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Denise Morgan, Megan Morgan and Nathan Pelsinski 

Response to Comments and Final Application Materials 

 

Dear Carla, 

We appreciated the opportunity to present Higbee Notch Apartments to the Planning 

Board on September 19, 2017.  We have prepared the enclosed updated materials in 

response to the feedback received during the recent Planning Board meeting, along 

with the comments contained in your review memo, as well as the peer review 

comments received to date regarding the proposed Higbee Notch Apartments.  

As discussed during their September 19, 2017 meeting, the Planning Board seemed 

comfortable with consideration of Preliminary and Final Approvals at the same 

meeting.  As such, we have assembled the enclosed materials in support of the 

Planning Board’s consideration of Preliminary and Final Approval for this project at 

their next meeting on October 17, 2017.  This package provides updates and 

additional supporting information regarding the Preliminary Submittal materials, as 

well as information in support of a Final Application. 
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Requested Waivers 

As you know, during the Planning Board meeting, there were a number of items for 

which the Applicants had requested waivers.  As part of the Planning Board’s 

deliberations and in response to comments received from you and the Town’s peer 

review engineer, we have provided additional information to address the waiver 

requests.   

The Applicants are requesting waivers of the following items: 

 Underdrains in the approximately 105’ long Higbee Lane - As discussed 

during the Planning Board meeting on September 19, 2017, the Applicants are  

requesting a waiver of to eliminate underdrains in the approximately 105’ long 

section of Higbee Lane. The typical roadway section noted in the Ordinance 

includes relatively shallow ditches (approximately 12” deep) and underdrains to 

drain the road section.   

In lieu of underdrains, our office has designed a deeper ditch section 

(approximately 30” deep along Higbee Lane) to allow the subgrade to drain to 

daylight (please note that the ditch depth has been increased to 30” in this area 

to accommodate the thicker municipal roadway section appropriate for a 

residential access road serving greater than 50 vehicle trips per day - as noted in 

Sevee & Maher Engineer’s (SME’s) peer review comments).    

Given the vertical relief of the site past the end of Higbee Lane, we are 

confident that this configuration will provide appropriate drainage without the 

need for installation of underdrains.  As such, the Applicants are respectfully 

requesting that deepened ditches be permitted in lieu of installation of 

underdrains along Higbee Lane.  Based on the feedback provided during the 

Planning Board meeting, it appeared that most Planning Board members felt 

generally comfortable with granting this waiver. 

Overhead Utilities – As discussed during the Planning Board meeting, the 

Applicants are proposing to provide overhead utilities from the overhead lines 

on Route 100 into the site.  As noted in SME’s peer review comments, this 

overhead line requires a waiver. Based on the comments made during the 

Planning Board meeting, it appeared that most Planning Board members felt 

generally comfortable with granting this waiver. 
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Since the Planning Board meeting, the Applicants have coordinated directly 

with Central Maine Power Company to discuss the power supply configuration 

for this site.  CMP has indicated that they will require a pole placed 

approximately 200’ to 220’ from Route 100, with a support pole approximately 

20’ from the new pole.   From this point the service would be underground to 

an approximately 4’ by 4’ pad mounted transformer, which will provide 

underground services to each apartment building.   

This updated service configuration is shown on the enclosed revised plans.  

This reduces the extent of overhead line length by approximately 80’ to 100’ 

from that which was shown on the prior plans.  Although the extent of 

overhead utility lines has been reduced, the Applicant must still seek a waiver 

on this item. 

 Nitrate Study – As we had noted in our prior application materials, the 

Applicants are seeking a waiver regarding preparation of a Nitrate Study for the 

site.  Based on the Maine Subsurface Wastewater Disposal Rules for 

Multifamily Dwelling units, the anticipated design capacity for each subsurface 

disposal system is 720 gpd, which is well below the 2,000 gpd threshold for 

which an engineered system design is required.  

 

Individual wells will be drilled for each building at the time of construction.  

Proposed well locations have been added to the enclosed Plans. These wells 

have been sited to comply with the setback criteria from subsurface disposal 

systems. Well exclusion zones have been shown 100’ outside of the proposed 

subsurface disposal areas.   

 

Given the centralized site layout and the setting, coupled with the relatively 

small system sizes in the context of the overall site size, the applicants are 

respectfully requesting a waiver on a Nitrate Study for the project.    

 

In response to general feedback gathered during the recent Planning Board 

meeting, the Applicants contacted Mark Cenci, a Certified Geologist to review 

their proposed project and site data.  Mr. Cenci is an experienced geologist, 

who is familiar with this region and who has previously prepared numerous 

Nitrate Impact Evaluations on other projects throughout the area. 
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Mr. Cenci has reviewed the site information and soils test pit data and has 

issued the enclosed letter in support of the Applicants’ waiver request.  As Mr. 

Cenci notes, the plan and site conditions are such that a waiver on a Nitrate 

Analysis is warranted.  His letter states that “these site features are exactly what works 

best in planning the development of on-site wastewater disposal and a waiver from further 

study is warranted.”   

 

We are respectfully requesting that the staff and Planning Board consider Mr. 

Cenci’s professional opinion letter when evaluating the Applicant’s waiver 

request on this item. 

 

 Landscape Plan - As discussed during the Planning Board meeting, the 

Applicants are proposing foundation plantings along the fronts of each 

building, similar to a typical residential building construction, but a formal 

Landscaping Plan prepared by a Landscape Architect is not proposed.  

Extensive areas of the site will be left in their natural state which will 

supplement the proposed plantings around the apartment buildings. 

These proposed plantings are shown on the enclosed Plans and include a mix 

of flowering shrubs, evergreens and hardy perennials.  Plants have been 

selected based on their local availability, and suitability for light and shade areas 

on the site.  The selected varieties have been chosen to provide seasonal color 

variation, to offer visual interest with varying forms and texture, as well as ease 

of maintenance.  Plantings include Rhododendrons, Euonymus, Astilbe, as well 

as Daylilies, and Hostas. 

The applicant is hereby respectfully requesting that the enclosed planting plan 

be considered in lieu of submittal of a formal Landscape Design Plan. 

 Lighting/Photometric Plan – As we discussed during the prior Planning 

Board meetings, the two proposed new buildings will include building mounted 

residential scale lighting fixtures at doorway entrances, similar to any residential 

home.  No pole mounted lights are proposed.  The fixtures will be shielded to 

direct the light downward to reduce potential sky glow.   

The Applicants have provided the enclosed catalog cut sheets for the proposed 

building mounted fixtures to demonstrate that the fixtures will be shielded to 

only direct light downward to the intended area to be illuminated.   
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As the enclosed cut sheets show, there are two types of building mounted 

fixtures proposed.  The NDR Electric Ultra-Thin LED Razor series light 

fixture is a recessed light fixture which will be installed in the roof overhangs of 

the entrance doors at the front of each apartment unit.  

The Progress Lighting wall mounted cylinder light will be installed at each of 

the rear doors to the apartments.  As the manufacturer’s product data indicates, 

this fixture also provides LED lighting for energy efficiency. As the enclosed 

information shows, these lights include a cutoff to prevent skyglow. 

Given the limited nature of the site lighting program, the applicant is 

respectfully requesting a waiver of the requirement for a formal Site Lighting 

and Photometric Plan and that the manufacturer’s fixture information provided 

be sufficient to address lighting for this site. 

 Stormwater Management – The Applicants had previously requested a 

waiver of the requirement to conduct a Stormwater Management Evaluation.  

As discussed during the Planning Board meeting this waiver request was not 

supported by the Town’s peer reviewer.   

As we had previously discussed, the site discharges directly to the Piscataqua 

River and is not located in an urban impaired watershed.  In addition, the site is 

not within the identified urban area of Cumberland and does not discharge into 

the municipal separate storm sewer system (MS4).   

At the State level, the project is required by the MDEP to meet only the Basic 

Standards (i.e. provisions for General Housekeeping and Erosion and Sediment 

Control Measures).  The project is not required to address the General 

Standards (i.e. Water Quality Treatment) or Flooding Standards (i.e. Pre- and 

Post-Development Stormwater Modeling) under MDEP’s Chapter 500 

Stormwater Standards.  Given the project size, the project qualifies under the 

MDEP Chapter 500 standards for a Stormwater Permit by Rule. 

As noted during the Planning Board meeting, it was agreed that a pre- and 

post-development watershed analysis would be conducted for the site.  Our 

office has prepared the enclosed Stormwater Management Evaluation, which 

includes HydroCAD modeling of the pre- and post-development conditions 

within the watersheds on or adjacent to the project site.  
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As the Stormwater Management Evaluation demonstrates, three Study Points 

were considered as part of the HydroCAD modeling analysis. Study Point 1 is 

located along the southerly property limit and considers the point at which 

runoff from the site enters onto the abutting property prior to reaching the 

Piscataqua River.  Study Points 2 and 3 are both located within the project site 

and consider the points at which runoff from the site enters directly into the 

Piscataqua River.   

The following table is included in the Stormwater Management Report and 

summarizes the pre-and post-development stormwater modeling results: 

Stormwater Modeling Results 

Storm Event Pre Post Net Change % Change 

Study Point 1     

2-Yr 2.50 cfs 2.28 cfs -0.22 cfs -8.8% 

25-Yr 6.54 cfs 5.98 cfs -0.56 cfs -8.6% 

Study Point 2     

2-Yr 1.39 cfs 1.42 cfs 0.03 cfs 2.2% 

25-Yr 3.85 cfs 3.94 cfs 0.09 cfs 2.3% 

Study Point 3     

2-Yr 2.2 cfs 3.07 cfs 0.87 cfs 39.6% 

25-Yr 6.22 cfs 8.46 cfs 2.24 cfs 36.0% 
 

In order to further evaluate the predicted increases in peak discharge at Study 

Points 2 and 3 in the context of the receiving water body (i.e. the Piscataqua 

River), our office used the USGS StreamStats online model to identify the 

Piscataqua River’s upstream watershed area that is tributary to this location, as 

well as the peak flow statistics for the river, during varying storm events.  

 

Based on the StreamStats data, the Piscataqua River receives runoff from an 

approximately 5.5 square mile (3,520 acres) upstream watershed area prior to 

reaching the project site.   

Based on the StreamStats data for this area, the flow in the Piscataqua River is 

expected to be approximately 164 cfs in the 2 year event and approximately 423 

cfs in the 25 year storm event. These rates are considerably higher than the 

predicted flows from the project site. 
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As noted above, based on our modeling data for the 2 year storm event, the net 

change in predicted post-development peak discharge from the site is expected 

to be a decrease of 0.22 cfs at Study Point 1, and an increase of 0.03 cfs at 

Study Point 2 and 0.87 cfs at Study Point 3.  Combined, these predicted 

changes in peak flows represent a net increase in peak discharge in this area of 

approximately 0.68 cfs. In comparison to the 164 cfs flows in the river during 

the 2 year storm, this predicted increase is very small and equates to an 

approximately 0.41% change in predicted flows in the river. 

Based on the StreamStats data for the 25 year flood event, the flow in the 

Piscataqua River at this location is expected to be approximately 423 cfs.  The 

modeling data for the 25 year storm event predicts the following changes in 

post-development peak discharge from the site: a decrease of 0.56 cfs at Study 

Point 1, an increase of 0.09 cfs at Study Point 2 and an increase of 2.24 cfs at 

Study Point 3.  Combined, these predicted changes in peak flows represent a 

net increase in peak discharge in this area of approximately 1.77 cfs. In 

comparison to the 423 cfs flows in the river during the 25 year storm, this 

equates to an approximately 0.42% change in predicted flows in the river. 

As the discussion above demonstrates, although the modeling data does show a 

predicted overall increase in post-development peak discharge rates entering 

the river, these predicted changes represent less than a half of a percent of the 

overall flow rates in the Piscataqua River at this location during each of the 

storm events studied.   

In addition, the predicted increases only occur at the Study Points within the 

site that directly abut the river (i.e. Study Points 2 and 3). As the modeling data 

demonstrates, the post-development peak discharge rates at Study Point 1 

(where runoff leaves the site and flows onto an abutting property) are actually 

slightly lower than the peak discharge rates calculated in the pre-development 

model. 

Given these conditions, the Applicants are respectfully requesting a waiver to 

allow the predicted increases in Post-development peak discharge rates at Study 

Points 2 and 3, to occur without the need for on-site detention storage, given 

the fact that the increased site runoff directly enters the river (without crossing 

any abutting properties) and represents collectively less than half a percent 

change in the river’s flow in this area.   
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The alternative to this waiver request would necessitate the construction of on-

site detention areas in Subcatchments 2 and 3 to provide attenuation of the 

peak flows from the site. This involves additional clearing and land disturbance 

in the overall project area and will potentially generate an increase in thermal 

impacts to the flows from the site.   

In consideration of the reduction in land disturbance associated with this 

waiver request and the fact that the receiving water body has the capacity to 

carry flows from such an extensive upstream watershed area, the Applicants are 

respectfully requesting that a waiver be granted to allow the predicted increases 

in peak discharge from the site at Study Points 2 and 3. 

 Separate Erosion Control Plan Narrative – As noted during the Planning 

Board meeting, the Erosion and Sediment Control Information included in the 

Plan set has been deemed sufficient by the Town’s peer review engineer such 

that a waiver of this item is no longer necessary.  This waiver request has been 

respectfully withdrawn. 

Response to Comments 

We have prepared the enclosed revised plans in response to your September 15, 2017 

e-mail comments issued on the application materials filed (on August 22, 2017) in 

support of Denise Morgan, Megan Morgan & Nathan Pelsinski’s proposed Higbee 

Notch Apartments.  In addition, the enclosed plans reflect Sevee & Maher Engineers’ 

(SME’s) peer review comments dated September 14, 2017. 

For ease of review, we have listed the review comments contained in your September 

15, 2017 email in italics below. Our responses follow each comment. 

Town Planner’s Review: 

 

1. Fire Chief’s review required. 

 

On September 20, 2017 the Applicants and our office met with the Cumberland Fire 

Chief informally to discuss the proposed site plan in the context of fire protection.  At 

this initial meeting, the Chief indicated that a Knox Box is recommended but not 

required for the buildings on the site.  In addition, a monitored alarm system was 

recommended but not required.   
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As previously noted, the terminus of Higbee Lane is within 1000’ of the nearest public 

hydrant.  In reviewing the Fire Protection Ordinance, a fire suppression system is not 

required for the buildings.   

 

Based on information provided to the Applicants by the Town’s Code Enforcement 

Officer, Bill Longley, the local Building Code requirements require measures to 

address fire protection.  In accordance with recommendations provided by the 

Applicants’ architect, the Applicants are proposing the construction of a 2 hour fire-

rated wall between each pair of units in each building. This fire-rated wall will divide 

the building into two two-unit sections to address the Building Code requirements 

regarding fire protection. This fire rated wall will extend from the basement slab to 

the roof sheathing. 

 

2. Trash to be stored outside, but no dumpster is proposed. Explain. 

 

As noted during the Planning Board presentation on September 19, 2017, in Phase 1, 

the residents’ trash and recyclables will be placed off the southeast corner of the turn-

around at Higbee Lane on the designated weekly pick-up day. This location is 

approximately 100’ off Route 100.  In Phase 1 there will be only four apartments on 

the site, one of which will be the Applicants’.   

An easement will be offered to the municipality to allow the waste hauler to use 

Higbee Lane for weekly collection.  This will allow the waste hauler to enter Higbee 

Lane, collect the residents’ waste from the designated spot, and turn around using the 

hammerhead in Higbee Lane in order to exit back onto Route 100 and continue their 

normal collection route.   

As discussed during the Planning Board presentation, at the time of construction of 

the building in Phase 2 (when there will be a total of 8 apartments on the site), this 

area will be formalized with the construction of a concrete pad and enclosure, as 

shown on the enclosed plans.   

3. MDOT Entrance Permit required. 

 

William Bray of Traffic Solutions has filed the request for an MDOT Entrance Permit 

for this site.  Application materials are under review by MDOT and the new Entrance 

Permit is expected to be received before the upcoming Planning Board presentation 
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on October 17, 2017.  As discussed during the Planning Board meeting, the MDOT 

previously issued an entrance permit for this site to the prior landowner.  It is our 

understanding that this entrance permit was previously obtained to allow trucks 

hauling fill into the site to access Route 100.  

 

4. Why are there two concrete walls proposed on each building? 

 

As the enclosed plans demonstrate, the grading along the edge of each building has 

been revised slightly to reduce the extent of the proposed block retaining walls.  

These walls are provided to accommodate changes in grade along the rear of the 

building (to provide for daylight basements) and to aid in diversion of the ditches to 

the rear of the sites, away from the buildings.  The proposed wall heights typically 

have a maximum of 2’ reveal and are stepped to conform with the site contours. 

 

It is envisioned that these walls will be constructed using Recycled Concrete Blocks 

with a Decorative Stone Face, as manufactured locally by Auburn Concrete, or an 

approved equal, such as a modular block available at most suppliers of hardscape 

materials.   

 

The recycled concrete blocks are made from excess concrete returning from jobsites 

which Auburn Concrete recycles to form these inter-locking blocks. The exterior face 

of the block has a pattern that mimics smaller cut stones. Each block’s nominal 

dimensions are 2’ by 2’ by 6’, and are solid concrete. Smaller blocks are available to 

allow the wall to be constructed to meet dimensional requirements of a particular site. 

There is a finished concrete capstone that is placed at the top of the wall. The 

capstone has a slight crown to deflect runoff and has an approximately 1” overhang 

over the edge of the stone as a decorative finish. 

 

5. Show potential well locations that meet the 100’ septic separation requirement. 

 

The two proposed well locations (one on each lot) are shown on the enclosed plans.  

The suggested well locations are based on maintaining a minimum 100’ separation 

distance from the proposed subsurface disposal systems on each lot, and a 10’ 

minimum separation from any property line. 
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In addition, on September 20, 2017 the Applicants contacted a local well driller, 

Stanley E. Hillock Well Drilling in Gorham, to discuss anticipated well depths and 

potential yields based on their well-drilling experience in the area.  The well driller 

indicated that drilled well depths can range from 130’ deep to 480’ feet deep, with a 

typical average drilled depth of around 300’.  Anticipated well yields can range from 5 

to 20 gpm, with a typical average flow rate of around 9 gpm. 

 

In addition, our office has approximated the locations of the wells for the nearby 

residences to the south of the site along Route 100. These wells are located between 

the existing residences and Route 100, and are shown on the enclosed plans.  Our 

office was not able to identify the specific location of the well for the residence to the 

north of the site entrance (at Route 100) however there is a planter area at the front of 

the abutting lot which may contain the well.  A visual review of the rear yard did not 

reveal any apparent wells behind the home.  In addition, the well for the recently 

constructed residence at the end of Neba Way was not readily visible, but a possible 

location appears to be to the northeast of the new home, and appears to be well in 

excess of 100’ from the site limits. 

 

6. Financial capacity letter is only for the first four unit building. 

 

As discussed during the September 19, 2017 Planning Board meeting, the Applicants 

have provided a letter regarding the financial capacity associated with the construction 

of Phase 1 of the project.  

 

The Applicants are respectfully requesting that the project approvals include a 

condition that prior to commencement of the construction of Phase 2, an updated 

Financial Capacity Letter be provided to address the Phase 2 improvements.    

 

Based on the discussions during the Planning Board meeting, it appeared that 

Planning Board members were receptive to this approach, and that this had been a 

similar condition on other projects in the community in the past. 

 

Town Engineer’s Review: Jeff Read, P.E. 9-15-17 (Sevee & Maher Engineers) 

 

Chapter 250: Subdivision of Land 
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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 250-27 – Utilities 

1. Utilities shall be installed underground except as otherwise approved by the Board.  

Plans include approximately 300 lf of overhead electric and telephone service into the 

property.  SME recommends the Board review the proposed installation prior to 

approval.   

 

Please see the discussion above regarding the requested waiver to allow installation of 

overhead utilities and the Applicants’ follow-up with Central Maine Power Company. 

Section 250-27 – Utilities 

2. SME recommends that proposed well locations and/or well exclusion zones be shown 

on the project plans.  

 

This information has been shown on the enclosed plans.  Please see the discussion 

above regarding proposed wells and anticipated depths and yields.  As noted, to the 

extent that the neighboring wells are visible, the approximate locations of abutting 

wells have been shown on the plans as well. 

 

Section 250-32 through 250-34 – Street Design and Construction standards  

3. Private streets are permitted only when the average daily traffic is less than 50.  The 

anticipated daily traffic is 8 trips per dwelling unit (64 trips total) by the Town 

standard and 53 daily trips as calculated by the Applicant’s traffic consultant.  This 

would require a reclassification of Higbee Lane to a “Residential Access Road.”  

SME recommends the Applicant confirm that Higbee Lane will remain a Private 

Way and/or meet the required Geometric Standards for this level of service.  

 

As was discussed at the Planning Board meeting, Higbee Lane is intended to be 

constructed as a Residential Access Road, conforming to the municipal standards 

cited in the Ordinance.   
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The design of the approximately 105’ long Higbee Lane has updated to reflect the 

Ordinance’s geometric standards for a residential access road serving in excess of 50 

vehicle trips per day (our prior design had been based on the standards for a 

residential access road serving less than 50 vehicle trips per day).  This includes an 

approximately 25” thick road section (pavement, base and subbase gravels). The detail 

for the cross-section of Higbee Lane has been updated to reflect these dimensions.   

 

In addition, the ditchline grading along Higbee Lane has been increased to 

approximately 30” deep to accommodate the requested waiver for installation of 

underdrains.  Spot grades have been added to the grading plan as well to clarify the 

requisite ditch depths along Higbee Lane.   

 

The proposed pavement width of Higbee Lane is 22’ wide with 2’ gravel shoulders on 

each side. The road crown has been designed at 2%, and the shoulder crown is noted 

at 4%.  No curbs or sidewalks exist in the area along Route 100 and these features are 

not proposed along Higbee Lane. 

 

4. SME recommends the road construction details be updated to require an 18-inch 

gravel base (MaineDOT Type D) and 3-inch crushed gravel surface (MaineDOT 

Type A) per Town requirements.   

 

These details have been updated accordingly, for the shared gravel access drive. 

 

5. Sight distance looking left from the proposed entrance intersection does not meet 

minimum town requirements.  SME recommends sight distances be added to the 

project plan set. 

 

As was discussed during the Planning Board meeting, Mr. Bray has measured the sight 

distance looking in each direction along Route 100 (Gray Road). As recommended, 

this information has been shown on the enclosed updated plans. 

 

As noted during the discussions with the Planning Board, Mr. Bray’s report notes the 

fact that the available sight distance looking northerly (towards Gray) is well in excess 

of MDOT requirements, the available sight distance looing southerly (towards 

Falmouth) does not meet the MDOT’s standards for a mobility highway, but does 

meet the MDOT standards for a non-mobility highway.  In the prior MDOT entrance 
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permit issued for this property, a waiver was granted on this item. Mr. Bray is seeking 

a similar waiver with the Entrance Permit application currently under review by the 

MDOT. 

 

Section 250-40 – Storm Drainage Design Standard 

6. Applications for projects which will expose more than 60,000 square feet of soil or 

which will produce more than 10,000 square feet of additional impervious surface 

must include a stormwater management plan submitted to the Planning Board for its 

review and approval.  SME recommends the Applicant provide a Stormwater 

Management Plan and pre- and post- development stormwater calculations for this 

project to ensure the project meets Town Stormwater Design Standards. 

 

In accordance with this recommendation, the enclosed Stormwater Management 

Evaluation has been prepared and a pre- and post-development HydroCAD 

stormwater model has been created to consider the peak discharge rates leaving the 

site. 

7. Survey data near the intersection of Higbee Land and Gray Road is minimal.  No 

cross culverts are shown on the plan.  Please confirm a culvert is not required at the 

intersection of Higbee Land and Gray Road. 

 

There is no existing ditch along Route 100 (Gray Road) in this area.  A culvert is not 

necessary at the site entrance. Ditches along either side of Higbee Lane will convey 

runoff from the entrance along the new roadway to the site’s outlets toward the river. 

 

8. Please confirm level spreaders or other energy dissipation devices are not required at the 

downstream limits of proposed drainage systems to minimize channelization of 

stormwater runoff and prevent eroded soil from entering water bodies and freshwater 

wetlands.   

 

As previously discussed, permanent stone check dams are proposed within the ditch 

lines along each side of the proposed shared gravel access drive where the ditch slopes 

are approximately 7%. These stone check dams aid in reducing flow velocities and 

trapping sediments within the ditch line along the shared gravel access drive.   
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The MDEP Erosion and Sediment Control Manual’s design specifications for 

vegetated waterways indicates that in a 10 year storm event, the maximum permissible 

velocity in a vegetated waterway cannot exceed the values cited in Appendix B of the 

manual for vegetated soils.  Appendix B indicates that the maximum permissible 

velocity for Hollis Soils is approximately 3.5 fps. 

 

Based on the data within the HydroCAD model, during the 10 year storm event, the 

velocities at the downstream ends of the ditches are expected to be approximately 

2.04 fps in the ditchline behind Building 1 and 3.16 fps at the outlet for the ditch 

behind Building 2.  

 

Since the flow velocities at the ditch outlets are below the maximum permissible 

velocities for a grassed waterway, and the runoff passes over an extensive section of 

grassed area at the rear of each building before reaching the wooded areas adjacent to 

the river, no additional dispersion or energy dissipation devices are proposed. 

 

Section 250-44 – Fire Protection 

9. Please provide information on fire protection for the proposed apartments. 

 

As discussed in an earlier section of this letter, an initial meeting was conducted with 

the Cumberland Fire Chief to discuss the proposed site plan in the context of fire 

protection.  In addition, the Bill Longley, the Town’s Code Enforcement Officer 

provided information to the Applicant regarding the building code requirements for a 

multi-unit apartment building.   

 

During our meeting with the Fire Chief, a Knox Box and monitored alarm system was 

recommended but is not required for the buildings on the site.  Based on the local 

Fire Protection Ordinance, a fire suppression system is not required.  

 

Based on information provided by the Applicants’ architect, in order to address the 

local Building Code requirements, the Applicants are proposing the construction of a 

2 hour fire-rated wall between each pair of units in each building. This fire rated wall 

will extend from the basement slab to the roof sheathing.   

 

Section 250-49 – Waivers and modifications. 
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10. Underdrains in Higbee Lane – SME recommends the Applicant specify a minimum 

depth-of-ditch dimension to ensure proper subgrade drainage prior to the Board 

considering this waiver.   

 

Spot grades and detailed ditch grading have been added to the plans to provide a 

minimum depth of ditch dimension of 30” in the section of Higbee Lane, and 24” 

minimum ditch depth along the shared gravel access drive.  Based on the cross 

sectional information for Higbee Lane, the 30” minimum ditch depth will allow the 

road subgrade beneath the 25” road section to drain to daylight.  Likewise, the 24” 

deep ditch section along the shared gravel access drive will allow the subgrade beneath 

the 21” gravel road section to drain to daylight as well. Please see the discussion 

regarding the waivers of underdrains in Higbee Lane presented earlier in this letter. 

 

11. Nitrate Study – SME recommends the Applicant provide proposed well locations 

and locations for wells on abutting properties prior to the Board considering this 

waiver.   

 

The two proposed wells have been located on the enclosed updated plans. These 

wells have been sited based on a minimum 100’ separation distance from the 

proposed subsurface disposal locations and 10’ from any property lines.  In addition, 

to the extent practicable, the abutting well locations have been approximated on the 

enclosed plans.  

 

For more information, please see the discussion regarding the proposed wells and the 

existing wells identified on the abutting properties as discussed earlier in this letter (i.e. 

Planning staff comment #5).   

 

Please also see the discussion regarding the requested waiver on the requirement for a 

Nitrate Study and the enclosed correspondence from Mark Cenci, Certified Geologist 

regarding his review of the site and support for the waiver request. 

 

12. Landscape Plan – SME recommends the Applicant provide additional information 

regarding existing vegetation on site and to ensure buffer requirements are met for 

adjacent properties prior to the Board considering this waiver.   
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The proposed planting plan is included in the drawing set. The existing and proposed 

tree lines are shown on the enclosed plans based on the proposed grading limits.  The 

abutting residences are also shown on the enclosed plans for general context of 

separation distances from the proposed site improvements.   

 

In addition, during the September 19, 2017 Planning Board presentation an aerial 

photo was shown which identified the locations of the abutting residences in the 

context of the proposed site improvements. This aerial also showed the extent of 

vegetation on the abutting parcels.  As the site grading plan demonstrates, there is an 

approximately 12’ change in elevation between the location of the nearby homes on 

Route 100 and the proposed finish floor elevation of both buildings.   

 

13. Lighting/Photometric Plan – The Applicant should provide manufacturer cut sheets 

for proposed light fixtures to verify fixture shielding meets the requirements of the 

Ordinance prior to the Board considering this waiver. 

 

As discussed above, the Applicants have obtained the enclosed Catalog cut for the 

proposed building mounted fixture to demonstrate proper shielding to prevent sky 

glow and light trespass.  

 

14. Stormwater Management – SME does not recommend granting of this waiver and 

requests the Applicant provide additional information as described in Comments #6 

through #8. 

 

As discussed, our office has prepared the enclosed Stormwater Management 

Evaluation including HydroCAD calculations to evaluate the pre- and post-

development runoff conditions in the project area.  Please see our responses to 

Comments #6 through #8 above.  

 

15. Erosion Control Plan Narrative – The Applicant has provided Erosion Control 

Notes and Details in the plan set to meet the requirements of the Ordinance.  A 

waiver is not required. 

 

We appreciate your review of these materials. 
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General Comments 

16. Mark Hampton’s name is misspelled on the cover sheet for the project plan set and 

should be corrected   

 

This has been corrected.  Thank you for alerting us to this typographic error. 

 

17. Please confirm the road design conforms to Town geometric design standards. 

 

As discussed above in our response to comment #3, the design of Higbee Lane is 

intended to meet the geometric standards for a residential access road serving in 

excess of 50 vehicle trips per day.  In order to address this, the ditch depths along 

Higbee Lane have been increased to approximately 30” to accommodate subgrade 

drainage of a 25” road section (as required by the Ordinance for this level of service).   

The cross-sectional detail for Higbee Lane has also been updated to reflect the 

Ordinance standards for a residential access road serving in excess of 50 vehicle trips 

per day. 

 

The shared gravel driveway extending from the terminus of Higbee Lane is intended 

to remain private and reflects an approximately 21” thick gravel road section. 

 

18. Easements are outlined in the project plan set, but are not included on the 

Application form.  Please update the application to reflect all easements and deed 

restrictions.   

 

Easements are proposed to address the shared access drive and shared maneuvering 

areas for the parking on each site.  As noted in our discussion regarding weekly trash 

collection, an easement will be provided to the Town over the entire extent of the 

right of way for Higbee Lane for trash collection purposes until or if the Town 

accepts Higbee Lane as public. In addition, in accordance with the recommended 

conditions of Preliminary Approval, a 25’ wide landscaping easement, benefitting the 

Town, is shown along the Route 100 frontage for future use, if desired.   

 

Please note that there will be no Homeowners Association, since all of the proposed 

units are apartments.  All necessary upkeep, including plowing, road and ditch 

maintenance and grounds care will be conducted by the Applicants, or will be 
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contracted through a maintenance company hired by the Applicants.  Please see the 

discussion below regarding the Open Space area shown on the plans. 

 

19. The delineation between usable lot area and designated open space is not clear in the 

project plan set.  Please clarify. 

 

The area set aside as Open Space occurs along the entire river frontage along the 

easterly end of the site.  The limits of the Open Space are roughly 100’ upland of the 

edge of the wetlands along the river.  For clarity, this area has been shaded on the site.  

 

The area is intended to remain wooded, and generally left in its natural state to allow 

for the residents’ passive use of the area and for access to the river.  Normal forest 

management activities, such as clearing to remove dead, dying or diseased trees or to 

promote understory growth and general maintenance to remove hazards shall be 

permitted in this area. 

 

Supporting Materials 

In addition to this Cover letter and response to comments, we have enclosed the 

following Final Plan information: 

 Planning Board Site Plan Review Application Form (Appendix C) 

 Major Subdivision Checklist 

 Letter from Mark Cenci regarding a waiver of a Nitrate Study 

 Catalog Cut for Wall Mounted Light  Fixture 

 Stormwater Management Report  

 HydroCAD Modeling Data (3 copies) 

 Final Plan set showing the proposed two new four-unit apartment buildings 

 
Closure 

With the submittal of the information contained herein, we respectfully request your 

consideration of this material for placement on the Planning Board’s October 17th 

Planning Board agenda for Preliminary and Final Plan approval.   
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APPENDIX “C” 
 

PLANNING BOARD SITE PLAN REVIEW APPLICATION 
 

Applicant’s Name:           
 
Applicant’s Address:           
 
Cell Phone:   Home Phone    Office Phone    
 
Project Address           
 
Project Name            
 
Describe Project           
 
Number of employees           
 
Days and Hours of operation          
 
Project Review and Notice Fee         
 
Name of Representative:          
 
Contact Information:  Cell:     Office:     
 
PLEASE SUBMIT 15 COPIES OF ENTIRE SUBMISSION PACKET 
  
DEADLINE IS 3 WEEKS PRIOR TO NEXT SCHEDULED PLANNING BOARD 
MEETING WHICH IS USUALLY HELD ON THE 3RD TUESDAY OF EACH MONTH. 
 
What is the applicant’s interest in the property?   
Own_______ Lease_______ Purchase and Sale agreement   (provide copy of document) 
 
Boundary Survey 
Submitted?:  yes____ no___ 
 
Are there any deed restrictions or easements?  yes___ no____If yes, provide information and 
show easement location on site plan. 
 
Building Information: 
Are there existing buildings on the site? yes_______ no_______ Number:      
Will they be removed?  yes______ no_________ (note: a demolition permit is required 10 days 
prior to demolition) 
 
Will a new structure(s) be built on the site?  yes_____ no_______ 
Describe:              
Number of new buildings__________ 
Square footage__________ 
Number of floor levels including basement________ 
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Parking: 
Number of existing parking spaces_________ 
Number of new parking spaces____________ 
Number of handicapped spaces_____________ 
 
Entrance:  
Location:             
Width__________ Length____________  
Is it paved?  ______ yes:    no:    if not, do you plan to paved it? 
Where will snow storage for entrance and parking be located?  Show on site plan. 
 
Utilities: 
Water: Public Water_______  Well_____ (Show location on site plan) 
 
Sewer/Septic: Public sewer____  Private septic___ (Show location on site plan and submit 
HHE-200 septic design or location of passing test pit locations if new system is proposed.  Also 
show any wells on abutting properties within 200’ of the site. 
 
Electric: On site?  yes______ no_______ 
Show location of existing and proposed utilities on the site plan and indicate if they are above or 
below ground. 
 
Signs: 
Number:    
Size:      
Material:    
Submit sign design and completed sign application. 
Will the sign be lighted?   Submit information on type and wattage of lights. 
Show location of sign(s) on the site plan. 
 
Natural Features: 
Show location of any of the following on the site plan: 
river___ stream_______ wetland_______pond_____ lake______stone walls____ are there any 
other historic or natural features?      
 
Lighting: 
Will there be any exterior lights?  yes___ no___ Show location on site plan (e.g., pole fixtures, 
wall packs on building) and provide fixture and lumen information and photometric plan. 
 
Trees:  
Show location of existing trees on the site plan and indicate if any are to be removed. 
 
Landscaping: 
Is there existing landscaping on the site? yes_____ no______ Show type and location on site 
plan. 
Is new landscaping proposed? (Note: if property has frontage on Route 100, a 25’ landscape 
easement to the Town is required) 
 
Buffering: 
Show any existing or proposed buffering measures for adjacent properties, e.g., plantings, fences. 
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Erosion Control: 
Has an erosion and sedimentation control plan been submitted: yes    no    
 
 
Stormwater Management Plan 
Provided stormwater information for both pre and post development of the site.  Show location 
of any detention areas and/or culverts on the site plan. 
 
Fire Protection 
Location of nearest hydrant________ sprinklers? yes_____ no_______ 
Do you plan to have an alarm system? yes     no   Please contact the Fire 
Department at 829-4573 to discuss any town or state requirements (829-4573) 
 
Trash 
Will trash be stored inside_____ outside_______.  If outside, will a dumpster be used? 
yes______ no_______.  Show location on site plan and show type of screening proposed (e.g., 
fencing, plantings) 
 
Technical Capacity 
List and provide contact information for all consultants who worked on the project, for example: 
licensed land surveyor, licensed soils evaluator, professional engineer, attorney, etc.   
               
 
Financial Capacity 
Please indicate how project will be financed.  If obtaining a bank loan, provide a letter from the 
bank              
 

 
Zoning District:_________ 
 
 
Minimum Lot Size:________   Classification of proposed use:___________  
 
 
Parcel Size:    Frontage:    
 
 
Setbacks: Front_____ Side_____ Rear_______ 
 
 
Is Board of Appeals Required?    
 
 
Tax Map _____  Lot_____ Deed Book______ Deed Page______ 
 
 
Floodplain map number___________ Designation_________ 
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Project: 

Fixture Type: 

Location: 

Contact:

Images:

Specifications:

Performance:

Description:

Catalog number:

The P5674 Series are ideal for a wide variety of interior and exterior applications including 
residential and commercial. The Cylinders feature a 120V alternating current source and 
eliminates the need for a traditional LED driver. This modular approach results in an encap-
sulated luminaire that unites performance, cost and safety benefits.

Construction:

Antique Bronze (-20) (powdercoat)
Die cast and extruded aluminum construction
 metal shade
Flicker-free dimming to 10% brightness with most ELV type dimmers 
 (See Dimming Notes)
Back plate covers a standard 4” hexagonal recessed outlet box
4-1/2” sq. Mounting plate for outlet box included
6” of wire supplied
Wet location listed

Dimensions:

Width: 5”
Height: 7-1/2”
Depth: 8”
H/CTR: 2-1/2”

CYLINDER Wall mounted  •   Wet location listed

Number of Modules 1

Input Power  17W

Input Voltage 120V

Input Frequency 60Hz

Lumens/LPW 788/46 (LM-79) per module

CCT 3000K

CRI 90

Life 60,000 (L70/TM-21)

EMI/RFI FCC Title 47, Part 15, Class B

Min. Start Temp -30º C

Max. Operating Temp 30º C

Warranty 5 year warranty

Labels cCSAus Wet location listed

P5674-20/30K

Base
P5674

Finish
20 - Antique Bronze

Color Temp
30K - 3000K 

CRI
Blank- 90 CRI

- /
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Electronic Low Voltage ELV Reverse Phase Controls

Digital type dimmers are not recommended.

Dimming capabilities will vary depending on the dimmer control, load, and circuit installation. 
Always refer to dimmer manufacturer instructions or a controls specialist for specific requirements.

Dimmer control brand names where identified above are trade names or registered trademarks of each respective company.

Lutron Diva Series (Part Number DVELV-300P)

Lutron Nova T Series (Part Number NTELV-300)

Lutron Vierti Series (Part Number VTELV-600)

Lutron (Part Number MAELV-600)

Lutron (Part Number SPELV-600)

Leviton (Part Number AWRMG-EAW)

Leviton (Part Number 6615-P)

Dimming Notes:

P5674 is designed to be compatible with many Electronic Low Voltage (ELV-Reverse Phase) controls. 

The following is a partial list of known compatible dimmer controls:

CYLINDER Wall mounted  •   Wet location listed
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Photometrics:

CANDELA  
DISTRIBUTION

DEG CANDELA

0 452
5 452
15 439
25 344
35 242
45 164
55 97
65 58
75 29
85 9
90 0

ZONAL LUMEN SUMMARY

ZONE LUMENS %LUMINAIRE

0-30 323 41.0%

0-40 475 60.2%

0-60 690 87.5%

0-90 788 100.0%

90-180 0 0.0%

0-180 788 100.0%

 % Effective Ceiling Cavity Reflectance

 80% 70% 50% 30%
  20% Effective Floor Cavity Reflectance 

% Wall Reflectance

 70 50 30 10 70 10 50 10 50 10 

 1 98 94 91 87 90 81 74 69 61 58 
 3 83 74 67 61 76 58 58 50 49 43 
 5 70 59 51 46 65 43 47 38 40 33 
 7 60 49 41 36 56 34 39 30 34 27
 9 52 41 33 29 48 27 33 24 29 22
 

ELECTRICAL DATA P5674-20/30K 

Input Voltage 120V  

Input Frequency 60Hz 

Input Current 0.11A 

Input Power   17W 

Power Factor >0.90 

THD <20% 

EMI Filtering FCC Title 47, Part 15, Class B 

Operating Temperature -30º C to 30º C 

Dimming Yes* 

Over-voltage, over-current, short-circuit protected

*See Dimming Notes for more information

701 Millennium Blvd
Greenville, SC 29607
www.hubbelllighting.com NVLAP LAB CODE: 201003-0

®

THIS REPORT IS BASED ON PUBLISHED INDUSTRY PROCEDURES. FIELD PERFORMANCE MAY DIFFER FROM LABORATORY PERFORMANCE.

REPORT NUMBER: 16.00019                               PAGE: 3 OF 8
ISSUE DATE: 01/07/16
PREPARED FOR: PROGRESS
CATALOG NUMBER: P5674-3030K9
LUMINAIRE:  5" diameter cylinder down-light wall-mount LED. LEDs moved
            closer to opening.
LAMP CAT. NO.: 93047261-4030
LAMP: 40- Nichia 3000K LEDs
REFRACTOR: Sabic polycarbonate LUX7430C-NAT, Lens 93047259-3 
MOUNTING: Wall
NOTE: DATA SHOWN IS ABSOLUTE FOR THE

SAMPLE PROVIDED.

     DEG     CANDELA     LUMENS
0 452
5 452 43
15 439 122
25 344 158
35 242 152
45 164 127
55 97 88
65 58 58
75 29 31
85 9 10
90 0

     ZONAL LUMEN SUMMARY
ZONE        LUMENS %FIXT
0- 30 323 41.0
0- 40 475 60.2
0- 60 690 87.5
0- 90 788 100.0
90-180 0 0.0
0-180 788 100.0

     TOTAL INPUT WATTS = 16.4
     EFFICACY = 48.0 Lm/W
     CIE TYPE - DIRECT
     LUMINAIRE SPACING CRITERION =  1.0
     LUMINOUS DIAMETER:   5.000

     LUMINANCE DATA IN CANDELA/SQ METER
     ANGLE  AVERAGE
     IN DEG

45  18302.
55  13345.
65  10830.
75   8842.
85   8149.

160
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0˚ 15˚ 30˚
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P5674-20/30K
LED Light Engine: 3000K 90 CRI
System Wattage: 16.4
Fixture delivered lumens: 785 
Fixture Efficacy: 48.0
Spacing Criteria: 1.0

Test No. 16.00019
Tested at 25ºC Ambient in accordance to IESNA LM-79-2008

COEFFICIENTS OF UTILIZATION
Zonal Cavity Method

Ro
om
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av
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Ra

tio

P5674-20/30K Test No. 16.00019

P5674-20/30K

CYLINDER wall mounted  •   Wet location listed



WHITE BLACK SATIN
CHROME

RZR-LED-400
4.00'' ULTRA THIN LED RAZOR SERIES - 9W
Product codes
RZR-400-9W-27K-WH : WHITE - 27K
RZR-400-9W-3K-WH : WHITE - 3K
RZR-400-9W-3K-BLK : BLACK - 3K
RZR-400-9W-3K-SC : SATIN CHROME - 3K
RZR-400-9W-4K-WH : WHITE - 4K
RZR-400-9W-4K-BLK : BLACK - 4K
RZR-400-9W-4K-SC : SATIN CHROME - 4K

This ultra-thin recessed unit is IC and AIR TIGHT
rated and with its thin profile allows installation in
almost any location. It is suitable for wet locations,
such as a shower and outdoors in soffits. Included
with the unit is a junction box with driver, pressure fit
clips and Quick Connect wire connectors for quick
and easy installation. The junction box has
integrated screw holes to allow the box to be
secured to studs or joists, if needed. The maximum
number of the 9W fixtures that can be installed with a
standard 150W LED dimmer is 16 units. The 27K, 3K
& 4K models replace a 600 lumen 50W halogen style
bulb. This product is CSA certified in Canada and the
US, conforms to UL standard 1598 and CSA
standard C22.2 NO. 250.0. A complete listing of
compatible dimmers may be found in our "Product
Knowledge" section of our site.
Although this product is AIR-TIGHT rated, some
municipalities will require the use of a vapor barrier.
Verify local building codes prior to installation.

Technical information
Cutting hole 4.25" (108.0 mm)
Beam Angle 107°
Color Temperature 27K / 3K / 4K
CRI >80
Dimmable Y
LED Life 50,000hrs
Mounting Plate MP/AMP/MPHB 425
Light Output - Lumen 600LM (3K/4K) 575LM(2.7K)
Operating Temperature -20°c + 40°c
Voltage 120V
Warranty (Years) 5
Watt 9W

http://www.ndrelectric.com
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17014              September 26, 2017 

Stormwater Management Evaluation 
 

Higbee Notch Apartments 

251 Gray Road 

Cumberland, Maine 

Cumberland Assessor’s Map U21 Lot 18 

 

On behalf of Denise Morgan, Megan Morgan and Nathan Pelsinski, we have prepared 

this Stormwater Management Evaluation in support of Higbee Notch Apartments, 

located at 251 Gray Road.  The record owner of the property is Denise Morgan, who 

purchased the property in April of 2017.   

Mrs. Morgan’s daughter, Megan Morgan, and Nathan Pelsinski are proposing to 

construct the Apartments on the property.  One of the apartment units will be Ms. 

Morgan and Mr. Pelsinski’s home.  The proposed apartments will be offered as 

market-rate rental units. 

Project Overview 

The Applicants propose an 8 unit apartment site, which includes two four-unit 

buildings, to be constructed in two phases, on the Applicants’ approximately 5.85 acre 

parcel.  Phase 1 will include the construction of Higbee Lane and the shared driveway 

to access the apartment building on Lot 1.  Parking for the four apartments within 

Building 1 will be provided at the ratio of 2 spaces per unit. 

As part of Phase 2, the second four unit apartment building will be constructed. This 

new building is located on Lot 2 and will use Higbee Lane and the shared driveway 

for its access.  Eight new parking spaces will be constructed on Lot 2 to provide a 

parking ratio of two spaces per unit.  In addition, Phase 2 will include the 

construction of a concrete pad and enclosure for trash near the turn-around for 

Higbee Lane. 
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Setting 

The site is located off the easterly side of Gray Road (Route 100).  The approximately 

5.85 acre property is shown on Cumberland Assessor’s Map U21 as Lot 18.  The 

parcel is located in the VOC I Zoning District.  It is generally “T” shaped, with the 

development area located approximately 300’ easterly of Route 100.   

The parcel has approximately 97.8 feet of frontage on Route 100.  This strip of 

frontage extends approximately 300’ off Route 100, to the point at which the parcel 

then widens out to approximately 475’ to provide the proposed development area.  

The easterly end of the parcel abuts the Piscataqua River. The mapped wetlands along 

the river identify the limits of the Special Flood Hazard Area. The upland area within 

250’ of the wetlands along the River is subject to the Shoreland Overlay District.   

As the enclosed Plans demonstrate, the applicants are proposing some improvements 

in the Shoreland Overlay District; however, these improvements are outside of the 

100’ building setback, and at full build out remain well below the 20% allowable 

impervious area within the portion of the lot that is subject to Shoreland Overlay. 

The Open Space for Stonegate Estates Subdivision is located to the east of the site, 

on the opposite side of the River. Residential properties are generally located to the 

north and south of the site, along Route 100.  The homes on these abutting properties 

are located closer to Route 100 than the proposed new residences on the project site.  

This site is in the rural area of Cumberland and is outside of the Urban Area. The site 

discharges directly to an existing drainage way (i.e. the Piscataqua River) and does not 

enter into the Town’s stormwater drainage system. 

Existing Conditions 

An Existing Condition Survey was completed by St.Clair Associates.  The topographic 

data shown on the site is based on a combination of limited field survey conducted by 

our office in 2017 (within the previously disturbed areas of the site) coupled with 

LIDAR topographic data in the areas that had not been previously cleared on the site.   

As the Survey demonstrates, the approximately 5.85 acre property has a relatively 

small amount of frontage along Route 100 (Gray Road), while the primary 

development area is located roughly 300’ off Route 100.  As discussed above, the 

easterly property line is formed by the meandering Piscataqua River.   
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The old Interurban Rail line previously crossed the lower portion of the site, generally 

parallel to the River.  The relatively level area is evident across the site, but no rails or 

other features of this abandoned facility remain.  

Based on our site observations there are no well-defined trails through the site that 

demonstrate recent activity.  The prior landowners had begun construction of an 

access road to the rear of the site by doing some site clearing and filling.  The 

approximate extent of the prior clearing is shown on the enclosed plans.  The 

remainder of the site is wooded with a mix of evergreen and deciduous trees. 

There is an approximately 46’ total change in elevation from the highest point of the 

site, located at the Route 100 frontage, to the lowest point of the site at the River.  

The primary development area is situated roughly 16’-20’ below the elevation of the 

site’s entrance at Route 100.   

There is an outcrop of ledge in the development area that has been integrated into the 

site design. The extent of existing subsurface bedrock is not fully known at present. 

However, test pits have been conducted in the general location of the proposed access 

drive and the primary development area for the new buildings and parking.   

Based on these test pits, and the proposed site grading, it is expected that the 

buildings and site improvements can generally be constructed with little risk of 

encountering extensive ledge.  The applicant’s goal is to avoid the need to do 

extensive ledge excavation. 

Natural Resources 

Mark Hampton Associates has conducted a Natural Resource evaluation of the site, 

which includes a Wetland Delineation and Vernal Pool assessment of the site during 

this year’s breeding season. The wetland areas delineated by Mr. Hampton are 

primarily along the easterly property limits and include areas adjacent to the 

Piscataqua River.   

There is also a pocketed wetland area on the southeasterly corner of the site that was 

presumably created by an impoundment associated with the old Interurban rail line. 

The mapped wetland areas are shown on the enclosed plans, based on GPS data 

provided by Mr. Hampton. 
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Mr. Hampton’s Vernal Pool Assessment specifically observed the impounded wetland 

area for the potential presence of indicator species for identification of a Vernal Pool. 

No Vernal Pools were identified on the site.  As the enclosed plans demonstrate, no 

wetland impacts are proposed. 

Development Description 

As noted, the Applicants propose an 8 unit apartment site, which includes two four-

unit buildings, to be constructed in two phases, on the Applicants’ approximately 5.85 

acre parcel.  

The Applicants have established a development approach that provides a site layout 

and design features that are compatible with the natural setting, and generally focus 

the improvements to the area previously disturbed on the site.  The site has been 

designed to offer a simple layout with convenient access to each individual apartment, 

while allowing large portions of the site to remain open and in their natural state.  

This provides an extensive buffer and ample area for the residents to enjoy the setting 

along the river, while minimizing the extent of impervious areas on the site. 

The enclosed Plans focus the site improvements to the central portion of the 

property, allowing for larger open areas around the perimeter of the site.  The short 

section of roadway, with a hammerhead turn-around and the proposed shared gravel 

driveway also reduces the overall extent of sitework and additional land disturbance 

necessary to provide access to the apartment units.  

The Applicants are proposing to divide the approximately 5.85 acre site into two lots, 

in order to accommodate project phasing.  Both lots will have frontage on a proposed 

50’ wide right of way off Route 100, called Higbee Lane.   Higbee Lane is a short 

section of paved roadway (approximately 105 feet long) off of Route 100, which will 

provide the requisite minimum 75’ of frontage for each lot.  A hammerhead turn-

around is provided at the end of the proposed roadway.  From the terminus of the 

right of way, an approximately 240’ long shared private gravel driveway will provide 

access to the 8 new apartments. 

One four-unit apartment building is proposed on each of the two lots.  Each 

approximately 80’ long by 28’ deep (2,240 sf each) townhouse style apartment 

building will be two stories tall with four apartments within it.  Each apartment will 

have two bedrooms, and will have provisions for daylight basements based on the site 

grading.  Each unit will have its own deck area for residents’ outdoor use. 
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In accordance with the Ordinance standards for multiplex dwellings, 50% of the 

parcel is set aside as Open Space for use as recreational, agricultural or other outdoor 

living purposes and for preserving natural features.  The easterly portion of the site 

has been identified as Open Space and slightly exceeds 50% of the parcel area.  

The proposed Higbee Lane will be constructed to meet municipal standards for a 

Residential Access drive, and will include a 22’ wide pavement section with 2’ gravel 

shoulders, with open swales (approximately 30” deep) on either side.  Higbee Lane 

extends approximately 105’ off Route 100 and includes a hammerhead turn around. 

A shared gravel driveway will be constructed off the end of Higbee Lane. This shared 

gravel driveway will be 22’ wide with 2’ gravel shoulders on each side.  The ditch 

depth along the shared gravel driveway is 24” minimum to provide open drainage of 

the approximately 21” deep gravel section.  From the terminus of Higbee Lane, the 

22’ wide shared gravel access drive will extend approximately 204’ to the proposed 

location of the parking area for the two four-unit apartment buildings.  This shared 

gravel driveway will be located in an access easement on both of the proposed lots. 

Parking for the apartments will be provided along the front of each building and will 

be provided at a ratio of two spaces per unit, for a total of 16 proposed parking 

spaces.  Each parking space will be paved, with a 5’ sidewalk and greenspace between 

the parking and building.  A 24’ wide shared gravel maneuvering area will be provided 

between the parking areas in front of each building.  A turn around area is provided at 

the end of the parking area. Utilities for the site include on-site drilled wells and 

subsurface disposal systems for each building.   

NRCS Soils Information 

Using the Natural Resources Conservation Service (NRCS) Web Soil Survey (WSS), 

the predominant soil types on the parcel and in the project vicinity are as follows: 

Soil Name 
HS

G 
Notes 

Paxton Fine Sandy Loam, 3-8% slopes (PbB) C Higbee Lane, near Route 100  

Paxton Fine Sandy Loam, 8-15% slopes (PbC) C Northerly edge of the site 

Paxton Very Stony Fine Sandy Loam 3-8% slopes (PfB) C Northeasterly corner of the site  

Hollis Fine Sandy Loam, 3-8% slopes (HrB) D Along shared gravel driveway 

Hollis Very Rocky Fine Sandy Loam, 8-20% slopes (HsC) D Central site development area  

Sebago Mucky Peat (Sp) D In wetlands along the river 
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According to the NRCS WSS, the predominant soils in the development area of the 

site are Hollis Very Rocky Fine Sandy Loam which is in a D Hydrologic Soil Group 

(HSG).  The mapped soils along the shared gravel driveway are also in the Hollis Soil 

Series (with a HSG of D) but are in the category of Fine Sandy Loam. Soils in the area 

of Higbee Lane are Paxton Fine Sandy Loam which are in a C category.   As 

previously noted, the former landowner had filled a portion of the site, in the general 

area of the proposed new apartment buildings.  Test pits excavated in this area 

generally show that the site fills consisted of a mix of primarily clay fill, with limited 

granular materials.   

 

Given the proposed site design, the shared driveway and parking areas, and a portion 

of the new apartments will be constructed in the areas of the prior site fills. The site 

improvements that are located outside of the prior fill areas will be constructed 

primarily in the Hollis Very Rocky Fine Sandy Loam (HSG D).  For the purposes of 

this stormwater evaluation, given the prior site disturbance (i.e. primarily clay fills), the 

soils in the development area have been assumed to be in the HSG D series.   

 

The predominant soils in the Open Space areas are a mix of the Hollis Very Rocky 

Fine Sandy Loam, with Sebago Mucky Peat along the river.  These soil types are HSG 

D Soils.  There are areas of Paxton soils along the northerly end of the Open Space, 

these soils are HSG C soils.  Given that these soils are in the proposed Open Space, 

they are outside of the limits of work.  

 

Abutting properties within the overall area are generally located in a mix of primarily 

Paxton (to the north and along Route 100), and Hollis (to the west and south of the 

site).  As noted above, Paxton Soils are in HSG C, and Hollis is in HSG D.  The 

Piscataqua River is to the east of the site. 

 

Watershed Information 

This site is within the watershed of the Piscataqua River.  This watershed is not 

identified as an Urban Impaired Stream Watershed by the MDEP.  For the purposes 

of this analysis, the study points have been selected at the locations where the site 

runoff either crosses the property line or reaches the edge of the Piscataqua River.  

Areas on the opposite side of the river, and the upstream offsite watershed tributary 

to this segment of the river have not been included in this analysis.   
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Watershed Modeling 

 

Pre-Development  

 

In the pre-development condition, the Study Area has been divided into three 

Subcatchments (Subcatchments 1S-3S).  The overall limits of the subcatchments are 

based on a review of LIDAR topography available for the Cumberland area, coupled 

with on-site topography gathered in the previously disturbed areas of the site.   

LIDAR topography was used within the wooded areas of the site that were not 

disturbed by the prior landowner. 

 

Subcatchment 1S is located on the southerly end of the site and includes the abutting 

homes located southerly of the site along Route 100, along with a small portion of 

Route 100 itself.  The runoff from these abutting properties enters into the project 

site from the rear yards of these abutting residences.  Stormwater passes through the 

southerly portion of the site and flows in a general easterly to southeasterly direction 

(i.e. towards the river) to the existing wetland pocket located along the southerly 

property line.  Discharge from this wetland area crosses the southerly property line 

onto an abutting parcel and appears to generally pass through an offsite wetland area 

prior to reaching the river.  A Study Point (SP1) has been identified at the point the 

runoff leaves the site at the southerly property line. 

 

Subcatchment 2S generally includes the northerly section of the site and the majority 

of the abutting residential house lot to the north of the site along Route 100, as well as 

a very small portion of Route 100.  The runoff from this abutting property enters into 

the project site from the rear yard of the residence.  Stormwater passes through the 

northerly portion of the site and flows in a general easterly to northeasterly direction 

(i.e. towards the river) to the edge of the river. Study Point 2 (SP2) is located at the 

edge of the river. 

 

Subcatchment 3S is centrally located within the site and begins at the ledge outcrop 

just to the east of the primary development area of the site.  Runoff in this 

subcatchment flows from the ledge outcrop toward the river in a generally easterly 

direction to the site outlet at the edge of the Piscataqua River. Study Point 3 (SP3) is 

located at the edge of the river. 
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Post Development  

 

In the post-development condition, the proposed site improvements alter portions of 

the three watersheds within the project site.  In order to evaluate the proposed site 

improvements in the context of the three study points, the limits of the three 

watersheds have been adjusted in the post-development condition.  

 

In the Post-Development Condition, Subcatchment 1S is altered by the construction 

of Higbee Lane and the shared gravel access drive. Specifically, the northerly limit of 

Post-Development Subcatchment 1S has been identified as the centerline of Higbee 

Lane and the gravel access drive. This subcatchment also includes the southerly 

rooftop of Building 1 and the rear lawn area associated with this building.  The 

proposed construction of the subsurface disposal area for Building 1 also occurs 

within Subcatchment 1S.   

 

Subcatchment 2S is also altered by the construction of Higbee Lane and the shared 

gravel access drive.  The southerly limit of Post-development Subcatchment 2S 

follows along the centerline of Higbee Lane and the shared gravel access drive.  The 

rear rooftop of Building 2, as well as the rear yard area for this building (to be 

constructed in Phase 2) is also tributary to Post-development Subcatchment 2S.  The 

proposed Phase 2 construction of the subsurface disposal system for Building 2 is also 

included as part of the post-development Subcatchment 2S.  

 

Based on the site grading plan, the post-development Subcatchment 3S expands 

slightly to include the parking and maneuvering areas associated with both buildings, 

as well as the roof runoff from the fronts of Buildings 1 and 2. 

 

Modeling Assumptions 

 

The estimated impervious area associated with this project includes the construction 

of two new four-unit apartment buildings, and the associated site improvements 

including the construction of Higbee Lane, the shared gravel access drive, and parking 

and maneuvering areas for 16 parking spaces, and 5’ sidewalks along the frontage of 

each apartment building.  Impervious areas are considered rooftops, paved areas as 

well as the gravel access drive and gravel maneuvering areas.   
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The estimated developed areas include the impervious areas described above, as well 

as the areas disturbed in association with the construction of the two subsurface 

disposal systems, lawn areas, and grading associated with the ditches and swales to 

address stormwater.  

 

Overall Project’s Impervious and Developed Area 

 

The total anticipated developed area is approximately 66,211 sf (1.52 ac.), and the 

anticipated amount of impervious area is approximately 17,741 sf (0.41 ac).  Based on 

this amount of impervious and developed area, this project requires a Stormwater 

Permit by Rule (PBR) and must comply with the Basic Standards identified in the 

Stormwater Rules.   

 

This PBR includes a 14 day review period prior to the start of construction.  The PBR 

has been filed, and is expected to be received prior to receipt of final subdivision 

approval. 

 

Applicable Standards 

 

Based on the anticipated levels of impervious area and estimated developed area for 

this project, the applicable MDEP Chapter 500 Standards include only the Basic 

Standards.   

 

In support of the Basic Standards as described in the Chapter 500, Plan Notes 

addressing Erosion and Sediment Control, Inspection and Maintenance, and 

Housekeeping have been prepared to address the proposed activities during 

construction.  Notes and plan details have been included in the drawing set to aid the 

contractor in addressing proper Erosion and Sediment Control measures and 

Housekeeping requirements.   

 

MDEP Requirements for Stormwater Treatment and Attenuation 

 

Based on the MDEP Chapter 500 Standards, a project of this scale is not required to 

provide stormwater treatment (i.e. the General Standards) or to provide stormwater 

management facilities to attenuate post-development peak discharge rates (i.e. the 

Flooding Standard). 
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In support of the municipal requirements for a pre- and post-development 

stormwater analysis, a HydroCAD model has been established for the site, and this 

Stormwater Management Evaluation has been prepared to consider the pre-and post-

development peak discharge rates in the 2 and 25 year storm event.   

 

Since this site is outside of the Urban area of Cumberland and discharges directly to 

an existing drainage course and does not enter into the municipal separate storm 

sewer system (MS4), the standards of Chapter 242 Articles I (Stormwater Discharge) 

and II (Post-Construction Stormwater Management) are not applicable.  

  

Stormwater System Modeling 

In order to evaluate the anticipated effects of the two proposed new apartment 

buildings on this parcel during storm events, a HydroCAD model has been created to 

evaluate the post-development subcatchments associated with this site, in the context 

of the pre-development watershed areas.   

In accordance with the Cumberland Ordinance criteria, stormwater modeling has 

been conducted to evaluate the 2 and 25 year events. The stormwater modeling uses a 

Type III Storm Distribution. 

Precipitation data used as part of the modeling is based on rainfall data cited in the 

Maine Department of Environmental Protection (MDEP) Chapter 500 standards 

(which were based on the Natural Resource Conservation Commission’s (NRCC’s) 

data obtained by the MDEP in June of 2014).  Specifically, the MDEP provides the 

following 24-hour duration rainfall amounts: 

Event 1 YR 2-YR 10-YR 25-YR 100-Yr 

24-Hour Rainfall (inches) 2.6 3.1 4.6 5.8 8.1 

 

As noted, the Study Area limits were identified as the point at which flows from this 

site either cross the property line or enter into the Piscataqua River which forms the 

site’s easterly boundary.   

A review of the USGS StreamStats data for this site shows that the upstream 

watershed area tributary to the Piscataqua River at this location is approximately 5.5 

square miles (3,520 acres). 
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The table below provides a summary and comparison of the Pre- and Post-

Development Results based on the HydroCAD model created for this project. 

Stormwater Modeling Results 

Storm Event Pre Post Net Change % Change 

Study Point 1     

2-Yr 2.50 cfs 2.28 cfs -0.22 cfs -8.8% 

25-Yr 6.54 cfs 5.98 cfs -0.56 cfs -8.6% 

Study Point 2     

2-Yr 1.39 cfs 1.42 cfs 0.03 cfs 2.2% 

25-Yr 3.85 cfs 3.94 cfs 0.09 cfs 2.3% 

Study Point 3     

2-Yr 2.2 cfs 3.07 cfs 0.87 cfs 39.6% 

25-Yr 6.22 cfs 8.46 cfs 2.24 cfs 36.0% 

 

As the table above demonstrates, based on the modeling results, the anticipated post-

development peak discharge rates at Study Point 1 are lower than the pre-

development peaks for both the 2 and 25 year storm events.  As noted, Study Point 1 

is located along the southerly property line and evaluates the point at which runoff 

from the site enters the abutting property before reaching the river. 

 

At Study Point 2, the modeling data shows a slight increase in predicted post-

development peak discharge rates (in both the 2 and 25 year storm events) as runoff 

from the site directly enters the Piscataqua River.  This represents slightly over a 2% 

increase over the pre-development peak discharge rates entering the river at this point. 

 

At Study Point 3, the model identifies a predicted increase in peak discharge which 

ranges from 0.87 cfs in the 2 year storm event to approximately 2.24 cfs in the 25 year 

storm event.  Study Point 3 is centrally located within the site and represents the 

location where the central site runoff directly enters into the Piscataqua River.  

 

In order to further evaluate the predicted increases in peak discharge at Study Points 2 

and 3 in the context of the receiving water body (i.e. the Piscataqua River), our office 

used the USGS StreamStats online model to identify the Piscataqua River’s upstream 

watershed area that is tributary to this location.  In addition, the peak flow statistics 

for the river, during varying storm events, were reviewed in the area of the project 

site.   
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As noted above, based on the StreamStats data, the Piscataqua River receives runoff 

from an approximately 5.5 square mile (3,520 acres) upstream watershed area prior to 

reaching the project site.   

Based on the StreamStats data, during the 2 year flood event, the flow in the 

Piscataqua River at this location is expected to be approximately 164 cfs.  As noted 

above, based on our modeling data for the 2 year storm event, the net change in 

predicted post-development peak discharge from the site is expected to be a decrease 

of 0.22 cfs at Study Point 1, and an increase of 0.03 cfs at Study Point 2 and 0.87 cfs 

at Study Point 3.   

Combined, these predicted changes in peak flows represent a net increase in peak 

discharge in this area of approximately 0.68 cfs. In comparison to the 164 cfs flows in 

the river during the 2 year storm, this predicted increase is very small and equates to 

an approximately 0.41% change in predicted flows in the river. 

Based on the StreamStats data, during the 25 year flood event, the flow in the 

Piscataqua River at this location is expected to be approximately 423 cfs.  As shown in 

the table above, the modeling data for the 25 year storm event predicts the following 

changes in post-development peak discharge from the site: a decrease of 0.56 cfs at 

Study Point 1, an increase of 0.09 cfs at Study Point 2 and an increase of 2.24 cfs at 

Study Point 3.   

Combined, these predicted changes in peak flows represent a net increase in peak 

discharge in this area of approximately 1.77 cfs. In comparison to the 423 cfs flows in 

the river during the 25 year storm, this equates to an approximately 0.42% change in 

predicted flows in the river. 

As the discussion above demonstrates, although the modeling data does show a 

predicted overall increase in post-development peak discharge rates entering the river, 

these predicted changes represent less than a half of a percent of the overall flow rates 

in the Piscataqua River at this location during each of the storm events studied.   

In addition, the predicted increases only occur at the Study Points within the site that 

directly abut the river (i.e. Study Points 2 and 3). As the modeling data demonstrates, 

the post-development peak discharge rates at Study Point 1 (where runoff leaves the 

site and flows onto an abutting property) are actually slightly lower than the peak 

discharge rates calculated in the pre-development model. 
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Given these conditions, the Applicants are respectfully requesting a waiver to allow 

the predicted increases in Post-development peak discharge rates at Study Points 2 

and 3, to occur without the need for on-site detention storage, given the fact that the 

increased site runoff directly enters the river (without crossing any abutting 

properties) and represents collectively less than half a percent change in the river’s 

flow in this area.   

The alternative to this waiver request would necessitate the construction of on-site 

detention areas in Subcatchments 2 and 3 to provide attenuation of the peak flows 

from the site. This involves additional clearing and land disturbance in the overall 

project area and will potentially generate an increase in thermal impacts to the flows 

from the site.   

In consideration of the reduction in land disturbance associated with this waiver 

request and the fact that the receiving water body has the capacity to carry flows from 

such an extensive upstream watershed area, the Applicants are respectfully requesting 

that a waiver be granted. 

Low Impact Design  

 

As the enclosed plans demonstrate, to the extent practicable, the development of this 

site has been focused on the areas of the parcel that have been previously disturbed. 

The two-building layout shares a common access drive and maneuvering areas for the 

parking provided for each apartment unit.  This reduces the overall footprint of 

developed area on the site. 

 

The grading design incorporates open swales that transition to larger grassed areas 

prior to entering the wooded sections of the site.  Preservation of the existing wooded 

areas along the river (with the thermal benefits provided by the existing tree cover and 

natural sediment removal in the forest duff and understory vegetation) provides 

beneficial treatment to runoff from the site as well. 

 

The entire easterly section of the site has been set aside as Open Space to create a 

defined block of natural area to be kept intact along the river.  This separates the 

developed areas on the site from the most sensitive resources on the parcel.  The 

Open Space also provides a common link to other Open Space areas nearby on the 

opposite side of the river.   
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Summary for Subcatchment 1S: (new Subcat)

Runoff = 2.50 cfs @ 12.65 hrs,  Volume= 0.357 af,  Depth> 1.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 yr MDEP Rainfall=3.10"

Area (sf) CN Description
* 1,771 98 Impervious C Soil

7,885 79 50-75% Grass cover, Fair, HSG C
* 3,927 98 Impervious D Soil
* 981 98 Existing Rooftop

16,889 84 50-75% Grass cover, Fair, HSG D
17,540 79 Woods, Fair, HSG D

* 12,642 98 Impervious D Soil
78,672 79 Woods, Fair, HSG D

140,307 82 Weighted Average
120,986 86.23% Pervious Area
19,321 13.77% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
34.9 150 0.0050 0.07 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.10"
1.4 128 0.0500 1.57 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
0.3 38 0.1800 2.12 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.0 160 0.0700 1.32 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.7 94 0.2200 2.35 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.5 66 0.0300 0.43 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
4.3 203 0.1000 0.79 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
46.1 839 Total
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Subcatchment 1S: (new Subcat)
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Type III 24-hr
2 yr MDEP Rainfall=3.10"
Runoff Area=140,307 sf
Runoff Volume=0.357 af
Runoff Depth>1.33"
Flow Length=839'
Tc=46.1 min
CN=82

2.50 cfs
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Summary for Subcatchment 2S: (new Subcat)

Runoff = 1.39 cfs @ 12.83 hrs,  Volume= 0.230 af,  Depth> 1.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 yr MDEP Rainfall=3.10"

Area (sf) CN Description
* 4,164 98 Impervious C Soil

3,479 73 Woods, Fair, HSG C
6,306 79 50-75% Grass cover, Fair, HSG C

* 1,838 98 Existing Rooftop
5,346 79 50-75% Grass cover, Fair, HSG C

27,189 73 Woods, Fair, HSG C
30 79 50-75% Grass cover, Fair, HSG C

* 313 98 Existing Rooftop
8,642 84 50-75% Grass cover, Fair, HSG D
5,793 79 Woods, Fair, HSG D

* 5,078 98 Impervious D soil
* 3,017 98 Impervious D soil

2,350 84 50-75% Grass cover, Fair, HSG D
26,888 79 Woods, Fair, HSG D

* 204 98 Impervious D Soil
100,637 80 Weighted Average
86,023 85.48% Pervious Area
14,614 14.52% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
34.9 150 0.0050 0.07 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.10"
3.0 64 0.0050 0.35 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
1.4 125 0.0900 1.50 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.5 33 0.2000 1.12 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
3.3 123 0.0600 0.61 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
3.0 151 0.1100 0.83 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
13.5 64 0.0010 0.08 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
59.6 710 Total
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Subcatchment 2S: (new Subcat)
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Type III 24-hr
2 yr MDEP Rainfall=3.10"
Runoff Area=100,637 sf
Runoff Volume=0.230 af
Runoff Depth>1.20"
Flow Length=710'
Tc=59.6 min
CN=80

1.39 cfs
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Summary for Subcatchment 3S: (new Subcat)

Runoff = 2.20 cfs @ 12.41 hrs,  Volume= 0.250 af,  Depth> 1.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 yr MDEP Rainfall=3.10"

Area (sf) CN Description
* 616 98 Ledge Outcrop D Soil

109,852 79 Woods, Fair, HSG D
3,029 73 Woods, Fair, HSG C

113,497 79 Weighted Average
112,881 99.46% Pervious Area

616 0.54% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.9 135 0.0600 0.13 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
1.8 15 0.2200 0.14 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
1.1 68 0.1600 1.00 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
7.3 190 0.0300 0.43 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
28.1 408 Total
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Subcatchment 3S: (new Subcat)

Runoff
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Type III 24-hr
2 yr MDEP Rainfall=3.10"

Runoff Area=113,497 sf
Runoff Volume=0.250 af

Runoff Depth>1.15"
Flow Length=408'

Tc=28.1 min
CN=79

2.20 cfs
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Summary for Reach SP1: Study Point 1

Inflow Area = 3.221 ac, 13.77% Impervious,  Inflow Depth > 1.33"    for  2 yr MDEP event
Inflow = 2.50 cfs @ 12.65 hrs,  Volume= 0.357 af
Outflow = 2.50 cfs @ 12.65 hrs,  Volume= 0.357 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach SP1: Study Point 1
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Inflow Area=3.221 ac
2.50 cfs2.50 cfs
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Summary for Reach SP2: Study Point 2

Inflow Area = 2.310 ac, 14.52% Impervious,  Inflow Depth > 1.20"    for  2 yr MDEP event
Inflow = 1.39 cfs @ 12.83 hrs,  Volume= 0.230 af
Outflow = 1.39 cfs @ 12.83 hrs,  Volume= 0.230 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach SP2: Study Point 2
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Inflow Area=2.310 ac
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Summary for Reach SP3: Study Point 3

Inflow Area = 2.606 ac, 0.54% Impervious,  Inflow Depth > 1.15"    for  2 yr MDEP event
Inflow = 2.20 cfs @ 12.41 hrs,  Volume= 0.250 af
Outflow = 2.20 cfs @ 12.41 hrs,  Volume= 0.250 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach SP3: Study Point 3
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Inflow Area=2.606 ac
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Summary for Subcatchment 1S: (new Subcat)

Runoff = 4.70 cfs @ 12.63 hrs,  Volume= 0.675 af,  Depth> 2.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 yr MDEP Rainfall=4.60"

Area (sf) CN Description
* 1,771 98 Impervious C Soil

7,885 79 50-75% Grass cover, Fair, HSG C
* 3,927 98 Impervious D Soil
* 981 98 Existing Rooftop

16,889 84 50-75% Grass cover, Fair, HSG D
17,540 79 Woods, Fair, HSG D

* 12,642 98 Impervious D Soil
78,672 79 Woods, Fair, HSG D

140,307 82 Weighted Average
120,986 86.23% Pervious Area
19,321 13.77% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
34.9 150 0.0050 0.07 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.10"
1.4 128 0.0500 1.57 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
0.3 38 0.1800 2.12 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.0 160 0.0700 1.32 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.7 94 0.2200 2.35 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.5 66 0.0300 0.43 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
4.3 203 0.1000 0.79 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
46.1 839 Total



17014 Higbee Notch Apartments
Type III 24-hr  10 yr MDEP Rainfall=4.60"17014 Pre Development 9-26-17

  Printed  9/26/2017Prepared by St.Clair Associates
Page 12HydroCAD® 10.00-14  s/n 07350  © 2015 HydroCAD Software Solutions LLC

Subcatchment 1S: (new Subcat)
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Type III 24-hr
10 yr MDEP Rainfall=4.60"
Runoff Area=140,307 sf
Runoff Volume=0.675 af
Runoff Depth>2.51"
Flow Length=839'
Tc=46.1 min
CN=82

4.70 cfs
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Summary for Subcatchment 2S: (new Subcat)

Runoff = 2.73 cfs @ 12.81 hrs,  Volume= 0.449 af,  Depth> 2.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 yr MDEP Rainfall=4.60"

Area (sf) CN Description
* 4,164 98 Impervious C Soil

3,479 73 Woods, Fair, HSG C
6,306 79 50-75% Grass cover, Fair, HSG C

* 1,838 98 Existing Rooftop
5,346 79 50-75% Grass cover, Fair, HSG C

27,189 73 Woods, Fair, HSG C
30 79 50-75% Grass cover, Fair, HSG C

* 313 98 Existing Rooftop
8,642 84 50-75% Grass cover, Fair, HSG D
5,793 79 Woods, Fair, HSG D

* 5,078 98 Impervious D soil
* 3,017 98 Impervious D soil

2,350 84 50-75% Grass cover, Fair, HSG D
26,888 79 Woods, Fair, HSG D

* 204 98 Impervious D Soil
100,637 80 Weighted Average
86,023 85.48% Pervious Area
14,614 14.52% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
34.9 150 0.0050 0.07 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.10"
3.0 64 0.0050 0.35 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
1.4 125 0.0900 1.50 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.5 33 0.2000 1.12 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
3.3 123 0.0600 0.61 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
3.0 151 0.1100 0.83 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
13.5 64 0.0010 0.08 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
59.6 710 Total
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Subcatchment 2S: (new Subcat)
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Type III 24-hr
10 yr MDEP Rainfall=4.60"
Runoff Area=100,637 sf
Runoff Volume=0.449 af
Runoff Depth>2.33"
Flow Length=710'
Tc=59.6 min
CN=80

2.73 cfs
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Summary for Subcatchment 3S: (new Subcat)

Runoff = 4.37 cfs @ 12.40 hrs,  Volume= 0.494 af,  Depth> 2.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 yr MDEP Rainfall=4.60"

Area (sf) CN Description
* 616 98 Ledge Outcrop D Soil

109,852 79 Woods, Fair, HSG D
3,029 73 Woods, Fair, HSG C

113,497 79 Weighted Average
112,881 99.46% Pervious Area

616 0.54% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.9 135 0.0600 0.13 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
1.8 15 0.2200 0.14 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
1.1 68 0.1600 1.00 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
7.3 190 0.0300 0.43 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
28.1 408 Total
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Subcatchment 3S: (new Subcat)
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Type III 24-hr
10 yr MDEP Rainfall=4.60"

Runoff Area=113,497 sf
Runoff Volume=0.494 af

Runoff Depth>2.27"
Flow Length=408'

Tc=28.1 min
CN=79

4.37 cfs
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Summary for Reach SP1: Study Point 1

Inflow Area = 3.221 ac, 13.77% Impervious,  Inflow Depth > 2.51"    for  10 yr MDEP event
Inflow = 4.70 cfs @ 12.63 hrs,  Volume= 0.675 af
Outflow = 4.70 cfs @ 12.63 hrs,  Volume= 0.675 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach SP1: Study Point 1
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Inflow Area=3.221 ac
4.70 cfs4.70 cfs
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Summary for Reach SP2: Study Point 2

Inflow Area = 2.310 ac, 14.52% Impervious,  Inflow Depth > 2.33"    for  10 yr MDEP event
Inflow = 2.73 cfs @ 12.81 hrs,  Volume= 0.449 af
Outflow = 2.73 cfs @ 12.81 hrs,  Volume= 0.449 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach SP2: Study Point 2
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Inflow Area=2.310 ac
2.73 cfs2.73 cfs



17014 Higbee Notch Apartments
Type III 24-hr  10 yr MDEP Rainfall=4.60"17014 Pre Development 9-26-17

  Printed  9/26/2017Prepared by St.Clair Associates
Page 19HydroCAD® 10.00-14  s/n 07350  © 2015 HydroCAD Software Solutions LLC

Summary for Reach SP3: Study Point 3

Inflow Area = 2.606 ac, 0.54% Impervious,  Inflow Depth > 2.27"    for  10 yr MDEP event
Inflow = 4.37 cfs @ 12.40 hrs,  Volume= 0.494 af
Outflow = 4.37 cfs @ 12.40 hrs,  Volume= 0.494 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach SP3: Study Point 3
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Inflow Area=2.606 ac
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Summary for Subcatchment 1S: (new Subcat)

Runoff = 6.54 cfs @ 12.63 hrs,  Volume= 0.947 af,  Depth> 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 yr MDEP Rainfall=5.80"

Area (sf) CN Description
* 1,771 98 Impervious C Soil

7,885 79 50-75% Grass cover, Fair, HSG C
* 3,927 98 Impervious D Soil
* 981 98 Existing Rooftop

16,889 84 50-75% Grass cover, Fair, HSG D
17,540 79 Woods, Fair, HSG D

* 12,642 98 Impervious D Soil
78,672 79 Woods, Fair, HSG D

140,307 82 Weighted Average
120,986 86.23% Pervious Area
19,321 13.77% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
34.9 150 0.0050 0.07 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.10"
1.4 128 0.0500 1.57 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
0.3 38 0.1800 2.12 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.0 160 0.0700 1.32 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.7 94 0.2200 2.35 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
2.5 66 0.0300 0.43 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
4.3 203 0.1000 0.79 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
46.1 839 Total
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Subcatchment 1S: (new Subcat)

Runoff
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Type III 24-hr
25 yr MDEP Rainfall=5.80"
Runoff Area=140,307 sf
Runoff Volume=0.947 af
Runoff Depth>3.53"
Flow Length=839'
Tc=46.1 min
CN=82

6.54 cfs
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Summary for Subcatchment 2S: (new Subcat)

Runoff = 3.85 cfs @ 12.80 hrs,  Volume= 0.638 af,  Depth> 3.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 yr MDEP Rainfall=5.80"

Area (sf) CN Description
* 4,164 98 Impervious C Soil

3,479 73 Woods, Fair, HSG C
6,306 79 50-75% Grass cover, Fair, HSG C

* 1,838 98 Existing Rooftop
5,346 79 50-75% Grass cover, Fair, HSG C

27,189 73 Woods, Fair, HSG C
30 79 50-75% Grass cover, Fair, HSG C

* 313 98 Existing Rooftop
8,642 84 50-75% Grass cover, Fair, HSG D
5,793 79 Woods, Fair, HSG D

* 5,078 98 Impervious D soil
* 3,017 98 Impervious D soil

2,350 84 50-75% Grass cover, Fair, HSG D
26,888 79 Woods, Fair, HSG D

* 204 98 Impervious D Soil
100,637 80 Weighted Average
86,023 85.48% Pervious Area
14,614 14.52% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
34.9 150 0.0050 0.07 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.10"
3.0 64 0.0050 0.35 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
1.4 125 0.0900 1.50 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
0.5 33 0.2000 1.12 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
3.3 123 0.0600 0.61 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
3.0 151 0.1100 0.83 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
13.5 64 0.0010 0.08 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
59.6 710 Total
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Subcatchment 2S: (new Subcat)

Runoff

Hydrograph
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Type III 24-hr
25 yr MDEP Rainfall=5.80"
Runoff Area=100,637 sf
Runoff Volume=0.638 af
Runoff Depth>3.31"
Flow Length=710'
Tc=59.6 min
CN=80

3.85 cfs
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Summary for Subcatchment 3S: (new Subcat)

Runoff = 6.22 cfs @ 12.39 hrs,  Volume= 0.706 af,  Depth> 3.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 yr MDEP Rainfall=5.80"

Area (sf) CN Description
* 616 98 Ledge Outcrop D Soil

109,852 79 Woods, Fair, HSG D
3,029 73 Woods, Fair, HSG C

113,497 79 Weighted Average
112,881 99.46% Pervious Area

616 0.54% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.9 135 0.0600 0.13 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
1.8 15 0.2200 0.14 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.10"
1.1 68 0.1600 1.00 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
7.3 190 0.0300 0.43 Shallow Concentrated Flow, 

Forest w/Heavy Litter   Kv= 2.5 fps
28.1 408 Total
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Subcatchment 3S: (new Subcat)

Runoff
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Time  (hours)
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Type III 24-hr
25 yr MDEP Rainfall=5.80"

Runoff Area=113,497 sf
Runoff Volume=0.706 af

Runoff Depth>3.25"
Flow Length=408'

Tc=28.1 min
CN=79

6.22 cfs
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Summary for Reach SP1: Study Point 1

Inflow Area = 3.221 ac, 13.77% Impervious,  Inflow Depth > 3.53"    for  25 yr MDEP event
Inflow = 6.54 cfs @ 12.63 hrs,  Volume= 0.947 af
Outflow = 6.54 cfs @ 12.63 hrs,  Volume= 0.947 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach SP1: Study Point 1
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Inflow Area=3.221 ac
6.54 cfs6.54 cfs
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Summary for Reach SP2: Study Point 2

Inflow Area = 2.310 ac, 14.52% Impervious,  Inflow Depth > 3.31"    for  25 yr MDEP event
Inflow = 3.85 cfs @ 12.80 hrs,  Volume= 0.638 af
Outflow = 3.85 cfs @ 12.80 hrs,  Volume= 0.638 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach SP2: Study Point 2
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Inflow Area=2.310 ac
3.85 cfs3.85 cfs



17014 Higbee Notch Apartments
Type III 24-hr  25 yr MDEP Rainfall=5.80"17014 Pre Development 9-26-17

  Printed  9/26/2017Prepared by St.Clair Associates
Page 28HydroCAD® 10.00-14  s/n 07350  © 2015 HydroCAD Software Solutions LLC

Summary for Reach SP3: Study Point 3

Inflow Area = 2.606 ac, 0.54% Impervious,  Inflow Depth > 3.25"    for  25 yr MDEP event
Inflow = 6.22 cfs @ 12.39 hrs,  Volume= 0.706 af
Outflow = 6.22 cfs @ 12.39 hrs,  Volume= 0.706 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach SP3: Study Point 3
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Inflow Area=2.606 ac
6.22 cfs6.22 cfs
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Summary for Subcatchment 1S: (new Subcat)

Runoff = 2.28 cfs @ 12.67 hrs,  Volume= 0.334 af,  Depth> 1.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 yr MDEP Rainfall=3.10"

Area (sf) CN Description
* 4,139 98 Impervious area C soil

7,800 79 50-75% Grass cover, Fair, HSG C
* 3,092 98 Impervious area D Soil

19,211 84 50-75% Grass cover, Fair, HSG D
* 981 98 Rooftop  D soil

16,555 79 Woods, Fair, HSG D
62,936 79 Woods, Fair, HSG D
15,275 84 50-75% Grass cover, Fair, HSG D

* 1,163 98 Rooftop D
* 25 98 Pavement D

131,177 82 Weighted Average
121,777 92.83% Pervious Area

9,400 7.17% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.0 70 0.0050 0.06 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.10"
0.9 12 0.3300 0.23 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.10"
18.5 68 0.0050 0.06 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.10"
0.8 77 0.0130 1.71 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
0.4 125 0.0700 4.97 59.65 Trap/Vee/Rect Channel Flow, 

Bot.W=1.00'  D=2.00'  Z= 3.0 & 2.0 '/'  Top.W=11.00'
n= 0.080  Earth, long dense weeds

0.5 76 0.0200 2.66 31.88 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=2.00'  Z= 3.0 & 2.0 '/'  Top.W=11.00'
n= 0.080  Earth, long dense weeds

0.1 22 0.0400 2.55 17.86 Trap/Vee/Rect Channel Flow, 
Bot.W=2.00'  D=1.00'  Z= 8.0 & 2.0 '/'  Top.W=12.00'
n= 0.080  Earth, long dense weeds

0.6 78 0.0200 2.04 29.56 Trap/Vee/Rect Channel Flow, 
Bot.W=8.00'  D=1.00'  Z= 10.0 & 3.0 '/'  Top.W=21.00'
n= 0.080  Earth, long dense weeds

0.4 45 0.1600 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.6 96 0.0600 0.61 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

4.3 203 0.1000 0.79 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps
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48.1 872 Total

Subcatchment 1S: (new Subcat)

Runoff
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Type III 24-hr
2 yr MDEP Rainfall=3.10"
Runoff Area=131,177 sf
Runoff Volume=0.334 af
Runoff Depth>1.33"
Flow Length=872'
Tc=48.1 min
CN=82

2.28 cfs
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Summary for Subcatchment 2S: (new Subcat)

Runoff = 1.43 cfs @ 12.77 hrs,  Volume= 0.225 af,  Depth> 1.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 yr MDEP Rainfall=3.10"

Area (sf) CN Description
* 2,280 98 Impervious C Soil

8,145 79 50-75% Grass cover, Fair, HSG C
1,234 73 Woods, Fair, HSG C

* 1,838 98 Rooftop C Soil
30 79 50-75% Grass cover, Fair, HSG C

5,346 79 50-75% Grass cover, Fair, HSG C
2,350 84 50-75% Grass cover, Fair, HSG D
8,642 84 50-75% Grass cover, Fair, HSG D
4,566 79 Woods, Fair, HSG D
3,957 84 50-75% Grass cover, Fair, HSG D

* 2,440 98 Pavement D Soil
* 625 98 Pavement D Soil

12,830 84 50-75% Grass cover, Fair, HSG D
* 1,156 98 Rooftop D Soil

10,199 79 Woods, Fair, HSG D
4,752 79 Woods, Fair, HSG D

26,925 73 Woods, Fair, HSG C
269 79 50-75% Grass cover, Fair, HSG C

* 313 98 Rooftop D Soil
* 212 98 Impervious D Soil

98,109 80 Weighted Average
89,245 90.97% Pervious Area
8,864 9.03% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.6 34 0.0050 0.05 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.10"
0.7 10 0.3300 0.22 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.10"
28.9 106 0.0040 0.06 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.10"
0.5 26 0.0040 0.95 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
0.6 169 0.0700 4.97 59.65 Trap/Vee/Rect Channel Flow, 

Bot.W=1.00'  D=2.00'  Z= 2.0 & 3.0 '/'  Top.W=11.00'
n= 0.080  Earth, long dense weeds

0.0 22 0.2000 8.40 100.83 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=2.00'  Z= 2.0 & 3.0 '/'  Top.W=11.00'
n= 0.080  Earth, long dense weeds

0.1 22 0.0400 3.76 45.09 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=2.00'  Z= 2.0 & 3.0 '/'  Top.W=11.00'
n= 0.080  Earth, long dense weeds

0.3 60 0.0600 3.16 33.17 Trap/Vee/Rect Channel Flow, 
Bot.W=3.00'  D=1.00'  Z= 10.0 & 5.0 '/'  Top.W=18.00'
n= 0.080  Earth, long dense weeds

1.4 133 0.0500 1.57 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.9 108 0.1400 0.94 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

2.3 86 0.0600 0.61 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

0.1 10 0.2000 1.12 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

7.4 79 0.0050 0.18 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

54.8 865 Total
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Subcatchment 2S: (new Subcat)

Runoff
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Type III 24-hr
2 yr MDEP Rainfall=3.10"
Runoff Area=98,109 sf
Runoff Volume=0.225 af
Runoff Depth>1.20"
Flow Length=865'
Tc=54.8 min
CN=80

1.43 cfs
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Summary for Subcatchment 3S: (new Subcat)

Runoff = 3.07 cfs @ 12.26 hrs,  Volume= 0.291 af,  Depth> 1.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  2 yr MDEP Rainfall=3.10"

Area (sf) CN Description
3,030 73 Woods, Fair, HSG C

106,902 79 Woods, Fair, HSG D
* 615 98 Rock Outcrop D Soil

5,924 84 50-75% Grass cover, Fair, HSG D
* 5,869 98 Pavement D Soil
* 2,240 98 Rooftop D Soil

337 84 50-75% Grass cover, Fair, HSG D
* 237 98 Impervious

125,154 80 Weighted Average
116,193 92.84% Pervious Area

8,961 7.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 90 0.0100 1.00 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

3.0 33 0.1100 0.18 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.10"

4.3 27 0.0300 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.10"

0.7 70 0.1100 1.66 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.3 25 0.0800 1.41 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 68 0.1600 1.00 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

7.3 190 0.0300 0.43 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

18.2 503 Total
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Subcatchment 3S: (new Subcat)
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Type III 24-hr
2 yr MDEP Rainfall=3.10"

Runoff Area=125,154 sf
Runoff Volume=0.291 af

Runoff Depth>1.22"
Flow Length=503'

Tc=18.2 min
CN=80

3.07 cfs
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Summary for Reach SP1: Study Point 1

Inflow Area = 3.011 ac, 7.17% Impervious,  Inflow Depth > 1.33"    for  2 yr MDEP event
Inflow = 2.28 cfs @ 12.67 hrs,  Volume= 0.334 af
Outflow = 2.28 cfs @ 12.67 hrs,  Volume= 0.334 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach SP1: Study Point 1
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Inflow Area=3.011 ac
2.28 cfs2.28 cfs
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Summary for Reach SP2: Study Point 2

Inflow Area = 2.252 ac, 9.03% Impervious,  Inflow Depth > 1.20"    for  2 yr MDEP event
Inflow = 1.43 cfs @ 12.77 hrs,  Volume= 0.225 af
Outflow = 1.43 cfs @ 12.77 hrs,  Volume= 0.225 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach SP2: Study Point 2
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Inflow Area=2.252 ac
1.43 cfs1.43 cfs
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Summary for Reach SP3: Study Point 3

Inflow Area = 2.873 ac, 7.16% Impervious,  Inflow Depth > 1.22"    for  2 yr MDEP event
Inflow = 3.07 cfs @ 12.26 hrs,  Volume= 0.291 af
Outflow = 3.07 cfs @ 12.26 hrs,  Volume= 0.291 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach SP3: Study Point 3
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Inflow Area=2.873 ac
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Summary for Subcatchment 1S: (new Subcat)

Runoff = 4.30 cfs @ 12.66 hrs,  Volume= 0.630 af,  Depth> 2.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 yr MDEP Rainfall=4.60"

Area (sf) CN Description
* 4,139 98 Impervious area C soil

7,800 79 50-75% Grass cover, Fair, HSG C
* 3,092 98 Impervious area D Soil

19,211 84 50-75% Grass cover, Fair, HSG D
* 981 98 Rooftop  D soil

16,555 79 Woods, Fair, HSG D
62,936 79 Woods, Fair, HSG D
15,275 84 50-75% Grass cover, Fair, HSG D

* 1,163 98 Rooftop D
* 25 98 Pavement D

131,177 82 Weighted Average
121,777 92.83% Pervious Area

9,400 7.17% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.0 70 0.0050 0.06 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.10"
0.9 12 0.3300 0.23 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.10"
18.5 68 0.0050 0.06 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.10"
0.8 77 0.0130 1.71 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
0.4 125 0.0700 4.97 59.65 Trap/Vee/Rect Channel Flow, 

Bot.W=1.00'  D=2.00'  Z= 3.0 & 2.0 '/'  Top.W=11.00'
n= 0.080  Earth, long dense weeds

0.5 76 0.0200 2.66 31.88 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=2.00'  Z= 3.0 & 2.0 '/'  Top.W=11.00'
n= 0.080  Earth, long dense weeds

0.1 22 0.0400 2.55 17.86 Trap/Vee/Rect Channel Flow, 
Bot.W=2.00'  D=1.00'  Z= 8.0 & 2.0 '/'  Top.W=12.00'
n= 0.080  Earth, long dense weeds

0.6 78 0.0200 2.04 29.56 Trap/Vee/Rect Channel Flow, 
Bot.W=8.00'  D=1.00'  Z= 10.0 & 3.0 '/'  Top.W=21.00'
n= 0.080  Earth, long dense weeds

0.4 45 0.1600 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.6 96 0.0600 0.61 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

4.3 203 0.1000 0.79 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps
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48.1 872 Total

Subcatchment 1S: (new Subcat)
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Type III 24-hr
10 yr MDEP Rainfall=4.60"
Runoff Area=131,177 sf
Runoff Volume=0.630 af
Runoff Depth>2.51"
Flow Length=872'
Tc=48.1 min
CN=82

4.30 cfs
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Summary for Subcatchment 2S: (new Subcat)

Runoff = 2.79 cfs @ 12.75 hrs,  Volume= 0.438 af,  Depth> 2.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 yr MDEP Rainfall=4.60"

Area (sf) CN Description
* 2,280 98 Impervious C Soil

8,145 79 50-75% Grass cover, Fair, HSG C
1,234 73 Woods, Fair, HSG C

* 1,838 98 Rooftop C Soil
30 79 50-75% Grass cover, Fair, HSG C

5,346 79 50-75% Grass cover, Fair, HSG C
2,350 84 50-75% Grass cover, Fair, HSG D
8,642 84 50-75% Grass cover, Fair, HSG D
4,566 79 Woods, Fair, HSG D
3,957 84 50-75% Grass cover, Fair, HSG D

* 2,440 98 Pavement D Soil
* 625 98 Pavement D Soil

12,830 84 50-75% Grass cover, Fair, HSG D
* 1,156 98 Rooftop D Soil

10,199 79 Woods, Fair, HSG D
4,752 79 Woods, Fair, HSG D

26,925 73 Woods, Fair, HSG C
269 79 50-75% Grass cover, Fair, HSG C

* 313 98 Rooftop D Soil
* 212 98 Impervious D Soil

98,109 80 Weighted Average
89,245 90.97% Pervious Area
8,864 9.03% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.6 34 0.0050 0.05 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.10"
0.7 10 0.3300 0.22 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.10"
28.9 106 0.0040 0.06 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.10"
0.5 26 0.0040 0.95 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
0.6 169 0.0700 4.97 59.65 Trap/Vee/Rect Channel Flow, 

Bot.W=1.00'  D=2.00'  Z= 2.0 & 3.0 '/'  Top.W=11.00'
n= 0.080  Earth, long dense weeds

0.0 22 0.2000 8.40 100.83 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=2.00'  Z= 2.0 & 3.0 '/'  Top.W=11.00'
n= 0.080  Earth, long dense weeds

0.1 22 0.0400 3.76 45.09 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=2.00'  Z= 2.0 & 3.0 '/'  Top.W=11.00'
n= 0.080  Earth, long dense weeds

0.3 60 0.0600 3.16 33.17 Trap/Vee/Rect Channel Flow, 
Bot.W=3.00'  D=1.00'  Z= 10.0 & 5.0 '/'  Top.W=18.00'
n= 0.080  Earth, long dense weeds

1.4 133 0.0500 1.57 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.9 108 0.1400 0.94 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

2.3 86 0.0600 0.61 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

0.1 10 0.2000 1.12 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

7.4 79 0.0050 0.18 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

54.8 865 Total
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Subcatchment 2S: (new Subcat)
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Type III 24-hr
10 yr MDEP Rainfall=4.60"
Runoff Area=98,109 sf
Runoff Volume=0.438 af
Runoff Depth>2.33"
Flow Length=865'
Tc=54.8 min
CN=80

2.79 cfs
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Summary for Subcatchment 3S: (new Subcat)

Runoff = 5.99 cfs @ 12.25 hrs,  Volume= 0.566 af,  Depth> 2.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10 yr MDEP Rainfall=4.60"

Area (sf) CN Description
3,030 73 Woods, Fair, HSG C

106,902 79 Woods, Fair, HSG D
* 615 98 Rock Outcrop D Soil

5,924 84 50-75% Grass cover, Fair, HSG D
* 5,869 98 Pavement D Soil
* 2,240 98 Rooftop D Soil

337 84 50-75% Grass cover, Fair, HSG D
* 237 98 Impervious

125,154 80 Weighted Average
116,193 92.84% Pervious Area

8,961 7.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 90 0.0100 1.00 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

3.0 33 0.1100 0.18 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.10"

4.3 27 0.0300 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.10"

0.7 70 0.1100 1.66 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.3 25 0.0800 1.41 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 68 0.1600 1.00 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

7.3 190 0.0300 0.43 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

18.2 503 Total
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Subcatchment 3S: (new Subcat)
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Type III 24-hr
10 yr MDEP Rainfall=4.60"

Runoff Area=125,154 sf
Runoff Volume=0.566 af

Runoff Depth>2.37"
Flow Length=503'

Tc=18.2 min
CN=80

5.99 cfs
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Summary for Reach SP1: Study Point 1

Inflow Area = 3.011 ac, 7.17% Impervious,  Inflow Depth > 2.51"    for  10 yr MDEP event
Inflow = 4.30 cfs @ 12.66 hrs,  Volume= 0.630 af
Outflow = 4.30 cfs @ 12.66 hrs,  Volume= 0.630 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach SP1: Study Point 1
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Inflow Area=3.011 ac
4.30 cfs4.30 cfs
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Summary for Reach SP2: Study Point 2

Inflow Area = 2.252 ac, 9.03% Impervious,  Inflow Depth > 2.33"    for  10 yr MDEP event
Inflow = 2.79 cfs @ 12.75 hrs,  Volume= 0.438 af
Outflow = 2.79 cfs @ 12.75 hrs,  Volume= 0.438 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach SP2: Study Point 2
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Inflow Area=2.252 ac
2.79 cfs2.79 cfs
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Summary for Reach SP3: Study Point 3

Inflow Area = 2.873 ac, 7.16% Impervious,  Inflow Depth > 2.37"    for  10 yr MDEP event
Inflow = 5.99 cfs @ 12.25 hrs,  Volume= 0.566 af
Outflow = 5.99 cfs @ 12.25 hrs,  Volume= 0.566 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach SP3: Study Point 3
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Summary for Subcatchment 1S: (new Subcat)

Runoff = 5.98 cfs @ 12.65 hrs,  Volume= 0.884 af,  Depth> 3.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 yr MDEP Rainfall=5.80"

Area (sf) CN Description
* 4,139 98 Impervious area C soil

7,800 79 50-75% Grass cover, Fair, HSG C
* 3,092 98 Impervious area D Soil

19,211 84 50-75% Grass cover, Fair, HSG D
* 981 98 Rooftop  D soil

16,555 79 Woods, Fair, HSG D
62,936 79 Woods, Fair, HSG D
15,275 84 50-75% Grass cover, Fair, HSG D

* 1,163 98 Rooftop D
* 25 98 Pavement D

131,177 82 Weighted Average
121,777 92.83% Pervious Area

9,400 7.17% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.0 70 0.0050 0.06 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.10"
0.9 12 0.3300 0.23 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.10"
18.5 68 0.0050 0.06 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.10"
0.8 77 0.0130 1.71 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
0.4 125 0.0700 4.97 59.65 Trap/Vee/Rect Channel Flow, 

Bot.W=1.00'  D=2.00'  Z= 3.0 & 2.0 '/'  Top.W=11.00'
n= 0.080  Earth, long dense weeds

0.5 76 0.0200 2.66 31.88 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=2.00'  Z= 3.0 & 2.0 '/'  Top.W=11.00'
n= 0.080  Earth, long dense weeds

0.1 22 0.0400 2.55 17.86 Trap/Vee/Rect Channel Flow, 
Bot.W=2.00'  D=1.00'  Z= 8.0 & 2.0 '/'  Top.W=12.00'
n= 0.080  Earth, long dense weeds

0.6 78 0.0200 2.04 29.56 Trap/Vee/Rect Channel Flow, 
Bot.W=8.00'  D=1.00'  Z= 10.0 & 3.0 '/'  Top.W=21.00'
n= 0.080  Earth, long dense weeds

0.4 45 0.1600 2.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

2.6 96 0.0600 0.61 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

4.3 203 0.1000 0.79 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps
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48.1 872 Total

Subcatchment 1S: (new Subcat)
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Type III 24-hr
25 yr MDEP Rainfall=5.80"
Runoff Area=131,177 sf
Runoff Volume=0.884 af
Runoff Depth>3.52"
Flow Length=872'
Tc=48.1 min
CN=82

5.98 cfs
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Summary for Subcatchment 2S: (new Subcat)

Runoff = 3.94 cfs @ 12.74 hrs,  Volume= 0.623 af,  Depth> 3.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 yr MDEP Rainfall=5.80"

Area (sf) CN Description
* 2,280 98 Impervious C Soil

8,145 79 50-75% Grass cover, Fair, HSG C
1,234 73 Woods, Fair, HSG C

* 1,838 98 Rooftop C Soil
30 79 50-75% Grass cover, Fair, HSG C

5,346 79 50-75% Grass cover, Fair, HSG C
2,350 84 50-75% Grass cover, Fair, HSG D
8,642 84 50-75% Grass cover, Fair, HSG D
4,566 79 Woods, Fair, HSG D
3,957 84 50-75% Grass cover, Fair, HSG D

* 2,440 98 Pavement D Soil
* 625 98 Pavement D Soil

12,830 84 50-75% Grass cover, Fair, HSG D
* 1,156 98 Rooftop D Soil

10,199 79 Woods, Fair, HSG D
4,752 79 Woods, Fair, HSG D

26,925 73 Woods, Fair, HSG C
269 79 50-75% Grass cover, Fair, HSG C

* 313 98 Rooftop D Soil
* 212 98 Impervious D Soil

98,109 80 Weighted Average
89,245 90.97% Pervious Area
8,864 9.03% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.6 34 0.0050 0.05 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.10"
0.7 10 0.3300 0.22 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.10"
28.9 106 0.0040 0.06 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.10"
0.5 26 0.0040 0.95 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
0.6 169 0.0700 4.97 59.65 Trap/Vee/Rect Channel Flow, 

Bot.W=1.00'  D=2.00'  Z= 2.0 & 3.0 '/'  Top.W=11.00'
n= 0.080  Earth, long dense weeds

0.0 22 0.2000 8.40 100.83 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=2.00'  Z= 2.0 & 3.0 '/'  Top.W=11.00'
n= 0.080  Earth, long dense weeds

0.1 22 0.0400 3.76 45.09 Trap/Vee/Rect Channel Flow, 
Bot.W=1.00'  D=2.00'  Z= 2.0 & 3.0 '/'  Top.W=11.00'
n= 0.080  Earth, long dense weeds

0.3 60 0.0600 3.16 33.17 Trap/Vee/Rect Channel Flow, 
Bot.W=3.00'  D=1.00'  Z= 10.0 & 5.0 '/'  Top.W=18.00'
n= 0.080  Earth, long dense weeds

1.4 133 0.0500 1.57 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.9 108 0.1400 0.94 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

2.3 86 0.0600 0.61 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

0.1 10 0.2000 1.12 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

7.4 79 0.0050 0.18 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

54.8 865 Total
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Subcatchment 2S: (new Subcat)
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Type III 24-hr
25 yr MDEP Rainfall=5.80"
Runoff Area=98,109 sf
Runoff Volume=0.623 af
Runoff Depth>3.32"
Flow Length=865'
Tc=54.8 min
CN=80

3.94 cfs
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Summary for Subcatchment 3S: (new Subcat)

Runoff = 8.46 cfs @ 12.25 hrs,  Volume= 0.805 af,  Depth> 3.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25 yr MDEP Rainfall=5.80"

Area (sf) CN Description
3,030 73 Woods, Fair, HSG C

106,902 79 Woods, Fair, HSG D
* 615 98 Rock Outcrop D Soil

5,924 84 50-75% Grass cover, Fair, HSG D
* 5,869 98 Pavement D Soil
* 2,240 98 Rooftop D Soil

337 84 50-75% Grass cover, Fair, HSG D
* 237 98 Impervious

125,154 80 Weighted Average
116,193 92.84% Pervious Area

8,961 7.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

1.5 90 0.0100 1.00 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

3.0 33 0.1100 0.18 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.10"

4.3 27 0.0300 0.10 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.10"

0.7 70 0.1100 1.66 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.3 25 0.0800 1.41 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 68 0.1600 1.00 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

7.3 190 0.0300 0.43 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

18.2 503 Total
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Subcatchment 3S: (new Subcat)
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Type III 24-hr
25 yr MDEP Rainfall=5.80"

Runoff Area=125,154 sf
Runoff Volume=0.805 af

Runoff Depth>3.36"
Flow Length=503'

Tc=18.2 min
CN=80

8.46 cfs



17014 Higbee Notch Apartments
Type III 24-hr  25 yr MDEP Rainfall=5.80"17014 Post Development 9-26-17

  Printed  9/26/2017Prepared by St.Clair Associates
Page 57HydroCAD® 10.00-14  s/n 07350  © 2015 HydroCAD Software Solutions LLC

Summary for Reach SP1: Study Point 1

Inflow Area = 3.011 ac, 7.17% Impervious,  Inflow Depth > 3.52"    for  25 yr MDEP event
Inflow = 5.98 cfs @ 12.65 hrs,  Volume= 0.884 af
Outflow = 5.98 cfs @ 12.65 hrs,  Volume= 0.884 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach SP1: Study Point 1
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Inflow Area=3.011 ac
5.98 cfs5.98 cfs
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Summary for Reach SP2: Study Point 2

Inflow Area = 2.252 ac, 9.03% Impervious,  Inflow Depth > 3.32"    for  25 yr MDEP event
Inflow = 3.94 cfs @ 12.74 hrs,  Volume= 0.623 af
Outflow = 3.94 cfs @ 12.74 hrs,  Volume= 0.623 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach SP2: Study Point 2
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Inflow Area=2.252 ac
3.94 cfs3.94 cfs
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Summary for Reach SP3: Study Point 3

Inflow Area = 2.873 ac, 7.16% Impervious,  Inflow Depth > 3.36"    for  25 yr MDEP event
Inflow = 8.46 cfs @ 12.25 hrs,  Volume= 0.805 af
Outflow = 8.46 cfs @ 12.25 hrs,  Volume= 0.805 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach SP3: Study Point 3
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17014         February 8, 2018 

Carla Nixon, AICP 

Planning Director       

Planning Department 

Town of Cumberland 

290 Tuttle Road 

Cumberland, ME 04021 

 

Preliminary & Final Application - Major Subdivision and Site Plan  

Higbee Notch Apartments 

251 Gray Road 

Cumberland, Maine 

Cumberland Assessor’s Map U21 Lot 18 

Denise Morgan, Megan Morgan and Nathan Pelsinski 

Submittal of MDOT and MDEP Permits and Additional Materials 

 

Dear Carla, 

As you know, the last time this project was presented to the Planning Board was on 

September 19, 2017, when a public hearing was conducted, and the Board voted to 

table the application until additional information was available.   

On September 26, 2017 our office submitted an application package containing our 

response to review comments as well as additional Application materials in support of 

placement on the Planning Board’s October 17, 2017 agenda to seek Preliminary and 

Final approvals for this project.  

With the submittal of the enclosed materials, we are respectfully requesting placement 

on the Planning Board’s March 20, 2018 meeting for continued review in support of 

obtaining Preliminary and Final Approvals for Higbee Notch Apartments. 



Cumberland Planning ~ 2 ~ February 8, 2018    December 13, 2010 

St.Clair Associates ~ 34 Forest Lane ~ Cumberland, Maine 04021  
david@stclairassociatesmaine.com            nancy@stclairassociatesmaine.com 
David’s Phone (207) 415-5553            Nancy’s Phone (207) 615-8586 

At the time of filing our application package to seek placement on the Planning 

Board’s October 17, 2017 agenda, a few items remained outstanding which precluded 

placement of this item on the Planning Board’s agenda.  The most notable 

outstanding item was the MDOT Driveway/Entrance permit for the site. 

MDOT Driveway Entrance Permit 

As you know, the Applicants’ Traffic Engineer had filed a request for an MDOT 

Entrance Permit for this site prior to our last meeting with the Planning Board.  As 

discussed during the Planning Board meeting, the MDOT previously issued an 

entrance permit for this site to the prior landowner.   

It has been a very lengthy review process at the MDOT, much more than anyone 

anticipated.  But as you know, the Applicants have finally received their permit from 

the MDOT.   

Copies of the MDOT’s Driveway/Entrance Permit and Waiver, issued on January 29, 

2018, are enclosed.  This permit has also been recorded at the Cumberland County 

Registry of Deeds.  As the enclosed Permit indicates, Mobility Arterial waivers were 

granted by the MDOT including an allowance for driveway separation distances and 

the measured sight distance looking in a southerly direction (to the left).   

The MDOT Permit also has a special condition which limits the number of 

apartments to eight.  As you know, this is consistent with the amount of apartments 

that the Applicants are proposing. 

MDEP Stormwater Permit by Rule 

In addition, at the time of our filing of materials in September of last year, the MDEP 

Stormwater Permit by Rule (PBR) was under review, and was expected to have its 14-

day review period completed before the October meeting with the Planning Board.  

The MDEP Stormwater PBR was approved on October 5, 2017.  Copies of this 

MDEP approval are included as part of our application package as well.  

Staff and Peer Review Comments 

At the time of our September 26, 2017 submittal, we provided a formal response to 

staff and peer review comments that had been received to date.   
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As you know, after we made that submittal to you, we met with you and Jeff Read on 

October 10, 2017, to discuss Higbee Notch Apartments.   The meeting was a good 

opportunity to go over the details of the Final Application materials that were filed 

with your office on September 26, 2017 and to discuss any outstanding items, 

particularly with regard to the Applicants’ prior waiver requests.   

We have prepared the enclosed letter to you which addresses our second response to 

staff and peer review comments and discusses the items we reviewed at the meeting 

with you and Mr. Read.  This letter is a separate document included as part of the 

enclosed application materials. 

In addition, we have included updated plans that reflect the feedback received during 

our meeting with you and Jeff Read on October 10, 2017.   

Supporting Materials 

In addition to this Cover letter, we have enclosed the following Final Plan 

information: 

 MDOT Driveway/Entrance Permit and Waivers issued January 29, 2018 

 Copy of Approved MDEP Stormwater PBR approved October 5, 2017 

 Response to Comments #2 dated February 8, 2018 

 Final Plan set showing the proposed two new four-unit apartment buildings 

 
Closure 

With the submittal of the information contained herein, we respectfully request your 

consideration of this material for placement on the Planning Board’s March 20th 

Planning Board agenda for Preliminary and Final Plan approval.   

In the interim, if you have any questions or comments, or require any additional 

information, please contact me.    

We will be out of town during the upcoming weeks, but will be checking in on emails.  

The Applicants are available during this time period and can assist you as well. 

 Please let me know if you have any questions as you review the enclosed information. 
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17014         February 8, 2018 

Carla Nixon, AICP, Planning Director  

Planning Department 

Town of Cumberland 

290 Tuttle Road 

Cumberland, ME 04021 

 

Major Subdivision and Site Plan – Second Response to Comments 

Higbee Notch Apartments 

251 Gray Road 

Cumberland, Maine 

Cumberland Assessor’s Map U21 Lot 18 

Denise Morgan, Megan Morgan and Nathan Pelsinski 

 

Dear Carla, 

We appreciated the opportunity to meet with you and Jeff Read on October 10, 2017 

to discuss Higbee Notch Apartments.   The meeting was useful to review the details 

of the Final Application materials that were filed with your office on September 26, 

2017 and to discuss our responses to staff and peer review comments. 

We have prepared the enclosed updated materials in response to the feedback 

received during the meeting with you and Jeff Read.  The outline for discussion topics 

used during the meeting was our initial response to comments filed as part of our 

September 26, 2017 request for placement on the Planning Board’s agenda. 

As you know, during our meeting with you and Mr. Read, we also reviewed the 

specifics of the items for which the Applicants had requested waivers.  As part of the 

discussions with you and Mr. Read, we were able to further clarify the waiver requests. 

In response to comments received from you and the Town’s peer review engineer, we 

have provided the following additional information to clarify the waiver requests.   
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Requested Waivers 

The Applicants had requested waivers of the following items: 

 Underdrains in the approximately 105’ long Higbee Lane - As discussed 

during the Planning Board meeting on September 19, 2017, the Applicants had 

requested a waiver of to eliminate underdrains in the approximately 105’ long 

section of Higbee Lane. The typical roadway section noted in the Ordinance 

includes relatively shallow ditches (approximately 12” deep) and underdrains to 

drain the road section.   

In lieu of underdrains, our office had previously designed a deeper ditch 

section along Higbee Lane (approximately 30” deep) to allow the subgrade to 

drain to daylight.   The Applicants had requested a waiver of the requirement 

for underdrains and that deepened ditches be permitted in lieu of installation of 

the underdrains along the approximately 105’ long section of Higbee Lane.   

As discussed during the meeting with you and Mr. Read, the Applicants have 

reviewed the cost implications with their earthworks contractor and have 

agreed to modify the design of Higbee Lane to install underdrains along the 

105’ length of the roadway.  This eliminates the need for the waiver on 

underdrains.  The enclosed updated plans reflect the addition of underdrains 

on both sides of the approximately 105’ long Higbee Lane.   

With the addition of underdrains along each side of Higbee Lane, the ditch 

depths in this area have been adjusted to approximately 12” deep.  This 

decreases the extent of grading necessary on either side of Higbee Lane and 

allows for additional natural vegetation to remain in this area. 

The underdrains on each side of Higbee Lane “daylight” into the 

approximately 30” deep ditches on each side of the shared gravel drive that 

extends down to the two buildings on the site.  The downstream ends of both 

of the underdrains contain riprapped outlets, as they enter the ditches, as 

requested. 

With the submittal of the enclosed revised plans (which have been updated to 

show proposed underdrains on both sides of Higbee Lane), the Applicant is 

hereby respectfully withdrawing their prior request for a waiver on underdrains 

in the approximately 105’ section of Higbee Lane. 
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Overhead Utilities –As we noted in our September 26, 2017 submittal to you, 

the Applicants have coordinated directly with Central Maine Power Company 

to discuss the power supply configuration for this site.  As you know, as part of 

our prior presentations to the Planning Board, we had indicated that the 

Applicants were seeking a waiver to allow the installation of overhead utilities 

on the site. 

CMP has indicated that they will require a pole placed approximately 200’ to 

220’ from Route 100, with a support pole approximately 20’ from the new pole.   

From this point the service would be underground to an approximately 4’ by 4’ 

pad mounted transformer, which will provide underground services to each 

apartment building.   

This reduced the extent of overhead line length by approximately 80’ to 100’ 

from that which was shown on the prior plans.  Although the extent of 

overhead utility lines has been reduced, the Applicant must still seek a waiver 

on this item for the approximately 200’ to 220’ run of overhead lines from the 

existing overhead lines along Route 100 to the new pole on the site.  

Based on the comments made during the Planning Board meeting, it appeared 

that most Planning Board members felt generally comfortable with granting 

this waiver request. 

 Nitrate Study – As we had noted in our prior application materials, including 

the information submitted to your office as part of our September 26, 2017 

application package, the Applicants are seeking a waiver regarding preparation 

of a Nitrate Study for the site.   

 

In support of the waiver request, the Applicants contacted Mark Cenci, a 

Certified Geologist, to review the project, including the existing conditions of 

the property, including information on the wells in the area, and the design 

plans for Higbee Notch.   

 

Mr. Cenci reviewed the site information and soils test pit data and issued a 

letter in support of the Applicants’ waiver request.  As you know, we included 

Mark Cenci’s letter as part of our September 26, 2017 application package to 

the Town.  

mailto:david@stclairassociatesmaine.com
mailto:nancy@stclairassociatesmaine.com


Cumberland Planning ~ 4 ~ February 8, 2018    December 13, 2010 

St.Clair Associates ~ 34 Forest Lane ~ Cumberland, Maine 04021  
david@stclairassociatesmaine.com            nancy@stclairassociatesmaine.com 
David’s Phone (207) 415-5553            Nancy’s Phone (207) 615-8586 

As Mr. Cenci notes, the plan and site conditions are such that a waiver on a 

Nitrate Analysis is warranted.  His letter states that “these site features are exactly 

what works best in planning the development of on-site wastewater disposal and a waiver from 

further study is warranted.”   

 

When we met with you and Mr. Read, we discussed Mr. Cenci’s letter, and our 

efforts to identify the locations of the wells on the nearby properties.  The 

approximate locations of the wells on the abutting properties have been 

identified to the extent practicable and were reviewed with you and Mr. Read 

during our meeting.   

 

Based on the discussions during that meeting, it is our understanding that Mr. 

Read was comfortable with the data presented in support of the waiver request.  

He did ask that the proposed well for Building 1 be located more up-gradient 

on the site.  The enclosed Plans reflect this change, the well for Building 1 is 

now located westerly of the building, on the southerly side of the shared gravel 

driveway.  

 

With the information provided on the abutting well locations and the letter 

from Mr. Cenci (along with the relocation of the proposed new well for 

Building 1), that the Applicants would still need to seek a partial waiver of the 

requirement for a Nitrate Study.  It is our understanding from our meeting with 

you and Mr. Read, that staff is comfortable with this partial waiver request. 

 

 Landscape Plan - As part of our September 26, 2017 submittal package our 

office included a planting plans which showed foundation plantings along the 

fronts of each building, similar to a typical residential building construction.  

Extensive areas of the site will be left in their natural state which will 

supplement the proposed plantings around the apartment buildings. 

As the Plans show, the proposed plantings include a mix of flowering shrubs, 

evergreens and hardy perennials.  Plant selection has been based on local 

availability, suitability for the setting, and ease of maintenance.  The plantings 

are intended to provide visual interest with varying forms and texture, as well as 

seasonal variation of color. 
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The applicant has requested that the planting plan be considered in lieu of 

submittal of a formal Landscape Design Plan. Thus, a partial landscaping 

waiver would be necessary, but it is our understanding that staff is generally 

comfortable with the planting plan as proposed. 

 Lighting/Photometric Plan – As you know, the two proposed new buildings 

will include building mounted residential scale lighting fixtures at doorway 

entrances, similar to any residential home.  No pole mounted lights are 

proposed.  The fixtures will be shielded to direct the light downward to reduce 

potential sky glow.   

Catalog cut sheets for the proposed building mounted fixtures were provided 

as part of our September 26, 2017 Application package.  These materials 

demonstrate that the fixtures will be shielded to only direct light downward to 

the intended area to be illuminated.   

Based on our discussions with you and Mr. Read during our meeting, it is our 

understanding that a partial waiver on lighting/photometrics would be required 

in lieu of submittal of a formal Photometric Plan.  It is our understanding that 

staff is comfortable with the materials provided and is supportive of this partial 

waiver request, given the residential scale of the proposed lighting program. 

 Stormwater Management – As you know, when the project was last 

presented to the Planning Board, the Applicants had previously requested a 

waiver of the requirement to conduct a Stormwater Management Evaluation. 

That waiver request was not supported by the Town’s Peer review engineer, 

Mr. Read. 

Our September 26, 2017 application materials contained a Stormwater 

Management Evaluation for the project. Our Evaluation included HydroCAD 

modeling calculations of the pre- and post-development conditions.  This 

submittal included the stormwater modeling results and a summary of the 

analysis, along with a discussion of the peak flow rates at each study point.  In 

addition, our Stormwater Management Evaluation considered the site runoff in 

the context of the peak flow rates in the abutting receiving water body (i.e. the 

Piscataqua River). 
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As we discussed during our review of the stormwater modeling analysis with 

you and Mr. Read during our October 10, 2017 meeting, the modeling predicts 

increases in Post-development peak discharge rates at Study Points 2 and 3.  A 

decrease in peak discharge is predicted at Study Point 1.  The site runoff at 

Study Points 2 and 3 directly enters the river (without crossing any abutting 

properties) and represents collectively less than half a percent change in the 

river’s flow in this area.   

During our meeting with you and Mr. Read on October 10, 2017, we discussed 

the results of the Stormwater Management Evaluation conducted for the site.   

It is our understanding that Mr. Read is generally comfortable with the analysis 

and our approach, and would be supportive of the Applicant’s request for a 

waiver, given the very small percentage of change this represents in the overall 

watershed of the abutting river. 

 Curbing at the Entrance on Route 100 

It is our understanding from discussions at our meeting with you and Mr. Read 

that a waiver will be necessary to construct the entrance off Route 100 without 

curbing.  Since there is no curbing in this area of Route 100, the Applicants are 

respectfully requesting that the entrance to Higbee Lane be allowed to be 

constructed as shown on the enclosed Plans, with no curbing.   

 Sight Distance – As was discussed during the meeting with you and Mr. Read,   

the project has been reviewed by the Maine Department of Transportation.  In 

Mr. Bray’s August 17, 2017 Traffic Evaluation for the site, he identified sight 

distances looking right (northerly) in excess of approximately 1,000’. Looking 

to the left (southerly) Mr. Bray identified the sight distance as approximately 

495’.  

As part of the MDOT’s review of this entrance location, the MDOT staff 

visited the site and measured the sight distances in each direction on Route 100.  

Looking to the left (in the southerly direction) on Route 100, the MDOT 

measured the available sight distance as 501’.  This is below the MDOT 

threshold for a mobility corridor, but as part of the recent approval of the 

Applicant’s Driveway/Entrance permit, the MDOT granted a waiver which 

stated that “the Mobility Arterial sight distance standard has been reduced from 

840 feet to 501 feet to the left (southerly direction).” 

mailto:david@stclairassociatesmaine.com
mailto:nancy@stclairassociatesmaine.com


Cumberland Planning ~ 7 ~ February 8, 2018    December 13, 2010 

St.Clair Associates ~ 34 Forest Lane ~ Cumberland, Maine 04021  
david@stclairassociatesmaine.com            nancy@stclairassociatesmaine.com 
David’s Phone (207) 415-5553            Nancy’s Phone (207) 615-8586 

The Applicants are respectfully requesting that the Planning Board grant a 

similar waiver on the sight distance looking to the left (southerly direction). As 

noted above, the MDOT has already granted a similar waiver for this location.  

Summary of Waiver Requests 

The following table summarizes the Applicant’s waiver requests discussed above: 

Description Status 

Underdrains in Higbee Lane No longer needed 

Overhead Utilities Waiver to allow approximately 220’ of overhead lines, as 

coordinated with CMP. 

Nitrate Study Waiver of Nitrate Study in light of information provided, 

including a letter from Mark Cenci, Certified Geologist. 

Landscape Plan Partial Waiver to allow the Planting Plan, as submitted, in lieu 

of Landscape Architect’s plan. 

Lighting/Photometric Plan Partial Waiver request to allow lighting information as 

submitted in lieu of Photometric Plan. 

Stormwater Management Waiver to allow slight increase in peak discharge to the river. 

This increase is less than half a percent of the flow in the river. 

Curbing at Route 100 Entrance Waiver to allow construction of entrance with no curbing since 

no curbing exists on Route 100 in the area. 

Sight Distance Waiver to allow sight distance as approved by MDOT 

 

Additional Items  

In addition to the waivers, there were a few additional items that were discussed with 

you and Mr. Read during our October 10, 2017 meeting. 

 Water Supply – During our meeting, you asked that the Applicant provide 

additional information regarding the well data obtained for the existing wells in 

the area.  This data was obtained from the Maine Geological Survey Well 

Database. The website address is: 

 http://maine.gov/dacf/mgs/pubs/digital/well.htm 

The Applicant has gathered data for the wells in the area that are represented in 

the MGS Well Database. Copies of this information are included in the 

attachments to this letter. 
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 Financial Capacity – As we discussed during our meeting, the Financial 

Capacity letter submitted as part of the application materials addresses only the 

first phase of the construction. This includes the construction of Building 1 and 

its associated site improvements, including Higbee Lane and the shared gravel 

drive to access the building.   

The Applicants are respectfully requesting that the project approvals include a 

condition that an updated Financial Capacity letter will need to be filed with the 

Town for staff review prior to issuance of building permits to move forward 

with the construction of Phase 2 (i.e. Building 2 and its associated site 

improvements). 

 Possible Future Dumpster – As recommended, the note identifying the 

approximate location of the municipal trash pickup (which indicated that a pad 

and enclosure would be constructed in Phase 2) has been updated to also 

indicate that a dumpster may be installed within the enclosure as part of Phase 

2. 

 Easements – As requested, our office has added the metes and bounds 

information for the proposed easements to the enclosed Site and Subdivision 

Plan. In addition, draft descriptions have been prepared for these easements 

and are included as part of this submittal.  Actual easements will be prepared by 

the Applicants’ attorney using the mathematical information contained in the 

draft easements prepared by our office and shown on the enclosed plans. 

Closure 

With the submittal of the information contained herein, we respectfully request your 

consideration of this follow-up to our October 10, 2017 meeting with you and Mr. 

Read.   

We look forward to the opportunity to continue our discussions on this matter with 

you both, as you complete your review of the enclosed materials.   

With the submittal of the enclosed materials, we look forward to placement on the 

Planning Board’s March 20th Planning Board agenda for Preliminary and Final Plan 

approval.   
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Nancy St.Clair

From: Megan Morgan <MM082005@aol.com>
Sent: Wednesday, October 18, 2017 1:57 PM
To: Nancy St. Clair
Subject: Well Drilling Info

Good afternoon, 
Attached are pictures from the website. 
http://maine.gov/dacf/mgs/pubs/digital/well.htm 
Thanks Nate and Megan 
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