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I-295 EXIT 15 (U. S. ROUTE 1) 
INTERCHANGE IMPROVEMENTS 

YARMOUTH, ME 
 

WIN 11086.00, 17490.00 
 
 

DRAINAGE REPORT 
 

 
INTERCHANGE STORMWATER MANAGEMENT 
 
Interchange Existing Conditions 
 
The existing conditions drainage system includes open grassed ditches/channels located 
along I-295 and the ramps, which convey stormwater to culverts that carry the flow under 
I-295 and the ramps for discharge to receiving waters.   Drainage in the study area 
generally flows from southwest to northeast where it discharges to an unnamed stream 
and then to the Royal River.  No drainage flows to an “urban impaired stream” or “lake 
most at risk”. 
 
Existing Drainage System 
 
Northbound Off Ramp - Approximate Sta. 100+00 to 112+50: 
Southwest of the Route 1 overpass, roadway runoff reaches, either by overland flow or 
through catch basins and cross-connections from the median, a grassed ditch on the 
outside/south side of I-295 Northbound.  Water collected in this ditch flows northeasterly 
to a headwall and then into a 24-inch reinforced concrete pipe (RCP) that traverses the 
highway to the southbound exit ramp triangle formed by I-295, Route 1 and the 
Southbound Off Ramp.  Flows reaching this location are conveyed through ditches and 
pipes under the exit ramp to the powerline clear-cut area and the Yarmouth Woods area.  
This area discharges to an unnamed stream, which eventually discharges to the Royal 
River. 
 
Northbound Off Ramp - Approximate Sta. 112+50 to 128+00 and I-295 Sta. 456+00 to 
468+50:   
Northeast of the Route 1 overpass, stormwater flow is collected in ditches along the 
southern side of I-295 Northbound from overland runoff or though catch basins in the 
median, and then piped to the southbound exit ramp.  Stormwater flowing to the I-295 
Northbound ditches includes runoff from the Exit 15 Northbound Off Ramp.  The ramp 
has ditches along both sides of the roadway that predominantly flow toward I-295.  The 
runoff from the Northbound Off Ramp is conveyed with the highway runoff through two 
24” corrugated metal pipes (CMP) to the southbound exit ramp triangle on the opposite 
side of the highway.  As stated previously, flows reaching the southbound exit ramp 
triangle are conveyed through ditches and pipes under the exit ramp to the powerline 
clear-cut area and the Yarmouth Woods area.  
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Southbound Off Ramp – Approximate Sta. 301+00 to 316+00 and Route 1 Northbound 
463+00 to 466+00: 
Stormwater from the existing Southbound Off Ramp ultimately reaches the same 
unnamed stream as the stormwater that has been collected and piped across the highway 
from the northbound infrastructure.  Some of the runoff from the exit ramp flows into the 
triangle and then though the pipe network, but most of the runoff from I-295 Southbound 
and the Southbound Off Ramp flows north to the open space near the powerline clear-cut 
area and the unnamed stream that flows under Yarmouth Woods and ultimately to Royal 
River. 
 
Route 1 Northbound Sta. 466+00 to 473+00: 
Runoff from the roadway is conveyed in a ditch northerly along Route 1 Northbound 
until its intersection with Yarmouth Woods.  At the intersection, the runoff follows the 
southern side of Yarmouth Woods road to the unnamed stream, then discharges to the 
stream and is conveyed under Yarmouth Woods and ultimately to the Royal River. 
 
Route 1 Southbound south of I-295 overpass Sta. 442+00 to 458+00: 
Runoff from Route 1 Southbound is conveyed to the wooded area to the west of Route 1.  
Stormwater flows that do not infiltrate through the wooded area reach the ditch on the 
south side of I-295 Northbound and are conveyed under the highway through a 24” RCP 
to the southbound exit ramp triangle on the opposite side of the highway. 
 
I-295 Sta. 468+00 to 479+50: 
Stormwater is collected in ditches along both I-295 Northbound and Southbound, and 
flows to the north.  Stormwater runoff to the median from the I-295 Northbound and 
Southbound between Sta. 467+50 and 472+00 is conveyed under I-295 Southbound 
through a 15” CMP to the drainage ditch on the north side of the Southbound highway at 
approximate station 472+00.  The ditches mentioned here are assumed to follow the 
highway to the northwest to where they meet the unnamed stream, with final discharge of 
the drainage flows to the Royal River.   
 
Existing Land Use 
 
Where not paved for travel ways, the area is primarily wooded.  Just off the roadway, the 
drainage ditches are generally grassed. 
 
Soils 
 
Geospatial soil data was obtained from the Natural Resources Conservation Service 
(NRCS).  Hydrologic soil groups, defined by minimum infiltration rates, for the project 
area are shown on Figure 1.  Note that the project area is approximately 82% Group C/D 
soils, defined by low to very low infiltration rates, less than 15% Group B soils, defined 
by moderate infiltration rates, less than 3% Group C soils, defined by low infiltration 
rates, and less than 1% Group A soils, defined by high filtration rates.  Soils with lower 
infiltration rates have a higher runoff potential and generally reduce the potential for 
BMPs that provide infiltration. 
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Existing Drainage Catchment Delineations 
 
The project area was delineated into nine drainage catchments tributary to points of 
analysis.  Figure 2 shows the existing conditions drainage catchment areas and Table 2.6 
provides the total area and impervious area for each delineated catchment.  The points of 
analysis were generally selected as locations where stormwater runoff enters a closed 
system to pass under a roadway. 
 

Table 2.6 - Existing Delineated Catchment Area Summary 
 

Catchment Total Area 
(acres) 

Impervious Area 
(acres) 

Percent Impervious 
(%) 

1 13.49 2.26 16.8 
2 8.38 1.74 20.8 
3 9.35 0.25 4.9 
6 2.66 0.17 6.4 
7 6.25 1.58 25.3 
8 1.38 0.19 13.5 

10 0.34 0.16 47.7 
11 0.16 0.04 27.4 
12 1.09 0.42 38.4 

Total 44.10 6.81 15.8 

 
Existing Hydrology 
 
Stormwater flows were calculated using HydroCAD.  The model was used to develop 
hydrographs of drainage areas based on the Soil Conservation Service (now Natural 
Resources Conservation Service) TR-20 methodology.  The project was evaluated for the 
2-, 10-, and 25-year storm frequencies having a 24-hour duration.  The depth of rain 
associated with the project events are provided in Table 2.7.  Modeling was performed 
using the Type III, 24-hour rainfall distribution and a normal antecedent moisture 
condition.  Table 2.8 summarizes the peak flow rates for the existing drainage 
catchments. 

 
Table 2.7 - Rainfall Events 

 
Event Frequency Depth (inches) 

2 Yr 3.0 
10 Yr 4.7 
25 Yr 5.5 
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Table 2.8 - Existing Peak Runoff Rates 
 

 Peak Flow (cfs) 
Catchment 2-Year 10-Year          25-Year                 50-Year 

1 9.1 20.4            26.0                         30.3 
2 7.2 15.8            20.1                         23.4 
3 7.9 19.1            24.9                         29.4 
6 2.8 6.4              8.3                           9.7 
7 3.8 8.0            10.1                         11.7 
8 0.4 1.4              2.0                           2.5 

10 0.7 1.3              1.6                           1.8 
11 0.3 0.6              0.7                           0.8 
12 1.2 2.9              3.8                           4.5 

 
The goals of the proposed stormwater system are to maintain these peak existing flow 
rates for the proposed conditions, and to design drainage structures to adequately convey 
the design storm.  According to the State of Maine Urban and Arterial Highway Design 
Guide (2005), closed drainage systems associated with freeways are to be designed to 
convey the 10-year return period event. 
 
Interchange Proposed Conditions 
To the maximum extent practicable, the post-development hydrology at the site will 
mimic the existing hydrology.  The goal is to use the existing closed pipe system that 
conveys stormwater through the site, ultimately toward the Royal River.  With the 
addition of impervious surface, post-construction stormwater flows will exceed pre-
construction stormwater flows.  Therefore, two detention basins at the I-295 NB/NB 
Ramps infield area have been included in the proposed design to reduce post-construction 
peak flows to pre-construction peak flows. 
 
Proposed Drainage System 
 
Northbound Off Ramp Approximate Sta. 100+00 to 112+50: 
The proposed work includes widening I-295 to adjust the deceleration lane south of the 
Route 1 overpass.  To accommodate the widening in this area, the existing drainage ditch 
along I-295 Northbound will be relocated further south.   This ditch will be routed to the 
existing 24-inch RCP traversing the highway as in the existing condition.  The existing 
conveyance pipe in this area will need to be extended to the relocated ditch, which will 
also require the removal of the existing headwall in this area. 
 
Northbound Off Ramp Approximate Sta. 112+50 to 128+00 and I-295 Sta. 456+00 to 
468+50:   
In addition to modifications to the Northbound Off Ramp, a new Northbound On Ramp is 
proposed.  The proposed modifications to the Northbound Off Ramp and new On Ramp 
are mostly within the aerial footprint of the existing Off Ramp.  Runoff from the 
modified Off Ramp will travel in a ditch along the inside of the loop to a new 24” culvert 
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at Sta. 116+05+/-.  Flow from this culvert will be directed to a detention basin before 
discharging to the existing 24” CMP under I-295 at Sta. 459+50.  The existing pipe 
crosses under the highway to the southbound exit ramp triangle.  Runoff from the new 
Northbound On Ramp will predominantly be conveyed in a ditch along the outside/east 
side of the ramp and a ditch on the west side of the On Ramp toward a low point near the 
ramp junction.  Stormwater at this low point will be conveyed through a new 24” culvert 
under the On Ramp at Sta. 213+70+/- to a second detention basin in the infield created by 
the modified Off Ramp and the new On Ramp.  The runoff then discharges to the existing 
24” CMP under I-295 at Sta. 462+50.  
 
Southbound Off Ramp Approximate Sta. 301+00 to 316+00 and Route 1 Northbound 
463+00 to 466+00: 
The stormwater runoff in this area will continue to flow to the north into the open space 
near the powerline clear cut area.  A portion of the I-295 Southbound widening for the 
deceleration lane modifications and some of the re-aligned ramp work will encroach into 
the existing drainage ditch on the side of the highway.  In this area the ditch will be 
relocated further from the existing roadway to accommodate the modifications but will 
allow runoff to follow the same general pattern. 
 
I-295 Southbound On Ramp Sta. 499+00 to 523+50: 
The existing Southbound On Ramp for I-295 is being abandoned and replaced with a 
Park and Ride facility.  The proposed drainage system in this area will incorporate both 
the proposed Park and Ride facility and the new Southbound On Ramp and will utilize 
the existing forested area for stormwater management of runoff prior to discharge to the 
existing drainage ditch along the northwest side of I-295 southbound.  A more detailed 
description of the drainage system associated with the Park and Ride facility can be found 
in a separate report. 
 
Route 1 Northbound Sta. 466+00 to 473+00: 
This section of Route 1 Northbound is proposed to be widened, however the existing 
ditch and drainage patterns will be maintained.   
 
Route 1 Southbound south of I-295 overpass Sta. 442+00 to 458+00:  
Runoff from Route 1 Southbound will continue to be conveyed to the wooded area to the 
west of Route 1.  Existing drainage patterns will be maintained.  
 
I-295 Sta. 468+50 to 479+50: 
In this area, similar to the area southeast of the Route 1 overpass, the proposed work for 
the Northbound On Ramp requires that the existing ditch be relocated to the southeast, 
further from the existing road.  Stormwater runoff will be directed to the relocated ditch 
and transferred across the highway as under existing conditions.  A slight change to the 
high point in the ditch along the northbound highway is proposed.  Instead of the ditch 
high point being at I-295 Sta. 468+50, the proposed ditch will have a high point at I-295 
Sta. 468+00. 
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Proposed Land Use 
 
Generally the proposed land use remains the same as the existing land use except for an 
increase in impervious surface to accommodate the interchange modifications.  In 
addition to an increase in impervious surface, some of the existing wooded area and open 
grass channels will be regraded to incorporate proposed conveyance, detention and water 
quality stormwater management systems, where practicable, to support the modified 
roadway layout. 
 
Soils 
 
Underlying soils will not be changed from existing conditions.  Of note is the large 
percentage of the site that is underlain with hydrologic soil group C/D.  These soils are 
poorly draining and are not efficient for groundwater recharge.  Creating impervious 
surface over these soils is less detrimental than over well draining soils. 
 
Proposed Drainage Catchment Delineations 
 
The eight drainage catchments delineated for existing conditions were modified based on 
the proposed grading of the site.  Figure 3 shows the proposed drainage catchments.  The 
proposed drainage catchments are similar to the existing drainage catchments.  One area 
where the proposed is different from the existing is along the east side of the proposed 
northbound on-ramp, existing catchment area 6.  This area has been combined with 
catchment #3 in the proposed condition.  In addition, catchment #4 has been included for 
the proposed condition only.  It encompasses multiple areas within the vicinity of the 
Park and Ride Facility and has been included here to size culverts at the entrances of the 
SB On Ramp and Park and Ride, as well as the culvert under the SB On Ramp Sta. 
515+00.  Refer to the Park and Ride Facility drainage report under separate cover for 
detailed information in this area.  Table 2.10 provides a summary of the proposed 
catchment areas. 

 
Table 2.10 - Proposed Delineated Catchment Area Summary 

 

Catchment Total Area 
(acres) 

Impervious Area 
(acres) 

Percent Impervious 
(%) 

1 13.20 3.03 23.0 
2 6.86 1.13 16.5 
3 13.50 1.23 9.1 
4 4.41 0.74 16.8 
7 6.57 2.11 32.2 
8 1.38 0.18 13.4 

10 0.34 0.16 47.7 
11 0.16 0.04 26.0 
12 1.09 0.42 38.6 

Total 43.10* 8.30* 19.3* 
* Total values do not include catchment #4 
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Proposed Hydrology  
 
As with the existing hydrology, stormwater peak flows for the proposed condition were 
calculated using HydroCAD.  The proposed peak flows for the 2-, 10-, and 25-year storm 
frequencies having a 24-hour duration were compared with the peak flows for the same 
storms under existing conditions.  Where the peak flows for proposed conditions 
exceeded the peak flows from existing conditions, detention basins were added to reduce 
the peak flows to existing flow rates.  Table 2.11 summarizes the peak flow rates for the 
existing drainage catchments and the proposed drainage catchments including the 
proposed detention basins. 
 
Stormwater Management Approach 
 
Overall Approach 
 
The general approach to stormwater management following construction is to use the 
existing drainage features and pipe networks as much as possible.  In addition to using 
the existing drainage network, stormwater best management practices (BMPs) will be 
incorporated in the design to the extent practicable.   
 

Table 2.11 - Existing/Proposed Peak Runoff Rates 
 

 
Peak Flows (cfs) 

 
2-Year        10-Year       25-Year                   50-Year 

Catchment      Exist. Prop. Exist. Prop. Exist. Prop.      Exist.     Prop. 
1 9.1   9.1*   20.4  18.9*  26.0 22.7*        30.3        23.8* 
2 7.2   ---   15.8    ---  20.1   ---           23.4         --- 
3 7.9   ---   19.1    ---  24.9   ---           29.4         --- 

2&3**         --- 11.9*     ---   21.7*     --- 29.0*         ---          34.0* 
6 2.8   ---     6.4    ---    8.3   ---            9.7          --- 
7 3.8   4.2     8.0    8.7  10.1 10.9         11.7         12.6        
8 0.4   0.4     1.4    1.4    2.0   2.0           2.5           2.5 

10 0.7   0.7     1.3    1.3    1.6   1.6           1.8           1.8 
11 0.3   0.3     0.6    0.6    0.7   0.7           0.8           0.8 
12 1.2   1.2     2.9    2.9    3.8   3.8           4.5           4.5 

* Peak flows out of detention ponds/into existing culverts. 
** Catchments 2 & 3 have been combined for the proposed condition. 
 
Preliminary areas for stormwater detention include: 
 

• Catchment 1 - Widening of the conveyance channel along I-295 Northbound 
between stations 109+00 and 112+50; this provides additional storage for 
increased flows in excess of existing flows.   
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• Catchment 2 – Although the area of catchment 2 is reduced from existing 
conditions to proposed, and the flow rates are lower, the impervious area is 
increased, so a small detention area is being provided in the open triangle that 
will be created between the I-295 Northbound Off-Ramp and the I-295 
Northbound On-Ramp. 

 
• Catchment 3 – A detention area is being provided in the open triangle that will 

be created between the I-295 Northbound Off-Ramp and the I-295 
Northbound On-Ramp. 

 
For the closed pipe system, a perforated carrying pipe will be used for drainage pipes that 
run longitudinally from catch basin to catch basin.   
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