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INTRODUCTION 
 
Central Maine Power Company (CMP) is proposing to construct a new electrical substation as part of 
the New England Clean Energy Connect (NECEC) Project. The new station will be built on Merrill 
Road in the town of Lewiston in Androscoggin County, Maine and will be named the Merrill Road 
Converter Substation.   
 
The proposed electrical substation is located within the Lower Androscoggin Watershed. Site runoff 
flows north to Stetson Brook, and then heads south into the Androscoggin River.  The river then 
flows downstream to Merrymeeting Bay, then southeast to the Kennebec River and discharges into 
the Atlantic Ocean.   
 
Merrill Road Converter Substation 
 
The existing conditions and proposed grading plans for the proposed Merrill Road Converter 
Substation are included with this submission as sheets 1076-003-001 SH 001 General Site Plan 
Existing Conditions and 1076-003-001 SH 002 General Site Plan Proposed Conditions, respectively.  
The layout of proposed equipment within the yard is shown on SK-MER-GL Conceptual General 
Location Plan. 
 
The proposed substation will sit on a 54.2 acre parcel of mostly wooded land that is a mix of 
somewhat steep terrain and low lying wetlands and includes an existing electric transmission line 
corridor. The western portion of the site is relatively flat with steeply ascending sloped terrain 
heading from west to east along the site. The existing transmission line corridor will be the site for a 
proposed access road to the station. The proposed station pad footprint will be approximately 7.10 
acres and will consist of roof top, concrete foundations and pavement impervious and evenly graded 
3/4” to 1.5” stone for the remainder of the station pad. The access road will consist of gravel.  The 
station pad site will consist of a total developed area of 10.71 acres, of which, 7.15 acres will be 
impervious. The access road will include an additional total developed area of 2.71 acres, of which, 
0.96 acres will be impervious. The site will be sloped to drain to the north, honoring the existing 
drainage patterns to the extent practicable. Site and road stormwater runoff will be treated with 
grassed underdrain soil filters, gravel wetlands and stormwater detention, while the stoned yard areas 
are considered to be treated in place. 
 
Permitting Requirements 
 
The Merrill Road Converter Substation is part of the larger NECEC Project currently being 
undertaken by CMP.  The project is submitted as a whole to the Maine Department of Environmental 
Protection (MeDEP) for permitting purposes. 
 
The project will require a Stormwater Management Permit and a Site Location of Development 
Permit because more than 3 acres will be stripped or graded and not revegetated within one year, and 
because the project will occupy more than 20 acres of land.  The project will also be required to meet 
the Basic, General and Flooding Standards as described in MeDEP Chapter 500.  The standards will 
be met using several erosion and sedimentation control and permanent stormwater management Best 
Management Practices (BMPs).  
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BASIC STANDARDS 
 
The proposed project will disturb more than one acre of land, requiring compliance with the Basic 
Standards as described in MeDEP Chapter 500 Section 4B.  In order to meet the Basic Standards, the 
proposed project will be required to address the following: 
 

 Erosion and Sedimentation Control 
 Inspection and Maintenance 
 Housekeeping 

 
Erosion and Sedimentation Control 
 
Exhibit 14-1 of the Site Law application contains the manual “Central Maine Power Company 
Environmental Guidelines for Construction and Maintenance Activities on Transmission Line and 
Substation Projects”.  This manual addresses general erosion and sedimentation control measures 
used in many previous transmission and substation projects and has been reviewed and approved by 
MeDEP.  The manual was developed to be consistent with the Maine Erosion and Sediment Control 
Practices Field Guide for Contractors, 2015, and MeDEP’s Chapter 500. 
 
Specific erosion and sedimentation control BMPs for the Merrill Road Converter Substation project 
are indicated on sheet 1076-003-003 SH 001 & SH 002 Erosion and Sediment Control Plan 1 and 2.  
Details of the measures proposed are shown on sheet 1076-003-005 SH 004 Site Details 4 and sheet 
1076-003-005 SH 005 Site Details 5.  Sheet 1076-003-005 SH 006 Site Details 6 presents a plan for 
implementing these measures at the site. 
 
Inspection and Maintenance 
 
CMP will ensure that a qualified design engineer inspects the construction site periodically to 
verify that the stormwater BMPs are constructed in accordance with the plans and specifications 
shown on the design drawings, and, as needed, during any period when construction activity affecting 
the stormwater management system occurs, until the site is permanently stabilized. 
 
Inspection and Maintenance procedures for the proposed substation are described below.  BMP 
Inspection & Maintenance Checklists and BMP Inspection & Maintenance Logs for each site have 
been enclosed in Appendix A.  The BMP Inspection & Maintenance Checklists outline the required 
inspection frequency/requirements and maintenance/cleanout thresholds for each BMP measure.  The 
enclosed BMP Inspection & Maintenance Logs include specific inspection guidelines for each BMP 
measure and are the documentation portion of this Plan.  
 
Scheduled Inspections 
 
Prior to completion of construction, CMP shall designate a CMP Supervisor and personnel or a 
contractor as the Site Inspector.  Inspection requirements for each individual BMP measure are 
specified on the Inspection & Maintenance Checklists in Appendix A. 
 

 QUARTERLY:  Inspections of stormwater conveyance, control and treatment measures at 
each Site are to be performed on a quarterly basis throughout the year.  Inspections during 
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winter months may encounter snow and ice cover, frozen ground, snow embankments, 
dormant vegetation, etc.  In these cases, the inspector must use his/her best judgment 
interpreting these inspection and maintenance requirements, in order to meet both the stated 
objectives and the intent of the Plan.  The inspection should prevent problems and plan for 
maintenance in advance of the spring thaw (removing snow piles if they obstruct drainage 
paths, repairing any damage from snow plows, frost heaves, etc.). 
 

 FOLLOW-UP:  Additional follow-up inspections will be performed, as needed, depending on 
the results of routine inspections and site conditions, under the direction of the CMP 
Supervisor. 

 
As-Needed Maintenance 
 
Maintenance is to be performed on an as-needed basis, in accordance with recommendations made by 
the Site Inspector.  Routine maintenance will include the immediate repair of eroded channels or 
gullies; reseeding or sodding of bare ground; removal of trash, leaves and sediment; and control of 
vegetation.   Maintenance issues associated with specific areas and stormwater facilities at each Site 
are identified on the Inspection & Maintenance Checklists in Appendix A.  Disposal of all sediment, 
debris, and waste shall be in accordance with Maine Solid Waste Management Rules, Chapter 400. 
 
5-Year Re-Certification 
 
CMP will certify the following to the Maine DEP within three months of the expiration of each five-
year interval from the date of issuance of the permit: 
 

 All areas of the project site have been inspected for areas of erosion, and appropriate steps 
have been taken to permanently stabilize these areas. 
 

 All aspects of the stormwater control system have been inspected for damage, wear, and 
malfunction, and appropriate steps have been taken to repair or replace the facilities. 
 

 The erosion and stormwater maintenance plan for the site is being implemented as written, or 
modifications of the plan have been submitted to and approved by the department, and the 
maintenance log is being maintained. 
 

Housekeeping Plan 
 
Housekeeping entails the control or elimination of pollution not specifically related to soil erosion 
such as spill prevention, dust control, litter removal and groundwater dewatering.  Housekeeping is 
addressed within this narrative and on sheet 1076-003-005 SH 005 Site Details 6 for the Merrill Road 
Converter Substation.  
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GENERAL STANDARDS 
 
The proposed project will result in more than one acre of new impervious area, requiring compliance 
with the General Standards as described in MeDEP Chapter 500 Section 4C.  For the purposes of 
determining the level of permitting and treatment required, the substation yard is treated as 
impervious area. 
 
Stormwater Treatment BMPs 
 
At the Merrill Road Converter Substation, stormwater treatment will be accomplished using three 
separate treatment measures.   
 
The approach to the station within the existing transmission line right of way will be a gravel access 
road and will be drained using open conveyance channels. Runoff from the road, up to within 50 feet 
of the substation, will be treated to meet the requirements under Section 4.C (5) (C) - Exceptions 
from the general standards for Linear portion of a project. The majority of the gravel access road, 
vegetated developed areas and the drainage ditch running east and west on the north side of the road, 
will be treated using gravel wetlands with grassed swale and forebay pre-treatment. Gravel access 
roads and vegetated developed areas sited on wetland areas meet the requirements of Section 4.C(5) 
(E) – Exemption from the general standards for Wetland Road Crossing – portions of the road 
crossing the wetland will include permeable base and are not required to meet the general standards.   
 
The substation yard will be treated in-place via filtration through an 18”-thick layer of gravel below 
the stone surface.  This Crushed Stone Substation Surface is approved by MeDEP as an adequate 
treatment for the yard surface for compliance with the General Standards and water quality treatment 
requirement. Additional paved and rooftop surfaces and additional developed areas around the yard 
will also be treated in the Crushed Stone Substation Surface. Developed areas outside the substation 
pad will discharge to open drainage channels around the station pad which will flow to a single 
Underdrained Soil Filter where additional detention will be provided. The soil filter/detention basin 
will discharge through a level spreader to the north of the station. Runoff from the station pad does 
not require detention and will bypass the soil filter and detention by sheet flowing to the proposed 
catch basin outside of the soil filter area to the north of the pad. The catch basin will also discharge 
through a level spreader to the north of the substation. The stormwater treatment measures, and the 
areas that are treated by each, are depicted on sheet 1076-003-002 SH 004 Post-Development 
Stormwater Plan. 
 
Crushed Stone Substation Surface 
 
MeDEP has provided yard construction requirements that allow the General Standards requirements 
to be met for the substation pad, and no further water quality treatment of stormwater from the pad 
itself is required.  The MeDEP letter describing the construction requirements is included with this 
submission as Appendix B. 
 
The substation surface for each yard is comprised of crushed stone.  The crushed stone is supported 
by 18” of gravel base which acts to filter stormwater runoff as it passes through and into the soil 
subgrade below.  The typical crushed stone surface section is shown in the Substation Yard Sections 
on sheet 1076-003-005 SH 001 Site Details 1 for the Merrill Road Converter Substation. 
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In each yard, an additional 2” of crushed stone above the 4” requirement will be provided, creating a 
6” layer.  The additional storage in the crushed stone layer down slope of the buildings, paved areas 
and various concrete foundations throughout the yard will allow the crushed stone surface to treat 
each of these non-soil areas.  Calculations for treatment of runoff from the pad have been provided on 
sheet 1076-003-002 SH 004 Post-Development Stormwater Plan for the Merrill Road Converter 
Substation. Groundwater dewatering has been addressed with a system of perforated piping, which 
runs below the frost line in the excavated region of the station pad and around the foundation of the 
equipment enclosure. The groundwater dewatering system is designed to prevent the migration of 
groundwater into the 6” station crushed stone and 18” gravel base. 
 
Grassed Underdrain Soil Filter 
 
Runoff from the vegetated developed areas as well as partial sections of the gravel access road will be 
treated in Grassed Underdrain Soil Filter.  Pretreatment will be accomplished by flowing runoff 
through a vegetated swale and into pre-treatment forebays before entering the filter area. 
 
The Grassed Underdrain Soil Filter is comprised of an 18”-thick layer of a silty sand and organic 
material mix.  The underdrain system consists of 4” perforated pipe within a 12”-thick layer of 
underdrain material.  A detail of the underdrained soil filter is shown on sheet 1076-003-002 SH 002 
Stormwater Treatment Plan.  Included with soil filters are orifices which discharge the treatment 
volume from a single outlet with a release time between 24 and 48 hours. Underdrained soil filter 
sizing and orifice calculations are shown in Appendix C. 
 
Gravel Wetlands 
 
Runoff from the vegetated developed areas as well as partial sections of the gravel access road will be 
treated in Gravel Wetlands.  Pretreatment will be accomplished by flowing runoff through a vegetated 
swale and into pre-treatment forebays before entering the gravel wetland treatment cell area. 
 
The Gravel Wetland is comprised of an 8” thick layer of a wetland soil mix, 6” transitional gravel 
layer and 24” crushed stone layer.  The underdrain system consists of 6” perpendicular perforated 
pipe within the crushed stone layer of the gravel wetland.  A detail of the gravel wetland is shown on 
sheet 1076-003-002 SH 005 Stormwater Treatment Plan.  Included with gravel wetlands are orifices 
which discharge the treatment volume from a single outlet with a release time between 24 and 48 
hours. Gravel wetland sizing and orifice calculations are shown in Appendix C. 
 
The hydraulic modeling report for the entire project site, including station and access road, is included 
with this submission in Appendix C.  The report was developed based on USDA TR-55 hydraulic 
analysis methodology.  The report illustrates how the site drainage and stormwater management 
infrastructure will function during the   2 -, 10 - and 25 - year storms.  The report also contains the 
hydrologic calculations for the project. The modeling results were used to confirm that adequate 
water quality volume (WQV) will be provided below the primary outlet in both the Grassed 
Underdrain Soil Filter and the Gravel Wetlands. 
 
Permeable Road Base 
 
The gravel access road is proposed through existing wetlands. Where it is possible, the road will be 
built on a rock sandwich road base which will allow water to freely pass beneath the road to be 
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discharged downgradient of the road. The rock sandwich will consist of a 12” think (minimum) layer 
of 3” – 6” diameter stone sandwiched between layers of permeable filter fabric. The roads with rock 
sandwich base will be used to cross the existing low-laying wetlands to maintain sheet flow through 
the wetland areas. The rock sandwich will be constructed to adhere to CH 8.4 of the BMP Technical 
Design Manual (Permeable Base Material). 
 
Per Chapter 500 (Section 4.C(5)(e), Page 12); wetland road crossings that provide a passage for flows 
are exempt from the requirement to meet the General Standards. Approximately 440 linear feet of 
access road is exempt from the requirement to meet the General Standards. 
 
Stormwater Treatment Calculations 
 
In order to meet the General Standards, the proposed project must use MeDEP approved treatment 
measures to treat no less than 95% of the proposed impervious area and 80% of the proposed 
developed area at the substation site. At the Merrill Road Converter Substation, 99.33% of 
impervious area is treated, and 83.75% of the developed area is treated.  For the linear portion of the 
project treatment has been reduced to not less than 75% of impervious access road and no less than 
50% of the developed area surrounding the road to within 50’ of the substation. At the linear portion 
of the Merrill Road Converter Substation, 78.70% of impervious area is treated, and 54.90% of 
developed area is treated.  Stormwater treatment calculations for the Merrill Road Converter 
Substation are shown on sheet 1076-003-002 SH 004 Post-Development Stormwater Plan.   

 
FLOODING STANDARD 
 
The project is required to meet the MeDEP Chapter 500 Flooding Standard; an increase of over 3 
acres of impervious area requires a decrease in peak stormwater runoff as a result of the proposed 
development. Additionally, management of stormwater to prevent site and road inundation during a 
25-year storm event is provided. The site is situated on HSG Type A, Type C and Type D soils. Pre-
developed and post-developed Curve Numbers for the project can be found in Appendix C and on the 
project drainage area maps (Sheets 1076-003-002 SH 003 and SH 004). The MeDEP letter describing 
the construction requirements that allow the General Standards requirements to be met for the pad 
within the Crushed Stone Substation Surface also prescribes Curve Numbers for use when 
calculating runoff from the stone section. Pre-Developed Curve Numbers for the project site range 
from 72 to 77. MeDEP prescribes developed Curve Numbers for the stone station surface of 55 and 
60 over HSG Type C and Type D soils respectively. As existing drainage patterns have been 
maintained to the extent practicable, the sizes and times of concentration have not been significantly 
altered with this project. Due to the decreased Curve Numbers across the stone station pad (CN 
decreased to 55 and 60 for these areas), post-development peak flows were calculated to be less than 
or relatively equal to the pre-development peak flows from the substation pad without the need for 
on-site stormwater attenuation.  In order to maintain a post-development peak runoff rate at or below 
the pre-development peak runoff rate for developed landscaped areas outside the pad however, some 
level of stormwater detention is required. Additional stormwater storage is provided in the grassed 
underdrain soil filter and gravel wetlands.  A maximum of 18” of flooding storage depth above the 
required water quality volume elevations in the grassed underdrain soil filter and gravel wetlands  is 
proposed. The proposed on-site stormwater detention will provide sufficient capacity to meet the 
MeDEP Flooding Standard Requirements in Chapter 500 at each analysis point, located at the 
property line.  At each analysis point, stormwater detention or the Crushed Stone Substation Surface 
provides enough treatment to decrease post-development 2 -, 10 – and 25 – year design storm peak 
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flows to be lower than pre-development peak flows.  See the table below for the pre- and post-
development peak flows at each analysis point. 
 
Pre-Developed Peak Flow Rates 
 

Analysis Point 2-Year Flow Rate (CFS) 10-Year Flow Rate (CFS) 25-Year Flow Rate (CFS) 
A 11.75 26.46 36.58 
B 5.09 11.09 15.17 
C 5.88 14.62 20.83 
D 0.74 1.55 2.09 
E 3.31 7.00 9.47 

 
Post-Developed Peak Flow Rates 
 

Analysis Point 2-Year Flow 
Rate (CFS) 

10-Year Flow 
Rate (CFS) 

25-Year Flow 
Rate (CFS) 

Peak 2-Year 
Flow Rate 

at Outfall (If 
Subsheds 
Present) 

Peak 10-
Year Flow 

Rate at 
Outfall (If 
Subsheds 
Present) 

Peak 25-
Year Flow 

Rate at 
Outfall (If 
Subsheds 
Present) 

A1 5.33 12.43 17.35 
11.73 23.66 31.35 A2 7.96 15.32 20.01 

A3 2.99 7.15 10.03 
B 3.66 8.01 10.95 N/A 

C1 0.81 1.70 2.30 
5.81 14.08 19.96 C2 0.74 1.40 1.82 

C3 5.79 14.12 19.95 
D 0.68 1.43 1.93 N/A 
E 2.85 6.01 8.13 N/A 

 

CONCLUSION 
 
The NECEC Project will require a Stormwater Management Permit, and will be required to meet the 
Basic and General Standards and the Flooding Standard as described in MeDEP Chapter 500. The 
Basic Standards shall be met at the Merrill Road Converter Substation through Erosion and 
Sedimentation Control, Inspection and Maintenance, and Housekeeping, as described in this narrative 
and the attached checklists, logs and plans.  The General Standards shall be met at the Merrill Road 
Converter Substation by using Grassed Underdrain Soil Filters, Gravel Wetlands and the MeDEP 
approved crushed stone substation yard section, as illustrated on the attached stormwater treatment 
plans. The Flooding Standard shall be met using storage above the water quality volume within the 
proposed Grassed Underdrain Soil Filter and Gravel Wetlands.
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APPENDIX A-1:  BMP INSPECTION & MAINTENANCE CHECKLIST 
Central Maine Power Company – Merrill Road Converter Substation  

Lewiston, Maine 
 

BMP MEASURE INSPECTION REQUIREMENTS* MAINTENANCE/CLEANOUT THRESHOLDS 

Vegetated Swales  
 

Inspect swale for accumulated sediment, debris and other 
obstructions. 
 
Inspect swales for evidence of erosion, gullies, or slumping of the 
side slopes. 
 
Inspect swales for bare ground/sparse vegetation.  
 
 
Monitor vegetative growth. 
 
 

Clean as needed and dispose of properly. 
 
 
Repair and re-seed as necessary.  Consult engineer if problem 
persists.  Areas of persistent erosion may need to be armored. 
 
Re-seed as necessary.  Soil may need to be scarified if 
compacted soils are present. 
 
Mow vegetation in swales to roughly six inches at least once 
and no more than two times a year.  To be performed between 
June 15th and August 30th. 
 

Check Dams 
 

Inspect check dams to ensure the center is lower than the edges. 
 
Inspect check dams for stone displacement, erosion, concentrated 
flow or channelization.   
 
Inspect check dams for accumulated sediment, debris or other 
obstructions. 
 
 

Repair as necessary. 
 
Repair any damaged areas.  Consult engineer if problem 
persists. 
 
Clean as needed and dispose of properly.  Sediment must be 
removed before it exceeds one half the original height of the 
check dam. 

Revegetated Areas 
 

Inspect revegetated areas for evidence of erosion, concentrated flow, 
or channelization. 
 
 
Inspect revegetated areas for bare ground/sparse vegetation.  
 
  

Repair and re-seed as necessary.  Consult engineer if problem 
persists.  Areas of concentrated flow where rills and gullies are 
present may need to be armored 
 
Re-seed as necessary.  Soil may need to be scarified if 
compacted soils are present. 

Gravel Access Roads 
 

Inspect access road shoulder for accumulated sand/sediment. 
 
Inspect grade on access road and shoulder to ensure stormwater is 
not impeded by accumulation of materials or false ditches.  
 
Inspect access road to ensure that there is no rutting, wash-boarding, 
frost heaves, potholes, or ponding occurring. 

Remove sand/sediment as necessary. 
 
Repair grade as necessary. 
 
 
Repair by replacing gravel and re-grading as necessary. 

*Inspections are to be performed on a monthly basis with additional follow-up inspections and maintenance as needed. 
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APPENDIX A-1:  BMP INSPECTION & MAINTENANCE CHECKLIST 
Central Maine Power Company – Merrill Road Substation  

Lewiston, Maine 
 

BMP MEASURE INSPECTION REQUIREMENTS* MAINTENANCE/CLEANOUT THRESHOLDS 

Grassed Underdrained Soil Filter 
 

Inspect entering swale, basin and outlet structure for accumulated 
sediment, debris and other obstructions. 
 
Inspect filter for evidence of erosion, gullies, or slumping of the side 
slopes. 
 
Inspect filter for bare ground/sparse vegetation.  
 
 
Monitor vegetative growth. 
 
 

Clean as needed and dispose of properly. 
 
 
Repair and re-seed as necessary.  Consult engineer if problem 
persists.  Areas of persistent erosion may need to be armored. 
 
Re-seed as necessary.  Soil may need to be scarified if filter 
media becomes compacted. 
 
Mow vegetation in impoundment to roughly six inches at least 
once and no more than two times a year.  To be performed 
between June 15th and August 30th. 
 

Gravel Wetlands 
 

Inspect entering swale, basin and outlet structure for accumulated 
sediment, debris and other obstructions. 
 
Inspect filter for evidence of erosion, gullies, or slumping of the side 
slopes. 
 
Inspect wetland for bare ground/sparse vegetation.  
 
 
Monitor vegetative growth. 
 
Monitor water color and check for excessive standing water. 

Clean as needed and dispose of properly. 
 
 
Repair and re-seed as necessary.  Consult engineer if problem 
persists.  Areas of persistent erosion may need to be armored. 
 
Re-seed as necessary.  Soil may need to be scarified if filter 
media becomes compacted. 
 
Remove decaying vegetation, litter and debris. 
 
Check and clean risers. 
 

Crushed Stone Substation Surface 
 
 

Inspect crushed stone areas for accumulated sand/sediment. 
 
Inspect substation surface to ensure that there is no ponding 
occurring. 

Remove sand/sediment as necessary. 
 
Repair by re-grading as necessary. 

*Inspections are to be performed on a monthly basis with additional follow-up inspections and maintenance as needed. 
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BMP MEASURE 
(Refer to Appendix B-1 & the O&M Plan) 

Inspector(s): Inspection Type:       
Monthly     [   ]        
Follow-up  [   ] 

Photos Taken:        
Yes   [   ]         No  [   ] 

Date: 

VEGETATED SWALES 

YES* NO INITIALS OBSERVATIONS 

 
CORRECTIVE 

ACTIONS/REPAIR 
ACTIVITY 

 

DATE COMPLETED & 
BY WHOM 

(Refer to any contractor 
service logs) 

Swale along Gravel Access Road  
1. Is there an accumulation of sediment, debris and/or 

other obstructions? 
      

2. Is there any evidence of erosion, gullies or 
slumping of the side slopes? 

      

3. Are there areas of bare ground or sparse 
vegetation? 

      

4. Has vegetation been mowed to a length roughly 6” 
this year? 

      

Swale along Northwesterly side of yard  
1. Is there an accumulation of sediment, debris and/or 

other obstructions? 
      

2. Is there any evidence of erosion, gullies or 
slumping of the side slopes? 

      

3. Are there areas of bare ground or sparse 
vegetation? 

      

4. Has vegetation been mowed to a length roughly 6” 
this year? 

      

CHECK DAMS  
Check Dams in Swale along Gravel Access Road 

1. Are the edges of the check dams higher than the 
center? 

      

2. Is there any evidence of stone displacement, 
erosion, concentrated flow or channelization? 

      

3. Is there an accumulation of sediment, debris and/or 
other obstructions? 
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BMP MEASURE 
(Refer to Appendix B-1 & the O&M Plan) 

Inspector(s): Inspection Type:       
Monthly     [   ]        
Follow-up  [   ] 

Photos Taken:        
Yes   [   ]         No  [   ] 

Date: 

CHECK DAMS (cont.) 

YES* NO INITIALS OBSERVATIONS 

 
CORRECTIVE 

ACTIONS/REPAIR 
ACTIVITY 

 

DATE COMPLETED & 
BY WHOM 

(Refer to any contractor 
service logs) Check Dams in Swale along North, South and East sides 

of the yard 
1. Are the edges of the check dams higher than the 

center? 
      

2. Is there any evidence of stone displacement, 
erosion, concentrated flow or channelization? 

      

3. Is there an accumulation of sediment, debris and/or 
other obstructions? 

      

REVEGETATED AREAS  
Revegetated Areas along Access Road 

1. Is there any evidence of erosion, concentrated flow 
or channelization? 

      

2. Are there areas of bare ground or sparse 
vegetation? 

      

Revegetated Areas on all sides of the station   
1. Is there any evidence of erosion, concentrated flow 

or channelization? 
      

2. Are there areas of bare ground or sparse 
vegetation? 

      

GRAVEL ACCESS ROADS  
Access Road to Entrance 

1. Is there an accumulation of sand and/or sediment 
in the road shoulder? 

      

2. Does the grade across the road section allow 
stormwater to drain off the roadway? 

      

3. Are there any signs of rutting, wash-boarding, frost 
heaves, potholes or ponding? 
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BMP MEASURE 
(Refer to Appendix B-1 & the O&M Plan) 

Inspector(s): Inspection Type:       
Monthly     [   ]        
Follow-up  [   ] 

Photos Taken:        
Yes   [   ]         No  [   ] 

Date: 

GRASSED UNDERDRAINED SOIL FILTER 
YES* NO INITIALS OBSERVATIONS 

 
CORRECTIVE 

ACTIONS/REPAIR 
ACTIVITY 

 

DATE COMPLETED 
& BY WHOM 
(Refer to any 

contractor service 
logs) West side of station yard 

1. Is there an accumulation of sand and/or sediment 
in the swale, forebay or basin? 

      

2. Is there any evidence of erosion, gullies or 
slumping of the side slopes? 

      

3. Are there areas of bare ground or sparse 
vegetation? 

      

GRAVEL WETLANDS 
 Along northern side of access road 

1. Is there an accumulation of sand and/or sediment 
in the swale, forebay or wetland? 

      

2. Is there any evidence of erosion, gullies or 
slumping of the side slopes? 

      

3. Are there areas of bare ground or sparse 
vegetation? 

      

4. Is there discolored or standing water?       

CRUSHED STONE SUBSTATION 
SURFACE 

 Fenced-in area of the Substation and aprons 
1. Is there an accumulation of sand/sediment in 

crushed stone areas? 
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FRE 090-271 (8/09/2018) KRV Rev. D 

APPENDIX C – STORMWATER CALCULATIONS 



Name of Filter
Impervious 

Catchment (AC)

Pervious 

Developed 

Catchment (AC)

Surface Area 

Required (SF)

Designed 

Surface Area 

of Filter (SF)

WQv 

Required (CF)

1
WQv 

Provided (CF)

Filter‐1 0.17 1.87 1999.404 2178 3332.34 3542

1
Filter‐1 WQv depth = 1.10'

Name of Filter

WQv Required 

(CF)

Detention Time 

(HR) Flow Rate (CFS)

Average Head 

(FT)

Orifice 

Coefficient

Orifice Area 

(SF)

Orifice Diameter 

(IN)
3

Filter‐1 3332.34 36 0.0257125 1.92 0.614 0.003766018 0.830954986

3
Constructed Filter‐1 Orifice Diameter = 7/8" to allow detention time between 24 ‐ 48 hrs

Name of Gravel 

Wetland

Impervious 

Catchment (AC)

Pervious 

Developed 

Catchment (AC)

Min. Surface 

Area (SF)

Designed 

Surface Area 

of Filter (SF)

WQv 

Required (CF)

1
Treatment 

Cell Volume 

Required (CF)

Treatment Cell 

Volume Provided 

(CF)

2
WQv 

Provided 

(CF)

Wetland‐C1 0.19 0.42 779.724 2183 1299.54 1169.586 1424 1582.206

Wetland‐C2 0.4 0.31 1141.272 2828 1902.12 1711.908 1810 2011.091
1Treatment Cell Volume Required = 45% of WQv Required Per Wetland Cell (2 Cells Per BMP)
2
WetlandC‐1 WQv Depth = 0.57', WetlandC‐2 WQv Depth = 0.57'

Name of Filter

WQv Required 

(CF)

Detention Time 

(HR) Flow Rate (CFS)

Average Head 

(FT)

Orifice 

Coefficient

Orifice Area 

(SF)

Orifice Diameter 

(IN)
3

Wetland‐C1 1299.54 36 0.010027315 0.62 0.614 0.002584506 0.688374946

Wetland‐C2 1902.12 36 0.014676852 0.62 0.614 0.003782908 0.832816241

3Constructed WetlandC‐1 Orifice Diameter = 7/8", WetlandC‐2 Orifice Diameter = 7/8" to allow detention time between 24 ‐ 48 hrs

Calculations for Gravel Wetlands

Orifice Sizing, Underdrain Detention

Calculations for Gravel Wetlands

*Based upon MeDEP Stormwater BMPs Chapter 7.4 ‐ Gravel Wetlands

Calculations for Grassed Underdrain Soil Filters

*Based upon MeDEP Stormwater BMPs Chapter 7.1 ‐ Grassed Underdrain Soil Filters

Calculations for Grassed Underdrain Soil Filters

Orifice Sizing, Underdrain Detention



Level Spreader # Peak 10-Year Flow Rate 1 Calculated Lip Length (LF) 2 Lip Length Used (LF)
1 0.36 1.44 10
2 3 2.00 8.00 10
3 1.84 7.36 10
4 2.19 8.76 10

4 Pipe Outlet 
Protection from 

CB-1
19.04 76.16 N/A

1 Lip Length Based Upon 0.25 LF / CFS
2 Based Upon Minimum Lip Length of 10 LF
3 2 cfs (Approx ¼ of DA B)
4 Plunge pool designed in accordance with MeDEP Erosion Control BMPs H.2 Pipe Outlet Protection

Calculations for Level Spreaders
*Based Upon MeDEP Storm water BMPs Chapter 8.3 - Level Spreaders







  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

Project Description
Existing Conditions.SPF

Project Options
CFS
Elevation
SCS TR-55
SCS TR-55
Kinematic Wave
YES
NO

Analysis Options
Jul 13, 2017 00:00:00
Jul 14, 2017 00:00:00
Jul 13, 2017 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Number of Elements
Qty
1
5
5
0
5
0
0
0
0
0
0
0
0
0
0
0
0

Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall Rainfall

ID Source ID Type Units Period Depth Distribution
(years) (inches)

1 Rain Gage-01 Time Series TS-02 Cumulative inches Maine Androscoggin 2 3.04 SCS Type III 24-hr

        Outlets .....................................................
Pollutants .........................................................
Land Uses ........................................................

Links..................................................................
        Channels .................................................
        Pipes ........................................................
        Pumps .....................................................
        Orifices ....................................................
        Weirs .......................................................

Nodes................................................................
        Junctions .................................................
        Outfalls ....................................................
        Flow Diversions .......................................
        Inlets ........................................................
        Storage Nodes .........................................

Runoff (Dry Weather) Time Step .....................
Runoff (Wet Weather) Time Step ....................
Reporting Time Step ........................................
Routing Time Step ...........................................

Rain Gages ......................................................
Subbasins.........................................................

Enable Overflow Ponding at Nodes .................
Skip Steady State Analysis Time Periods ........

Start Analysis On .............................................
End Analysis On ...............................................
Start Reporting On ...........................................
Antecedent Dry Days .......................................

File Name .........................................................

Flow Units ........................................................
Elevation Type .................................................
Hydrology Method ............................................
Time of Concentration (TOC) Method .............
Link Routing Method ........................................



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

Subbasin Summary
Subbasin Area Weighted Total Total Total Peak Time of
ID Curve Rainfall Runoff Runoff Runoff Concentration

Number Volume
(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)

A 21.12 74.38 3.04 0.95 20.15 11.75        0  00:36:01
B 5.93 75.63 3.04 1.02 6.05 5.09        0  00:14:31
C 22.68 71.14 3.04 0.79 17.92 5.88        0  01:29:22
D 0.74 77.00 3.04 1.10 0.81 0.74        0  00:11:47
E 3.72 77.00 3.04 1.10 4.09 3.31        0  00:16:51



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

Node Summary
Element Element Invert
ID Type Elevation

(ft)
OUT-A Outfall 298.00
OUT-B Outfall 310.00
OUT-C Outfall 298.00
OUT-D Outfall 338.00
OUT-E Outfall 298.00



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

Subbasin Hydrology

    Subbasin : A

          Input Data

Area (ac) ........................................................................ 21.12
Weighted Curve Number ............................................... 74.38
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 7.92 C 70.00
Woods, Good 13.20 D 77.00
Composite Area & Weighted CN 21.12 74.38

          Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

    Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))

Where :

    Tc = Time of Concentration (hr)
    n   = Manning's roughness
    Lf  = Flow Length (ft)
    P   = 2 yr, 24 hr Rainfall (inches)
    Sf  = Slope (ft/ft)

Shallow Concentrated Flow Equation :

    V  = 16.1345 * (Sf^0.5) (unpaved surface)
    V  = 20.3282 * (Sf^0.5) (paved surface)
    V  = 15.0 * (Sf^0.5) (grassed waterway surface)
    V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface)
    V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)
    V  = 7.0 * (Sf^0.5) (short grass pasture surface)
    V  = 5.0 * (Sf^0.5) (woodland surface)
    V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface)
    Tc = (Lf / V) / (3600 sec/hr)

             Where:

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)

Channel Flow Equation :

    V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n
    R  = Aq / Wp
    Tc = (Lf / V) / (3600 sec/hr)

Where :

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    R  = Hydraulic Radius (ft)
    Aq = Flow Area (ft²)
    Wp = Wetted Perimeter (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)
    n  = Manning's roughness



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .6 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 32.75 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.17 0.00 0.00
    Computed Flow Time (min) : 10.03 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 870 1086 0.00
    Slope (%) : 5.65 .76 0.00
    Surface Type : Woodland Unpaved
    Velocity (ft/sec) : 1.19 1.31 0.00
    Computed Flow Time (min) : 12.18 13.82 0.00
Total TOC (min) ..................36.03

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 3.04
Total Runoff (in) ............................................................. 0.95
Peak Runoff (cfs) ........................................................... 11.75
Weighted Curve Number ............................................... 74.38
Time of Concentration (days hh:mm:ss) ........................ 0 00:36:02 



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

          Subbasin : A



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

    Subbasin : B

          Input Data

Area (ac) ........................................................................ 5.93
Weighted Curve Number ............................................... 75.63
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 1.16 C 70.00
Woods, Good 4.77 D 77.00
Composite Area & Weighted CN 5.93 75.63

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .6 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 34 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.17 0.00 0.00
    Computed Flow Time (min) : 9.88 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 440 0.00 0.00
    Slope (%) : 10 0.00 0.00
    Surface Type : Woodland Unpaved Unpaved
    Velocity (ft/sec) : 1.58 0.00 0.00
    Computed Flow Time (min) : 4.64 0.00 0.00
Total TOC (min) ..................14.52

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 3.04
Total Runoff (in) ............................................................. 1.02
Peak Runoff (cfs) ........................................................... 5.09
Weighted Curve Number ............................................... 75.63
Time of Concentration (days hh:mm:ss) ........................ 0 00:14:31 



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

          Subbasin : B



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

    Subbasin : C

          Input Data

Area (ac) ........................................................................ 22.68
Weighted Curve Number ............................................... 71.14
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 14.42 C 70.00
Woods, Good 7.58 D 77.00
Woods, Good 0.68 A 30.00
Composite Area & Weighted CN 22.68 71.14

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .6 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : .47 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.03 0.00 0.00
    Computed Flow Time (min) : 54.75 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 2140 0.00 0.00
    Slope (%) : .47 0.00 0.00
    Surface Type : Grassed waterway Unpaved Unpaved
    Velocity (ft/sec) : 1.03 0.00 0.00
    Computed Flow Time (min) : 34.63 0.00 0.00
Total TOC (min) ..................89.38

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 3.04
Total Runoff (in) ............................................................. 0.79
Peak Runoff (cfs) ........................................................... 5.88
Weighted Curve Number ............................................... 71.14
Time of Concentration (days hh:mm:ss) ........................ 0 01:29:23 



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

          Subbasin : C



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

    Subbasin : D

          Input Data

Area (ac) ........................................................................ 0.74
Weighted Curve Number ............................................... 77.00
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 0.74 D 77.00
Composite Area & Weighted CN 0.74 77.00

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .6 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 23.2 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.14 0.00 0.00
    Computed Flow Time (min) : 11.51 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 33 0.00 0.00
    Slope (%) : 14.75 0.00 0.00
    Surface Type : Woodland Unpaved Unpaved
    Velocity (ft/sec) : 1.92 0.00 0.00
    Computed Flow Time (min) : 0.29 0.00 0.00
Total TOC (min) ..................11.79

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 3.04
Total Runoff (in) ............................................................. 1.10
Peak Runoff (cfs) ........................................................... 0.74
Weighted Curve Number ............................................... 77.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:11:47 



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

          Subbasin : D



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

    Subbasin : E

          Input Data

Area (ac) ........................................................................ 3.72
Weighted Curve Number ............................................... 77.00
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 3.72 D 77.00
Composite Area & Weighted CN 3.72 77.00

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .6 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 14 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.12 0.00 0.00
    Computed Flow Time (min) : 14.09 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 375 0.00 0.00
    Slope (%) : 20.25 0.00 0.00
    Surface Type : Woodland Unpaved Unpaved
    Velocity (ft/sec) : 2.25 0.00 0.00
    Computed Flow Time (min) : 2.78 0.00 0.00
Total TOC (min) ..................16.86

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 3.04
Total Runoff (in) ............................................................. 1.10
Peak Runoff (cfs) ........................................................... 3.31
Weighted Curve Number ............................................... 77.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:16:52 



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

          Subbasin : E



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  10 - Year Storm

Project Description
Existing Conditions.SPF

Project Options
CFS
Elevation
SCS TR-55
SCS TR-55
Kinematic Wave
YES
NO

Analysis Options
Jul 13, 2017 00:00:00
Jul 14, 2017 00:00:00
Jul 13, 2017 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Number of Elements
Qty
1
5
5
0
5
0
0
0
0
0
0
0
0
0
0
0
0

Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall Rainfall

ID Source ID Type Units Period Depth Distribution
(years) (inches)

1 Rain Gage-01 Time Series TS-10 Cumulative inches Maine Androscoggin 10 4.55 SCS Type III 24-hr

        Outlets .....................................................
Pollutants .........................................................
Land Uses ........................................................

Links..................................................................
        Channels .................................................
        Pipes ........................................................
        Pumps .....................................................
        Orifices ....................................................
        Weirs .......................................................

Nodes................................................................
        Junctions .................................................
        Outfalls ....................................................
        Flow Diversions .......................................
        Inlets ........................................................
        Storage Nodes .........................................

Runoff (Dry Weather) Time Step .....................
Runoff (Wet Weather) Time Step ....................
Reporting Time Step ........................................
Routing Time Step ...........................................

Rain Gages ......................................................
Subbasins.........................................................

Enable Overflow Ponding at Nodes .................
Skip Steady State Analysis Time Periods ........

Start Analysis On .............................................
End Analysis On ...............................................
Start Reporting On ...........................................
Antecedent Dry Days .......................................

File Name .........................................................

Flow Units ........................................................
Elevation Type .................................................
Hydrology Method ............................................
Time of Concentration (TOC) Method .............
Link Routing Method ........................................



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  10 - Year Storm

Subbasin Summary
Subbasin Area Weighted Total Total Total Peak Time of
ID Curve Rainfall Runoff Runoff Runoff Concentration

Number Volume
(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)

A 21.12 74.38 4.55 2.04 43.11 26.46        0  00:36:01
B 5.93 75.63 4.55 2.14 12.69 11.09        0  00:14:31
C 22.68 71.14 4.55 1.79 40.67 14.62        0  01:29:22
D 0.74 77.00 4.55 2.25 1.67 1.55        0  00:11:47
E 3.72 77.00 4.55 2.25 8.37 7.00        0  00:16:51



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  10 - Year Storm

Node Summary
Element Element Invert
ID Type Elevation

(ft)
OUT-A Outfall 298.00
OUT-B Outfall 310.00
OUT-C Outfall 298.00
OUT-D Outfall 338.00
OUT-E Outfall 298.00



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  10 - Year Storm

Subbasin Hydrology

    Subbasin : A

          Input Data

Area (ac) ........................................................................ 21.12
Weighted Curve Number ............................................... 74.38
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 7.92 C 70.00
Woods, Good 13.20 D 77.00
Composite Area & Weighted CN 21.12 74.38

          Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

    Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))

Where :

    Tc = Time of Concentration (hr)
    n   = Manning's roughness
    Lf  = Flow Length (ft)
    P   = 2 yr, 24 hr Rainfall (inches)
    Sf  = Slope (ft/ft)

Shallow Concentrated Flow Equation :

    V  = 16.1345 * (Sf^0.5) (unpaved surface)
    V  = 20.3282 * (Sf^0.5) (paved surface)
    V  = 15.0 * (Sf^0.5) (grassed waterway surface)
    V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface)
    V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)
    V  = 7.0 * (Sf^0.5) (short grass pasture surface)
    V  = 5.0 * (Sf^0.5) (woodland surface)
    V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface)
    Tc = (Lf / V) / (3600 sec/hr)

             Where:

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)

Channel Flow Equation :

    V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n
    R  = Aq / Wp
    Tc = (Lf / V) / (3600 sec/hr)

Where :

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    R  = Hydraulic Radius (ft)
    Aq = Flow Area (ft²)
    Wp = Wetted Perimeter (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)
    n  = Manning's roughness



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  10 - Year Storm

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .6 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 32.75 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.17 0.00 0.00
    Computed Flow Time (min) : 10.03 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 870 1086 0.00
    Slope (%) : 5.65 .76 0.00
    Surface Type : Woodland Unpaved
    Velocity (ft/sec) : 1.19 1.31 0.00
    Computed Flow Time (min) : 12.18 13.82 0.00
Total TOC (min) ..................36.03

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 4.55
Total Runoff (in) ............................................................. 2.04
Peak Runoff (cfs) ........................................................... 26.46
Weighted Curve Number ............................................... 74.38
Time of Concentration (days hh:mm:ss) ........................ 0 00:36:02 



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  10 - Year Storm

          Subbasin : A



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  10 - Year Storm

    Subbasin : B

          Input Data

Area (ac) ........................................................................ 5.93
Weighted Curve Number ............................................... 75.63
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 1.16 C 70.00
Woods, Good 4.77 D 77.00
Composite Area & Weighted CN 5.93 75.63

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .6 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 34 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.17 0.00 0.00
    Computed Flow Time (min) : 9.88 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 440 0.00 0.00
    Slope (%) : 10 0.00 0.00
    Surface Type : Woodland Unpaved Unpaved
    Velocity (ft/sec) : 1.58 0.00 0.00
    Computed Flow Time (min) : 4.64 0.00 0.00
Total TOC (min) ..................14.52

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 4.55
Total Runoff (in) ............................................................. 2.14
Peak Runoff (cfs) ........................................................... 11.09
Weighted Curve Number ............................................... 75.63
Time of Concentration (days hh:mm:ss) ........................ 0 00:14:31 



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  10 - Year Storm

          Subbasin : B



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  10 - Year Storm

    Subbasin : C

          Input Data

Area (ac) ........................................................................ 22.68
Weighted Curve Number ............................................... 71.14
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 14.42 C 70.00
Woods, Good 7.58 D 77.00
Woods, Good 0.68 A 30.00
Composite Area & Weighted CN 22.68 71.14

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .6 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : .47 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.03 0.00 0.00
    Computed Flow Time (min) : 54.75 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 2140 0.00 0.00
    Slope (%) : .47 0.00 0.00
    Surface Type : Grassed waterway Unpaved Unpaved
    Velocity (ft/sec) : 1.03 0.00 0.00
    Computed Flow Time (min) : 34.63 0.00 0.00
Total TOC (min) ..................89.38

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 4.55
Total Runoff (in) ............................................................. 1.79
Peak Runoff (cfs) ........................................................... 14.62
Weighted Curve Number ............................................... 71.14
Time of Concentration (days hh:mm:ss) ........................ 0 01:29:23 
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Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  10 - Year Storm

          Subbasin : C



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  10 - Year Storm

    Subbasin : D

          Input Data

Area (ac) ........................................................................ 0.74
Weighted Curve Number ............................................... 77.00
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 0.74 D 77.00
Composite Area & Weighted CN 0.74 77.00

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .6 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 23.2 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.14 0.00 0.00
    Computed Flow Time (min) : 11.51 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 33 0.00 0.00
    Slope (%) : 14.75 0.00 0.00
    Surface Type : Woodland Unpaved Unpaved
    Velocity (ft/sec) : 1.92 0.00 0.00
    Computed Flow Time (min) : 0.29 0.00 0.00
Total TOC (min) ..................11.79

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 4.55
Total Runoff (in) ............................................................. 2.25
Peak Runoff (cfs) ........................................................... 1.55
Weighted Curve Number ............................................... 77.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:11:47 
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  New England Clean Energy
Connect Project
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  10 - Year Storm

          Subbasin : D
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Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  10 - Year Storm

    Subbasin : E

          Input Data

Area (ac) ........................................................................ 3.72
Weighted Curve Number ............................................... 77.00
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 3.72 D 77.00
Composite Area & Weighted CN 3.72 77.00

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .6 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 14 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.12 0.00 0.00
    Computed Flow Time (min) : 14.09 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 375 0.00 0.00
    Slope (%) : 20.25 0.00 0.00
    Surface Type : Woodland Unpaved Unpaved
    Velocity (ft/sec) : 2.25 0.00 0.00
    Computed Flow Time (min) : 2.78 0.00 0.00
Total TOC (min) ..................16.86

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 4.55
Total Runoff (in) ............................................................. 2.25
Peak Runoff (cfs) ........................................................... 7.00
Weighted Curve Number ............................................... 77.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:16:52 



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  10 - Year Storm

          Subbasin : E



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm

Project Description
Existing Conditions.SPF

Project Options
CFS
Elevation
SCS TR-55
SCS TR-55
Kinematic Wave
YES
NO

Analysis Options
Jul 13, 2017 00:00:00
Jul 14, 2017 00:00:00
Jul 13, 2017 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Number of Elements
Qty
1
5
5
0
5
0
0
0
0
0
0
0
0
0
0
0
0

Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall Rainfall

ID Source ID Type Units Period Depth Distribution
(years) (inches)

1 Rain Gage-01 Time Series TS-25 Cumulative inches Maine Androscoggin 25 5.49 SCS Type III 24-hr

        Outlets .....................................................
Pollutants .........................................................
Land Uses ........................................................

Links..................................................................
        Channels .................................................
        Pipes ........................................................
        Pumps .....................................................
        Orifices ....................................................
        Weirs .......................................................

Nodes................................................................
        Junctions .................................................
        Outfalls ....................................................
        Flow Diversions .......................................
        Inlets ........................................................
        Storage Nodes .........................................

Runoff (Dry Weather) Time Step .....................
Runoff (Wet Weather) Time Step ....................
Reporting Time Step ........................................
Routing Time Step ...........................................

Rain Gages ......................................................
Subbasins.........................................................

Enable Overflow Ponding at Nodes .................
Skip Steady State Analysis Time Periods ........

Start Analysis On .............................................
End Analysis On ...............................................
Start Reporting On ...........................................
Antecedent Dry Days .......................................

File Name .........................................................

Flow Units ........................................................
Elevation Type .................................................
Hydrology Method ............................................
Time of Concentration (TOC) Method .............
Link Routing Method ........................................



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm

Subbasin Summary
Subbasin Area Weighted Total Total Total Peak Time of
ID Curve Rainfall Runoff Runoff Runoff Concentration

Number Volume
(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)

A 21.12 74.38 5.49 2.80 59.03 36.58        0  00:36:01
B 5.93 75.63 5.49 2.91 17.26 15.17        0  00:14:31
C 22.68 71.14 5.49 2.51 56.84 20.83        0  01:29:22
D 0.74 77.00 5.49 3.04 2.25 2.09        0  00:11:47
E 3.72 77.00 5.49 3.04 11.30 9.47        0  00:16:51



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm

Node Summary
Element Element Invert
ID Type Elevation

(ft)
OUT-A Outfall 298.00
OUT-B Outfall 310.00
OUT-C Outfall 298.00
OUT-D Outfall 338.00
OUT-E Outfall 298.00



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm

Subbasin Hydrology

    Subbasin : A

          Input Data

Area (ac) ........................................................................ 21.12
Weighted Curve Number ............................................... 74.38
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 7.92 C 70.00
Woods, Good 13.20 D 77.00
Composite Area & Weighted CN 21.12 74.38

          Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

    Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))

Where :

    Tc = Time of Concentration (hr)
    n   = Manning's roughness
    Lf  = Flow Length (ft)
    P   = 2 yr, 24 hr Rainfall (inches)
    Sf  = Slope (ft/ft)

Shallow Concentrated Flow Equation :

    V  = 16.1345 * (Sf^0.5) (unpaved surface)
    V  = 20.3282 * (Sf^0.5) (paved surface)
    V  = 15.0 * (Sf^0.5) (grassed waterway surface)
    V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface)
    V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)
    V  = 7.0 * (Sf^0.5) (short grass pasture surface)
    V  = 5.0 * (Sf^0.5) (woodland surface)
    V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface)
    Tc = (Lf / V) / (3600 sec/hr)

             Where:

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)

Channel Flow Equation :

    V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n
    R  = Aq / Wp
    Tc = (Lf / V) / (3600 sec/hr)

Where :

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    R  = Hydraulic Radius (ft)
    Aq = Flow Area (ft²)
    Wp = Wetted Perimeter (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)
    n  = Manning's roughness



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .6 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 32.75 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.17 0.00 0.00
    Computed Flow Time (min) : 10.03 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 870 1086 0.00
    Slope (%) : 5.65 .76 0.00
    Surface Type : Woodland Unpaved
    Velocity (ft/sec) : 1.19 1.31 0.00
    Computed Flow Time (min) : 12.18 13.82 0.00
Total TOC (min) ..................36.03

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 5.49
Total Runoff (in) ............................................................. 2.80
Peak Runoff (cfs) ........................................................... 36.58
Weighted Curve Number ............................................... 74.38
Time of Concentration (days hh:mm:ss) ........................ 0 00:36:02 
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  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm

          Subbasin : A



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm

    Subbasin : B

          Input Data

Area (ac) ........................................................................ 5.93
Weighted Curve Number ............................................... 75.63
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 1.16 C 70.00
Woods, Good 4.77 D 77.00
Composite Area & Weighted CN 5.93 75.63

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .6 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 34 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.17 0.00 0.00
    Computed Flow Time (min) : 9.88 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 440 0.00 0.00
    Slope (%) : 10 0.00 0.00
    Surface Type : Woodland Unpaved Unpaved
    Velocity (ft/sec) : 1.58 0.00 0.00
    Computed Flow Time (min) : 4.64 0.00 0.00
Total TOC (min) ..................14.52

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 5.49
Total Runoff (in) ............................................................. 2.91
Peak Runoff (cfs) ........................................................... 15.17
Weighted Curve Number ............................................... 75.63
Time of Concentration (days hh:mm:ss) ........................ 0 00:14:31 
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  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm

          Subbasin : B



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm

    Subbasin : C

          Input Data

Area (ac) ........................................................................ 22.68
Weighted Curve Number ............................................... 71.14
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 14.42 C 70.00
Woods, Good 7.58 D 77.00
Woods, Good 0.68 A 30.00
Composite Area & Weighted CN 22.68 71.14

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .6 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : .47 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.03 0.00 0.00
    Computed Flow Time (min) : 54.75 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 2140 0.00 0.00
    Slope (%) : .47 0.00 0.00
    Surface Type : Grassed waterway Unpaved Unpaved
    Velocity (ft/sec) : 1.03 0.00 0.00
    Computed Flow Time (min) : 34.63 0.00 0.00
Total TOC (min) ..................89.38

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 5.49
Total Runoff (in) ............................................................. 2.51
Peak Runoff (cfs) ........................................................... 20.83
Weighted Curve Number ............................................... 71.14
Time of Concentration (days hh:mm:ss) ........................ 0 01:29:23 
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Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm

          Subbasin : C



  Existing Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm

    Subbasin : D

          Input Data

Area (ac) ........................................................................ 0.74
Weighted Curve Number ............................................... 77.00
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 0.74 D 77.00
Composite Area & Weighted CN 0.74 77.00

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .6 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 23.2 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.14 0.00 0.00
    Computed Flow Time (min) : 11.51 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 33 0.00 0.00
    Slope (%) : 14.75 0.00 0.00
    Surface Type : Woodland Unpaved Unpaved
    Velocity (ft/sec) : 1.92 0.00 0.00
    Computed Flow Time (min) : 0.29 0.00 0.00
Total TOC (min) ..................11.79

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 5.49
Total Runoff (in) ............................................................. 3.04
Peak Runoff (cfs) ........................................................... 2.09
Weighted Curve Number ............................................... 77.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:11:47 
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  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm

          Subbasin : D
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Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm

    Subbasin : E

          Input Data

Area (ac) ........................................................................ 3.72
Weighted Curve Number ............................................... 77.00
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 3.72 D 77.00
Composite Area & Weighted CN 3.72 77.00

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .6 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 14 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.12 0.00 0.00
    Computed Flow Time (min) : 14.09 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 375 0.00 0.00
    Slope (%) : 20.25 0.00 0.00
    Surface Type : Woodland Unpaved Unpaved
    Velocity (ft/sec) : 2.25 0.00 0.00
    Computed Flow Time (min) : 2.78 0.00 0.00
Total TOC (min) ..................16.86

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 5.49
Total Runoff (in) ............................................................. 3.04
Peak Runoff (cfs) ........................................................... 9.47
Weighted Curve Number ............................................... 77.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:16:52 
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Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm

          Subbasin : E



  Proposed Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

Project Description
Proposed Conditions 7-2-18.SPF

Project Options
CFS
Elevation
SCS TR-55
SCS TR-55
Kinematic Wave
YES
NO

Analysis Options
Jul 13, 2017 00:00:00
Jul 14, 2017 00:00:00
Jul 13, 2017 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Number of Elements
Qty
1
9
16
7
5
0
0
4
15
2
5
0
5
3
0
0
0

Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall Rainfall

ID Source ID Type Units Period Depth Distribution
(years) (inches)

1 Rain Gage-01 Time Series TS-02 Cumulative inches Maine Androscoggin 2 3.04 SCS Type III 24-hr

        Outlets .....................................................
Pollutants .........................................................
Land Uses ........................................................

Links..................................................................
        Channels .................................................
        Pipes ........................................................
        Pumps .....................................................
        Orifices ....................................................
        Weirs .......................................................

Nodes................................................................
        Junctions .................................................
        Outfalls ....................................................
        Flow Diversions .......................................
        Inlets ........................................................
        Storage Nodes .........................................

Runoff (Dry Weather) Time Step .....................
Runoff (Wet Weather) Time Step ....................
Reporting Time Step ........................................
Routing Time Step ...........................................

Rain Gages ......................................................
Subbasins.........................................................

Enable Overflow Ponding at Nodes .................
Skip Steady State Analysis Time Periods ........

Start Analysis On .............................................
End Analysis On ...............................................
Start Reporting On ...........................................
Antecedent Dry Days .......................................

File Name .........................................................

Flow Units ........................................................
Elevation Type .................................................
Hydrology Method ............................................
Time of Concentration (TOC) Method .............
Link Routing Method ........................................



  Proposed Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

Subbasin Summary
Subbasin Area Weighted Total Total Total Peak Time of
ID Curve Rainfall Runoff Runoff Runoff Concentration

Number Volume
(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)

A1 12.28 73.16 3.04 0.89 10.93 5.33        0  00:49:44
A2 6.41 81.47 3.04 1.38 8.81 7.96        0  00:12:48
A3 4.01 71.75 3.04 0.82 3.29 2.99        0  00:09:08
B 5.14 75.65 3.04 1.02 5.26 3.66        0  00:24:28
C1-WETLAND 0.75 75.95 3.04 1.04 0.78 0.81        0  00:05:00
C2-WETLAND 0.73 82.63 3.04 1.45 1.06 0.74        0  00:27:24
C3-BYPASS 21.22 71.79 3.04 0.82 17.44 5.79        0  01:29:22
D 0.69 77.00 3.04 1.10 0.76 0.68        0  00:12:07
E 2.96 77.00 3.04 1.10 3.25 2.85        0  00:13:08



  Proposed Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

Node Summary
Element Element Invert
ID Type Elevation

(ft)
CB1 Junction 305.30
CB2 Junction 312.00
END-SECTION-C1 Junction 308.00
END-SECTION-C2 Junction 308.00
OUTLET-STR-A2 Junction 305.60
OUTLET-STR-C1 Junction 308.10
OUTLET-STR-C2 Junction 308.10
OUT-A Outfall 298.00
OUT-B Outfall 310.00
OUT-C Outfall 298.00
OUT-D Outfall 338.00
OUT-E Outfall 298.00
DETENTION-A Storage Node 309.50
FILTER-A2 Storage Node 308.00
WETLAND-C1 Storage Node 308.77
WETLAND-C2 Storage Node 308.77



  Proposed Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

Link Summary
Element Element From To (Outlet) Length Inlet Outlet Average Diameter or Manning's Peak Design Flow Peak Flow Peak Flow
ID Type (Inlet) Node Invert Invert Slope Height Roughness Flow Capacity Velocity Depth

Node Elevation Elevation

(ft) (ft) (ft) (%) (in) (cfs) (cfs) (ft/sec) (ft)
CULV-A Pipe CB1 OUT-A 98.00 305.30 305.12 0.1800 36.000 0.0150 7.21 24.77 3.04 1.11
CULV-A2-1 Pipe CB2 FILTER-A2 104.00 312.00 310.00 1.9200 24.000 0.0150 7.91 27.19 7.52 0.74
CULV-A2-2 Pipe OUTLET-STR-A2 CB1 43.00 305.60 305.30 0.7000 24.000 0.0150 5.34 16.38 4.66 0.79
CULV-C1 Pipe OUTLET-STR-C1 END-SECTION-C1 30.00 308.10 308.00 0.3300 12.000 0.0130 0.02 2.06 0.81 0.07
CULV-C2 Pipe OUTLET-STR-C2 END-SECTION-C2 30.00 308.10 308.00 0.3300 12.000 0.0130 0.02 2.06 0.83 0.07
WETLAND-CHANNEL-C1 Channel END-SECTION-C1 OUT-C 2050.00 308.00 298.00 0.4900 6.000 0.0320 0.02 101.48 0.00 0.00
WETLAND-CHANNEL-C2 Channel END-SECTION-C2 OUT-C 1712.00 308.00 298.00 0.5800 6.000 0.0320 0.02 111.05 0.00 0.00
BEEHIVE-GRATE Orifice DETENTION-A CB1 309.50 305.30 18.167 0.00
ORIF-A2 Orifice FILTER-A2 OUTLET-STR-A2 308.00 305.60 6.000 5.34
ORIF-C1 Orifice WETLAND-C1 OUTLET-STR-C1 308.77 308.10 0.830 0.02
ORIF-C2A Orifice WETLAND-C2 OUTLET-STR-C2 308.77 308.10 0.830 0.02
ORIF-DET-A Orifice DETENTION-A CB1 309.50 305.30 4.000 1.87
SPILLWAY-A2 Weir FILTER-A2 DETENTION-A 308.00 309.50 0.00
SPILLWAY-C1 Weir WETLAND-C1 END-SECTION-C1 308.77 308.00 0.00
SPILLWAY-C2 Weir WETLAND-C2 END-SECTION-C2 308.77 308.00 0.00



  Proposed Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

Subbasin Hydrology

    Subbasin : A1

          Input Data

Area (ac) ........................................................................ 12.28
Weighted Curve Number ............................................... 73.16
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 4.58 D 77.00
> 75% grass cover, Good 0.68 C 74.00
Woods, Good 6.62 C 70.00
> 75% grass cover, Good 0.40 D 80.00
Composite Area & Weighted CN 12.28 73.16

          Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

    Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))

Where :

    Tc = Time of Concentration (hr)
    n   = Manning's roughness
    Lf  = Flow Length (ft)
    P   = 2 yr, 24 hr Rainfall (inches)
    Sf  = Slope (ft/ft)

Shallow Concentrated Flow Equation :

    V  = 16.1345 * (Sf^0.5) (unpaved surface)
    V  = 20.3282 * (Sf^0.5) (paved surface)
    V  = 15.0 * (Sf^0.5) (grassed waterway surface)
    V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface)
    V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)
    V  = 7.0 * (Sf^0.5) (short grass pasture surface)
    V  = 5.0 * (Sf^0.5) (woodland surface)
    V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface)
    Tc = (Lf / V) / (3600 sec/hr)

             Where:

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)

Channel Flow Equation :

    V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n
    R  = Aq / Wp
    Tc = (Lf / V) / (3600 sec/hr)

Where :

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    R  = Hydraulic Radius (ft)
    Aq = Flow Area (ft²)
    Wp = Wetted Perimeter (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)
    n  = Manning's roughness



  Proposed Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .6 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 2 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.05 0.00 0.00
    Computed Flow Time (min) : 30.68 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 1510 0.00 0.00
    Slope (%) : .78 0.00 0.00
    Surface Type : Unpaved Unpaved
    Velocity (ft/sec) : 1.32 0.00 0.00
    Computed Flow Time (min) : 19.07 0.00 0.00
Total TOC (min) ..................49.74

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 3.04
Total Runoff (in) ............................................................. 0.89
Peak Runoff (cfs) ........................................................... 5.33
Weighted Curve Number ............................................... 73.16
Time of Concentration (days hh:mm:ss) ........................ 0 00:49:44 
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Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road
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          Subbasin : A1
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Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

    Subbasin : A2

          Input Data

Area (ac) ........................................................................ 6.41
Weighted Curve Number ............................................... 81.47
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 0.13 D 77.00
Roofs 1.77 D 98.00
> 75% grass cover, Good 1.87 D 80.00
Stone_Pad 1.80 D 60.00
Gravel roads 0.17 D 91.00
Pavement 0.67 D 98.00
Composite Area & Weighted CN 6.41 81.47

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .4 0.00 0.00
    Flow Length (ft) : 85 0.00 0.00
    Slope (%) : 33.33 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.22 0.00 0.00
    Computed Flow Time (min) : 6.32 0.00 0.00

Subarea Subarea Subarea
Channel Flow Computations A B C
    Manning's Roughness : .04 0.00 0.00
    Flow Length (ft) : 1138 0.00 0.00
    Channel Slope (%) : 1.4 0.00 0.00
    Cross Section Area (ft²) : 4.398 0.00 0.00
    Wetted Perimeter  (ft) : 8.12 0.00 0.00
    Velocity (ft/sec) : 2.93 0.00 0.00
    Computed Flow Time (min) : 6.48 0.00 0.00
Total TOC (min) ..................12.80

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 3.04
Total Runoff (in) ............................................................. 1.38
Peak Runoff (cfs) ........................................................... 7.96
Weighted Curve Number ............................................... 81.47
Time of Concentration (days hh:mm:ss) ........................ 0 00:12:48 
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          Subbasin : A2
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  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

    Subbasin : A3

          Input Data

Area (ac) ........................................................................ 4.01
Weighted Curve Number ............................................... 71.75
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
> 75% grass cover, Good 0.75 D 80.00
> 75% grass cover, Good 0.14 C 74.00
Stone_Pad 2.28 D 60.00
Roofs 0.19 D 98.00
Gravel roads 0.25 D 91.00
Pavement 0.35 D 98.00
Foundations 0.05 D 98.00
Composite Area & Weighted CN 4.01 71.75

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .01 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 2 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 1.44 0.00 0.00
    Computed Flow Time (min) : 1.16 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 548 25 200
    Slope (%) : 2 33.33 1.5
    Surface Type : Unpaved
    Velocity (ft/sec) : 2.28 4.04 0.86
    Computed Flow Time (min) : 4.01 0.10 3.88
Total TOC (min) ..................9.14

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 3.04
Total Runoff (in) ............................................................. 0.82
Peak Runoff (cfs) ........................................................... 2.99
Weighted Curve Number ............................................... 71.75
Time of Concentration (days hh:mm:ss) ........................ 0 00:09:08 
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    Subbasin : B

          Input Data

Area (ac) ........................................................................ 5.14
Weighted Curve Number ............................................... 75.65
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 1.20 C 70.00
Woods, Good 3.45 D 77.00
> 75% grass cover, Good 0.49 D 80.00
Composite Area & Weighted CN 5.14 75.65

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .4 0.00 0.00
    Flow Length (ft) : 90 0.00 0.00
    Slope (%) : 33.33 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.23 0.00 0.00
    Computed Flow Time (min) : 6.62 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 368 0.00 0.00
    Slope (%) : 1.63 0.00 0.00
    Surface Type : Unpaved Unpaved
    Velocity (ft/sec) : 1.92 0.00 0.00
    Computed Flow Time (min) : 3.19 0.00 0.00

Subarea Subarea Subarea
Channel Flow Computations A B C
    Manning's Roughness : .3 .3 0.00
    Flow Length (ft) : 272 85 0.00
    Channel Slope (%) : 1.4 16.7 0.00
    Cross Section Area (ft²) : 3.287 1.367 0.00
    Wetted Perimeter  (ft) : 7.17 5.15 0.00
    Velocity (ft/sec) : 0.35 0.84 0.00
    Computed Flow Time (min) : 12.97 1.69 0.00
Total TOC (min) ..................24.48

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 3.04
Total Runoff (in) ............................................................. 1.02
Peak Runoff (cfs) ........................................................... 3.66
Weighted Curve Number ............................................... 75.65
Time of Concentration (days hh:mm:ss) ........................ 0 00:24:29 
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  2 - Year Storm

          Subbasin : B
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  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

    Subbasin : C1-WETLAND

          Input Data

Area (ac) ........................................................................ 0.75
Weighted Curve Number ............................................... 75.95
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 0.12 D 77.00
> 75% grass cover, Good 0.04 A 39.00
> 75% grass cover, Good 0.05 D 80.00
> 75% grass cover, Good 0.34 C 74.00
Woods, Good 0.02 C 70.00
Gravel roads 0.04 A 76.00
Gravel roads 0.09 C 89.00
Gravel roads 0.05 D 91.00
Composite Area & Weighted CN 0.75 75.95

          Time of Concentration

User-Defined TOC override (minutes): 5

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 3.04
Total Runoff (in) ............................................................. 1.04
Peak Runoff (cfs) ........................................................... 0.81
Weighted Curve Number ............................................... 75.95
Time of Concentration (days hh:mm:ss) ........................ 0 00:05:00 
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          Subbasin : C1-WETLAND
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  New England Clean Energy
Connect Project

Merrill Road
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    Subbasin : C2-WETLAND

          Input Data

Area (ac) ........................................................................ 0.73
Weighted Curve Number ............................................... 82.63
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
> 75% grass cover, Good 0.31 C 74.00
Gravel roads 0.42 C 89.00
Composite Area & Weighted CN 0.73 82.63

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .01 0.00 0.00
    Flow Length (ft) : 44 0.00 0.00
    Slope (%) : 2 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 1.22 0.00 0.00
    Computed Flow Time (min) : 0.60 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 636 0.00 0.00
    Slope (%) : 1.6 0.00 0.00
    Surface Type : Grassed waterway Unpaved Unpaved
    Velocity (ft/sec) : 1.90 0.00 0.00
    Computed Flow Time (min) : 5.58 0.00 0.00

Subarea Subarea Subarea
Channel Flow Computations A B C
    Manning's Roughness : .03 0.00 0.00
    Flow Length (ft) : 2256 0.00 0.00
    Channel Slope (%) : .5 0.00 0.00
    Cross Section Area (ft²) : 2.475 0.00 0.00
    Wetted Perimeter  (ft) : 6.91 0.00 0.00
    Velocity (ft/sec) : 1.77 0.00 0.00
    Computed Flow Time (min) : 21.23 0.00 0.00
Total TOC (min) ..................27.41

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 3.04
Total Runoff (in) ............................................................. 1.45
Peak Runoff (cfs) ........................................................... 0.74
Weighted Curve Number ............................................... 82.63
Time of Concentration (days hh:mm:ss) ........................ 0 00:27:25 
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  New England Clean Energy
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  2 - Year Storm

          Subbasin : C2-WETLAND
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  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

    Subbasin : C3-BYPASS

          Input Data

Area (ac) ........................................................................ 21.22
Weighted Curve Number ............................................... 71.79
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
> 75% grass cover, Good 0.01 D 80.00
Woods, Good 12.33 C 70.00
Woods, Good 7.45 D 77.00
> 75% grass cover, Good 0.66 A 39.00
> 75% grass cover, Good 0.57 C 74.00
Gravel roads 0.20 C 89.00
Composite Area & Weighted CN 21.22 71.79

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .6 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : .47 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.03 0.00 0.00
    Computed Flow Time (min) : 54.75 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 2140 0.00 0.00
    Slope (%) : .47 0.00 0.00
    Surface Type : Grassed waterway Unpaved Unpaved
    Velocity (ft/sec) : 1.03 0.00 0.00
    Computed Flow Time (min) : 34.63 0.00 0.00
Total TOC (min) ..................89.38

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 3.04
Total Runoff (in) ............................................................. 0.82
Peak Runoff (cfs) ........................................................... 5.79
Weighted Curve Number ............................................... 71.79
Time of Concentration (days hh:mm:ss) ........................ 0 01:29:23 
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  2 - Year Storm
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  New England Clean Energy
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Merrill Road

  2 - Year Storm

    Subbasin : D

          Input Data

Area (ac) ........................................................................ 0.69
Weighted Curve Number ............................................... 77.00
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 0.74 D 77.00
Composite Area & Weighted CN 0.74 77.00

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .6 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 21 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.14 0.00 0.00
    Computed Flow Time (min) : 11.98 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 16 0.00 0.00
    Slope (%) : 14.5 0.00 0.00
    Surface Type : Woodland Unpaved Unpaved
    Velocity (ft/sec) : 1.90 0.00 0.00
    Computed Flow Time (min) : 0.14 0.00 0.00
Total TOC (min) ..................12.12

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 3.04
Total Runoff (in) ............................................................. 1.10
Peak Runoff (cfs) ........................................................... 0.68
Weighted Curve Number ............................................... 77.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:12:07 
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  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

          Subbasin : D
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Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

    Subbasin : E

          Input Data

Area (ac) ........................................................................ 2.96
Weighted Curve Number ............................................... 77.00
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 2.96 D 77.00
Composite Area & Weighted CN 2.96 77.00

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .6 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 24 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.15 0.00 0.00
    Computed Flow Time (min) : 11.35 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 227 0.00 0.00
    Slope (%) : 18 0.00 0.00
    Surface Type : Woodland Unpaved Unpaved
    Velocity (ft/sec) : 2.12 0.00 0.00
    Computed Flow Time (min) : 1.78 0.00 0.00
Total TOC (min) ..................13.14

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 3.04
Total Runoff (in) ............................................................. 1.10
Peak Runoff (cfs) ........................................................... 2.85
Weighted Curve Number ............................................... 77.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:13:08 
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Junction Input
Element Invert Ground/Rim
ID Elevation (Max)

Elevation
(ft) (ft)

CB1 305.30 310.33
CB2 312.00 316.00
END-SECTION-C1 308.00 6.00
END-SECTION-C2 308.00 6.00
OUTLET-STR-A2 305.60 312.00
OUTLET-STR-C1 308.10 312.00
OUTLET-STR-C2 308.10 312.00
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Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

Junction Results
Element Peak Max HGL Max HGL Min Average HGL Time of
ID Inflow Elevation Depth Freeboard Elevation Max HGL

Attained Attained Attained Attained Occurrence

(cfs) (ft) (ft) (ft) (ft) (days hh:mm)
CB1 7.21 306.41 1.11 3.92 305.49 0  12:26
CB2 7.95 312.74 0.74 3.26 312.11 0  12:15
END-SECTION-C1 0.02 308.07 0.07 3.16 308.06 0  20:56
END-SECTION-C2 0.02 308.07 0.07 3.16 308.06 0  22:16
OUTLET-STR-A2 5.34 306.39 0.79 5.61 305.73 0  12:26
OUTLET-STR-C1 0.02 308.17 0.07 3.83 308.16 0  20:56
OUTLET-STR-C2 0.02 308.17 0.07 3.83 308.16 0  22:15
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Pipe Input
Element Length Inlet Outlet Average Pipe Pipe Pipe Manning's
ID Invert Invert Slope Shape Diameter or Width Roughness

Elevation Elevation Height
(ft) (ft) (ft) (%) (in) (in)

CULV-A 98.00 305.30 305.12 0.1800 CIRCULAR 36.000 36.000 0.0150
CULV-A2-1 104.00 312.00 310.00 1.9200 CIRCULAR 24.000 24.000 0.0150
CULV-A2-2 43.00 305.60 305.30 0.7000 CIRCULAR 24.000 24.000 0.0150
CULV-C1 30.00 308.10 308.00 0.3300 CIRCULAR 12.000 12.000 0.0130
CULV-C2 30.00 308.10 308.00 0.3300 CIRCULAR 12.000 12.000 0.0130
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Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

Pipe Results
Element Peak Time of Design Flow Peak Flow Peak Flow
ID Flow Peak Flow Capacity Velocity Depth

Occurrence

(cfs) (days hh:mm) (cfs) (ft/sec) (ft)
CULV-A 7.21 0  12:26 24.77 3.04 1.11
CULV-A2-1 7.91 0  12:15 27.19 7.52 0.74
CULV-A2-2 5.34 0  12:26 16.38 4.66 0.79
CULV-C1 0.02 0  20:56 2.06 0.81 0.07
CULV-C2 0.02 0  22:16 2.06 0.83 0.07
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Storage Nodes

    Storage Node : DETENTION-A

          Input Data

309.50
312.00
2.50
309.50
0.00
0.00
0.00

          Storage Area Volume Curves
Storage Curve : Storage-08

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 113 0.000
.5 15327 3860.00

1.2 18183. 15588.50
1.5 18635 21111.20
2.5 22257 41557.20

Evaporation Loss .............................................................

Invert Elevation (ft) ...........................................................
Max (Rim) Elevation (ft) ...................................................
Max (Rim) Offset (ft) ........................................................
Initial Water Elevation (ft) .................................................
Initial Water Depth (ft) ......................................................
Ponded Area (ft²) .............................................................
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  2 - Year Storm

    Storage Node : DETENTION-A (continued)

          Outflow Orifices

Element Orifice Orifice Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

BEEHIVE-GRATE Bottom CIRCULAR 18.17 310.33 0.61
ORIF-DET-A Side Rectangular 4.00 36.00 309.50 0.63

          Output Summary Results

2.94
2.94
1.87
0.00
309.81
0.31
309.54
0.04
0  12:25
0.000
0
0
0.00

Total Time Flooded (min) ................................................
Total Retention Time (sec) ..............................................

Max HGL Depth Attained (ft) ...........................................
Average HGL Elevation Attained (ft) ................................
Average HGL Depth Attained (ft) .....................................
Time of Max HGL Occurrence (days hh:mm) ..................
Total Exfiltration Volume (1000-ft³) ..................................
Total Flooded Volume (ac-in) ..........................................

Peak Inflow (cfs) ..............................................................
Peak Lateral Inflow (cfs) ..................................................
Peak Outflow (cfs) ...........................................................
Peak Exfiltration Flow Rate (cfm) ....................................
Max HGL Elevation Attained (ft) ......................................
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    Storage Node : FILTER-A2

          Input Data

308.00
312.00
4.00
309.00
1.00
0.00
0.00

          Storage Area Volume Curves
Storage Curve : Storage-05

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 2178 0.000
1 5898 4038.00
2 7084 10529.00
3 8421 18281.50
4 9818 27401.00

Initial Water Depth (ft) ......................................................
Ponded Area (ft²) .............................................................
Evaporation Loss .............................................................

Invert Elevation (ft) ...........................................................
Max (Rim) Elevation (ft) ...................................................
Max (Rim) Offset (ft) ........................................................
Initial Water Elevation (ft) .................................................
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    Storage Node : FILTER-A2 (continued)

          Outflow Weirs

Element Weir Crest Length Weir Total Discharge
ID Type Elevation Height Coefficient

(ft) (ft) (ft)
SPILLWAY-A2 Trapezoidal 310.70 55.00 1.30 3.10

          Outflow Orifices

Element Orifice Orifice Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

ORIF-A2 Side Rectangular 6.00 35.00 309.00 0.63

          Output Summary Results

7.91
0.00
5.34
0.00
309.78
1.78
309.08
1.08
0  12:26
0.000
0
0
0.00

Total Exfiltration Volume (1000-ft³) ..................................
Total Flooded Volume (ac-in) ..........................................
Total Time Flooded (min) ................................................
Total Retention Time (sec) ..............................................

Peak Exfiltration Flow Rate (cfm) ....................................
Max HGL Elevation Attained (ft) ......................................
Max HGL Depth Attained (ft) ...........................................
Average HGL Elevation Attained (ft) ................................
Average HGL Depth Attained (ft) .....................................
Time of Max HGL Occurrence (days hh:mm) ..................

Peak Inflow (cfs) ..............................................................
Peak Lateral Inflow (cfs) ..................................................
Peak Outflow (cfs) ...........................................................
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    Storage Node : WETLAND-C1

          Input Data

308.77
312.00
3.23
309.33
0.56
0.00
0.00

          Storage Area Volume Curves
Storage Curve : Storage-09

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 2183 0.000

.57 2815 1424.43
1.33 3441 3801.71
2.33 4347 7695.71
3.33 5324 12531.21

Max (Rim) Offset (ft) ........................................................
Initial Water Elevation (ft) .................................................
Initial Water Depth (ft) ......................................................
Ponded Area (ft²) .............................................................
Evaporation Loss .............................................................

Invert Elevation (ft) ...........................................................
Max (Rim) Elevation (ft) ...................................................



  Proposed Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm



  Proposed Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

    Storage Node : WETLAND-C1 (continued)

          Outflow Weirs

Element Weir Crest Length Weir Total Discharge
ID Type Elevation Height Coefficient

(ft) (ft) (ft)
SPILLWAY-C1 Trapezoidal 310.70 10.00 1.30 3.33

          Outflow Orifices

Element Orifice Orifice Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

ORIF-C1 Side CIRCULAR 0.83 308.10 0.61

          Output Summary Results

0.77
0.77
0.02
0.00
309.84
1.07
309.51
0.74
0  20:56
0.000
0
0
0.00

Average HGL Depth Attained (ft) .....................................
Time of Max HGL Occurrence (days hh:mm) ..................
Total Exfiltration Volume (1000-ft³) ..................................
Total Flooded Volume (ac-in) ..........................................
Total Time Flooded (min) ................................................
Total Retention Time (sec) ..............................................

Peak Lateral Inflow (cfs) ..................................................
Peak Outflow (cfs) ...........................................................
Peak Exfiltration Flow Rate (cfm) ....................................
Max HGL Elevation Attained (ft) ......................................
Max HGL Depth Attained (ft) ...........................................
Average HGL Elevation Attained (ft) ................................

Peak Inflow (cfs) ..............................................................



  Proposed Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  2 - Year Storm

    Storage Node : WETLAND-C2

          Input Data

308.77
312.00
3.23
309.42
0.65
0.00
0.00

          Storage Area Volume Curves
Storage Curve : Storage-07

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 2828 0.000

.57 3522 1809.75
1.23 5207 4690.32
2.33 7549 11706.12
3.33 8345 19653.12

Evaporation Loss .............................................................

Invert Elevation (ft) ...........................................................
Max (Rim) Elevation (ft) ...................................................
Max (Rim) Offset (ft) ........................................................
Initial Water Elevation (ft) .................................................
Initial Water Depth (ft) ......................................................
Ponded Area (ft²) .............................................................
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    Storage Node : WETLAND-C2 (continued)

          Outflow Weirs

Element Weir Crest Length Weir Total Discharge
ID Type Elevation Height Coefficient

(ft) (ft) (ft)
SPILLWAY-C2 Trapezoidal 310.80 10.00 1.20 3.10

          Outflow Orifices

Element Orifice Orifice Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

ORIF-C2A Side CIRCULAR 0.83 308.10 0.61

          Output Summary Results

0.74
0.74
0.02
0.00
309.97
1.2
309.62
0.85
0  22:15
0.000
0
0
0.00

Total Time Flooded (min) ................................................
Total Retention Time (sec) ..............................................

Max HGL Depth Attained (ft) ...........................................
Average HGL Elevation Attained (ft) ................................
Average HGL Depth Attained (ft) .....................................
Time of Max HGL Occurrence (days hh:mm) ..................
Total Exfiltration Volume (1000-ft³) ..................................
Total Flooded Volume (ac-in) ..........................................

Peak Inflow (cfs) ..............................................................
Peak Lateral Inflow (cfs) ..................................................
Peak Outflow (cfs) ...........................................................
Peak Exfiltration Flow Rate (cfm) ....................................
Max HGL Elevation Attained (ft) ......................................
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Project Description
Proposed Conditions 7-2-18.SPF

Project Options
CFS
Elevation
SCS TR-55
SCS TR-55
Kinematic Wave
YES
NO

Analysis Options
Jul 13, 2017 00:00:00
Jul 14, 2017 00:00:00
Jul 13, 2017 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Number of Elements
Qty
1
9
16
7
5
0
0
4
15
2
5
0
5
3
0
0
0

Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall Rainfall

ID Source ID Type Units Period Depth Distribution
(years) (inches)

1 Rain Gage-01 Time Series TS-10 Cumulative inches Maine Androscoggin 10 4.55 SCS Type III 24-hr

        Outlets .....................................................
Pollutants .........................................................
Land Uses ........................................................

Links..................................................................
        Channels .................................................
        Pipes ........................................................
        Pumps .....................................................
        Orifices ....................................................
        Weirs .......................................................

Nodes................................................................
        Junctions .................................................
        Outfalls ....................................................
        Flow Diversions .......................................
        Inlets ........................................................
        Storage Nodes .........................................

Runoff (Dry Weather) Time Step .....................
Runoff (Wet Weather) Time Step ....................
Reporting Time Step ........................................
Routing Time Step ...........................................

Rain Gages ......................................................
Subbasins.........................................................

Enable Overflow Ponding at Nodes .................
Skip Steady State Analysis Time Periods ........

Start Analysis On .............................................
End Analysis On ...............................................
Start Reporting On ...........................................
Antecedent Dry Days .......................................

File Name .........................................................

Flow Units ........................................................
Elevation Type .................................................
Hydrology Method ............................................
Time of Concentration (TOC) Method .............
Link Routing Method ........................................
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Subbasin Summary
Subbasin Area Weighted Total Total Total Peak Time of
ID Curve Rainfall Runoff Runoff Runoff Concentration

Number Volume
(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)

A1 12.28 73.16 4.55 1.95 23.90 12.43        0  00:49:44
A2 6.41 81.47 4.55 2.63 16.88 15.32        0  00:12:48
A3 4.01 71.75 4.55 1.84 7.37 7.15        0  00:09:08
B 5.14 75.65 4.55 2.14 11.01 8.01        0  00:24:28
C1-WETLAND 0.75 75.95 4.55 2.17 1.62 1.70        0  00:05:00
C2-WETLAND 0.73 82.63 4.55 2.74 2.00 1.40        0  00:27:24
C3-BYPASS 21.22 71.79 4.55 1.84 39.09 14.12        0  01:29:22
D 0.69 77.00 4.55 2.25 1.55 1.43        0  00:12:07
E 2.96 77.00 4.55 2.25 6.66 6.01        0  00:13:08
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Node Summary
Element Element Invert
ID Type Elevation

(ft)
CB1 Junction 305.30
CB2 Junction 312.00
END-SECTION-C1 Junction 308.00
END-SECTION-C2 Junction 308.00
OUTLET-STR-A2 Junction 305.60
OUTLET-STR-C1 Junction 308.10
OUTLET-STR-C2 Junction 308.10
OUT-A Outfall 298.00
OUT-B Outfall 310.00
OUT-C Outfall 298.00
OUT-D Outfall 338.00
OUT-E Outfall 298.00
DETENTION-A Storage Node 309.50
FILTER-A2 Storage Node 308.00
WETLAND-C1 Storage Node 308.77
WETLAND-C2 Storage Node 308.77
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Link Summary
Element Element From To (Outlet) Length Inlet Outlet Average Diameter or Manning's Peak Design Flow Peak Flow Peak Flow
ID Type (Inlet) Node Invert Invert Slope Height Roughness Flow Capacity Velocity Depth

Node Elevation Elevation

(ft) (ft) (ft) (%) (in) (cfs) (cfs) (ft/sec) (ft)
CULV-A Pipe CB1 OUT-A 98.00 305.30 305.12 0.1800 36.000 0.0150 11.78 24.77 3.46 1.46
CULV-A2-1 Pipe CB2 FILTER-A2 104.00 312.00 310.00 1.9200 24.000 0.0150 15.24 27.19 8.91 1.07
CULV-A2-2 Pipe OUTLET-STR-A2 CB1 43.00 305.60 305.30 0.7000 24.000 0.0150 8.54 16.38 5.27 1.03
CULV-C1 Pipe OUTLET-STR-C1 END-SECTION-C1 30.00 308.10 308.00 0.3300 12.000 0.0130 0.02 2.06 0.89 0.08
CULV-C2 Pipe OUTLET-STR-C2 END-SECTION-C2 30.00 308.10 308.00 0.3300 12.000 0.0130 0.02 2.06 0.88 0.08
WETLAND-CHANNEL-C1 Channel END-SECTION-C1 OUT-C 2050.00 308.00 298.00 0.4900 6.000 0.0320 0.02 101.48 0.00 0.00
WETLAND-CHANNEL-C2 Channel END-SECTION-C2 OUT-C 1712.00 308.00 298.00 0.5800 6.000 0.0320 0.02 111.05 0.00 0.00
BEEHIVE-GRATE Orifice DETENTION-A CB1 309.50 305.30 18.167 0.00
ORIF-A2 Orifice FILTER-A2 OUTLET-STR-A2 308.00 305.60 6.000 8.54
ORIF-C1 Orifice WETLAND-C1 OUTLET-STR-C1 308.77 308.10 0.830 0.02
ORIF-C2A Orifice WETLAND-C2 OUTLET-STR-C2 308.77 308.10 0.830 0.02
ORIF-DET-A Orifice DETENTION-A CB1 309.50 305.30 4.000 3.24
SPILLWAY-A2 Weir FILTER-A2 DETENTION-A 308.00 309.50 0.00
SPILLWAY-C1 Weir WETLAND-C1 END-SECTION-C1 308.77 308.00 0.00
SPILLWAY-C2 Weir WETLAND-C2 END-SECTION-C2 308.77 308.00 0.00
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Subbasin Hydrology

    Subbasin : A1

          Input Data

Area (ac) ........................................................................ 12.28
Weighted Curve Number ............................................... 73.16
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 4.58 D 77.00
> 75% grass cover, Good 0.68 C 74.00
Woods, Good 6.62 C 70.00
> 75% grass cover, Good 0.40 D 80.00
Composite Area & Weighted CN 12.28 73.16

          Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

    Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))

Where :

    Tc = Time of Concentration (hr)
    n   = Manning's roughness
    Lf  = Flow Length (ft)
    P   = 2 yr, 24 hr Rainfall (inches)
    Sf  = Slope (ft/ft)

Shallow Concentrated Flow Equation :

    V  = 16.1345 * (Sf^0.5) (unpaved surface)
    V  = 20.3282 * (Sf^0.5) (paved surface)
    V  = 15.0 * (Sf^0.5) (grassed waterway surface)
    V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface)
    V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)
    V  = 7.0 * (Sf^0.5) (short grass pasture surface)
    V  = 5.0 * (Sf^0.5) (woodland surface)
    V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface)
    Tc = (Lf / V) / (3600 sec/hr)

             Where:

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)

Channel Flow Equation :

    V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n
    R  = Aq / Wp
    Tc = (Lf / V) / (3600 sec/hr)

Where :

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    R  = Hydraulic Radius (ft)
    Aq = Flow Area (ft²)
    Wp = Wetted Perimeter (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)
    n  = Manning's roughness
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Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .6 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 2 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.05 0.00 0.00
    Computed Flow Time (min) : 30.68 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 1510 0.00 0.00
    Slope (%) : .78 0.00 0.00
    Surface Type : Unpaved Unpaved
    Velocity (ft/sec) : 1.32 0.00 0.00
    Computed Flow Time (min) : 19.07 0.00 0.00
Total TOC (min) ..................49.74

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 4.55
Total Runoff (in) ............................................................. 1.95
Peak Runoff (cfs) ........................................................... 12.43
Weighted Curve Number ............................................... 73.16
Time of Concentration (days hh:mm:ss) ........................ 0 00:49:44 
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    Subbasin : A2

          Input Data

Area (ac) ........................................................................ 6.41
Weighted Curve Number ............................................... 81.47
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 0.13 D 77.00
Roofs 1.77 D 98.00
> 75% grass cover, Good 1.87 D 80.00
Stone_Pad 1.80 D 60.00
Gravel roads 0.17 D 91.00
Pavement 0.67 D 98.00
Composite Area & Weighted CN 6.41 81.47

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .4 0.00 0.00
    Flow Length (ft) : 85 0.00 0.00
    Slope (%) : 33.33 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.22 0.00 0.00
    Computed Flow Time (min) : 6.32 0.00 0.00

Subarea Subarea Subarea
Channel Flow Computations A B C
    Manning's Roughness : .04 0.00 0.00
    Flow Length (ft) : 1138 0.00 0.00
    Channel Slope (%) : 1.4 0.00 0.00
    Cross Section Area (ft²) : 4.398 0.00 0.00
    Wetted Perimeter  (ft) : 8.12 0.00 0.00
    Velocity (ft/sec) : 2.93 0.00 0.00
    Computed Flow Time (min) : 6.48 0.00 0.00
Total TOC (min) ..................12.80

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 4.55
Total Runoff (in) ............................................................. 2.63
Peak Runoff (cfs) ........................................................... 15.32
Weighted Curve Number ............................................... 81.47
Time of Concentration (days hh:mm:ss) ........................ 0 00:12:48 
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    Subbasin : A3

          Input Data

Area (ac) ........................................................................ 4.01
Weighted Curve Number ............................................... 71.75
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
> 75% grass cover, Good 0.75 D 80.00
> 75% grass cover, Good 0.14 C 74.00
Stone_Pad 2.28 D 60.00
Roofs 0.19 D 98.00
Gravel roads 0.25 D 91.00
Pavement 0.35 D 98.00
Foundations 0.05 D 98.00
Composite Area & Weighted CN 4.01 71.75

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .01 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 2 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 1.44 0.00 0.00
    Computed Flow Time (min) : 1.16 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 548 25 200
    Slope (%) : 2 33.33 1.5
    Surface Type : Unpaved
    Velocity (ft/sec) : 2.28 4.04 0.86
    Computed Flow Time (min) : 4.01 0.10 3.88
Total TOC (min) ..................9.14

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 4.55
Total Runoff (in) ............................................................. 1.84
Peak Runoff (cfs) ........................................................... 7.15
Weighted Curve Number ............................................... 71.75
Time of Concentration (days hh:mm:ss) ........................ 0 00:09:08 



  Proposed Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  10 - Year Storm

          Subbasin : A3



  Proposed Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  10 - Year Storm

    Subbasin : B

          Input Data

Area (ac) ........................................................................ 5.14
Weighted Curve Number ............................................... 75.65
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 1.20 C 70.00
Woods, Good 3.45 D 77.00
> 75% grass cover, Good 0.49 D 80.00
Composite Area & Weighted CN 5.14 75.65

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .4 0.00 0.00
    Flow Length (ft) : 90 0.00 0.00
    Slope (%) : 33.33 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.23 0.00 0.00
    Computed Flow Time (min) : 6.62 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 368 0.00 0.00
    Slope (%) : 1.63 0.00 0.00
    Surface Type : Unpaved Unpaved
    Velocity (ft/sec) : 1.92 0.00 0.00
    Computed Flow Time (min) : 3.19 0.00 0.00

Subarea Subarea Subarea
Channel Flow Computations A B C
    Manning's Roughness : .3 .3 0.00
    Flow Length (ft) : 272 85 0.00
    Channel Slope (%) : 1.4 16.7 0.00
    Cross Section Area (ft²) : 3.287 1.367 0.00
    Wetted Perimeter  (ft) : 7.17 5.15 0.00
    Velocity (ft/sec) : 0.35 0.84 0.00
    Computed Flow Time (min) : 12.97 1.69 0.00
Total TOC (min) ..................24.48

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 4.55
Total Runoff (in) ............................................................. 2.14
Peak Runoff (cfs) ........................................................... 8.01
Weighted Curve Number ............................................... 75.65
Time of Concentration (days hh:mm:ss) ........................ 0 00:24:29 
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    Subbasin : C1-WETLAND

          Input Data

Area (ac) ........................................................................ 0.75
Weighted Curve Number ............................................... 75.95
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 0.12 D 77.00
> 75% grass cover, Good 0.04 A 39.00
> 75% grass cover, Good 0.05 D 80.00
> 75% grass cover, Good 0.34 C 74.00
Woods, Good 0.02 C 70.00
Gravel roads 0.04 A 76.00
Gravel roads 0.09 C 89.00
Gravel roads 0.05 D 91.00
Composite Area & Weighted CN 0.75 75.95

          Time of Concentration

User-Defined TOC override (minutes): 5

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 4.55
Total Runoff (in) ............................................................. 2.17
Peak Runoff (cfs) ........................................................... 1.70
Weighted Curve Number ............................................... 75.95
Time of Concentration (days hh:mm:ss) ........................ 0 00:05:00 
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    Subbasin : C2-WETLAND

          Input Data

Area (ac) ........................................................................ 0.73
Weighted Curve Number ............................................... 82.63
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
> 75% grass cover, Good 0.31 C 74.00
Gravel roads 0.42 C 89.00
Composite Area & Weighted CN 0.73 82.63

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .01 0.00 0.00
    Flow Length (ft) : 44 0.00 0.00
    Slope (%) : 2 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 1.22 0.00 0.00
    Computed Flow Time (min) : 0.60 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 636 0.00 0.00
    Slope (%) : 1.6 0.00 0.00
    Surface Type : Grassed waterway Unpaved Unpaved
    Velocity (ft/sec) : 1.90 0.00 0.00
    Computed Flow Time (min) : 5.58 0.00 0.00

Subarea Subarea Subarea
Channel Flow Computations A B C
    Manning's Roughness : .03 0.00 0.00
    Flow Length (ft) : 2256 0.00 0.00
    Channel Slope (%) : .5 0.00 0.00
    Cross Section Area (ft²) : 2.475 0.00 0.00
    Wetted Perimeter  (ft) : 6.91 0.00 0.00
    Velocity (ft/sec) : 1.77 0.00 0.00
    Computed Flow Time (min) : 21.23 0.00 0.00
Total TOC (min) ..................27.41

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 4.55
Total Runoff (in) ............................................................. 2.74
Peak Runoff (cfs) ........................................................... 1.40
Weighted Curve Number ............................................... 82.63
Time of Concentration (days hh:mm:ss) ........................ 0 00:27:25 
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    Subbasin : C3-BYPASS

          Input Data

Area (ac) ........................................................................ 21.22
Weighted Curve Number ............................................... 71.79
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
> 75% grass cover, Good 0.01 D 80.00
Woods, Good 12.33 C 70.00
Woods, Good 7.45 D 77.00
> 75% grass cover, Good 0.66 A 39.00
> 75% grass cover, Good 0.57 C 74.00
Gravel roads 0.20 C 89.00
Composite Area & Weighted CN 21.22 71.79

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .6 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : .47 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.03 0.00 0.00
    Computed Flow Time (min) : 54.75 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 2140 0.00 0.00
    Slope (%) : .47 0.00 0.00
    Surface Type : Grassed waterway Unpaved Unpaved
    Velocity (ft/sec) : 1.03 0.00 0.00
    Computed Flow Time (min) : 34.63 0.00 0.00
Total TOC (min) ..................89.38

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 4.55
Total Runoff (in) ............................................................. 1.84
Peak Runoff (cfs) ........................................................... 14.12
Weighted Curve Number ............................................... 71.79
Time of Concentration (days hh:mm:ss) ........................ 0 01:29:23 



  Proposed Conditions
Hydraulic/Hydrologic Report
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          Subbasin : C3-BYPASS
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  New England Clean Energy
Connect Project

Merrill Road

  10 - Year Storm

    Subbasin : D

          Input Data

Area (ac) ........................................................................ 0.69
Weighted Curve Number ............................................... 77.00
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 0.74 D 77.00
Composite Area & Weighted CN 0.74 77.00

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .6 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 21 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.14 0.00 0.00
    Computed Flow Time (min) : 11.98 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 16 0.00 0.00
    Slope (%) : 14.5 0.00 0.00
    Surface Type : Woodland Unpaved Unpaved
    Velocity (ft/sec) : 1.90 0.00 0.00
    Computed Flow Time (min) : 0.14 0.00 0.00
Total TOC (min) ..................12.12

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 4.55
Total Runoff (in) ............................................................. 2.25
Peak Runoff (cfs) ........................................................... 1.43
Weighted Curve Number ............................................... 77.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:12:07 
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          Subbasin : D
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Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  10 - Year Storm

    Subbasin : E

          Input Data

Area (ac) ........................................................................ 2.96
Weighted Curve Number ............................................... 77.00
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 2.96 D 77.00
Composite Area & Weighted CN 2.96 77.00

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .6 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 24 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.15 0.00 0.00
    Computed Flow Time (min) : 11.35 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 227 0.00 0.00
    Slope (%) : 18 0.00 0.00
    Surface Type : Woodland Unpaved Unpaved
    Velocity (ft/sec) : 2.12 0.00 0.00
    Computed Flow Time (min) : 1.78 0.00 0.00
Total TOC (min) ..................13.14

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 4.55
Total Runoff (in) ............................................................. 2.25
Peak Runoff (cfs) ........................................................... 6.01
Weighted Curve Number ............................................... 77.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:13:08 
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          Subbasin : E
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  10 - Year Storm

Junction Input
Element Invert Ground/Rim
ID Elevation (Max)

Elevation
(ft) (ft)

CB1 305.30 310.33
CB2 312.00 316.00
END-SECTION-C1 308.00 6.00
END-SECTION-C2 308.00 6.00
OUTLET-STR-A2 305.60 312.00
OUTLET-STR-C1 308.10 312.00
OUTLET-STR-C2 308.10 312.00
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Junction Results
Element Peak Max HGL Max HGL Min Average HGL Time of
ID Inflow Elevation Depth Freeboard Elevation Max HGL

Attained Attained Attained Attained Occurrence

(cfs) (ft) (ft) (ft) (ft) (days hh:mm)
CB1 11.78 306.76 1.46 3.57 305.58 0  12:29
CB2 15.30 313.07 1.07 2.93 312.15 0  12:15
END-SECTION-C1 0.02 308.08 0.08 3.15 308.07 0  23:46
END-SECTION-C2 0.02 308.08 0.08 3.15 308.07 1  00:00
OUTLET-STR-A2 8.54 306.63 1.03 5.37 305.79 0  12:29
OUTLET-STR-C1 0.02 308.18 0.08 3.82 308.17 0  23:45
OUTLET-STR-C2 0.02 308.18 0.08 3.82 308.17 1  00:00
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Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  10 - Year Storm

Pipe Input
Element Length Inlet Outlet Average Pipe Pipe Pipe Manning's
ID Invert Invert Slope Shape Diameter or Width Roughness

Elevation Elevation Height
(ft) (ft) (ft) (%) (in) (in)

CULV-A 98.00 305.30 305.12 0.1800 CIRCULAR 36.000 36.000 0.0150
CULV-A2-1 104.00 312.00 310.00 1.9200 CIRCULAR 24.000 24.000 0.0150
CULV-A2-2 43.00 305.60 305.30 0.7000 CIRCULAR 24.000 24.000 0.0150
CULV-C1 30.00 308.10 308.00 0.3300 CIRCULAR 12.000 12.000 0.0130
CULV-C2 30.00 308.10 308.00 0.3300 CIRCULAR 12.000 12.000 0.0130
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Pipe Results
Element Peak Time of Design Flow Peak Flow Peak Flow
ID Flow Peak Flow Capacity Velocity Depth

Occurrence

(cfs) (days hh:mm) (cfs) (ft/sec) (ft)
CULV-A 11.78 0  12:29 24.77 3.46 1.46
CULV-A2-1 15.24 0  12:15 27.19 8.91 1.07
CULV-A2-2 8.54 0  12:29 16.38 5.27 1.03
CULV-C1 0.02 0  23:46 2.06 0.89 0.08
CULV-C2 0.02 1  00:00 2.06 0.88 0.08
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Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  10 - Year Storm

Storage Nodes

    Storage Node : DETENTION-A

          Input Data

309.50
312.00
2.50
309.50
0.00
0.00
0.00

          Storage Area Volume Curves
Storage Curve : Storage-08

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 113 0.000
.5 15327 3860.00

1.2 18183. 15588.50
1.5 18635 21111.20
2.5 22257 41557.20

Evaporation Loss .............................................................

Invert Elevation (ft) ...........................................................
Max (Rim) Elevation (ft) ...................................................
Max (Rim) Offset (ft) ........................................................
Initial Water Elevation (ft) .................................................
Initial Water Depth (ft) ......................................................
Ponded Area (ft²) .............................................................
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  Proposed Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  10 - Year Storm

    Storage Node : DETENTION-A (continued)

          Outflow Orifices

Element Orifice Orifice Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

BEEHIVE-GRATE Bottom CIRCULAR 18.17 310.33 0.61
ORIF-DET-A Side Rectangular 4.00 36.00 309.50 0.63

          Output Summary Results

6.94
6.94
3.24
0.00
310.08
0.58
309.57
0.07
0  12:30
0.000
0
0
0.00

Total Time Flooded (min) ................................................
Total Retention Time (sec) ..............................................

Max HGL Depth Attained (ft) ...........................................
Average HGL Elevation Attained (ft) ................................
Average HGL Depth Attained (ft) .....................................
Time of Max HGL Occurrence (days hh:mm) ..................
Total Exfiltration Volume (1000-ft³) ..................................
Total Flooded Volume (ac-in) ..........................................

Peak Inflow (cfs) ..............................................................
Peak Lateral Inflow (cfs) ..................................................
Peak Outflow (cfs) ...........................................................
Peak Exfiltration Flow Rate (cfm) ....................................
Max HGL Elevation Attained (ft) ......................................
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    Storage Node : FILTER-A2

          Input Data

308.00
312.00
4.00
309.00
1.00
0.00
0.00

          Storage Area Volume Curves
Storage Curve : Storage-05

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 2178 0.000
1 5898 4038.00
2 7084 10529.00
3 8421 18281.50
4 9818 27401.00

Initial Water Depth (ft) ......................................................
Ponded Area (ft²) .............................................................
Evaporation Loss .............................................................

Invert Elevation (ft) ...........................................................
Max (Rim) Elevation (ft) ...................................................
Max (Rim) Offset (ft) ........................................................
Initial Water Elevation (ft) .................................................
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  New England Clean Energy
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    Storage Node : FILTER-A2 (continued)

          Outflow Weirs

Element Weir Crest Length Weir Total Discharge
ID Type Elevation Height Coefficient

(ft) (ft) (ft)
SPILLWAY-A2 Trapezoidal 310.70 55.00 1.30 3.10

          Outflow Orifices

Element Orifice Orifice Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

ORIF-A2 Side Rectangular 6.00 35.00 309.00 0.63

          Output Summary Results

15.24
0.00
8.54
0.00
310.61
2.61
309.14
1.14
0  12:29
0.000
0
0
0.00

Total Exfiltration Volume (1000-ft³) ..................................
Total Flooded Volume (ac-in) ..........................................
Total Time Flooded (min) ................................................
Total Retention Time (sec) ..............................................

Peak Exfiltration Flow Rate (cfm) ....................................
Max HGL Elevation Attained (ft) ......................................
Max HGL Depth Attained (ft) ...........................................
Average HGL Elevation Attained (ft) ................................
Average HGL Depth Attained (ft) .....................................
Time of Max HGL Occurrence (days hh:mm) ..................

Peak Inflow (cfs) ..............................................................
Peak Lateral Inflow (cfs) ..................................................
Peak Outflow (cfs) ...........................................................
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    Storage Node : WETLAND-C1

          Input Data

308.77
312.00
3.23
309.33
0.56
0.00
0.00

          Storage Area Volume Curves
Storage Curve : Storage-09

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 2183 0.000

.57 2815 1424.43
1.33 3441 3801.71
2.33 4347 7695.71
3.33 5324 12531.21

Max (Rim) Offset (ft) ........................................................
Initial Water Elevation (ft) .................................................
Initial Water Depth (ft) ......................................................
Ponded Area (ft²) .............................................................
Evaporation Loss .............................................................

Invert Elevation (ft) ...........................................................
Max (Rim) Elevation (ft) ...................................................
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    Storage Node : WETLAND-C1 (continued)

          Outflow Weirs

Element Weir Crest Length Weir Total Discharge
ID Type Elevation Height Coefficient

(ft) (ft) (ft)
SPILLWAY-C1 Trapezoidal 310.70 10.00 1.30 3.33

          Outflow Orifices

Element Orifice Orifice Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

ORIF-C1 Side CIRCULAR 0.83 308.10 0.61

          Output Summary Results

1.66
1.66
0.02
0.00
310.61
1.84
309.87
1.1
0  23:45
0.000
0
0
0.00

Average HGL Depth Attained (ft) .....................................
Time of Max HGL Occurrence (days hh:mm) ..................
Total Exfiltration Volume (1000-ft³) ..................................
Total Flooded Volume (ac-in) ..........................................
Total Time Flooded (min) ................................................
Total Retention Time (sec) ..............................................

Peak Lateral Inflow (cfs) ..................................................
Peak Outflow (cfs) ...........................................................
Peak Exfiltration Flow Rate (cfm) ....................................
Max HGL Elevation Attained (ft) ......................................
Max HGL Depth Attained (ft) ...........................................
Average HGL Elevation Attained (ft) ................................

Peak Inflow (cfs) ..............................................................
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    Storage Node : WETLAND-C2

          Input Data

308.77
312.00
3.23
309.42
0.65
0.00
0.00

          Storage Area Volume Curves
Storage Curve : Storage-07

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 2828 0.000

.57 3522 1809.75
1.23 5207 4690.32
2.33 7549 11706.12
3.33 8345 19653.12

Evaporation Loss .............................................................

Invert Elevation (ft) ...........................................................
Max (Rim) Elevation (ft) ...................................................
Max (Rim) Offset (ft) ........................................................
Initial Water Elevation (ft) .................................................
Initial Water Depth (ft) ......................................................
Ponded Area (ft²) .............................................................
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    Storage Node : WETLAND-C2 (continued)

          Outflow Weirs

Element Weir Crest Length Weir Total Discharge
ID Type Elevation Height Coefficient

(ft) (ft) (ft)
SPILLWAY-C2 Trapezoidal 310.80 10.00 1.20 3.10

          Outflow Orifices

Element Orifice Orifice Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

ORIF-C2A Side CIRCULAR 0.83 308.10 0.61

          Output Summary Results

1.39
1.39
0.02
0.00
310.52
1.75
309.88
1.11
1  00:00
0.000
0
0
0.00

Total Time Flooded (min) ................................................
Total Retention Time (sec) ..............................................

Max HGL Depth Attained (ft) ...........................................
Average HGL Elevation Attained (ft) ................................
Average HGL Depth Attained (ft) .....................................
Time of Max HGL Occurrence (days hh:mm) ..................
Total Exfiltration Volume (1000-ft³) ..................................
Total Flooded Volume (ac-in) ..........................................

Peak Inflow (cfs) ..............................................................
Peak Lateral Inflow (cfs) ..................................................
Peak Outflow (cfs) ...........................................................
Peak Exfiltration Flow Rate (cfm) ....................................
Max HGL Elevation Attained (ft) ......................................



  Proposed Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm

Project Description
Proposed Conditions 7-2-18.SPF

Project Options
CFS
Elevation
SCS TR-55
SCS TR-55
Kinematic Wave
YES
NO

Analysis Options
Jul 13, 2017 00:00:00
Jul 14, 2017 00:00:00
Jul 13, 2017 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Number of Elements
Qty
1
9
16
7
5
0
0
4
15
2
5
0
5
3
0
0
0

Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall Rainfall

ID Source ID Type Units Period Depth Distribution
(years) (inches)

1 Rain Gage-01 Time Series TS-25 Cumulative inches Maine Androscoggin 25 5.49 SCS Type III 24-hr

        Outlets .....................................................
Pollutants .........................................................
Land Uses ........................................................

Links..................................................................
        Channels .................................................
        Pipes ........................................................
        Pumps .....................................................
        Orifices ....................................................
        Weirs .......................................................

Nodes................................................................
        Junctions .................................................
        Outfalls ....................................................
        Flow Diversions .......................................
        Inlets ........................................................
        Storage Nodes .........................................

Runoff (Dry Weather) Time Step .....................
Runoff (Wet Weather) Time Step ....................
Reporting Time Step ........................................
Routing Time Step ...........................................

Rain Gages ......................................................
Subbasins.........................................................

Enable Overflow Ponding at Nodes .................
Skip Steady State Analysis Time Periods ........

Start Analysis On .............................................
End Analysis On ...............................................
Start Reporting On ...........................................
Antecedent Dry Days .......................................

File Name .........................................................

Flow Units ........................................................
Elevation Type .................................................
Hydrology Method ............................................
Time of Concentration (TOC) Method .............
Link Routing Method ........................................
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Subbasin Summary
Subbasin Area Weighted Total Total Total Peak Time of
ID Curve Rainfall Runoff Runoff Runoff Concentration

Number Volume
(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)

A1 12.28 73.16 5.49 2.69 32.97 17.35        0  00:49:44
A2 6.41 81.47 5.49 3.47 22.23 20.10        0  00:12:48
A3 4.01 71.75 5.49 2.56 10.27 10.03        0  00:09:08
B 5.14 75.65 5.49 2.91 14.97 10.95        0  00:24:28
C1-WETLAND 0.75 75.95 5.49 2.94 2.21 2.30        0  00:05:00
C2-WETLAND 0.73 82.63 5.49 3.58 2.62 1.82        0  00:27:24
C3-BYPASS 21.22 71.79 5.49 2.56 54.39 19.95        0  01:29:22
D 0.69 77.00 5.49 3.04 2.10 1.93        0  00:12:07
E 2.96 77.00 5.49 3.04 8.99 8.13        0  00:13:08
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Node Summary
Element Element Invert
ID Type Elevation

(ft)
CB1 Junction 305.30
CB2 Junction 312.00
END-SECTION-C1 Junction 308.00
END-SECTION-C2 Junction 308.00
OUTLET-STR-A2 Junction 305.60
OUTLET-STR-C1 Junction 308.10
OUTLET-STR-C2 Junction 308.10
OUT-A Outfall 298.00
OUT-B Outfall 310.00
OUT-C Outfall 298.00
OUT-D Outfall 338.00
OUT-E Outfall 298.00
DETENTION-A Storage Node 309.50
FILTER-A2 Storage Node 308.00
WETLAND-C1 Storage Node 308.77
WETLAND-C2 Storage Node 308.77
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Link Summary
Element Element From To (Outlet) Length Inlet Outlet Average Diameter or Manning's Peak Design Flow Peak Flow Peak Flow
ID Type (Inlet) Node Invert Invert Slope Height Roughness Flow Capacity Velocity Depth

Node Elevation Elevation

(ft) (ft) (ft) (%) (in) (cfs) (cfs) (ft/sec) (ft)
CULV-A Pipe CB1 OUT-A 98.00 305.30 305.12 0.1800 36.000 0.0150 14.63 24.77 3.65 1.66
CULV-A2-1 Pipe CB2 FILTER-A2 104.00 312.00 310.00 1.9200 24.000 0.0150 20.01 27.19 9.48 1.28
CULV-A2-2 Pipe OUTLET-STR-A2 CB1 43.00 305.60 305.30 0.7000 24.000 0.0150 9.20 16.38 5.36 1.07
CULV-C1 Pipe OUTLET-STR-C1 END-SECTION-C1 30.00 308.10 308.00 0.3300 12.000 0.0130 0.03 2.06 0.90 0.08
CULV-C2 Pipe OUTLET-STR-C2 END-SECTION-C2 30.00 308.10 308.00 0.3300 12.000 0.0130 0.03 2.06 0.91 0.08
WETLAND-CHANNEL-C1 Channel END-SECTION-C1 OUT-C 2050.00 308.00 298.00 0.4900 6.000 0.0320 0.10 101.48 0.00 0.01
WETLAND-CHANNEL-C2 Channel END-SECTION-C2 OUT-C 1712.00 308.00 298.00 0.5800 6.000 0.0320 0.04 111.05 0.00 0.00
BEEHIVE-GRATE Orifice DETENTION-A CB1 309.50 305.30 18.167 1.09
ORIF-A2 Orifice FILTER-A2 OUTLET-STR-A2 308.00 305.60 6.000 9.20
ORIF-C1 Orifice WETLAND-C1 OUTLET-STR-C1 308.77 308.10 0.830 0.03
ORIF-C2A Orifice WETLAND-C2 OUTLET-STR-C2 308.77 308.10 0.830 0.03
ORIF-DET-A Orifice DETENTION-A CB1 309.50 305.30 4.000 4.58
SPILLWAY-A2 Weir FILTER-A2 DETENTION-A 308.00 309.50 7.62
SPILLWAY-C1 Weir WETLAND-C1 END-SECTION-C1 308.77 308.00 0.14
SPILLWAY-C2 Weir WETLAND-C2 END-SECTION-C2 308.77 308.00 0.02
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Subbasin Hydrology

    Subbasin : A1

          Input Data

Area (ac) ........................................................................ 12.28
Weighted Curve Number ............................................... 73.16
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 4.58 D 77.00
> 75% grass cover, Good 0.68 C 74.00
Woods, Good 6.62 C 70.00
> 75% grass cover, Good 0.40 D 80.00
Composite Area & Weighted CN 12.28 73.16

          Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

    Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))

Where :

    Tc = Time of Concentration (hr)
    n   = Manning's roughness
    Lf  = Flow Length (ft)
    P   = 2 yr, 24 hr Rainfall (inches)
    Sf  = Slope (ft/ft)

Shallow Concentrated Flow Equation :

    V  = 16.1345 * (Sf^0.5) (unpaved surface)
    V  = 20.3282 * (Sf^0.5) (paved surface)
    V  = 15.0 * (Sf^0.5) (grassed waterway surface)
    V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface)
    V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)
    V  = 7.0 * (Sf^0.5) (short grass pasture surface)
    V  = 5.0 * (Sf^0.5) (woodland surface)
    V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface)
    Tc = (Lf / V) / (3600 sec/hr)

             Where:

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)

Channel Flow Equation :

    V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n
    R  = Aq / Wp
    Tc = (Lf / V) / (3600 sec/hr)

Where :

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    R  = Hydraulic Radius (ft)
    Aq = Flow Area (ft²)
    Wp = Wetted Perimeter (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)
    n  = Manning's roughness



  Proposed Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .6 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 2 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.05 0.00 0.00
    Computed Flow Time (min) : 30.68 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 1510 0.00 0.00
    Slope (%) : .78 0.00 0.00
    Surface Type : Unpaved Unpaved
    Velocity (ft/sec) : 1.32 0.00 0.00
    Computed Flow Time (min) : 19.07 0.00 0.00
Total TOC (min) ..................49.74

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 5.49
Total Runoff (in) ............................................................. 2.69
Peak Runoff (cfs) ........................................................... 17.35
Weighted Curve Number ............................................... 73.16
Time of Concentration (days hh:mm:ss) ........................ 0 00:49:44 
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  New England Clean Energy
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Merrill Road

  25 - Year Storm

          Subbasin : A1
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Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm

    Subbasin : A2

          Input Data

Area (ac) ........................................................................ 6.41
Weighted Curve Number ............................................... 81.47
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 0.13 D 77.00
Roofs 1.77 D 98.00
> 75% grass cover, Good 1.87 D 80.00
Stone_Pad 1.80 D 60.00
Gravel roads 0.17 D 91.00
Pavement 0.67 D 98.00
Composite Area & Weighted CN 6.41 81.47

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .4 0.00 0.00
    Flow Length (ft) : 85 0.00 0.00
    Slope (%) : 33.33 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.22 0.00 0.00
    Computed Flow Time (min) : 6.32 0.00 0.00

Subarea Subarea Subarea
Channel Flow Computations A B C
    Manning's Roughness : .04 0.00 0.00
    Flow Length (ft) : 1138 0.00 0.00
    Channel Slope (%) : 1.4 0.00 0.00
    Cross Section Area (ft²) : 4.398 0.00 0.00
    Wetted Perimeter  (ft) : 8.12 0.00 0.00
    Velocity (ft/sec) : 2.93 0.00 0.00
    Computed Flow Time (min) : 6.48 0.00 0.00
Total TOC (min) ..................12.80

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 5.49
Total Runoff (in) ............................................................. 3.47
Peak Runoff (cfs) ........................................................... 20.10
Weighted Curve Number ............................................... 81.47
Time of Concentration (days hh:mm:ss) ........................ 0 00:12:48 
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          Subbasin : A2
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  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm

    Subbasin : A3

          Input Data

Area (ac) ........................................................................ 4.01
Weighted Curve Number ............................................... 71.75
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
> 75% grass cover, Good 0.75 D 80.00
> 75% grass cover, Good 0.14 C 74.00
Stone_Pad 2.28 D 60.00
Roofs 0.19 D 98.00
Gravel roads 0.25 D 91.00
Pavement 0.35 D 98.00
Foundations 0.05 D 98.00
Composite Area & Weighted CN 4.01 71.75

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .01 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 2 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 1.44 0.00 0.00
    Computed Flow Time (min) : 1.16 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 548 25 200
    Slope (%) : 2 33.33 1.5
    Surface Type : Unpaved
    Velocity (ft/sec) : 2.28 4.04 0.86
    Computed Flow Time (min) : 4.01 0.10 3.88
Total TOC (min) ..................9.14

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 5.49
Total Runoff (in) ............................................................. 2.56
Peak Runoff (cfs) ........................................................... 10.03
Weighted Curve Number ............................................... 71.75
Time of Concentration (days hh:mm:ss) ........................ 0 00:09:08 
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  New England Clean Energy
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Merrill Road

  25 - Year Storm

    Subbasin : B

          Input Data

Area (ac) ........................................................................ 5.14
Weighted Curve Number ............................................... 75.65
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 1.20 C 70.00
Woods, Good 3.45 D 77.00
> 75% grass cover, Good 0.49 D 80.00
Composite Area & Weighted CN 5.14 75.65

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .4 0.00 0.00
    Flow Length (ft) : 90 0.00 0.00
    Slope (%) : 33.33 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.23 0.00 0.00
    Computed Flow Time (min) : 6.62 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 368 0.00 0.00
    Slope (%) : 1.63 0.00 0.00
    Surface Type : Unpaved Unpaved
    Velocity (ft/sec) : 1.92 0.00 0.00
    Computed Flow Time (min) : 3.19 0.00 0.00

Subarea Subarea Subarea
Channel Flow Computations A B C
    Manning's Roughness : .3 .3 0.00
    Flow Length (ft) : 272 85 0.00
    Channel Slope (%) : 1.4 16.7 0.00
    Cross Section Area (ft²) : 3.287 1.367 0.00
    Wetted Perimeter  (ft) : 7.17 5.15 0.00
    Velocity (ft/sec) : 0.35 0.84 0.00
    Computed Flow Time (min) : 12.97 1.69 0.00
Total TOC (min) ..................24.48

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 5.49
Total Runoff (in) ............................................................. 2.91
Peak Runoff (cfs) ........................................................... 10.95
Weighted Curve Number ............................................... 75.65
Time of Concentration (days hh:mm:ss) ........................ 0 00:24:29 
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  New England Clean Energy
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  25 - Year Storm

    Subbasin : C1-WETLAND

          Input Data

Area (ac) ........................................................................ 0.75
Weighted Curve Number ............................................... 75.95
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 0.12 D 77.00
> 75% grass cover, Good 0.04 A 39.00
> 75% grass cover, Good 0.05 D 80.00
> 75% grass cover, Good 0.34 C 74.00
Woods, Good 0.02 C 70.00
Gravel roads 0.04 A 76.00
Gravel roads 0.09 C 89.00
Gravel roads 0.05 D 91.00
Composite Area & Weighted CN 0.75 75.95

          Time of Concentration

User-Defined TOC override (minutes): 5

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 5.49
Total Runoff (in) ............................................................. 2.94
Peak Runoff (cfs) ........................................................... 2.30
Weighted Curve Number ............................................... 75.95
Time of Concentration (days hh:mm:ss) ........................ 0 00:05:00 
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          Subbasin : C1-WETLAND
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  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm

    Subbasin : C2-WETLAND

          Input Data

Area (ac) ........................................................................ 0.73
Weighted Curve Number ............................................... 82.63
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
> 75% grass cover, Good 0.31 C 74.00
Gravel roads 0.42 C 89.00
Composite Area & Weighted CN 0.73 82.63

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .01 0.00 0.00
    Flow Length (ft) : 44 0.00 0.00
    Slope (%) : 2 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 1.22 0.00 0.00
    Computed Flow Time (min) : 0.60 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 636 0.00 0.00
    Slope (%) : 1.6 0.00 0.00
    Surface Type : Grassed waterway Unpaved Unpaved
    Velocity (ft/sec) : 1.90 0.00 0.00
    Computed Flow Time (min) : 5.58 0.00 0.00

Subarea Subarea Subarea
Channel Flow Computations A B C
    Manning's Roughness : .03 0.00 0.00
    Flow Length (ft) : 2256 0.00 0.00
    Channel Slope (%) : .5 0.00 0.00
    Cross Section Area (ft²) : 2.475 0.00 0.00
    Wetted Perimeter  (ft) : 6.91 0.00 0.00
    Velocity (ft/sec) : 1.77 0.00 0.00
    Computed Flow Time (min) : 21.23 0.00 0.00
Total TOC (min) ..................27.41

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 5.49
Total Runoff (in) ............................................................. 3.58
Peak Runoff (cfs) ........................................................... 1.82
Weighted Curve Number ............................................... 82.63
Time of Concentration (days hh:mm:ss) ........................ 0 00:27:25 
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          Subbasin : C2-WETLAND
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  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm

    Subbasin : C3-BYPASS

          Input Data

Area (ac) ........................................................................ 21.22
Weighted Curve Number ............................................... 71.79
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
> 75% grass cover, Good 0.01 D 80.00
Woods, Good 12.33 C 70.00
Woods, Good 7.45 D 77.00
> 75% grass cover, Good 0.66 A 39.00
> 75% grass cover, Good 0.57 C 74.00
Gravel roads 0.20 C 89.00
Composite Area & Weighted CN 21.22 71.79

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .6 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : .47 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.03 0.00 0.00
    Computed Flow Time (min) : 54.75 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 2140 0.00 0.00
    Slope (%) : .47 0.00 0.00
    Surface Type : Grassed waterway Unpaved Unpaved
    Velocity (ft/sec) : 1.03 0.00 0.00
    Computed Flow Time (min) : 34.63 0.00 0.00
Total TOC (min) ..................89.38

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 5.49
Total Runoff (in) ............................................................. 2.56
Peak Runoff (cfs) ........................................................... 19.95
Weighted Curve Number ............................................... 71.79
Time of Concentration (days hh:mm:ss) ........................ 0 01:29:23 
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  New England Clean Energy
Connect Project
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  25 - Year Storm

    Subbasin : D

          Input Data

Area (ac) ........................................................................ 0.69
Weighted Curve Number ............................................... 77.00
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 0.74 D 77.00
Composite Area & Weighted CN 0.74 77.00

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .6 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 21 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.14 0.00 0.00
    Computed Flow Time (min) : 11.98 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 16 0.00 0.00
    Slope (%) : 14.5 0.00 0.00
    Surface Type : Woodland Unpaved Unpaved
    Velocity (ft/sec) : 1.90 0.00 0.00
    Computed Flow Time (min) : 0.14 0.00 0.00
Total TOC (min) ..................12.12

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 5.49
Total Runoff (in) ............................................................. 3.04
Peak Runoff (cfs) ........................................................... 1.93
Weighted Curve Number ............................................... 77.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:12:07 
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          Subbasin : D
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  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm

    Subbasin : E

          Input Data

Area (ac) ........................................................................ 2.96
Weighted Curve Number ............................................... 77.00
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Good 2.96 D 77.00
Composite Area & Weighted CN 2.96 77.00

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : .6 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 24 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.00 0.00 0.00
    Velocity (ft/sec) : 0.15 0.00 0.00
    Computed Flow Time (min) : 11.35 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 227 0.00 0.00
    Slope (%) : 18 0.00 0.00
    Surface Type : Woodland Unpaved Unpaved
    Velocity (ft/sec) : 2.12 0.00 0.00
    Computed Flow Time (min) : 1.78 0.00 0.00
Total TOC (min) ..................13.14

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 5.49
Total Runoff (in) ............................................................. 3.04
Peak Runoff (cfs) ........................................................... 8.13
Weighted Curve Number ............................................... 77.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:13:08 
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          Subbasin : E



  Proposed Conditions
Hydraulic/Hydrologic Report
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Junction Input
Element Invert Ground/Rim
ID Elevation (Max)

Elevation
(ft) (ft)

CB1 305.30 310.33
CB2 312.00 316.00
END-SECTION-C1 308.00 6.00
END-SECTION-C2 308.00 6.00
OUTLET-STR-A2 305.60 312.00
OUTLET-STR-C1 308.10 312.00
OUTLET-STR-C2 308.10 312.00
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Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm

Junction Results
Element Peak Max HGL Max HGL Min Average HGL Time of
ID Inflow Elevation Depth Freeboard Elevation Max HGL

Attained Attained Attained Attained Occurrence

(cfs) (ft) (ft) (ft) (ft) (days hh:mm)
CB1 14.63 306.96 1.66 3.37 305.63 0  12:30
CB2 20.08 313.28 1.28 2.72 312.18 0  12:15
END-SECTION-C1 0.17 308.08 0.08 3.15 308.07 0  14:04
END-SECTION-C2 0.05 308.08 0.08 3.15 308.07 0  20:30
OUTLET-STR-A2 9.20 306.67 1.07 5.33 305.82 0  12:20
OUTLET-STR-C1 0.03 308.18 0.08 3.82 308.17 0  14:04
OUTLET-STR-C2 0.03 308.18 0.08 3.82 308.17 0  20:30



  Proposed Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm

Pipe Input
Element Length Inlet Outlet Average Pipe Pipe Pipe Manning's
ID Invert Invert Slope Shape Diameter or Width Roughness

Elevation Elevation Height
(ft) (ft) (ft) (%) (in) (in)

CULV-A 98.00 305.30 305.12 0.1800 CIRCULAR 36.000 36.000 0.0150
CULV-A2-1 104.00 312.00 310.00 1.9200 CIRCULAR 24.000 24.000 0.0150
CULV-A2-2 43.00 305.60 305.30 0.7000 CIRCULAR 24.000 24.000 0.0150
CULV-C1 30.00 308.10 308.00 0.3300 CIRCULAR 12.000 12.000 0.0130
CULV-C2 30.00 308.10 308.00 0.3300 CIRCULAR 12.000 12.000 0.0130



  Proposed Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm

Pipe Results
Element Peak Time of Design Flow Peak Flow Peak Flow
ID Flow Peak Flow Capacity Velocity Depth

Occurrence

(cfs) (days hh:mm) (cfs) (ft/sec) (ft)
CULV-A 14.63 0  12:31 24.77 3.65 1.66
CULV-A2-1 20.01 0  12:15 27.19 9.48 1.28
CULV-A2-2 9.20 0  12:20 16.38 5.36 1.07
CULV-C1 0.03 0  14:04 2.06 0.90 0.08
CULV-C2 0.03 0  20:30 2.06 0.91 0.08



  Proposed Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
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  25 - Year Storm

Storage Nodes

    Storage Node : DETENTION-A

          Input Data

309.50
312.00
2.50
309.50
0.00
0.00
0.00

          Storage Area Volume Curves
Storage Curve : Storage-08

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 113 0.000
.5 15327 3860.00

1.2 18183. 15588.50
1.5 18635 21111.20
2.5 22257 41557.20

Evaporation Loss .............................................................

Invert Elevation (ft) ...........................................................
Max (Rim) Elevation (ft) ...................................................
Max (Rim) Offset (ft) ........................................................
Initial Water Elevation (ft) .................................................
Initial Water Depth (ft) ......................................................
Ponded Area (ft²) .............................................................
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  Proposed Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm

    Storage Node : DETENTION-A (continued)

          Outflow Orifices

Element Orifice Orifice Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

BEEHIVE-GRATE Bottom CIRCULAR 18.17 310.33 0.61
ORIF-DET-A Side Rectangular 4.00 36.00 309.50 0.63

          Output Summary Results

14.79
9.67
5.67
0.00
310.50
1
309.61
0.11
0  12:32
0.000
0
0
0.00

Total Time Flooded (min) ................................................
Total Retention Time (sec) ..............................................

Max HGL Depth Attained (ft) ...........................................
Average HGL Elevation Attained (ft) ................................
Average HGL Depth Attained (ft) .....................................
Time of Max HGL Occurrence (days hh:mm) ..................
Total Exfiltration Volume (1000-ft³) ..................................
Total Flooded Volume (ac-in) ..........................................

Peak Inflow (cfs) ..............................................................
Peak Lateral Inflow (cfs) ..................................................
Peak Outflow (cfs) ...........................................................
Peak Exfiltration Flow Rate (cfm) ....................................
Max HGL Elevation Attained (ft) ......................................
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Hydraulic/Hydrologic Report

  New England Clean Energy
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Merrill Road

  25 - Year Storm

    Storage Node : FILTER-A2

          Input Data

308.00
312.00
4.00
309.00
1.00
0.00
0.00

          Storage Area Volume Curves
Storage Curve : Storage-05

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 2178 0.000
1 5898 4038.00
2 7084 10529.00
3 8421 18281.50
4 9818 27401.00

Initial Water Depth (ft) ......................................................
Ponded Area (ft²) .............................................................
Evaporation Loss .............................................................

Invert Elevation (ft) ...........................................................
Max (Rim) Elevation (ft) ...................................................
Max (Rim) Offset (ft) ........................................................
Initial Water Elevation (ft) .................................................
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  New England Clean Energy
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  25 - Year Storm

    Storage Node : FILTER-A2 (continued)

          Outflow Weirs

Element Weir Crest Length Weir Total Discharge
ID Type Elevation Height Coefficient

(ft) (ft) (ft)
SPILLWAY-A2 Trapezoidal 310.70 55.00 1.30 3.10

          Outflow Orifices

Element Orifice Orifice Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

ORIF-A2 Side Rectangular 6.00 35.00 309.00 0.63

          Output Summary Results

20.01
0.00
16.81
0.00
310.83
2.83
309.17
1.17
0  12:20
0.000
0
0
0.00

Total Exfiltration Volume (1000-ft³) ..................................
Total Flooded Volume (ac-in) ..........................................
Total Time Flooded (min) ................................................
Total Retention Time (sec) ..............................................

Peak Exfiltration Flow Rate (cfm) ....................................
Max HGL Elevation Attained (ft) ......................................
Max HGL Depth Attained (ft) ...........................................
Average HGL Elevation Attained (ft) ................................
Average HGL Depth Attained (ft) .....................................
Time of Max HGL Occurrence (days hh:mm) ..................

Peak Inflow (cfs) ..............................................................
Peak Lateral Inflow (cfs) ..................................................
Peak Outflow (cfs) ...........................................................
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    Storage Node : WETLAND-C1

          Input Data

308.77
312.00
3.23
309.33
0.56
0.00
0.00

          Storage Area Volume Curves
Storage Curve : Storage-09

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 2183 0.000

.57 2815 1424.43
1.33 3441 3801.71
2.33 4347 7695.71
3.33 5324 12531.21

Max (Rim) Offset (ft) ........................................................
Initial Water Elevation (ft) .................................................
Initial Water Depth (ft) ......................................................
Ponded Area (ft²) .............................................................
Evaporation Loss .............................................................

Invert Elevation (ft) ...........................................................
Max (Rim) Elevation (ft) ...................................................
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    Storage Node : WETLAND-C1 (continued)

          Outflow Weirs

Element Weir Crest Length Weir Total Discharge
ID Type Elevation Height Coefficient

(ft) (ft) (ft)
SPILLWAY-C1 Trapezoidal 310.70 10.00 1.30 3.33

          Outflow Orifices

Element Orifice Orifice Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

ORIF-C1 Side CIRCULAR 0.83 308.10 0.61

          Output Summary Results

2.26
2.26
0.17
0.00
310.73
1.96
309.97
1.2
0  14:04
0.000
0
0
0.00

Average HGL Depth Attained (ft) .....................................
Time of Max HGL Occurrence (days hh:mm) ..................
Total Exfiltration Volume (1000-ft³) ..................................
Total Flooded Volume (ac-in) ..........................................
Total Time Flooded (min) ................................................
Total Retention Time (sec) ..............................................

Peak Lateral Inflow (cfs) ..................................................
Peak Outflow (cfs) ...........................................................
Peak Exfiltration Flow Rate (cfm) ....................................
Max HGL Elevation Attained (ft) ......................................
Max HGL Depth Attained (ft) ...........................................
Average HGL Elevation Attained (ft) ................................

Peak Inflow (cfs) ..............................................................



  Proposed Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm

    Storage Node : WETLAND-C2

          Input Data

308.77
312.00
3.23
309.42
0.65
0.00
0.00

          Storage Area Volume Curves
Storage Curve : Storage-07

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 2828 0.000

.57 3522 1809.75
1.23 5207 4690.32
2.33 7549 11706.12
3.33 8345 19653.12

Evaporation Loss .............................................................

Invert Elevation (ft) ...........................................................
Max (Rim) Elevation (ft) ...................................................
Max (Rim) Offset (ft) ........................................................
Initial Water Elevation (ft) .................................................
Initial Water Depth (ft) ......................................................
Ponded Area (ft²) .............................................................



  Proposed Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm



  Proposed Conditions
Hydraulic/Hydrologic Report

  New England Clean Energy
Connect Project

Merrill Road

  25 - Year Storm

    Storage Node : WETLAND-C2 (continued)

          Outflow Weirs

Element Weir Crest Length Weir Total Discharge
ID Type Elevation Height Coefficient

(ft) (ft) (ft)
SPILLWAY-C2 Trapezoidal 310.80 10.00 1.20 3.10

          Outflow Orifices

Element Orifice Orifice Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

ORIF-C2A Side CIRCULAR 0.83 308.10 0.61

          Output Summary Results

1.82
1.82
0.05
0.00
310.81
2.04
310.03
1.26
0  20:30
0.000
0
0
0.00

Total Time Flooded (min) ................................................
Total Retention Time (sec) ..............................................

Max HGL Depth Attained (ft) ...........................................
Average HGL Elevation Attained (ft) ................................
Average HGL Depth Attained (ft) .....................................
Time of Max HGL Occurrence (days hh:mm) ..................
Total Exfiltration Volume (1000-ft³) ..................................
Total Flooded Volume (ac-in) ..........................................

Peak Inflow (cfs) ..............................................................
Peak Lateral Inflow (cfs) ..................................................
Peak Outflow (cfs) ...........................................................
Peak Exfiltration Flow Rate (cfm) ....................................
Max HGL Elevation Attained (ft) ......................................
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