadway right-of-way as 
shown on the Plan.  The foregoing reserved easement may benefit any additional land and any 
number of additional lots or dwellings without exceeding the scope of or overburdening the 
reserved easement rights.  The foregoing reserved easement is perpetual in nature and does not 
expire upon the sale of the Lots by Declarant.       
 

ARTICLE V 
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HOMEOWNERS ASSOCIATION. 
 

On or about the date of execution and recording of this Declaration, there will be formed 
Orchard Road Subdivision Homeowners Association, a non-profit, non-stock corporation organized 
under the laws of the State of Maine (the “Association”).  Each Owner or Owners of a Lot, 
including the Declarant prior to the conveyance of each Lot, shall automatically become and be a 
member of the Association as long as said Owner(s) continues as record owner of a Lot.  Upon 
termination of the interest of an Owner in a Lot, the Owner’s membership and any interest in the 
Association shall automatically terminate and transfer and inure to the next successive record owner 
of the Lot.  Each Owner shall be bound by the Bylaws of the Association, as the same may be 
amended from time to time, and each Owner shall comply strictly with such Bylaws.  No holder of 
a mortgage on a Lot shall be considered as an Owner until such holder shall have acquired title to 
such Lot by foreclosure or deed in lieu of foreclosure.  With respect to Association governance 
matters requiring a vote of the Owners, each Lot shall have One (1) vote.  
 

ARTICLE VI 
ASSESSMENTS FOR COMMON EXPENSES. 

 
 1. Upon ratification of the budget for Common Expenses (as defined herein), the 
Association shall cause to be sent to each Owner a statement showing such Owner’s share of the 
Common Expenses.  The Common Expenses shall include, without limitation, the costs necessary 
to own, operate, manage, maintain, repair and replace the Remaining Land and Easement Areas and 
to operate, maintain, repair and replace the roads, curbing, landscaping, signage, drainage swales, 
grassed underdrained soil filter, and all structures and equipment related or connected thereto.  
Assessments for Common Expenses shall be billed on or about the first day of each quarter.  All 
sums so assessed and billed shall become due no later than 30 days after the date of mailing or 
delivery of each bill.  The Members of the Association may from time to time at special meetings 
levy additional assessments, in accordance with the terms of the Bylaws. 
 

2. Assessments authorized and billed by the Association shall be a charge on the Lot 
and shall be a continuing lien upon the Lot upon which such assessment is made.  If the assessment 
to an Owner shall not be paid within Thirty (30) days after the date when due, then said assessment 
shall be delinquent and shall, together with interest at the rate of one percent (1%) per month or any 
portion thereof, costs of collection and attorneys’ fees, become a continuing lien on the Lot owned 
by the delinquent Owner, which lien shall bind the Lot with the Building and improvements 
thereon, as well as the delinquent Owner, his heirs, devisees, successors, personal representatives 
and assigns, without the necessity of filing any document of record.  Such lien may be enforced and 
foreclosed by the Association in the manner provided by applicable law for the foreclosure of real 
estate mortgages.  The lien for unpaid assessments established hereby shall be prior to all liens and 
encumbrances on the Lot other than (i) the first mortgage recorded prior to the date on which the 
assessment that is sought to be enforced becomes delinquent, (ii) any second mortgage in favor of 
Declarant, (iii) liens for real estate taxes and other governmental/municipal assessments or charges 
against the Lot, or (iv) any other lien that according to law takes priority over existing liens 
pursuant to any statute.  All such assessments, in addition to being a lien, shall also constitute the 
personal liability of the Owner of the Lot so assessed at the time of the assessment.  In the 
collection of any assessment, the defaulting Owner also shall pay all of the Association’s costs of 
collection, including attorneys’ fees. 
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ARTICLE VII 
EASEMENTS. 

 
The Lots and the Remaining Land are and shall be subject to all of the conditions, 

restrictions, easements and reservations set forth on the Plan, as it may be amended from time to 
time, and as more fully described below, and all Owners shall be bound by all of said conditions, 
restrictions, easements and reservations. 

 
1. “Common Open Space”:  An easement for maintenance and use of the land for 

passive recreational activities such as walking, running, snowshoeing, and Nordic skiing.   
 
2. “Roadway Access and Utility Easement”:  An easement for access by pedestrians 

and vehicles to and from the Lots and including the right to construct, maintain, repair and replace 
the roadway, including without limitation the gravel, pavement and curbing therefor.  Also an 
easement to construct, install, use, repair, maintain and replace above and/or below ground any and 
all utility lines, pipes, conduits, wires, poles, guys, transformer and juncture boxes including 
without limitation those necessary for the provision of sewer, water, electricity, telephone, cable 
television, data and other communication services, including the right to enter the easement area at 
any time and from time to time with workers and equipment to exercise the rights reserved pursuant 
to this easement, including without limitation the removal of stumps and roots, the construction 
decorative walls and columns, and the alteration of the grade of the earth, including the right to 
maintain and replace all of the foregoing, including the right to enter the easement area at any time 
and from time to time with pedestrians, motor vehicles and equipment to exercise the rights 
reserved pursuant to this easement.  Declarant reserves for itself and its successors and assigns the 
right to dedicate and convey the right-of-way to the Town of Cumberland for all public purposes.   

 
3.  “Drainage Swales”:  An easement for the installation, maintenance, repair, and 

replacement of level lip spreaders and drainage swales for the purpose of treating storm water 
runoff, which easement includes access thereto with workers and equipment for such purposes.  

 
4. “Winter Maintenance Easement”:  An easement across the roadway for the Town 

of Cumberland to use for all purposes in connection with the plowing and snow removal activities 
on the roadway right-of-way, in the event that the roadway is offered and accepted by the 
Town of Cumberland for winter maintenance purposes.     

 
ARTICLE VIII 

MAINTENANCE OF STORMWATER MANAGEMENT FACILITIES  
 
 

 The Association shall comply with the recommendations and requirements 
contained in the “Stormwater management report and Erosion and Sedimentation Control Report 
for Orchard Road Subdivision, Cumberland, Maine” prepared by Gorrill Palmer for Declarant and 
dated November, 2017, and October, 2017, as such maintenance plan has been approved by the 
Town of Cumberland Planning Board and the Maine Department of Environmental Protection. The 
Maintenance of Facilities section of the Erosion and Sedimentation Report presents the required 
maintenance for the Orchard Road Subdivision and is included as follows. 
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Maintenance of facilities 
 

The stormwater facilities will be maintained by the Applicant, TZ Properties, LLC or their 
assigned heirs. The contract documents will require the contractor to designate a person 
responsible for maintenance of the sedimentation control features during construction as 
required by the Erosion Control Report. Long-term operation/maintenance 
recommended for the stormwater facilities is presented below. 
 
The responsible party may contract with such professionals, as may be necessary in order 
to comply with this provision and may rely on the advice of such professionals in carrying 
out its duty hereunder, provided, that the following operation and maintenance 
procedures are hereby established as a minimum for compliance with this section. A 
maintenance log of the inspections shall be kept by the responsible party. 
 
Inspection and Maintenance Frequency and Corrective Measures:   
The following areas, facilities, and measures will be inspected and the identified 
deficiencies will be corrected. Clean-out must include the removal and legal disposal of 
any accumulated sediments and debris.   

 
Catch Basins:    
Inspect catch basins 2 times per year (preferably in Spring and Fall) to ensure that the 
catch basins are working in their intended fashion and that they are free of debris.  Clean 
structures when sediment depths reach 12” from invert of outlet.  If the basin outlet is 
designed with a hood to trap floatable materials (i.e. Snout), check to ensure watertight 
seal is working.  At a minimum, remove floating debris and hydrocarbons at the time of 
the inspection.  
 
Culverts: 
Inspect culverts 2 times per year (preferably in Spring and Fall) to ensure that the culverts 
are working in their intended fashion and that they are free of debris.  Remove any 
obstructions to flow; remove accumulated sediments and debris at the inlet, at the outlet, 
and within the conduit and repair any erosion damage at the culvert’s inlet and outlet. 
 
Inlet/Outlet Control Structures:  
Inspect structures and piping 2 times per year (preferably in Spring and Fall) to ensure that 
the structures are working in their intended fashion and that they are free of debris.  
Remove any obstructions to flow; remove accumulated sediments and debris within the 
structure. 

 
Stormdrain Outlets: 
Inspect outlets 2 times per year (preferably in Spring and Fall) to ensure that the outlets 
are working in their intended fashion and that they are free of debris.  Remove any 
obstructions to flow; remove accumulated sediments and debris at the outlet and within 
the conduit Repair any erosion damage at the stormdrain outlet. 
 
Soil Filter – Bio-Filtration:   
Inspect all upstream pre-treatment measures 2 times per year (preferably in Spring and 
Fall) for sediment and floatables accumulation.  Remove and dispose of any sediments or 
debris.  
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Surface (Underdrain Pond, Swale or Bio-Filter): 
The soil filter will be inspected within the first three months after construction; 
thereafter the filter will be inspected 2 times per year (preferably in Spring and 
Fall) to ensure that the filter is draining within 24 to 48 hours of a rain event 
equivalent to 1” or more. Adjustments will be made to the outlet valve to ensure 
that the grassed underdrained soil filter drains within 24 to 48 hours. Failure to 
drain in 72 hours will require part or all of the soil filter media to be removed and 
replaced with new material meeting the soil filter gradation.  The facilities will be 
inspected after major storms and any identified deficiencies will be corrected. 
Harvesting and weeding of excessive growth shall be performed as needed. 
Inspect for unwanted or invasive plants and remove as necessary.   

 
Vegetated Areas:  
Inspect slopes and embankments early in the growing season to identify active or potential 
erosion problems. Replant bare areas or areas with sparse growth. Where rill erosion is 
evident, armor the area with an appropriate lining or divert the erosive flows to on-site 
areas able to withstand the concentrated flows.  The facilities will be inspected after major 
storms and any identified deficiencies will be corrected.     
 
Ditches, Swales and other Open Stormwater Channels: 
Inspect 2 times per year (preferably in Spring and Fall) to ensure they are working in their 
intended fashion and that they are free of sediment and debris.  Remove any obstructions 
to flow, including accumulated sediments and debris and vegetated growth.  Repair any 
erosion of the ditch lining. Vegetated ditches will be mowed at least annually or otherwise 
maintained to control the growth of woody vegetation and maintain flow capacity. Any 
woody vegetation growing through riprap linings must also be removed. Repair any 
slumping side slopes as soon as practicable. If the ditch has a riprap lining, replace riprap 
on areas where any underlying filter fabric or underdrain gravel is showing through the 
stone or where stones have dislodged. Correct any erosion of the channel's bottom or 
sideslopes.  The facilities shall be inspected after major storms and any identified 
deficiencies shall be corrected.     
 
Roadways and Parking Surfaces:  Clear accumulations of winter sand in parking lots 
and along roadways at least once a year, preferably in the spring. Accumulations on 
pavement may be removed by pavement sweeping. Accumulations of sand along road 
shoulders may be removed by grading excess sand to the pavement edge and removing it 
manually or by a front-end loader. Repair potholes and other roadway obstructions and 
hazards. Plowing and sanding of paved areas shall be performed as necessary to maintain 
vehicular traffic safety. 
 
 

In the event that the Roadway is accepted by the Town of Cumberland, the maintenance 
requirements of all stormwater facilities within the right-of-way will become the responsibility of 
the Town of Cumberland. In the event that the Roadway is accepted by the Town of Cumberland, 
the Association shall be responsible for the maintenance of all stormwater facilities outside of the 
right-of-way, including but not limited to the grassed underdrained soil filters, inlet/outlet control 
structures, storm drain outlets, vegetated areas, and swales. 
 

ARTICLE IX 
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RESTRICTED BUFFER AREAS 
 
 To preserve the “75’ Buffer” areas shown on the Plan (hereinafter referred to as the “Buffer 
Areas”), the Buffer Areas shall be maintained as follows:  
 
 The Buffer Areas are and shall forever be held, transferred, sold, conveyed, occupied and 
maintained subject to the conditions and restrictions set forth in this Article IX of the Declaration 
(the “Restrictions”). The Restrictions shall run with the Buffer Areas and shall be binding on all 
parties having any right, title or interest in and to the Buffer Areas, or any portion thereof, and their 
heirs, personal representatives, successors, and assigns.  Any present or future owner or occupant of 
the Buffer Areas or any portion thereof, by the acceptance of a deed of conveyance of all or part of 
the Buffer Areas or an instrument conveying any interest therein, whether or not the deed or 
instrument shall so express, shall be deemed to have accepted the Buffer Areas subject to the 
Restrictions and shall agree to be bound by, to comply with and to be subject to each and every one 
of the Restrictions hereinafter set forth. 
 

1. Restrictions on Buffer Area. The Buffer Area must remain undeveloped in perpetuity. To 
maintain the ability of the Buffer Area to filter and absorb stormwater, the use of the Buffer 
Area is hereinafter limited as follows. 

 
a. No soil, loam, peat, sand, gravel, concrete, rock or other mineral substance, refuse, trash, 

vehicle bodies or parts, rubbish, debris, junk waste, pollutants or other fill material may be 
placed, stored or dumped on the Buffer Area, nor may the topography of the area be altered or 
manipulated in any way; 

 
b.  No vegetation may be cut or removed from the Buffer Area with the exception of dead, dying 

and dangerous trees.  
 

c. No building or other temporary or permanent structure may be constructed, placed or 
permitted to remain on the Buffer Area, except for a sign, utility pole or fence; 

 
d. No trucks, cars, dirt bikes, ATVs, bulldozers, backhoes, or other motorized vehicles or 

mechanical equipment may be permitted on the Buffer Area; 
 

Any activity on or use of the Buffer Area inconsistent with the purpose of these Restrictions is 
prohibited.  
 
2. Binding Effect.  If a Buffer Area is at any time owned by more than one owner, each owner 
shall be bound by the foregoing restrictions to the extent that any of the Buffer Area is included 
within such owner’s property. 
 

ARTICLE X 
AMENDMENTS. 

 
This declaration may be amended at any time and from time to time by written instrument 

duly executed by the Owners of record of six of the ten Lots; provided, however, that at any time 
during which the Declarant owns one or more Lots, no amendment shall be effective unless the 
written consent of the Declarant to such amendment is obtained and further provided that no 
provisions of this Declaration required as conditions of approval for the subdivision of the Property 
may be terminated or modified without the approval of the planning authority of the Town of 
Cumberland.  Any such amendment shall be recorded in the Cumberland County Registry of Deeds. 
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ARTICLE XI 

GENERAL PROVISIONS. 
 
  1. Enforcement.  By the acceptance of the deed to a Lot, each Owner covenants and 
agrees for himself, his heirs, devisees, successors, personal representatives and assigns, to comply 
with the covenants and restrictions set forth in this Declaration.  Any failure to so comply shall be 
grounds for an action against the Owner, his heirs, devisees, successors, personal representatives 
and assigns, to recover damages or for injunctive relief or both.  Such action may be maintained by 
the Association, the Declarant or by any aggrieved Owner.  Notwithstanding anything in this 
Declaration to the contrary, the Association shall enforce the provisions of this Declaration that 
satisfy the conditions of the Town Approvals.   In the event the Association, Declarant or an Owner 
shall substantially prevail in any such action, they shall be entitled to recover attorneys’ fees and 
related expenses incurred in enforcing the terms of this Declaration.  Nothing herein shall require 
the Declarant to enforce any of the covenants and restrictions in this Declaration. 
 

2. Waivers.  No delay or omission on part of the Declarant, the Association, or any 
Owner in enforcing the covenants set forth herein shall be construed as a waiver of any right to 
enforce or seek such remedy or acquiescence in such breach. 
 

3. Severability.  In the event any one or more of the provisions of this Declaration 
shall be found for any reason by a court of competent jurisdiction to be unenforceable or null and 
void, such judgment or decree shall not affect, modify, change, abrogate or nullify any other 
provision of this Declaration. 
 
 4. Pronouns.  Wherever used, the singular number shall include the plural, the plural 
the singular, and the use of any gender shall be applicable to all genders. 
  

IN WITNESS WHEREOF, TZ Properties, LLC, has caused this Declaration to be executed 
by Anthony J. Procida, its duly-authorized Manager, as of the day and year first above written. 
 
 
WITNESS:    TZ PROPERTIES, LLC 
      
 
 
                                               By:                                                           
       Anthony J. Procida, its Manager 
 
STATE OF MAINE 
COUNTY OF CUMBERLAND    ______________, 2018 
 
  Personally appeared before me the above-named Anthony J. Procida, Manager of TZ 
Properties, LLC, as aforesaid, and acknowledged the foregoing to be his free act and deed in said 
capacity and the free act and deed of said company. 
 
 
 
      ________________________ 
      Print name: 
      Notary Public/Attorney-at-Law 
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EXHIBIT A 
 
A certain lot or parcel of land located on the southwesterly side of Orchard Road in the Town of 
Cumberland, County of Cumberland, State of Maine, bounded and described as follows: 
 
Beginning at a capped iron rod (PLS #1175) located on the southwesterly side of Orchard Road at 
the northerly corner of land now or formerly of Philip J. Terison as described in a deed recorded in 
the Cumberland County Registry of Deeds in Book 8929, Page 237.  Thence: 
 

1) S 36°10’41” W by said land of Terison a distance of Two Hundred Nine and 91/100 
(209.91) feet to a capped iron rod (PLS #1175); 
 

2) S 53°49’19” E by said land of Terison a distance of One Hundred Seventy-Nine and 00/100 
(179.00) feet to a capped iron rod (PLS #1175) and land now or formerly of Thomas U. 
Gordon and Norma J. Gordon as described in a deed recorded in said Registry in Book 
14950, Page 310; 
 

3) S 47°27’35” W by said land of Gordon and following a stone wall a distance of Two 
Hundred Thirty-Four and 00/100 (234.00) feet to a capped iron rod (PLS #1328) and the 
northerly corner of land now or formerly of Amy Y. Parker as described in a deed recorded 
in said Registry in Book 28842, Page 59; 
 

4) S 47°42’21” W by said land of Parker and following a stone wall a distance of Three 
Hundred Ninety-Five and 88/100 (395.88) feet to a capped iron rod and the northerly 
corner of land now or formerly of Margaret E. Stone and Stephen S. Carey as described in a 
deed recorded in said Registry in Book 29787, Page 187; 
 

5) S 47°30’50” W by said land of Stone and Carey and following a stone wall a distance of 
Ninety-Nine and 90/100 (99.90) feet to a capped iron rod at the northerly corner of land 
now or formerly of Peter J. McCabe and Cinderella J. McCabe as described in a deed 
recorded in said Registry in Book 16335, Page 180; 
 

6) S 47°24’08” W by said land of McCabe and following a stone wall a distance of Three 
Hundred Ninety-Six and 73/100 (396.73) feet to a ½” rebar set in a stone wall and the 
easterly corner of land now or formerly of Suzanne L. McCormack, Trustee of the Suzanne 
L. McCormack Declaration of Trust dated February 18, 2004 as described in a deed 
recorded in said Registry in Book 34142, Page 44; 
 

7) N 53°46’20” W by said land of McCormack Trust a distance of One Thousand Thirty-Six 
and 60/100 (1036.60) feet to a capped iron rod (PLS #1175) and the southerly corner of 
land now or formerly of Carl Terison, Jr. as described in a deed recorded in said Registry in 
Book 3594, Page 252; 
 

8) N 34°05’55” E by said land of Terison a distance of Five Hundred Forty-Eight and 95/100 
(548.95) feet to a capped iron rod (PLS #1175) and the westerly corner of land now or 
formerly of Tyler Weidner as described in deeds recorded in said Registry in Book 33581, 
Page 141 and Book 34287, Page 98; 
 

9) S 51°24’24” E by said land of Weidner a distance of Three Hundred Fourteen and 44/100 
(314.44) feet to a capped iron rod (PLS #1175); 
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10) N 35°46’54” E by said land of Weidner a distance of Three Hundred Sixty-Eight and 
95/100 (368.95) feet to a point; 
 

11) S 54°13’06” E by said land of Weidner a distance of Twenty and 00/100 (20.00) feet to a 
point; 
 

12) N 63°35’28” E by said land of Weidner a distance of One Hundred Eleven and 58/100 
(111.58) feet to a capped iron rod (PLS #1175) at the westerly corner of land now or 
formerly of Christopher S. Neagle as described in a deed recorded in said Registry in Book 
25057, Page 46; 
 

13) S 53°49’19” E by said land of Neagle a distance of Two Hundred Twenty and 01/100 
(220.01) feet to a point at land now or formerly of Zachary O. Davis and Jenny J. Davis as 
described in a deeds recorded in said Registry in Book 33622, Page 303 and Book 34882, 
Page 209; 
 

14) S 38°03’32” W by said land of Davis a distance of Twenty-Seven and 61/100 (27.61) feet 
to a point; 
 

15) S 51°56’28” E by said land of Davis a distance of Two Hundred Thirty-Eight and 27/100 
(238.27) feet to a non-tangent curve; 
 

16) Northeasterly by said land of Davis following a curve to the left, having a radius of Two 
Hundred and 00/100 (200.00) feet, an arc distance of One Hundred Seven and 43/100 
(107.43) feet to a point, said point being located N 52°02’45 E a distance of One Hundred 
Six and 14/100 (106.14) feet from the last described point; 
 

17) N 36°39’29” E by said land of Davis a distance of Two Hundred Forty-Three and 33/100 
(243.33) feet to a point at the southwesterly side of said Orchard Road; 
 

18) S 53°49’19” E by said Orchard Road a distance of Two Hundred Twenty-Seven and 99/100 
(227.99) feet to the point of beginning. 

 
Bearings are referenced to Grid North of the Maine State Plane Coordinate System, West Zone, 
NAD83. 
 
The above described parcel contains 24.97 acres, more or less.  Meaning and intending to describe 
the same parcel of land as described in a deed to TZ Properties recorded in the Cumberland County 
Registry of Deeds in Book 34882, Page 207 and a portion of property as described in a deed to TZ 
Properties recorded in said Registry in Book 34200, Page 67. 
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STORMWATER ANALYSIS 
 
 
 

 

 

 

 

 

 

 

 

 

 

 



 
 

STORMWATER MANAGEMENT 
 

Job No. 3236.01  Section 12 Orchard Road Subdivision 
September 2018 Page 1 Cumberland, Maine 
TZ Properties, LLC  Amended Subdivision Application 

12.1 Overview 
 

The proposed 10 lot single family residential subdivision will create approximately 46,351 square feet of 
impervious area. Pursuant to the Cumberland Subdivision Ordinance 250-38, projects which create 
more than 10,000 square feet of impervious area shall submit a stormwater management plan. Section 
250-39 of the subdivision ordinance states that the peak discharge from the developed site shall not 
exceed the peak discharge for the undeveloped site for the two- and twenty five-year storms. 
 

12.2 Introduction 
 

Gorrill Palmer has been retained by TZ Properties, LLC to prepare a Stormwater Report for the 
proposed ten lot subdivision off Orchard Road in Cumberland, Maine. Figure 1 is a map showing the 
project location.  The project will also need a Stormwater Permit from the MDEP. This narrative 
contains the stormwater management report for the construction of the project. The plans prepared 
by Gorrill Palmer include the infrastructure necessary to serve the project.  
 

12.3 Development Description 
 

The development site comprises approximately 24.9 acres and is currently undeveloped. The Applicant 
proposes the construction of a dead end roadway approximately 1,500 feet in length, construction of 
related stormwater drainage conveyances, and construction of two proposed grassed underdrained soil 
filters. The lot development will be by the individual lot owners. 
 
  Abutting land uses include: 

 
 North – Residential 
 East – Residential 
 South – Residential/Undeveloped 
 West – Residential/Apple Orchard 

 
Runoff from the site is tributary to an unnamed stream which conveys the flow to the Piscataqua River. 
Neither the unnamed stream, nor the Piscataqua River are currently listed as “Urban Impaired 
Streams”, therefore, the development will not be required to meet the Chapter 500 Urban Impaired 
Stream Standard.  
 
The construction of the subdivision roadway will result in approximately 1.08 acres of new impervious 
area.  
 

12.4 Surface Water 
 
There are no lakes located on, adjacent to or downstream of the project site. 

 
12.5 General Topography 
 

Topography in the area of the proposed construction is moderately steep with slopes of approximately 
5% to 17%.   
 
  



U.S.G.S. Location Map
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Job No. 3236.01  Section 12 Orchard Road Subdivision 
September 2018 Page 2 Cumberland, Maine 
TZ Properties, LLC  Amended Subdivision Application 

12.6 Flooding 
 

Based upon the FEMA maps, no part of the site is located within a Zone A 100-year floodplain. 
 

12.7 Natural Drainage Ways 
 

The project will require a stream crossing and a wetland crossing which will be submitted to MDEP and 
the ACOE for permitting.   

 
12.8 Alterations to Land Cover 
 

Changes in land cover will include removal of wooded areas through portions of the project site and 
the addition of roof, paved surfaces and lawn areas.  
 

12.9 Stormwater Management Control 
 

This stormwater management report will address the Town of Cumberland peak flow requirements. 
Although the Applicant does not propose construction of the house lots, an allowance of 3,000 square 
feet of impervious area and 12,000 square feet of lawn was utilized in the post development condition 
for each lot to analyze the peak flow.  
 
12.9.1 Approach and Analysis for Quantity Control 
 

Since the proposed subdivision will require approval from the MDEP, grassed underdrained soil 
filters designed to conform with the MDEP BMP’s have been used to provide stormwater peak 
control. The water quality control provided by the grassed underdrained soil filters will be 
addressed in the MDEP Stormwater Law permit submission which will be copied to the Town 
upon submission. 
 

12.9.2 Water Quantity Sizing Requirements 
 

 The stormwater management study provides an analysis of predevelopment and post 
development stormwater runoff rates. 

 
The soil types are shown on the watershed maps included in Attachment A and were obtained 
from the NRCS Cumberland County Medium Intensity Soil Survey which follows this page.   
 
The SCS TR-20 methodology, using the HydroCad program, was employed by Gorrill Palmer 
to analyze predevelopment and post development conditions.  A 24-hour, SCS Type III storm 
distribution for the two, ten, and twenty-five year storm frequencies were used.  The 
corresponding rainfall amounts for these storms are 3.1”, 4.6”, and 5.8” respectively.  
 
Land use cover, delineations of watershed hydraulic flow paths, and hydraulic soils data were 
obtained using the following data: 

 
1. Cumberland Center 7.5 Minute Quadrangle Maps prepared by the U.S.G.S. 

2. On-site topographic survey with 1’ contour intervals from an existing conditions plan of 

the site. 
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Custom Soil Resource Report
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compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Custom Soil Resource Report
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Map Unit Legend

Cumberland County and Part of Oxford County, Maine (ME005)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

HrB Hollis fine sandy loam, 3 to 8
percent slopes

8.8 4.5%

HsE Hollis very rocky fine sandy
loam, 20 to 35 percent slopes

6.0 3.1%

PbB Paxton fine sandy loam, 3 to 8
percent slopes

76.5 39.3%

PfB Paxton very stony fine sandy
loam, 3 to 8 percent slopes

11.9 6.1%

PfC Paxton very stony fine sandy
loam, 8 to 15 percent slopes

9.5 4.9%

RbA Ridgebury fine sandy loam, 0 to
3 percent slopes

7.1 3.6%

RgA Ridgebury very stony fine sandy
loam, 0 to 3 percent slopes

3.9 2.0%

WrB Woodbridge fine sandy loam, 0
to 8 percent slopes

42.9 22.0%

WsB Woodbridge very stony fine
sandy loam, 0 to 8 percent
slopes

28.2 14.5%

Totals for Area of Interest 194.7 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different

Custom Soil Resource Report
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3. Aerial Photography of the project site and aerial contours, obtained from the Maine 

Office of GIS. 

4. Field Reconnaissance. 

Predevelopment Conditions 
 
The drainage study analyzes the watersheds in the predevelopment condition as depicted on 
the Predevelopment Watershed Map.  
 
The predevelopment condition was analyzed as seven subcatchments with seven points of 
interest (POI). The tributary areas to the POIs which are affected by the proposed 
redevelopment are analyzed for this stormwater report.   
 
Subcatchment 1 consists of wooded area and orchard tributary to POI 1. The orchard area was 
modelled as a meadow landcover. The subcatchment is the area that is tributary to an existing 
swale at the westerly corner of the property. 
  
Subcatchment 2 is a wooded area tributary to a swale that exits the southwesterly edge of the 
parcel which is designated as POI 2.  
 
Subcatchment 3 is a wooded area tributary to a swale that exits the southwesterly edge of the 
parcel which is designated as POI 3. 
 
Subcatchment 4 contains onsite and offsite area consisting of woodland, residential land, and 
orchard, which is tributary to a drainage swale that exits the southerly edge of the parcel. POI 
4 is located at the parcel property line. The existing drainage swale conveys runoff from an 
offsite farm pond across the subdivision parcel.  
 
Subcatchment 5 is a wooded area that conveys runoff across the southeasterly property line. 
POI 5 is located within a wetland area at the parcel boundary.   
 
Subcatchment 6 is a wooded area that also conveys runoff to the southeasterly property line 
with POI 6 located within a wetland area at the parcel boundary. 
 
Subcatchment 7 contains onsite and offsite area tributary to the unnamed stream which exits 
the parcel at the southeasterly property line. The subcatchment consists of woodland, roadway, 
residential land, and orchard. 
 
A watershed map for the predevelopment condition is attached to this section as drawing 
number W1 in Attachment A. Table 1 presents the peak flow rates at the POI for the design 
storms.  
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Table 1– Predevelopment Peak Flow Rates (cfs) 
  Peak Flow (cfs) 

Point of Interest 
2 Year 10 Year 25 Year 

POI #1 3.5 7.4 10.8 

POI # 2 0.7 1.7 2.6 

POI # 3 0.7 1.7 2.7 

POI # 4 6.2 13.8 20.5 

POI # 5 2.1 5.3 8.2 

POI # 6 2.1 5.0 7.7 

POI # 7 9.2 20.0 29.5 
 
Copies of the calculations for the predevelopment conditions are included in Attachment B.  
 
Post development Conditions 
 
Analysis for the post development condition consists of determining post development peak 
flows and limiting the post development flows to predevelopment levels. Detention will be 
provided within the grassed underdrained soil filters. 
 
The seven predevelopment subcatchments have been modified to reflect the proposed project, 
the post development condition contains nine subcatchments tributary to seven points of 
interest. The points of interest are the same as the predevelopment points of interest.  The 
overall watershed area remains the same as in the predevelopment condition.  
 
Subcatchment 1 is predevelopment subcatchment 1 reduced in size as a result of the proposed 
roadway construction. 
 
Subcatchment 2 is predevelopment subcatchment 1 reduced in size as a result of the proposed 
roadway construction. 
 
Subcatchment 3 is predevelopment subcatchment 1 reduced in size as a result of the proposed 
roadway construction. 
 
Subcatchment 4 is predevelopment subcatchment 4 which is not tributary to the proposed 
grassed underdrained soil filter. 
 
Subcatchment 4A is the area tributary to the grassed underdrained soil filter. The outflow of 
the grassed underdrained soil filter is tributary to POI 4. 
 
Subcatchment 5 is the southerly portion of predevelopment subcatchment 5 tributary to POI 5. 
 
Subcatchment 6 is the southerly portion of predevelopment subcatchment 6 tributary to POI 6. 
 
Subcatchment 6A is the northerly portion of predevelopment subcatchment 5 and 6 which is 
tributary to the grassed underdrained soil filter. The outflow of the grassed underdrained soil 
filter is tributary to POI 6. 
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Subcatchment 7 is the post development area tributary to the unnamed stream and is tributary 
to POI 7.  
 
A watershed map for the post development condition is attached as drawing number W2 in 
Attachment A. Attachment B contains the TR-20 calculations.  
 
A comparison of predevelopment and post development peak flow at the POI without 
detention is presented in the following table.  
 
 

Table 2 – Comparison of Peak flows 
without detention (cfs) 

  Peak Flow (cfs) 
Point of Interest 

2 Year 10 Year 25 Year 
  Pre Post Pre Post Pre Post 

POI #1 3.5 3.5 7.4 7.2 10.8 10.3 
POI #2 0.7 0.6 1.7 1.3 2.6 2.0 
POI #3 0.7 0.7 1.7 1.7 2.7 2.6 
POI #4 6.2 7.3 13.8 15.6 20.5 22.9 
POI #5 2.1 1.8 5.3 4.3 8.2 6.5 
POI #6 2.1 4.3 5.0 9.5 7.7 13.9 
POI #7 9.2 9.1 20.0 19.8 29.5 29.2 

 
As can be seen from Table 2, detention is required to reduce the peak flow at POI 4, and 6 to 
predevelopment levels. The remainder of subcatchments remain at or below predevelopment 
flows due to changes in subcatchment area. 
 
The grassed underdrained soil filters will provide detention of stormwater runoff for this 
project.  
 
Pond 1  
 
The grassed underdrained soil filter has been analyzed to determine its performance for the 2-, 
10-, and 25-year storms. The stormwater runoff from subcatchment 4A will enter the grassed 
underdrained soil filter through the inlet ditch. The smaller storms which generate runoff 
volume equal to or less than the channel protection volume will be conveyed through the soil 
filter and underdrain system. Larger storms will be conveyed through the soil filter underdrain 
and through the outlet control structure. The outlet control structure has an orifice with its 
invert set at the channel protection elevation, and a second orifice set at the 2-year stage. An 
emergency spillway is set at the 25-year storm stage and modelled as a broad crested weir. 
Flow over the weir during the 25 year storm, assuming the weir is the sole outlet, results in 1 
foot of freeboard to the top of the pond berm. The following table presents the pond 
performance. 
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Table 3– Pond 1 
 Storm Event 

2 Year 10 Year 25 Year 
Peak Inflow (cfs) 2.57 5.34 7.72 

Peak Outflow (cfs) 0.36 1.25 1.73 
Stage (Max. Elevation) 397.55 398.38 399.12 

Storage (cf) 5,233 9,512 14,105 
Depth above base (ft) 1.88 2.71 3.45 

 
 
Pond 2  
The grassed underdrained soil filter has been analyzed to determine its performance for the 2-, 
10-, and 25-year storms. The stormwater runoff from subcatchment 6A will enter the grassed 
underdrained soil filter through the stormdrain system. The smaller storms which generate 
runoff volume equal to or less than the channel protection volume will be conveyed through 
the soil filter and underdrain system. Larger storms will be conveyed through the soil filter 
underdrain and through the outlet control structure. The outlet control structure has a weir 
with its invert set above channel protection elevation. An emergency spillway is set at the 25-
year storm stage and modelled as a broad crested weir. Flow over the weir during the 25 year 
storm, assuming the weir is the sole outlet, results in 1 foot of freeboard to the top of the 
pond berm. The following table presents the pond performance. 
 
 

Table 4– Pond 2 
 Storm Event 

2 Year 10 Year 25 Year 
Peak Inflow (cfs) 3.11 6.59 9.63 

Peak Outflow (cfs) 0.45 2.14 4.04 
Stage (Max. Elevation) 406.34 407.10 407.70 

Storage (cf) 9,932 16,414 22,150 
Depth above base (ft) 2.17 2.93 3.53 

 
As presented in Table 2 previously, detention of tributary runoff to POI 4, and POI 6 is 
required. The following table presents a comparison of peak flow with detention at the two 
POIs. 
 

Table 5 – Comparison of Peak flows 
with detention (cfs) 

  Peak Flow (cfs) 
Point of 
Interest 2 Year 10 Year 25 Year 

  Pre Post Pre Post Pre Post 
POI #4 6.2 5.9 13.8 13.7 20.5 20.2 
POI #6 2.1 1.3 5.0 3.3 7.7 6.2 

 
As can be seen from Table 5 above, the peak post development flow is at or below 
predevelopment levels at POI 4, and POI 6.  
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12.9.3 Conclusion – Overall Water Quantity  
 

The peak flow at the Points of Interest have been reduced to be at or below predevelopment 
peak levels.   

 
12.10 Construction BMPs 

 
Additional water quality treatment will be provided during construction by best management practices 
(BMP). Standard BMPs to be employed include siltation fencing around the downslope construction 
perimeter, siltation fence around the vegetated underdrains, riprap, pipe, stabilized construction 
entrances, and erosion control fabrics applied to slopes prior to revegetation.   

  
12.11 Maintenance of Facilities 
 

  See the Erosion and Sedimentation Control report for this project.   
 
12.12 Conclusion 
 

Gorrill Palmer has been retained by TZ Properties, LLC to prepare plans and permit applications for 
the proposed ten lot subdivision off Orchard Road in Cumberland. Based upon the attached 
calculations, the proposed subdivision meets or exceeds the Cumberland stormwater management 
requirement through the use of detention within grassed underdrained soil filters.  
 

12.13 Attachments 
 
Attached to this section are the following items: 
 
Attachment A – Watershed Maps (Pre, Post,) 
Attachment B – TR-20 Calculations 
Attachment C – Ditch and Stormdrain Calculations 
 
 



 
 
 

ATTACHMENT A 
 

WATERSHED MAPS 
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STORMWATER QUALITY TREATMENT - REDEVELOPMENT
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ATTACHMENT B 
 

TR-20 CALCULATIONS 
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POST-DEVELOPMENT 
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STAGE/STORAGE TABLES 
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ATTACHMENT C 
 

TEST PIT LOGS 
 





















Pipe Manning's Entrance Exit/Bend Additional Initial Flap Lengthening Peak Time of Max Travel Design
Width Roughness Losses Losses Losses Flow Gate Factor Flow Peak Flow Time Flow

Flow Velocity Capacity
Occurrence

(inches) (cfs) (cfs) (days hh:mm) (ft/sec) (min) (cfs)
15.00 0.0150 0.5000 0.5000 0.0000 0.00 NO 1.00 2.77 0  00:30 5.85 0.22 8.61
15.00 0.0150 0.5000 0.5000 0.0000 0.00 NO 1.00 2.77 0  00:30 4.77 0.08 7.36
15.00 0.0150 0.5000 0.8000 0.0000 0.00 NO 1.00 2.77 0  00:30 5.51 0.15 13.28



Max Flow / Max Total Max Reported
Design Flow Flow Depth / Time Flow Condition

Ratio Total Depth Surcharged Depth
Ratio

(min) (ft)
0.32 0.41 0.00 0.51 Calculated
0.38 0.48 0.00 0.60 Calculated
0.21 0.43 0.00 0.54 Calculated



SN Element X Coordinate Y Coordinate Description Invert Boundary Flap Fixed Peak
ID Elevation Type Gate Water Inflow

Elevation

(ft) (ft) (cfs)
1 Out-01 2205.88 8431.37 405.00 NORMAL NO 2.77



Peak Maximum Maximum
Lateral HGL Depth HGL Elevation
Inflow Attained Attained

(cfs) (ft) (ft)
0.00 0.49 405.49



SN Element X Coordinate Y Coordinate Description Inlet Manufacturer
ID Manufacturer Part

Number

1 Inlet-01 2205.88 7647.06 FHWA HEC-22 GENERIC N/A
2 Inlet-02 2215.69 7088.24 FHWA HEC-22 GENERIC N/A



Inlet Number Catchbasin Max Max Initial Initial Ponded Grate Roadway
Location of Inlets Invert (Rim) (Rim) Water Water Area Clogging Longitudinal

Elevation Elevation Offset Elevation Depth Factor Slope

(ft) (ft) (ft) (ft) (ft) (ft²) (%) (ft/ft)
On Sag 1 406.82 412.51 5.69 0.00 0.00 10.00 0.00 N/A
On Sag 1 407.30 412.55 5.25 0.00 0.00 10.00 0.00 N/A



Roadway Roadway Gutter Gutter Gutter Median Median Median Median
Cross Manning's Cross Width Depression Ditch Ditch Ditch Ditch
Slope Roughness Slope Longitudinal Bottom Left Side Right Side

Slope Width Slope Slope
(ft/ft) (ft/ft) (ft) (inches) (ft/ft) (ft) (V:H) (V:H)

0.0200 0.0160 0.0620 2.00 2.0000 45.0000 45.0000 64 64
0.0200 0.0160 0.0620 2.00 2.0000 45.0000 45.0000 64 64



Median Peak Peak Peak Peak Inlet Allowable Max Gutter Max Gutter
Ditch Flow Lateral Flow Flow Efficiency Spread Spread Water Elev.

Manning's Inflow Intercepted Bypassing during during during
Roughness by Inlet Inlet Peak Flow Peak Flow Peak Flow

(cfs) (cfs) (cfs) (cfs) (%) (ft) (ft) (ft)
45.0000 0.33 0.33 N/A N/A N/A 7.00 0.43 412.60
45.0000 0.39 0.39 N/A N/A N/A 7.00 0.51 412.66



Max Gutter Time of Total Total
Water Depth Maximum Flooded Time

during Depth Volume Flooded
Peak Flow Occurrence

(ft) (days hh:mm) (ac-inches) (minutes)
0.09 0 00:30 0.00 0.00
0.11 0 00:30 0.00 0.00



SN Element X Coordinate Y Coordinate Description Invert Ground/Rim Ground/Rim Initial
ID Elevation (Max) (Max) Water

Elevation Offset Elevation

(ft) (ft) (ft) (ft)
1 64 3705.88 6843.14 410.00 413.00 3.00 0.00



Initial Surcharge Surcharge Ponded Minimum Peak Peak Maximum Maximum Maximum
Water Elevation Depth Area Pipe Cover Inflow Lateral HGL HGL Surcharge
Depth Inflow Elevation Depth Depth

Attained Attained Attained
(ft) (ft) (ft) (ft²) (inches) (cfs) (cfs) (ft) (ft) (ft)

-410.00 0.00 -413.00 0.00 21.00 2.78 2.78 410.41 0.41 0.00



Minimum Average Average Time of Time of Total Total
Freeboard HGL HGL Maximum Peak Flooded Time

Attained Elevation Depth HGL Flooding Volume Flooded
Attained Attained Occurrence Occurrence

(ft) (ft) (ft) (days hh:mm) (days hh:mm) (ac-inches) (minutes)
2.59 410.04 0.04 0  00:30 0  00:00 0.00 0.00



SN Element Description Area Drainage Weighted Accumulated Total Peak Rainfall
ID Node ID Runoff Precipitation Runoff Runoff Intensity

Coefficient

(acres) (inches) (inches) (cfs) (inches/hr)
1 Sub-01 3.92 64 0.2400 1.48 0.35 2.78 2.950
2 Sub-03 0.06 Inlet-01 0.9000 0.52 0.47 0.34 6.200
3 Sub-04 0.07 Inlet-02 0.9000 0.52 0.47 0.39 6.200



Time
of

Concentration

(days hh:mm:ss)
0  00:30:00
0  00:05:00
0  00:05:00





Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additional Initial Flap
Slope Shape Diameter Width Roughness Losses Losses Losses Flow Gate

or Height

(%) (inches) (inches) (cfs)
0.7300 CIRCULAR 15.000 15.00 0.0150 0.5000 0.5000 0.0000 0.00 NO
2.8300 CIRCULAR 12.000 12.00 0.0150 0.5000 0.5000 0.0000 0.00 NO

20.1800 CIRCULAR 12.000 12.00 0.0150 0.5000 0.8000 0.0000 0.00 NO
0.9500 CIRCULAR 12.000 12.00 0.0150 0.5000 0.8000 0.0000 0.00 NO
7.6600 CIRCULAR 12.000 12.00 0.0150 0.5000 0.8000 0.0000 0.00 NO



Lengthening Peak Time of Max Travel Design Max Flow / Max Total
Factor Flow Peak Flow Time Flow Design Flow Flow Depth / Time

Flow Velocity Capacity Ratio Total Depth Surcharged
Occurrence Ratio

(cfs) (days hh:mm) (ft/sec) (min) (cfs) (min)
1.00 2.98 0  00:06 3.72 0.25 4.77 0.62 0.62 0.00
1.00 2.98 0  00:06 4.84 0.08 5.19 0.57 0.73 0.00
1.00 0.99 0  00:05 6.24 0.03 13.87 0.07 0.51 0.00
1.00 2.98 0  00:06 4.28 0.99 3.01 0.99 0.85 0.00
1.00 2.60 0  00:05 6.60 0.07 8.54 0.30 0.62 0.00



Max Reported
Flow Condition

Depth

(ft)
0.78 Calculated
0.73 Calculated
0.51 Calculated
0.85 Calculated
0.62 Calculated



SN Element X Coordinate Y Coordinate Description Invert Boundary Flap Fixed Peak
ID Elevation Type Gate Water Inflow

Elevation

(ft) (ft) (cfs)
1 Out-01 1627.45 7509.80 407.00 NORMAL NO 2.98



Peak Maximum Maximum
Lateral HGL Depth HGL Elevation
Inflow Attained Attained

(cfs) (ft) (ft)
0.00 0.72 407.72



SN Element X Coordinate Y Coordinate Description Invert Ground/Rim Ground/Rim Initial
ID Elevation (Max) (Max) Water

Elevation Offset Elevation

(ft) (ft) (ft) (ft)
1 Inlet-01 3627.45 6568.63 413.00 416.00 3.00 0.00
2 64 1617.65 6735.29 DMH2 407.40 412.00 4.60 0.00
3 64 1616.81 6420.22 DMH3 408.15 418.00 9.85 0.00
4 64 3626.98 6312.68 DMH4 410.68 415.78 5.10 0.00
5 64 3631.12 6047.97 413.00 416.00 3.00 0.00



Initial Surcharge Surcharge Ponded Minimum Peak Peak Maximum Maximum Maximum
Water Elevation Depth Area Pipe Cover Inflow Lateral HGL HGL Surcharge
Depth Inflow Elevation Depth Depth

Attained Attained Attained
(ft) (ft) (ft) (ft²) (inches) (cfs) (cfs) (ft) (ft) (ft)

-413.00 0.00 -416.00 10.00 24.00 0.99 0.99 413.18 0.18 0.00
-407.40 0.00 -412.00 0.00 40.20 2.98 0.00 408.24 0.84 0.00
-408.15 0.00 -418.00 0.00 105.00 2.98 0.00 408.88 0.73 0.00
-410.68 0.00 -415.78 0.00 48.00 3.59 0.00 411.64 0.96 0.00
-413.00 0.00 -416.00 0.00 24.00 2.61 2.61 413.43 0.43 0.00



Minimum Average Average Time of Time of Total Total
Freeboard HGL HGL Maximum Peak Flooded Time

Attained Elevation Depth HGL Flooding Volume Flooded
Attained Attained Occurrence Occurrence

(ft) (ft) (ft) (days hh:mm) (days hh:mm) (ac-inches) (minutes)
2.82 413.01 0.01 0  00:05 0  00:00 0.00 0.00
3.76 407.42 0.02 0  00:06 0  00:00 0.00 0.00
9.12 408.17 0.02 0  00:06 0  00:00 0.00 0.00
4.14 410.71 0.03 0  00:06 0  00:00 0.00 0.00
2.57 413.01 0.01 0  00:05 0  00:00 0.00 0.00



SN Element Description Area Drainage Weighted Accumulated Total Peak Rainfall
ID Node ID Runoff Precipitation Runoff Runoff Intensity

Coefficient

(acres) (inches) (inches) (cfs) (inches/hr)
1 Sub-01 0.29 Inlet-01 0.5500 0.52 0.28 0.99 6.200
2 Sub-02 1.17 64 0.3600 0.52 0.19 2.61 6.200



Time
of

Concentration

(days hh:mm:ss)
0  00:05:00
0  00:05:00
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