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July 31, 2018 
 
Ref:  12815.00 
 
Mr. Craig P. Dixon, Chairman 
New Bedford Conservation Commission 
133 William Street, Room 304 
New Bedford, MA 02740 
 
 
Re:  DEP File No. SE 049-0805  
Revised Notice of Intent: South Coast Rail – New Bedford Main Line NOI 
New Bedford, Massachusetts 
Responses to Nitsch Engineering, Inc. Comments of July 16, 2018 
 
Dear Chairman Dixon, 
 
On behalf of the Massachusetts Department of Transportation, VHB respectfully submits the following 
responses to comments received from Nitsch Engineering, Inc. (by letter to the Commission dated July 16, 
2018) for the proposed South Coast Rail Project (DEP File No. SE 049-0805).  Attached with this letter are 
the following: 

• Attachment A: New Bedford Notice of Intent Plans  
Track and Whale’s Tooth Station Infrastructure  
Revised: July 27, 2018 

 Plan Sheets TK-3057, TK-3059, TK-3062, TK-3063, TK-3065, TK-3068, TK-3070 
 Detail Sheets CV-308, CV-309, and CV-312 

• Attachment B: Illicit Discharge Statements 
o Whale’s Tooth Station 
o New Bedford Main Line Track Infrastructure 

• Attachment C: Culvert CV-NB-4 Sizing Calculations 
• Attachment D: NHESP approved Conservation Management Plan 
• Attachment E: Whale’s Tooth Station Operations and Maintenance Plan 
• Attachment F: Excerpt from MADEP Stormwater Handbook Vol. 2 Ch. 2. 

Comment #1(a): The plans submitted for permitting are 30% plans. Therefore, there is detail that is not 
included on the plans that is customarily submitted. For instance, there is limited grading shown on the 
plans for the rail improvements. Although swales are depicted graphically and shown on the cross sections, 
they are not graded in plan views. The narrative also describes the inclusion of water quality best 
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management practices at stormwater discharge points and sediment forebays that are not shown on the 
plans.  
 
Response #1(a): The track plans, profiles and cross sections provide the design level of detail required to 
construct the railroad improvements and are per the MBTA standards for construction design plans. 
Details and cross references have been updated to address this concern.  30% design level is in reference 
to the percent complete for the Construction Contract Documents, not the design.  The design is near 
90% and MassDOT will provide the DEP and Conservation Commission the 100% Construction Contract 
Documents when complete for record under this file number. 
 
Comment #1(b): Fill of Bordering Land Subject to Flooding is shown graphically but not graded. The 
Applicant has responded that grading is not typically shown on railway plans and that the contractor builds 
from the profile. The rail cross sections do show drainage swales adjacent to proposed tracks. However, the 
sediment forebays described in the stormwater report do not appear in the plans or cross sections. Given the 
information provided, with cross sections every 100 feet, it is difficult to quantify or verify the amount of 
floodplain fill.  
 
Response #1(b): The plans have been revised to clearly show the location of swale forebays and check 
dams with cross references to the appropriate detail (found on Sheet CV-309).  Cross referencing for the 
under drain outlet protection detail found on Sheet CV-308 has also been provided. The majority of the 
compensatory storage mitigation is accomplished with ‘shoulder shaving’ which involves fine grading just 
outside the limit of the track section.  This fine grading is typically less than 1-foot and can only be shown 
in the cross sections because grading on the plan views would not show up clearly with 1-foot contouring.  
The limits of BLSF mitigation are identified on the plans with reference to the applicable cross sections.  
The mitigation area that requires construction in addition to shoulder shaving (in the vicinity of Station 
2670+00 RT) has been graded in plan view and can be found on Sheet TK-3068. 
 
Comment #2: The stormwater report describes the project as a redevelopment project since the rail bed has 
previously been disturbed and there does not appear to be any additional impervious surfaces proposed. We 
do not have details regarding the increase in rail trips on this line. We expect there will be more activity on 
the line once the South Coast Rail is active, which could have increased impacts than are typically 
experienced now. The Applicant has responded that the project satisfies the maximum extent practicable 
standard by providing sedimentation basins 25% upstream of resource areas. However, these basins are not 
shown on the plans and there is no basis for the 25% TSS removal rate. 
 
Response #2:  The total number of commuter rail trips through New Bedford will be 14 (7 inbound to 
Boston and 7 outbound back to New Bedford) each week day.  Weekend travel will be less.  This is the 
total daily increase above existing Freight traffic and does not represent a significant change that would 
be expected to result in any quantifiable impacts to wetland resource areas.  The project will result in 
water quality improvements generated by the addition and refurbishment of vegetated swales for track 
drainage.  Overall, the corridor through New Bedford (6.9 miles) will have a total of 7,405 linear feet of 
new or refurbished vegetated swales constructed for stormwater management purposes.  New under 
drain systems will also enhance stormwater management and all outlet points will be constructed with rip 
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rap outlet protection to prevent scouring of adjacent resource areas or their buffers.  Because this is a 
pervious area (ballast stone) TSS removal cannot be calculated as it would be for paved areas.  Regardless, 
the protective measures (outlet protection, vegetated swales, swale forebays and check dams) are added 
that will provide for enhanced water quality over the existing conditions found along the track corridor 
today in conformance with the Stormwater Management Standards. 
 
Comment #3: The project involves the replacement of three cross culverts under the proposed tracks. The 
plans have not included any details for the cross culverts. We recommend that culvert details be included on 
the plans. The Applicant has responded that two of the culverts are exempt and do not require details. The 
fourth culvert (CV-NB-4), near Pig Farm Road, is not exempt. A plan and cross-section are provided. The 
culvert is a 24-inch Reinforced Concrete Pipe. Sizing information for the culvert has not been provided. 
 
Response #3: Sizing calculations for CV-NB-4 are included as Attachment C to this letter.  
 
Comment #4:  As described above, the plans do not clearly show the water quality measures described in 
the stormwater report. It is unclear whether the proposed measures, including sediment forebays with check 
dams that are described in the Stormwater Report, are proposed to treat water generated by all areas of the 
tracks. Underdrains with filter fabric are not acknowledged by the Stormwater Management Guidelines as a 
TSS removal best management practice. We recommend that the Applicant clearly show which areas of the 
proposed rail bed are receiving additional TSS removal and also quantify the removal rates. 
 
Response #4: See response to question 1 and 2 above. 
 
Comment #5: The Stormwater Report acknowledges the presence of a vernal pool near station 2553 of the 
proposed rail and identifies this resource as an Outstanding Resource Water. There does not appear to be 
any special consideration given to this area. No water quality Best Management Practices are proposed to 
provide additional protection to this critical area. The Notice of Intent (NOI) also identifies Priority Habitat in 
the vicinity of the rail. The impacts to this Priority Habitat are unclear. It does not appear that there are any 
measures proposed to protect this Habitat. The Applicant has responded that no water quality measures will 
be proposed to protect the vernal pools since they feel this will create more disturbance and channel flows to 
the vernal pool. 
 
Response #5: Stormwater runoff from the existing track corridor adjacent to the vernal pool currently 
sheet flows off the track area.  This condition is proposed to be maintained under the proposed track 
improvements. The design has been developed to minimize the width of the construction footprint in this 
area to avoid impact to existing vegetation between the tracks and the vernal pool. Changes to the 
stormwater hydrology have been avoided in this area and redirection of runoff via vegetated swales or 
underdrains is NOT proposed as this would lead to direct discharge to the vernal pool as opposed to 
over-land flow as currently proposed.  Improving and maintaining the track bed with new, unfouled 
ballast, and maintaining the existing vegetation and hydrology is the best means of protecting the vernal 
pool.  Priority habitat impacts are addressed in the NHESP approved Conservation Management Plan, 
included as Attachment D to this letter. Additionally, wildlife crossings have been provided throughout the 
rail corridor, including within the vicinity of priority habitats, to improve wildlife habitat connectivity. 
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Comment #6: The Stormwater Report states that a SWPPP will be prepared prior to construction and that 
an erosion and sedimentation plan will be included in the NOI Application. The NOI application includes 
some language regarding erosion controls. This language appears generic in that it describes pavement 
sweeping and catch basin inlet protection. Neither of these items are part of the rail improvements. To 
comply with the requirements of the Guidelines, we would expect that an erosion and sedimentation plan 
would be submitted as part of the Stormwater Report. The NOI also states that a SWPP will be prepared 
prior to construction. Erosion and Sedimentation control locations are shown on the plans and consist of 12- 
to 18-inch filter tubes. 
 
Response #6: We agree to condition that the SWPPP be provided prior to construction. As stated in 
Comment 6, all erosion and sedimentation control details and locations are shown in the NOI drawings. A 
site specific Stormwater Pollution Prevention Plan will be developed by the contractor in compliance with 
the Stormwater Management Standards and the National Pollutant Discharge Elimination System Permit, 
which will be provided to the commission prior to construction.  
 
Comment #7 The Stormwater Report describes that a Long Term Stormwater Operations and Maintenance 
Plan will be included in the NOI application. The NOI states that a Long-Term Stormwater Operations and 
Maintenance Plan will be developed during the final design phase of the project. An Operations and 
Maintenance Plan has not been submitted. An Operations and Maintenance Plan is typically submitted as 
part of the filing for a NOI and is a requirement of the Stormwater Management Guidelines (Standard 9). 
 
Response #7: Attached please find the O&M plan for Whale’s Tooth Station, which was previously 
included within the Whales Tooth Station stormwater report. The proposed stormwater management 
design for the track drainage does not require any additional operation and maintenance beyond the 
standard operating procedures followed by Keolis/MBTA for maintaining the rail right-of-way. All 
drainage features along the rail will be inspected on the same schedule detailed in current standards of 
operation that can provided to the Commission during the final design phase, prior to construction. 
 
Comment #8: Typically, an Illicit Discharge Statement is included in the Stormwater Report. This statement 
was not included. This Statement is typically submitted as part of the NOI filing. The Applicant has indicated 
that this Statement will be submitted prior to discharge of any stormwater to post-Construction BMPs. 
 
Response #8: Illicit discharge statements (2) are included as Attachment B to this letter.  
 
Comment #9. The Stormwater Report includes a table showing dimensions for rip-rap pads at the 
underdrain discharge points. The dimensions shown in this table should be reflected in the plans, either with 
labels at each location or a table on the detail sheet. The pads should be drawn to scale on the plans. The 
riprap pads prevent scour and erosion at the discharge points. However, they do not provide TSS removal. 
The Applicant has indicated that the Flared End Section detail has been revised and submitted but the sheet 
(CV-308) containing this detail was not resubmitted. 
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Response #9: The updated Sheet CV-308 is included with this letter and provides the tabular referencing 
for each location as suggested.  Cross referencing on the plans back to this detail is also included at each 
outlet location.  Also, as previously noted, the same cross referencing and tabulation is provided for the 
vegetated swale forebay and check dam detail.  
 
Comment #10: Pipe sizing information for the underdrains has been provided. The Applicant has explained 
that the sediment forebays were sized for discharge end protection rather than water quality treatment and 
has assumed a 25% TSS removal rate. In our opinion, sediment forebays for water quality and discharge end 
protection are different applications. However, given the nature of the project, the placement of sediment 
forebays at discharge points, if sized, is appropriate for this project. We understand that the sediment 
forebay sizing guidance in the Stormwater Management Guidelines relies on impervious surface and this 
project does not include impervious surface as shown on traditional site development or road projects. We 
recommend the Applicant provide some basis for design for sizing the sediment forebays and demonstrate 
25% removal. As described previously, the plans and/or details need to show the locations of the sediment 
forebays drawn to scale so the Commission can understand their locations and impacts to the buffer zones 
and/or resource areas.  
 
Response #10: See previous responses regarding cross referencing between plans and details.  It is also 
important to note that grades along the railroad are extremely flat- in most cases less than 0.5% and less 
than 1% in all cases in New Bedford.  The track swales (in first flush conditions) function as long linear 
sediment forebays due to their profiles, which follow the track profile. The length of the vegetated swale 
forebay and check dam is standard for all cases and designed for constructability. 
 
Comment #11: The Applicant has indicated that the Oil/Water Separator shown on sheet CV-308 has been 
removed and sheet CV-308 has been resubmitted. This sheet was not resubmitted with the last submittal.  
 
Response #11: The Oil Water Separator has been removed from Sheet CV-308 (attached).  
 
Comment #12: The Applicant has indicated the sheet CV-311 has been revised to remove the Stone 
Diaphragm detail and that this sheet has been resubmitted. Sheet CV-311 was not resubmitted with the last 
submittal. The Stone Diaphragm Detail remains on Sheet CV-312. 
 
Response #12: The Stone Diaphragm detail title has been revised to Pretreatment Filter Strip to match 
the call out references on Sheets GD-300 and 301, which provide the location and layout of this feature.  
The detail is only included on Sheet CV-312 (attached).    
 
Whale’s Tooth Station Comments: 
 
Comment #1: Bioretention basin 1 provides 9 inches of freeboard for the 100-year storms. The Guidelines 
require a foot of freeboard in bioretention basins.  
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Response #1: Attached is the Bioretention section from the MADEP Stormwater Handbook Vol. 2 Ch. 
2.  We have highlighted the paragraph that describes the need for 3” of freeboard when adjacent to a 
parking area.  This document was hand delivered to the Commission at the 7/17/18 public hearing.   
 
Comment #2: A Stormwater Pollution Prevention Plan (SWPPP) was not provided for review. The Applicant 
has indicated that the SWPPP will be provided to the contractor prior to construction and has requested a 
Special Condition be included with any Order of Conditions that is submitted.  
 
Response #2: We concur.  
 
We look forward to reviewing these responses with the Commission at the public hearing schedulked for 
next week.  If you have any questions or require additional information before then, please contact me via 
email at lcarlson@vhb.com or by phone at (617) 607-6237. 

Sincerely, 

Vanasse Hangen Brustlin, Inc. 

Lars Carlson 

Senior Project Manager 
lcarlson@vhb.com 
 
CC: Jean Fox, MassDOT 
 Holly Palmgren, MBTA 
 MassDEP, Southeast Regional Office, Attn: Mark Bartow 
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DATEISSUE CHKD.BY APP.

DATE:

CHK. BY

VERT:

HORIZ:

DES. BY DR. BY

SHEET

ISSUE

MASSACHUSETTS BAY TRANSPORTATION AUTHORITY

F
I
L

E
 
N

A
M

E
:

DESCRIPTION

SOUTH COAST RAIL - PHASE I

DESIGN ENGINEERING AND PM/CM SERVICES

CONTRACT NO.

PROJECT MANAGER Date

99 HIGH STREET

BOSTON, MA 02110

(617) 728-7777

PROJECT MANAGER Date

APPROVED BY:

MASSACHUSETTS BAY TRANSPORTATION

AUTHORITY

PLAN NO.

1 7/27/18 DRAINAGE REVISION CSS KC KC
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EXISTING GROUND

PROP TRACK 1 T/R

-0.313%

r=0.03

LVC=400

P
V

C
:
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6
0

7
+

9
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E
L

E
V
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8
.
8

8

P
V

I
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6
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9
+

9
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E
L

E
V
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7
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.
2
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81
.0

3

2601+00

80
.7

2

2602+00

80
.4

1

2603+00
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.0

9

2604+00

79
.7

8

2605+00

79
.4

7

2606+00

79
.1

6

2607+00

78
.8

4

2608+00

78
.5

5

2609+00

78
.2

8

2610+00

78
.0

3

2611+002601+00 2602+00 2603+00 2604+00 2605+00 2606+00 2607+00 2608+00 2609+00 2610+00 2611+00

WETLAND NB16
WETLAND

NB18

WETLAND NB15

N

PROP DITCH

PROP TRACK 1

END DITCH

F.E. INV. = 75.00

2605+00 2610+00

CLEANOUT

RIM = 79.95

INV = 76.60 (N)

INV = 76.50 (S)

246' - 12" HDPE - S=0.28%

12" HDPE F.E. INV. = 75.73

296' - 12" HDPE - S=0.26%

DITCH FOREBAY AND CHECK DAM

SEE DETAIL CV-309

HOR. SCALE IN FEET

VER. SCALE IN FEET

40 40 800

04 4 8

RIGHT OF WAY

LIMIT OF GRADING

6' HIGH CHAIN LINK FENCE

EROSION CONTROL / LIMIT OF WORK

BORDERING VEGETATED WETLAND

FLOOD PLAIN

BANK

RIVERFRONT AREA

LEGEND & SYMBOLS

100' BUFFER ZONE

PERMANENT EASEMENT

EDGE OF CHANNEL

PERMANENT BVW IMPACT

TEMPORARY BVW IMPACT

BLSF IMPACT

TEMPORARY BLSF

IMPACT

PERMANENT LUW IMPACT

TEMPORARY LUW IMPACT

COASTAL BANK

ISSUED FOR NOTICE OF INTENT

NEW BEDFORD MAIN LINE
TRACK PLAN AND PROFILE

STA. 2600+60 TO STA. 2611+60

AS SHOWN

AS SHOWN

06/01/2018

ADZ RRD KJC

TK-3062

 M
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H
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SE

E 
SH
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T 

TK
-3

06
3
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A
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H
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T 

TK
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1

PROFILE

PLAN

WETLAND IMPACT (THIS SHEET)

NB15

PERMANENT 0 SF

TEMPORARY 0 SF

NB17

PERMANENT 0 SF

TEMPORARY 0 SF

NB16

PERMANENT 0 SF

TEMPORARY 0 SF

NB18

PERMANENT 0 SF

TEMPORARY 0 SF

TO BOSTON
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DATEISSUE CHKD.BY APP.

DATE:

CHK. BY

VERT:

HORIZ:

DES. BY DR. BY

SHEET

ISSUE

MASSACHUSETTS BAY TRANSPORTATION AUTHORITY

F
I
L

E
 
N

A
M

E
:

DESCRIPTION

SOUTH COAST RAIL - PHASE I

DESIGN ENGINEERING AND PM/CM SERVICES

CONTRACT NO.

PROJECT MANAGER Date

99 HIGH STREET

BOSTON, MA 02110

(617) 728-7777

PROJECT MANAGER Date

APPROVED BY:

MASSACHUSETTS BAY TRANSPORTATION

AUTHORITY

PLAN NO.

RIVERFRONT AREA IMPACT (THIS SHEET)

25' RA

PREVIOUSLY DISTURBED 10082 SF

UNDISTURBED 0 SF

1 7/27/18 DRAINAGE REVISION CSS KC KC



65
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90

65
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EXISTING GROUND

PROP TRACK 1 T/R

-0.210%

r=0.03

LVC=400

P
V

T
:
 
2
6
1
1
+

9
0

E
L
E

V
:
 
7
7
.
8
3

r=0.02

LVC=700

P
V

C
:
 
2
6
1
9
+

5
0

E
L
E

V
:
 
7
6
.
2
3

77
.8

1

2612+00

77
.6

0

2613+00

77
.3

9

2614+00

77
.1

8

2615+00

76
.9

7

2616+00

76
.7

6

2617+00

76
.5

5

2618+00

76
.3

4

2619+00

76
.1

3

2620+00

75
.9

4

2621+00

75
.7

7

2622+002612+00 2613+00 2614+00 2615+00 2616+00 2617+00 2618+00 2619+00 2620+00 2621+00 2622+00

WETLAND NB21

WETLAND NB19
WETLAND NB17

WETLAND NB18
WETLAND NB21

BLSF 1 NB
ELEV. = 71.0N

7

5

.

6

0

PROP TRACK 1

2615+00

2620+00

PROP SIGNAL

INSTRUMENT HOUSE

26' - 12" HDPE F.E. INV. = 72.45

SEE SHEET CV-308 FOR STONE

PROTECTION DIMENSIONS

HOR. SCALE IN FEET

VER. SCALE IN FEET

40 40 800

04 4 8

RIGHT OF WAY

LIMIT OF GRADING

6' HIGH CHAIN LINK FENCE

EROSION CONTROL / LIMIT OF WORK

BORDERING VEGETATED WETLAND

FLOOD PLAIN

BANK

RIVERFRONT AREA

LEGEND & SYMBOLS

100' BUFFER ZONE

PERMANENT EASEMENT

EDGE OF CHANNEL

PERMANENT BVW IMPACT

TEMPORARY BVW IMPACT

BLSF IMPACT

TEMPORARY BLSF

IMPACT

PERMANENT LUW IMPACT

TEMPORARY LUW IMPACT

COASTAL BANK

ISSUED FOR NOTICE OF INTENT

NEW BEDFORD MAIN LINE
TRACK PLAN AND PROFILE

STA. 2611+60 TO STA. 2622+60

AS SHOWN

AS SHOWN

06/01/2018

ADZ RRD KJC

TK-3063

 M
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T 
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4
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T 
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2

PROFILE

PLAN

WETLAND IMPACT (THIS SHEET)

NB17

PERMANENT 0 SF

TEMPORARY 0 SF

NB19

PERMANENT 0 SF

TEMPORARY 0 SF

NB18

PERMANENT 0 SF

TEMPORARY 0 SF

NB21

PERMANENT 0 SF

TEMPORARY 0 SF

TO BOSTON
TO NEW BEDFORD
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DATEISSUE CHKD.BY APP.

DATE:

CHK. BY

VERT:

HORIZ:

DES. BY DR. BY

SHEET

ISSUE

MASSACHUSETTS BAY TRANSPORTATION AUTHORITY

F
I
L

E
 
N

A
M

E
:

DESCRIPTION

SOUTH COAST RAIL - PHASE I

DESIGN ENGINEERING AND PM/CM SERVICES

CONTRACT NO.

PROJECT MANAGER Date

99 HIGH STREET

BOSTON, MA 02110

(617) 728-7777

PROJECT MANAGER Date

APPROVED BY:

MASSACHUSETTS BAY TRANSPORTATION

AUTHORITY

PLAN NO.

1 7/27/18 DRAINAGE REVISION CSS KC KC



65

70

80

90

65
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EXISTING GROUND

PROP TRACK 1 T/R

-0.075%

0.019%

r=0.03

LVC=300

P
V

C
:
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6
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9
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5
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E
L
E

V
:
 
7
4
.
2
6

P
V

T
:
 
2
6
4
2
+

5
0

E
L
E

V
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7
4
.
1
8

P
V

I
:
 
2
6
4
1
+

0
0

E
L
E

V
:
 
7
4
.
1
5

74
.6

8

2634+00

74
.6

0

2635+00

74
.5

2

2636+00

74
.4

5

2637+00

74
.3

8

2638+00

74
.3

0

2639+00

74
.2

3

2640+00

74
.1

9

2641+00

74
.1

7

2642+00

74
.1

9

2643+00

74
.2

1

2644+002634+00 2635+00 2636+00 2637+00 2638+00 2639+00 2640+00 2641+00 2642+00 2643+00 2644+00

WETLAND NB22

WETLAND NB20 WETLAND NB20

WETLAND
NB22

BLSF 2 NB
ELEV. = 70.0

BLSF 1 NB
ELEV. = 71.0

BLSF 2 NB
ELEV. = 70.0

WETLAND NB22

BLSF 1 NB
ELEV. = 71.0

N

CULVERT CV-NB-1

PROP 7'X6' BOX CULVERT

WPA EXEMPT

LIMIT OF BLSF MITIGATION (VOLUME)

SEE SECTIONS

PROP TRACK 1 

LIMIT OF BLSF MITIGATION (VOLUME)

SEE SECTIONS

LIMIT OF BLSF MITIGATION (VOLUME)

SEE SECTIONS

LIMIT OF BLSF MITIGATION (VOLUME)

SEE SECTIONS

2635+00 2640+00

DITCH FOREBAY AND CHECK DAM

SEE DETAIL CV-309

HOR. SCALE IN FEET

VER. SCALE IN FEET

40 40 800

04 4 8

RIGHT OF WAY

LIMIT OF GRADING

6' HIGH CHAIN LINK FENCE

EROSION CONTROL / LIMIT OF WORK

BORDERING VEGETATED WETLAND

FLOOD PLAIN

BANK

RIVERFRONT AREA

LEGEND & SYMBOLS

100' BUFFER ZONE

PERMANENT EASEMENT

EDGE OF CHANNEL

PERMANENT BVW IMPACT

TEMPORARY BVW IMPACT

BLSF IMPACT

TEMPORARY BLSF

IMPACT

PERMANENT LUW IMPACT

TEMPORARY LUW IMPACT

COASTAL BANK

ISSUED FOR NOTICE OF INTENT

NEW BEDFORD MAIN LINE
TRACK PLAN AND PROFILE

STA. 2633+60 TO STA. 2644+60

AS SHOWN

AS SHOWN

06/01/2018

ADZ RRD KJC

TK-3065

 M
A

TC
H

 L
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E 
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TK
-3
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6

 M
A
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H

 L
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E 
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T 
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4

PROFILE

PLAN

WETLAND IMPACT (THIS SHEET)

NB22

PERMANENT 0 SF

TEMPORARY 0 SF

BLSF IMPACT (THIS SHEET)

BLSF 1

PERMANENT AREA 7238 SF

TEMPORARY AREA 3050 SF

VOLUME 70' TO 71' 351 CF

VOLUME 69' TO 70' 72 CF

RIVERFRONT AREA IMPACT (THIS SHEET)

25' RA

PREVIOUSLY DISTURBED 15898 SF

UNDISTURBED 0 SF

BANK & LAND UNDER WATER IMPACT (THIS SHEET)

NB20

TEMP BANK 0 LF

LAND UNDER WATER 0 SF

TEMP LAND UNDER WATER 0 SF

NB22

TEMP BANK 0 LF

LAND UNDER WATER 0 SF

TEMP LAND UNDER WATER 0 SF

BLSF 2

PERMANENT AREA 0 SF

TEMPORARY AREA 586 SF

VOLUME 69' TO 70' 5 CF

BLSF MITIGATION (THIS SHEET)

BLSF 1

VOLUME 70' TO 71' 315 CF

VOLUME 69' TO 70' 510 CF

BLSF 2

VOLUME 69' TO 70' 422 CF

NOTE: FOR MITIGATION VOLUMES, SEE CROSS SECTIONS

TO BOSTON

TO NEW BEDFORD
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DATEISSUE CHKD.BY APP.

DATE:

CHK. BY

VERT:

HORIZ:

DES. BY DR. BY

SHEET

ISSUE

MASSACHUSETTS BAY TRANSPORTATION AUTHORITY

F
I
L

E
 
N

A
M

E
:

DESCRIPTION

SOUTH COAST RAIL - PHASE I

DESIGN ENGINEERING AND PM/CM SERVICES

CONTRACT NO.

PROJECT MANAGER Date

99 HIGH STREET

BOSTON, MA 02110

(617) 728-7777

PROJECT MANAGER Date

APPROVED BY:

MASSACHUSETTS BAY TRANSPORTATION

AUTHORITY

PLAN NO.

1 7/27/18 DRAINAGE REVISION CSS KC KC
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EXISTING GROUND

PROP TRACK 1 T/R

0.400%

0.5
52%

r=0.05

LVC=300

P
V

C
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0
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V
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P
V
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P
V
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5
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76
.1

0

2667+00

76
.5

0

2668+00

76
.9

0

2669+00

77
.3

0

2670+00

77
.7

0

2671+00

78
.1

0

2672+00

78
.5

3

2673+00

79
.0

0

2674+00

79
.5

3

2675+00

80
.0

8

2676+00

80
.6

3

2677+002667+00 2668+00 2669+00 2670+00 2671+00 2672+00 2673+00 2674+00 2675+00 2676+00 2677+00

ROUTE 140
(SOUTHBOUND)

ROUTE 140
(NORTHBOUND)

ROUTE 140

SOUTHBOUND

ROUTE 140

NORTHBOUND

WETLAND NB22

WETLAND NB20.1

BLSF 2 NB
ELEV. = 70.0

WETLAND NB22

BLSF 1  NB
ELEV. = 71.0

WETLAND NB20

BLSF 2 NB
ELEV. = 70.0

N

ROUTE 140

 (SOUTHBOUND)

ROUTE 140 (NB)

PROP TRACK 1

220' - 12" HDPE - S=0.54%

161' - 12" HDPE - S=0.55%

143' - 12" HDPE - S=0.54%

12" HDPE F.E. INV. = 74.72

CLEANOUT

RIM = 78.50

INV = 74.90 (S)

INV = 74.90 (N)

CLEANOUT

RIM = 79.15

INV = 75.80 (N)

INV = 75.80 (S)

CLEANOUT

RIM = 80.02

INV = 76.10 (N)

INV = 76.10 (S)

CLEANOUT

RIM = 79.98

INV = 76.70 (N)

INV = 76.70 (S)

LIMIT OF BLSF

MITIGATION (VOLUME)

SEE SECTIONS

2670+00

2675+00

271' - 12" HDPE - S=0.55%

49' - 12" HDPE - S=0.39%

CLEANOUT

RIM = 78.36

INV = 75.00 (S)

INV = 75.00 (NW)

12" HDPE F.E. INV. = 74.80

PROP WILDLIFE CROSSING

APPROXIMATE LOCATION (TYP)

SEE SHEET CV-311 FOR DETAIL

32' - 12" HDPE - S=0.54%

12" HDPE F.E. INV. = 74.80

DITCH FOREBAY AND CHECK DAM

SEE DETAIL CV-309

SEE SHEET CV-308 FOR STONE

PROTECTION DIMENSIONS

LIMIT OF BLSF

MITIGATION (VOLUME)

SEE SECTIONS

HOR. SCALE IN FEET

VER. SCALE IN FEET

40 40 800

04 4 8

RIGHT OF WAY

LIMIT OF GRADING

6' HIGH CHAIN LINK FENCE

EROSION CONTROL / LIMIT OF WORK

BORDERING VEGETATED WETLAND

FLOOD PLAIN

BANK

RIVERFRONT AREA

LEGEND & SYMBOLS

100' BUFFER ZONE

PERMANENT EASEMENT

EDGE OF CHANNEL

PERMANENT BVW IMPACT

TEMPORARY BVW IMPACT

BLSF IMPACT

TEMPORARY BLSF

IMPACT

PERMANENT LUW IMPACT

TEMPORARY LUW IMPACT

COASTAL BANK

ISSUED FOR NOTICE OF INTENT

NEW BEDFORD MAIN LINE
TRACK PLAN AND PROFILE

STA. 2666+60 TO STA. 2677+60

AS SHOWN

AS SHOWN

06/01/2018

ADZ RRD KJC

TK-3068

 M
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TC
H

 L
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E 
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E 
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T 

TK
-3

06
9
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T 
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7

PROFILE

PLAN

WETLAND IMPACT (THIS SHEET)

NB20

PERMANENT 0 SF

TEMPORARY 0 SF

NB20.1

PERMANENT 0 SF

TEMPORARY 0 SF

NB24

PERMANENT 0 SF

TEMPORARY 0 SF

NB22

PERMANENT 16 SF

TEMPORARY 0 SF

BLSF IMPACT (THIS SHEET)

BLSF 1

PERMANENT AREA 0 SF

TEMPORARY AREA 199 SF

VOLUME 70' TO 71' 0 CF

BLSF 2

PERMANENT AREA 0 SF

TEMPORARY AREA 0 SF

BLSF MITIGATION (THIS SHEET)

BLSF 1

VOLUME 70' TO 71' 85 CF

BLSF 2

VOLUME 69' TO 70' 260 CF

NOTE: FOR MITIGATION VOLUMES, SEE CROSS SECTIONS

TO BOSTON TO NEW BEDFORD
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DATEISSUE CHKD.BY APP.

DATE:

CHK. BY

VERT:

HORIZ:

DES. BY DR. BY

SHEET

ISSUE

MASSACHUSETTS BAY TRANSPORTATION AUTHORITY
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N

A
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E
:

DESCRIPTION

SOUTH COAST RAIL - PHASE I

DESIGN ENGINEERING AND PM/CM SERVICES

CONTRACT NO.

PROJECT MANAGER Date

99 HIGH STREET

BOSTON, MA 02110

(617) 728-7777

PROJECT MANAGER Date

APPROVED BY:

MASSACHUSETTS BAY TRANSPORTATION

AUTHORITY

PLAN NO.

1 7/27/18 DRAINAGE REVISION CSS KC KC
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EXISTING GROUND

PROP TRACK 1 T/R

0
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6
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r=-0.04

LVC=200

P
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T
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E
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E
V
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6

2689+00

89
.8

3

2690+00

90
.4

9

2691+00

91
.1

5

2692+00

91
.8

2

2693+00

92
.4

8

2694+00

93
.1

5

2695+00

93
.8

1

2696+00

94
.4

7

2697+00

95
.1

4

2698+00

95
.8

0

2699+002689+00 2690+00 2691+00 2692+00 2693+00 2694+00 2695+00 2696+00 2697+00 2698+00 2699+00

WETLAND NB23
WETLAND NB23

WETLAND NB24

WETLAND NB24

WETLAND NB24.1

N

97' - 12" HDPE - S=0.50%

272' - 12" HDPE - S=0.69%

CLEANOUT

RIM = 91.69

INV = 88.30 (S)

INV = 88.30 (N)

CLEANOUT

RIM = 93.70

INV = 90.20 (S)

INV = 90.20 (N)

CLEANOUT

RIM = 96.06

INV = 92.00 (S)

INV = 92.00 (N)

PROP TRACK 1

2690+00 2695+00

271' - 12" HDPE - S=0.65%

SEE SHEET CV-308 FOR

STONE PROTECTION

DIMENSIONS

23' - 12" HDPE F.E. INV. = 87.70
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 Plan 

Section  A-A 
Underdrain (UD)
SCALE: N.T.S.

Flared End Section (F.E.) with Stone Protection
SCALE: N.T.S.

Concrete Headwall (HW)
SCALE: N.T.S.

Wye Cleanout - Track Underdrain Detail
SCALE: N.T.S.

END OF LINE CLEANOUTIN LINE CLEANOUT

ISSUED FOR NOTICE OF INTENT

NEW BEDFORD MAIN LINE
DETAILS 2

NONE

NONE
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(TYP)

SCALE:  N.T.S.

Linear Sedimentation and Erosion Control
SCALE:  N.T.S.

Inlet Protection - Silt Sack In Catch Basin

 SECTION VIEW 

 PLAN VIEW 

SCALE:  N.T.S.

Erosion Control Barrier

SILT FENCE

ElevationSection

SCALE:  N.T.S.

Vegetated Swale with Ditch Forebay and Check Dam

FLOW

SEE PLANS FOR INVERT AND PIPE SIZE

45°PVC BEND AT END OF LINE

WYE CONNECTION FOR IN-LINE

12"

6
"

PVC

CONCRETE COLLAR

6"

THREADED PLUG

RING & COVER

FINISH GRADE

AT PAVEMENT

Cleanout  - Paved Area
SCALE: N.T.S.

ISSUED FOR NOTICE OF INTENT
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DETAILS 3

NONE

NONE
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Detention Basin Berm Section
SCALE: N.T.S.

SCALE:  N.T.S.

Low Flow Sediment Forebay Berm

NOTES

1. FOREBAY DESIGNED TO CAPTURE 0.1 INCHES OF RUNOFF FROM IMPERVIOUS SURFACES

1

6

1

3

INLET FLOW

PERMEABLE SOIL

PERMEABLE FILTER FABRIC

MIRAFI 140N OR APPR. EQUAL

DENSE GRADED

CRUSHED STONE

COMPACTED SUBGRADE

4

"

LOAM AND SOD

LOW FLOW BERM

SEE PLAN FOR LAYOUT

STONE PROTECTION

PER PLAN AND DETAIL

FOREBAY

1
'
 
(
M

A
X

.
)

3'

OVERLAP

12" (MIN.)

BERM SECTION

SCHEMATIC PLAN

BASIN

REV D7001-110-397DWG NO.1 OF 1SHEET1:40SCALEDWG SIZE A

3130 VERONA AVE
BUFORD, GA 30518
PHN (770) 932-2443
FAX (770) 932-2490
www.nyloplast-us.com

DRAIN BASIN WITH DOME GRATE
QUICK SPEC INSTALLATION DETAIL

TITLE
PROJECT NO./NAME

MATERIAL

DATE

REVISED BY

03-25-10DATE

EBCDRAWN BY

03-11-16

NMH

8" - 30"

(3)  VARIABLE SUMP DEPTH
ACCORDING TO PLANS

(6" MIN. ON 8" - 24", 10" MIN. ON 30"
BASED ON MANUFACTURING REQ.)4" MIN ON 8" - 24"

6" MIN ON 30"

MINIMUM PIPE BURIAL
DEPTH PER PIPE
MANUFACTURER

RECOMMENDATION
(MIN. MANUFACTURING

REQ. SAME AS MIN. SUMP)

(3)  VARIABLE INVERT HEIGHTS
AVAILABLE (ACCORDING TO

PLANS/TAKE OFF)

THE BACKFILL MATERIAL SHALL BE CRUSHED STONE OR OTHER
GRANULAR MATERIAL MEETING THE REQUIREMENTS OF CLASS I,
CLASS II, OR CLASS III MATERIAL AS DEFINED IN ASTM D2321.
BEDDING & BACKFILL FOR SURFACE DRAINAGE INLETS SHALL BE
PLACED & COMPACTED UNIFORMLY IN ACCORDANCE WITH ASTM D2321.

WATERTIGHT JOINT
(CORRUGATED HDPE SHOWN)

NYLOPLAST DRAIN BASIN WITH DOME GRATE

1  -  8" - 30" DOME GRATES SHALL BE DUCTILE IRON PER ASTM A536
       GRADE 70-50-05.
2  -  8" & 10" DOME GRATES FIT ONTO THE DRAIN BASINS WITH THE USE
       OF A PVC BODY TOP.  SEE DRAWING NO. 7001-110-045.
3  -  DRAIN BASIN TO BE CUSTOM MANUFACTURED ACCORDING TO PLAN
       DETAILS.  RISERS ARE NEEDED FOR BASINS OVER 84" DUE TO SHIPPING
       RESTRICTIONS.  SEE DRAWING NO. 7001-110-065.
4  -  DRAINAGE CONNECTION STUB JOINT TIGHTNESS SHALL CONFORM TO
       ASTM D3212 FOR CORRUGATED HDPE (ADS N-12/HANCOR DUAL WALL),
       N-12 HP, & PVC SEWER (4" - 24").
5  -  ADAPTERS CAN BE MOUNTED ON ANY ANGLE 0° TO 360°.  TO DETERMINE
       MINIMUM ANGLE BETWEEN ADAPTERS SEE DRAWING NO. 7001-110-012.
6  -  8" - 30" DOME GRATES HAVE NO LOAD RATING.

(1, 2)  INTEGRATED DUCTILE IRON
GRATE TO MATCH BASIN O.D.

THIS PRINT DISCLOSES SUBJECT MATTER IN WHICH
NYLOPLAST HAS PROPRIETARY RIGHTS.  THE RECEIPT
OR POSSESSION OF THIS PRINT DOES NOT CONFER,
TRANSFER, OR LICENSE THE USE OF THE DESIGN OR
TECHNICAL INFORMATION SHOWN HEREIN
REPRODUCTION OF THIS PRINT OR ANY INFORMATION
CONTAINED HEREIN, OR MANUFACTURE OF ANY
ARTICLE HEREFROM, FOR THE DISCLOSURE TO OTHERS
IS FORBIDDEN, EXCEPT BY SPECIFIC WRITTEN
PERMISSION FROM NYLOPLAST.

®

©2013 NYLOPLAST

(4)  VARIOUS TYPES OF INLET & OUTLET ADAPTERS
AVAILABLE:  4" - 30" FOR CORRUGATED HDPE

(ADS N-12/HANCOR DUAL WALL, ADS/HANCOR
SINGLE WALL), N-12 HP, PVC SEWER (EX: SDR 35),

PVC DWV (EX:  SCH 40), PVC C900/C905,
CORRUGATED & RIBBED PVC

(5)  ADAPTER ANGLES VARIABLE
0° - 360° ACCORDING TO PLANS

24" DRAIN BASIN

COLOR : BLACK

SCALE:  N.T.S.

Area Drain (AD)

SCALE:  N.T.S.

Pretreatment Filter Strip

Notes:

Lined Bioretention Basin W/ Underdrain
SCALE:  N.T.S.

Overflow Stone Swale
SCALE: N.T.S.

ISSUED FOR NOTICE OF INTENT

NEW BEDFORD MAIN LINE
DETAILS 6

NONE

NONE
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Report on Culvert CV-NB-4, 

New Bedford, Track Corridor 

Report Objectives 

This report presents design information for a proposed replacement culvert within the South Coast 
Rail Project (SCR) track corridor in New Bedford.  The culvert, designated as CV-NB-4, conveys 
storm surface runoff flows across Pig Farm Road, from south to north.  This culvert crossing is 
immediately adjacent to the west side of the SCR track, where Pig Farm Road crosses the track at-
grade.   This report provides the technical information to demonstrate the existing system operation, 
and the adequacy of the proposed replacement culvert. 

Project Description 

Description of Proposed Project 

This South Coast Rail Project Track Corridor project includes the reconstruction and upgrade of an 
existing railroad right-of-way corridor to provide improved operation for new passenger and existing 
freight service.  The work of this project is generally contained within the existing narrow railway 
track corridor.  See Figure 1. 

Site Description 

The existing culvert CV-NB-4 is a north-south aligned pipe, paralleling the SCR New Bedford Main 
Line (NBML) track about 20-feet to the west, crossing beneath Pig Farm, a local access drive to an 
industrial site further to the west.  Pig Farm Road crosses the NBML, east-west, as an at-grade 
crossing.  See Figure 2.  The storm runoff flows carried by this cross-culvert are generated from a 
predominantly forested area to the south. A small portion of this drainage area includes a length of 
the west side of the track corridor and some unpaved area of the industrial site. 

Although culvert CV-NB-4 serves only to convey storm flows across Pig Farm Road, due to its 
proximity to the track corridor, its hydraulic operation and specifically its inlet headwater elevation 
could have a direct impact on the track corridor.  Given this situation, MBTA drainage design criteria 
was used as a guide. 

Drainage Design Guidelines / Criteria 

The following highlights the key general criteria that have been adopted for the project. 

• The proposed project will not increase post-construction peak flows.  No additional paved 
or otherwise impervious surfaces are to be constructed which might cause an increase in 
post-construction peak flows.  The scope of the railroad track corridor work is essentially 
to remove and replace the existing track, ties and foundation, and any earthwork 
associated with adjustments to the track alignments and re-establishing trackside ditches. 

• Existing drainage patterns will be maintained. 
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Report on Culvert CV-NB-4, 

New Bedford, Track Corridor 

• Existing drainage facilities will be analyzed to determine their ability to meet current 
MBTA drainage design criteria.  To the extent practicable, existing facilities not meeting 
criteria will be proposed to be replaced. 

• The drainage systems for the project have been designed to collect and convey the runoff 
from the 50-year storm.  For this design storm, piped systems must not surcharge and flow 
depths in ditches are not to exceed 3-feet below top of rail.  A 100-year return storm event 
was used as a check storm, which requires all storm drain systems to maintain flow levels 
no higher than 18-inches below the top of tie.  The criteria also requires that the HW/D 
ratio not exceed 1.5 for the 50-year return storm event (where HW = the depth of the 
headwater and D = diameter or height of culvert). 

Note:  Unless noted otherwise all elevations presented in this document are referenced to the North 
American Vertical Datum of 1988 (NAVD 88). 

Floodplains / Water Surface Elevations 

In the vicinity of CV-NB-4 there is no FEMA delineated regulatory flood zone. 

Engineering Methods 

The data available for the culvert evaluation included 1-foot contour mapping along the corridor, 
culvert field survey and various other information and sources, including MassGIS (land use), FEMA 
(floodplains), USDA NRCS (soils) and other sources.  The watershed for the culvert was delineated 
based on 2-foot contour GIS mapping available from MassGIS. 

The existing culvert was surveyed in the field to establish its location in relation to the proposed track 
baseline, inverts, alignment, length, size and material. 

An industry standard application, HydroCAD, was utilized to perform the watershed hydrologic 
analyses and to determine culvert hydraulic operation for the various storm events.  HydroCAD is a 
computer program (hydrologic-hydraulic model) based on the Soils Conservation Service (SCS, now 
NRCS) methodologies.  The model allows for the development of flows for various storm events 
based on watershed area, land use, soil types, times of concentration (Tc) and other factors.  Both the 
existing and proposed culvert scenarios were modeled.  Rainfall data input into the model was based 
on the recently published NOAA Atlas 14 (Volume 10), 2015.  The Type III rainfall distribution 
recommended by SCS for this area of Massachusetts was used.  Culvert data, including inverts, 
lengths, Manning’s coefficients and tailwater (TW) elevations were also entered into the HydroCAD 
model. 

Culvert Analyses 

Detailed hydrologic and hydraulic computations along with sketches and other supporting material 
are included at the end of this Report. 
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Report on Culvert CV-NB-4, 

New Bedford, Track Corridor 

Existing Culvert 

Field survey and inspection observations documented the following about the existing CV-NB-4. 

• Inlet End (south side):  15-inch HDPE, projecting through embankment. 
• Outlet End (north side):  18-inch ACCP, projecting through embankment. 
• Length:  52 feet. 

The presence of different pipe material and size for each culvert end indicates a replacement and/or 
extension section may have been installed at some point in time.  The HDPE pipe material being a 
newer type in the industry, versus corrugated metal, the replacement / extension may have taken 
place on this side.  However, not knowing the length of either pipe size, analysis of this existing 
culvert conservatively assumed a 15-inch size for the entire length of this culvert.  Based on field 
survey and site observations, the ditch downstream of the culvert does not drain adequately, standing 
water occurs, including within the culvert for a substantial length. 

The existing culvert was analyzed to establish its hydraulic adequacy during the 50-year and 100-year 
design storm events.  The existing culvert was determined to be hydraulically adequate to not cause 
overtopping of the track or roadway.  However, computed 50-year and 100-year headwater elevation 
were slightly greater than that prescribed by design criteria, 0.6-feet and 0.4-feet, respectively.  
However, due to the unknowns with this existing culvert system, dissimilar pipe materials, and 
transition connection detail, it is recommended this culvert be replaced.  Consideration should be 
given to raising the culvert profile to mitigate the frequency of standing water in the culvert. 

Proposed Replacement Culvert 

A 24-inch RCP proposed replacement culvert was analyzed.  With an adjacent proposed top-of-rail 
elevation of 98.4, design criteria requires a 50-year return storm event to produce a water surface 
elevation for the drainage system at this location of no higher than 95.4.  The 50-year headwater at 
the proposed CV-NB-4 was calculated to be 96.3, exceeding the 3-foot clearance criteria by 0.9-feet.  
Also, criteria requires a 100-year return storm event to produce a water surface elevation at this 
location of no higher than 96.3.   The computed 100-year headwater at the proposed CV-NB-4 was 
96.5, exceeding the 1.5-foot criteria by 0.2-feet.  Thus, it was determined the replacement of the 
existing CV-NB-4 cross-culvert with a 24-inch RCP is acceptable hydraulically, i.e., no overtopping 
of the track or roadway, however, design exception requests will need to be submitted for the 
computed headwater elevations.  The proposed depth of cover over this proposed culvert was set a 1-
foot, meeting the minimum design criteria for culverts crossing beneath local roads. 
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New Bedford, Track Corridor 

Figure 1  -  Site Locus Plan 
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Report on Culvert CV-NB-4,

New Bedford, Track Corridor 

Figure 2  -  Project Location Plan, South 
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Culvert Analyses 

and 

Supporting Materials 

 

Organization of Calculations / Supporting Materials 

The culvert numbering convention used in CV-NB-X, where CV indicates a culvert structure, NB indicates 
New Bedford and X represents the unique sequential number assigned to the culvert. 

Following are sketches, calculations and supporting materials for the existing and proposed culvert analyses. 

Culverts scenario calculations using HydroCAD are presented in the following order: 

• HydroCAD calculations for existing culvert (Q10, Q100 and Q50) 
• HydroCAD calculations for proposed culvert (Q10, Q100 and Q50) 
• NRCS Soil Survey data for the watershed tributary to the culvert 
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Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Bristol County, Massachusetts, Southern Part
Survey Area Data: Version 11, Oct 6, 2017

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Dec 31, 2009—Jun 7, 
2016

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Hydrologic Soil Group—Bristol County, Massachusetts, Southern Part
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National Cooperative Soil Survey
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

73A Whitman fine sandy 
loam, 0 to 3 percent 
slopes, extremely 
stony

D 24.2 45.7%

307B Paxton fine sandy loam, 
0 to 8 percent slopes, 
extremely stony

C 26.6 50.4%

312B Woodbridge fine sandy 
loam, 0 to 8 percent 
slopes, extremely 
stony

C/D 0.6 1.1%

602 Urban land 1.5 2.8%

Totals for Area of Interest 52.8 100.0%

Hydrologic Soil Group—Bristol County, Massachusetts, Southern Part

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

7/19/2018
Page 3 of 4



Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Bristol County, Massachusetts, Southern Part

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

7/19/2018
Page 4 of 4
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.820 96 Gravel surface, HSG D  (1S)
7.360 77 Woods, Good, HSG D  (1S)
8.180 79 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
0.000 HSG C
8.180 HSG D 1S
0.000 Other
8.180 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 0.000 0.820 0.000 0.820 Gravel surface 1S
0.000 0.000 0.000 7.360 0.000 7.360 Woods, Good 1S
0.000 0.000 0.000 8.180 0.000 8.180 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 1E 93.10 92.80 52.0 0.0058 0.013 15.0 0.0 0.0



Type III 24-hr  50 Rainfall=6.82"CV-NB-4
  Printed  7/31/2018Prepared by HNTB

Page 6HydroCAD® 10.00-20  s/n 04597  © 2017 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=8.180 ac   0.00% Impervious   Runoff Depth>3.92"Subcatchment 1S: 8.18 AC PIG FARM RD
   Flow Length=986'   Tc=153.8 min   CN=79   Runoff=8.90 cfs  2.670 af

Peak Elev=96.02'   Inflow=8.90 cfs  2.670 afPond 1E: Exist 15" HDPE/18" CMP
   Outflow=8.90 cfs  2.670 af

Total Runoff Area = 8.180 ac   Runoff Volume = 2.670 af   Average Runoff Depth = 3.92"
100.00% Pervious = 8.180 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: 8.18 AC PIG FARM RD

Runoff = 8.90 cfs @ 14.03 hrs,  Volume= 2.670 af,  Depth> 3.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 Rainfall=6.82"

Area (ac) CN Description
7.360 77 Woods, Good, HSG D
0.820 96 Gravel surface, HSG D
8.180 79 Weighted Average
8.180 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
63.2 100 0.0050 0.03 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 3.40"
13.2 250 0.0160 0.32 Shallow Concentrated Flow, 

   Kv= 2.5 fps
77.4 636 0.0030 0.14 Shallow Concentrated Flow, 

   Kv= 2.5 fps
153.8 986 Total

Subcatchment 1S: 8.18 AC PIG FARM RD

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type III 24-hr
50 Rainfall=6.82"
Runoff Area=8.180 ac
Runoff Volume=2.670 af
Runoff Depth>3.92"
Flow Length=986'
Tc=153.8 min
CN=79

8.90 cfs
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Summary for Pond 1E: Exist 15" HDPE/18" CMP

Inflow Area = 8.180 ac, 0.00% Impervious,  Inflow Depth > 3.92"    for  50 event
Inflow = 8.90 cfs @ 14.03 hrs,  Volume= 2.670 af
Outflow = 8.90 cfs @ 14.03 hrs,  Volume= 2.670 af,  Atten= 0%,  Lag= 0.0 min
Primary = 8.90 cfs @ 14.03 hrs,  Volume= 2.670 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 96.02' @ 14.03 hrs
Flood Elev= 97.00'

Device Routing     Invert Outlet Devices
#1 Primary 93.10' 15.0"  Round Culvert   

L= 52.0'   Box, headwall w/3 rounded edges,  Ke= 0.200   
Inlet / Outlet Invert= 93.10' / 92.80'   S= 0.0058 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Primary 97.00' 60.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=8.90 cfs @ 14.03 hrs  HW=96.02'   (Free Discharge)
1=Culvert  (Barrel Controls 8.90 cfs @ 7.25 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 1E: Exist 15" HDPE/18" CMP

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=8.180 ac
Peak Elev=96.02'

8.90 cfs
8.90 cfs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=8.180 ac   0.00% Impervious   Runoff Depth>4.57"Subcatchment 1S: 8.18 AC PIG FARM RD
   Flow Length=986'   Tc=153.8 min   CN=79   Runoff=10.33 cfs  3.113 af

Peak Elev=96.71'   Inflow=10.33 cfs  3.113 afPond 1E: Exist 15" HDPE/18" CMP
   Outflow=10.33 cfs  3.113 af

Total Runoff Area = 8.180 ac   Runoff Volume = 3.113 af   Average Runoff Depth = 4.57"
100.00% Pervious = 8.180 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: 8.18 AC PIG FARM RD

Runoff = 10.33 cfs @ 14.02 hrs,  Volume= 3.113 af,  Depth> 4.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 Rainfall=7.60"

Area (ac) CN Description
7.360 77 Woods, Good, HSG D
0.820 96 Gravel surface, HSG D
8.180 79 Weighted Average
8.180 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
63.2 100 0.0050 0.03 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 3.40"
13.2 250 0.0160 0.32 Shallow Concentrated Flow, 

   Kv= 2.5 fps
77.4 636 0.0030 0.14 Shallow Concentrated Flow, 

   Kv= 2.5 fps
153.8 986 Total

Subcatchment 1S: 8.18 AC PIG FARM RD

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type III 24-hr
100 Rainfall=7.60"
Runoff Area=8.180 ac
Runoff Volume=3.113 af
Runoff Depth>4.57"
Flow Length=986'
Tc=153.8 min
CN=79

10.33 cfs
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Summary for Pond 1E: Exist 15" HDPE/18" CMP

Inflow Area = 8.180 ac, 0.00% Impervious,  Inflow Depth > 4.57"    for  100 event
Inflow = 10.33 cfs @ 14.02 hrs,  Volume= 3.113 af
Outflow = 10.33 cfs @ 14.02 hrs,  Volume= 3.113 af,  Atten= 0%,  Lag= 0.0 min
Primary = 10.33 cfs @ 14.02 hrs,  Volume= 3.113 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 96.71' @ 14.02 hrs
Flood Elev= 97.00'

Device Routing     Invert Outlet Devices
#1 Primary 93.10' 15.0"  Round Culvert   

L= 52.0'   Box, headwall w/3 rounded edges,  Ke= 0.200   
Inlet / Outlet Invert= 93.10' / 92.80'   S= 0.0058 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Primary 97.00' 60.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=10.33 cfs @ 14.02 hrs  HW=96.70'   (Free Discharge)
1=Culvert  (Barrel Controls 10.33 cfs @ 8.42 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 1E: Exist 15" HDPE/18" CMP

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

cf
s)

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=8.180 ac
Peak Elev=96.71'

10.33 cfs
10.33 cfs
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.820 96 Gravel surface, HSG D  (1S)
7.360 77 Woods, Good, HSG D  (1S)
8.180 79 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
0.000 HSG C
8.180 HSG D 1S
0.000 Other
8.180 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 0.000 0.820 0.000 0.820 Gravel surface 1S
0.000 0.000 0.000 7.360 0.000 7.360 Woods, Good 1S
0.000 0.000 0.000 8.180 0.000 8.180 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 1P 94.75 94.50 62.0 0.0040 0.013 24.0 0.0 0.0
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=8.180 ac   0.00% Impervious   Runoff Depth>3.92"Subcatchment 1S: 8.18 AC PIG FARM RD
   Flow Length=986'   Tc=153.8 min   CN=79   Runoff=8.90 cfs  2.670 af

Peak Elev=96.31'   Inflow=8.90 cfs  2.670 afPond 1P: Prop 24" RCP
   Outflow=8.90 cfs  2.670 af

Total Runoff Area = 8.180 ac   Runoff Volume = 2.670 af   Average Runoff Depth = 3.92"
100.00% Pervious = 8.180 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: 8.18 AC PIG FARM RD

Runoff = 8.90 cfs @ 14.03 hrs,  Volume= 2.670 af,  Depth> 3.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  50 Rainfall=6.82"

Area (ac) CN Description
7.360 77 Woods, Good, HSG D
0.820 96 Gravel surface, HSG D
8.180 79 Weighted Average
8.180 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
63.2 100 0.0050 0.03 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 3.40"
13.2 250 0.0160 0.32 Shallow Concentrated Flow, 

   Kv= 2.5 fps
77.4 636 0.0030 0.14 Shallow Concentrated Flow, 

   Kv= 2.5 fps
153.8 986 Total

Subcatchment 1S: 8.18 AC PIG FARM RD

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type III 24-hr
50 Rainfall=6.82"
Runoff Area=8.180 ac
Runoff Volume=2.670 af
Runoff Depth>3.92"
Flow Length=986'
Tc=153.8 min
CN=79

8.90 cfs
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Summary for Pond 1P: Prop 24" RCP

Inflow Area = 8.180 ac, 0.00% Impervious,  Inflow Depth > 3.92"    for  50 event
Inflow = 8.90 cfs @ 14.03 hrs,  Volume= 2.670 af
Outflow = 8.90 cfs @ 14.03 hrs,  Volume= 2.670 af,  Atten= 0%,  Lag= 0.0 min
Primary = 8.90 cfs @ 14.03 hrs,  Volume= 2.670 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 96.31' @ 14.03 hrs
Flood Elev= 98.00'

Device Routing     Invert Outlet Devices
#1 Primary 94.75' 24.0"  Round Culvert   

L= 62.0'   Box, headwall w/3 rounded edges,  Ke= 0.200   
Inlet / Outlet Invert= 94.75' / 94.50'   S= 0.0040 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 3.14 sf   

#2 Primary 98.00' 80.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=8.90 cfs @ 14.03 hrs  HW=96.31'   (Free Discharge)
1=Culvert  (Barrel Controls 8.90 cfs @ 4.67 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 1P: Prop 24" RCP
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Inflow Area=8.180 ac
Peak Elev=96.31'

8.90 cfs
8.90 cfs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=8.180 ac   0.00% Impervious   Runoff Depth>4.57"Subcatchment 1S: 8.18 AC PIG FARM RD
   Flow Length=986'   Tc=153.8 min   CN=79   Runoff=10.33 cfs  3.113 af

Peak Elev=96.46'   Inflow=10.33 cfs  3.113 afPond 1P: Prop 24" RCP
   Outflow=10.33 cfs  3.113 af

Total Runoff Area = 8.180 ac   Runoff Volume = 3.113 af   Average Runoff Depth = 4.57"
100.00% Pervious = 8.180 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: 8.18 AC PIG FARM RD

Runoff = 10.33 cfs @ 14.02 hrs,  Volume= 3.113 af,  Depth> 4.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  100 Rainfall=7.60"

Area (ac) CN Description
7.360 77 Woods, Good, HSG D
0.820 96 Gravel surface, HSG D
8.180 79 Weighted Average
8.180 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
63.2 100 0.0050 0.03 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 3.40"
13.2 250 0.0160 0.32 Shallow Concentrated Flow, 

   Kv= 2.5 fps
77.4 636 0.0030 0.14 Shallow Concentrated Flow, 

   Kv= 2.5 fps
153.8 986 Total

Subcatchment 1S: 8.18 AC PIG FARM RD

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

cf
s)

11

10

9

8

7

6

5

4

3

2

1

0

Type III 24-hr
100 Rainfall=7.60"
Runoff Area=8.180 ac
Runoff Volume=3.113 af
Runoff Depth>4.57"
Flow Length=986'
Tc=153.8 min
CN=79

10.33 cfs
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Summary for Pond 1P: Prop 24" RCP

Inflow Area = 8.180 ac, 0.00% Impervious,  Inflow Depth > 4.57"    for  100 event
Inflow = 10.33 cfs @ 14.02 hrs,  Volume= 3.113 af
Outflow = 10.33 cfs @ 14.02 hrs,  Volume= 3.113 af,  Atten= 0%,  Lag= 0.0 min
Primary = 10.33 cfs @ 14.02 hrs,  Volume= 3.113 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 96.46' @ 14.02 hrs
Flood Elev= 98.00'

Device Routing     Invert Outlet Devices
#1 Primary 94.75' 24.0"  Round Culvert   

L= 62.0'   Box, headwall w/3 rounded edges,  Ke= 0.200   
Inlet / Outlet Invert= 94.75' / 94.50'   S= 0.0040 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections,  Flow Area= 3.14 sf   

#2 Primary 98.00' 80.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=10.33 cfs @ 14.02 hrs  HW=96.46'   (Free Discharge)
1=Culvert  (Barrel Controls 10.33 cfs @ 4.86 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 1P: Prop 24" RCP

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=8.180 ac
Peak Elev=96.46'

10.33 cfs
10.33 cfs
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Stormwater Operation and Maintenance Plan 

Project Information 

Site 

Whale’s Tooth Station 

Located at 532 Acushnet Avenue 

New Bedford, Massachusetts 

Owner 

Housing 70 Corp 

131 William Street 

New Bedford, Massachusetts 

 

Site Supervisor 

Site Manager Name 

Site Manager Address 

Site Manager City, State Zip 

Site Manager Phone Number 

 

Name: _____________________________________________ 

 

Telephone: _________________________________________ 

 

Cell phone: _________________________________________ 

 

Email: _____________________________________________ 
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Description of Stormwater Maintenance Measures 

The following Operation and Maintenance (O&M) program is proposed to ensure the 

continued effectiveness of the stormwater management system. Attached to this plan 

are a Construction Stormwater Best Management Practices (BMP) Checklist, 

Operation and Maintenance Log Form, and BMP Maintenance Figure for use during 

the long-term operation and maintenance of the stormwater management system. 

 

Area Drains 

� All area drains shall be inspected and cleaned a minimum of at least once per 

year. 

� Sediment (if more than six inches deep) and/or floatable pollutants shall be 

pumped from the drain and disposed of at an approved offsite facility in 

accordance with all applicable regulations.  

� Any structural damage or other indication of malfunction will be reported to the 

site manager and repaired as necessary 

� During colder periods, the area drain grates must be kept free of snow and ice. 

� During warmer periods, the area drain grates must be kept free of leaves, litter, 

sand, and debris. 

Roof Drain Leaders 

� Perform routine roof inspections quarterly. 

� Keep roofs clean and free of debris. 

� Keep roof drainage systems clear. 

� Keep roof access limited to authorized personnel. 

� Clean inlets draining to the subsurface bed twice per year as necessary. 

Stormwater Outfalls and Sediment Forebays 

The stormwater drainage system contains many outfall locations, where treated 

stormwater is discharged to surface wetlands or existing drainage pipes. Outfall 

locations are shown on Figure C-1 included herein. 

 

� At a minimum, inspect outfalls annually.  

� At a minimum, inspect sediment forebays quarterly and clean them out 

annually. When mowing grasses, keep the grass height no greater than 6-inches. 

Set mower blades no lower than 3 to 4 inches. Annual inspections should be 

supplemented after large storms, when washouts may occur. 

� Maintain vegetation around outfalls to prevent blockages at the outfall. 

� Maintain rip rap pad below each outfall and replace any washouts. 

� Remove and dispose of any trash or debris at the outfall.  

� Replace vegetation damaged during the clean-out by either reseeding or 

resodding. When reseeding, incorporate practices such as hydroseeding with a 
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tackifier, blanket, or similar practice to ensure no scour occurs in the forebay, 

while the seeds germinate and develop roots 

Bioretention Basins 

Mulching is an important part of bioretention basin maintenance. Mulch keeps the 

soil moist, allowing for easy infiltration of rain water. Un-mulched surfaces may 

develop into a hardpan, a condition in which the soil surface becomes cemented 

together, forming a hard, impervious layer. Mulching also protects plants and 

reduces weed growth.  

 

Initial Post-Construction Inspection 

� During the initial period of vegetation establishment pruning and weeding are 

required twice in first year by contractor. 

� Any dead vegetation found after the first year must be replaced. 

� Proper mulching is mandatory and regular watering may be required initially to 

ensure proper establishment of new vegetation. 

 

Long-Term Maintenance 

� Weeds and invasive plant species shall be removed by hand. 

� Leaf litter and other detritus shall be removed twice per year.  

� If needed to maintain aesthetic appearance, perennial plantings may be trimmed 

at the end of the growing season. 

� Trees and shrubs should be inspected twice per year to evaluate health and 

attended to as necessary. 

� Re-mulch bioretention basins with hardwood mulch to a depth of 3 inches each 

spring or whenever erosion is evident. The entire area may require mulch 

replacement once every two to three years. Mulch depth shall not exceed 3 

inches.  

 

Inspections and Cleaning 

� Bioretention basins shall be inspected twice during for the first year and annually 

thereafter for sediment buildup, erosion, vegetative conditions, etc. If sediment 

build-up is found, core aeration or cultivating of un-vegetated areas may be 

required to ensure adequate filtration. 

� The inflow location should be inspected annually for clogging. Sediment build 

up is a common problem where runoff leaves an impervious surface and enters a 

vegetative or earthen surface. Any built-up sediment should be removed to 

prevent runoff from bypassing the facility. 

� The overflow structure and underdrain standpipes should be inspected annually 

to ensure that they are functioning.
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BMP Maintenance Figure 
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Figure F-1BMP Maintenance Figure

Whale's Tooth Station

South Coast Rail

New Bedford, MA
0 50 100 Feet
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Operation and Maintenance Log Form with 
Inspection Schedule 
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 Appendix F: Long-Term Pollution Prevention Plan 

 

Whale’s Tooth Station, New Bedford, MA 

Long-Term Best Management Practices –Operation and Maintenance Log Form with Inspection Schedule 
 

Best Management 

Practice 

Inspection 

Frequency 

Date 

Inspected 
Inspector Minimum Maintenance and Key Items to Check 

Cleaning/Repair Needed   

yes  no  (List Items) 

Date of 

Cleaning/Repair 
Performed by 

Bioretention Basin 1 Bi-annually    yes  no   

Sedimentation 
Forebay 1 

Annually  
 
 

 yes  no   

Area Drain 1 Bi-annually    yes  no   

Area Drain 2 Bi-annually    yes  no   

Stormwater Outfall 
FES-1 

Annually    yes  no   

Bioretention Basin 2 Bi-annually    yes  no   

Sedimentation 
Forebay 2 

Annually  
 
 

 yes  no   

Area Drain 2 Bi-annually  
 
 

 yes  no   

     yes  no   

     yes  no   

     yes  no   

     yes  no   

     yes  no   

 

 

Stormwater Control Manager          



\\Vhb\proj\Boston\12815.00 SCR PM & 
CM\Engineering\Civil\Stations\Stormwater\NOI 
Reports\Whale's 
Tooth\WTS_O&M_Manual.docx 

 

Snow Storage Plan 

 

 



Legend
Approximate Snow
Storage Area

1. The Whale's Tooth Station area has
approximately 0.4 acres of impervious area. The
plan does not include snow storage for the roof
or pervious areas.

2. The plan depicts approximately 3,500 SF of area
available for snow storage within the station
area. This area is estimated to accommodate an
approximate 4' snowfall, assuming 5:1
compaction and an average snow pile height of
4.0'. Additional snow storage is available in
pervious areas throughout the project area.

3. Under no circumstance shall snow be stored in
any wetland resource area or proposed
stormwater best management practice.

4. Snow storage will be implemented to avoid
hydrants, fences, landscaping, and other
permanent features.

Notes
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Figure F-2Snow Storage Plan

Whale's Tooth Station

South Coast Rail

New Bedford, MA
0 50 100 Feet
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Bioretention Areas & Rain Gardens

Standard Description
2 - Peak Flow N/A

3 - Recharge An exfiltrating bioretention area provides groundwater recharge.

4 - TSS 
Removal

90% TSS removal credit with adequate pretreatment

5 - Higher 
Pollutant 
Loading

Can be used for certain land uses with higher potential pollutant loads if lined and sealed 
until adequate pretreatment is provided. Adequate pretreatment must include 44% TSS 
removal prior to infiltration. For land uses that have the potential to generate runoff with 
high concentrations of oil and grease such as high intensity use parking lots and gas stations, 
adequate pretreatment may also include an oil grit separator, sand filter or equivalent.  In 
lieu of an oil grit separator or sand filter, a filtering bioretention area also may be used as a 
pretreatment device for infiltration practices exfiltrating runoff from land uses with a potential 
to generate runoff with high concentrations of oil and grease.

6 -  Discharges 
near or to 

Critical Areas

Good option for discharges near cold-water fisheries.  Should not be used near bathing 
beaches and shellfish growing areas.

7 - 
Redevelopment

Suitable with appropriate pretreatment

Ability to meet specific standards

Pollutant Removal Efficiencies
Total Suspended Solids (TSS)  90% with vegetated filter strip or equivalent•	
Total Nitrogen    30% to 50% if soil media at least 30 inches•	
Total Phosphorus    30% to 90%•	
Metals •	 (copper, lead, zinc, cadmium)  40% to 90% 
Pathogens (coliform, e coli)  Insufficient data•	

Description: Bioretention is a technique that uses 
soils, plants, and microbes to treat stormwater 
before it is infiltrated and/or discharged. 
Bioretention cells (also called rain gardens in 
residential applications) are shallow depressions 
filled with sandy soil topped with a thick layer of 
mulch and planted with dense native vegetation. 
Stormwater runoff is directed into the cell via 
piped or sheet flow. The runoff percolates through 
the soil media that acts as a filter.
There are two types of bioretention cells: those 
that are designed solely as an organic filter 
filtering bioretention areas and those configured 
to recharge groundwater in addition to acting as 
a filter exfiltrating bioretention areas. A filtering 
bioretention area includes an impermeable 
liner and underdrain that intercepts the runoff 
before it reaches the water table so that it may 
be conveyed to a discharge outlet, other best 
management practices, or the municipal storm 
drain system.  An exfiltrating bioretention area  
has an underdrain that is designed to enhance 
exfiltration of runoff into the groundwater.



Structural BMPs - Volume 2 | Chapter 2    page 24

Advantages/Benefits:
Can be designed to provide groundwater recharge and preserves the natural water balance of the site•	
Can be designed to prevent recharge where appropriate•	
Supplies shade, absorbs noise, and provides windbreaks•	
Can remove other pollutants besides TSS including phosphorus, nitrogen and metals•	
Can be used as a stormwater retrofit by modifying existing landscape or if a parking lot is being resurfaced•	
Can be used on small lots with space constraints•	
Small rain gardens are mosquito death traps•	
Little or no hazard for amphibians or other small animals•	

Disadvantages/Limitations:
Requires careful landscaping and maintenance•	
Not suitable for large drainage areas•	

Special Features:
Can be lined and sealed •	
to prevent recharge where 
appropriate
Adequate pretreatment is •	
essential
Not recommended in areas •	
with steep slope
Depth of soil media depends •	
on type of vegetation that is 
proposed
Soil media must be 30 inches •	
deep to achieve removal of 
nitrogen

Activity Frequency
Inspect and remove trash Monthly
Mow 2 to 12 times per year
Mulch Annually
Fertilize Annually
Remove dead vegetation Annually
Prune Annually

Maintenance

adapted from the Vermont Stormwater Manual
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Bioretention Areas & Rain Gardens
Not all bioretention cells are designed to exfiltrate. Only the 
infiltration requirements are applicable to bioretention cells 
intended to exfiltrate.

Applicability
Bioretention areas can provide excellent pollutant 
removal for the “first flush” of stormwater runoff. 
Properly designed and maintained cells remove 
suspended solids, metals, and nutrients, and can 
infiltrate an inch or more of rainfall. Distributed 
around a property, vegetated bioretention areas 
can enhance site aesthetics. In residential 
developments they are often described as “rain 
gardens” and marketed as property amenities. 
Routine maintenance is simple and can be handled 
by homeowners or conventional landscaping 
companies, with proper direction.

Bioretention systems can be applied to a wide 
range of commercial, residential, and industrial 
developments in many geologic conditions; they 
work well on small sites and on large sites divided 
into multiple small drainage areas. Bioretention 
systems are often well suited for ultra-urban settings 
where little pervious area exists. Although they 
require significant space (approximately 5% to 7% of 
the area that drains to them), they can be integrated 
into parking lots, parking lot islands, median strips, 
and traffic islands. Sites can be retrofitted with 
bioretention areas by replacing existing parking lot 
islands or by re-configuring a parking lot during 
resurfacing. On residential sites, they are commonly 
used for rooftop and driveway runoff.

Effectiveness
Bioretention areas remove pollutants through 
filtration, microbe activity, and uptake by plants; 
contact with soil and roots provides water quality 
treatment better than conventional infiltration 
structures. Studies indicate that bioretention areas 
can remove from 80% to 90% of TSS.  If properly 
designed and installed, bioretention areas remove 
phosphorus, nitrogen, metals, organics, and bacteria 
to varying degrees. 

Bioretention areas help reduce stress in watersheds 
that experience severe low flows due to excessive 
impervious cover. Low-tech, decentralized 
bioretention areas are also less costly to design, 
install, and maintain than conventional stormwater 
technologies that treat runoff at the end of the pipe.

Decentralized bioretention cells can also reduce 
the size of storm drain pipes, a major component 
of stormwater treatment costs. Bioretention areas 
enhance the landscape in a variety of ways: they 
improve the appearance of developed sites, provide 
windbreaks, absorb noise, provide wildlife habitat, 
and reduce the urban heat island effect.

Planning Considerations
Filtering bioretention areas are designed with 
an impermeable liner and underdrain so that 
the stormwater may be transported to additional 
BMPs for treatment and/or discharge. Exfiltrating 
bioretention areas are designed so that following 
treatment by the bioretention area the stormwater 
may recharge the groundwater. 

Both types of bioretention areas may be used to treat 
runoff from land uses with higher potential pollutant 
loads.  However, exfiltrating bioretention areas may 
be used to treat runoff from land uses with higher 
potential pollutant loads, only if pretreatment has 
been provided to achieve TSS removal of at least 44%.  
If the land use has the potential to generate runoff 
with high concentrations of oil and grease, other 
types of pretreatment, i.e., a deep sump catch basin 
and oil grit separator or a sand filter, is required prior 
to discharge of runoff to an exfiltrating bioretention 
area. A filtering bioretention area may also be 
used as a pretreatment device for an exfiltrating 
bioretention area or other infiltration practice that 
exfiltrates runoff from land uses with a potential to 
generate runoff with high concentrations of oil and 
grease.  

To receive 90% TSS removal credit, adequate 
pretreatment must be provided. If the flow is piped to 
the bioretention area a deep sump catch catch basin 
and sediment forebay should be used to provide 
pretreatment. For sheet flow, there are a number or 
pretreatment options. These options include:

A vegetated filter strip, grass channel or water •	
quality swale designed in accordance with the 
specifications set forth in Chapter 2.
A grass and gravel combination. This should •	
consist of at least 8 inches of gravel followed 
by 3 to 5 feet of sod. (source: North Carolina 
Stormwater Manual, 2007, http://h2o.enr.state.nc.us/su/
documents/Ch12-Bioretention_001.pdf)
Pea diaphragm combined with a vegetated filter •	
strip specially designed to provide pretreatment 
for a bioretention area as set forth in the following 
table. (source: Georgia Stormwater Manual and 
Claytor and Schuler 1996)
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Bioretention areas must not be located on slopes 
greater than 20%. When the bioretention area is 
designed to exfiltrate, the design must ensure vertical 
separation of at least 2 feet from the seasonal high 
groundwater table to the bottom of the bioretention 
cell.

For residential rain gardens, pick a low spot on the 
property, and route water from a downspout or sump 
pump into it. It is best to choose a location with full 
sun, but if that is not possible, make sure it gets at 
least a half-day of sunlight.

Do not excavate an extensive rain garden under large 
trees. Digging up shallow feeder roots can weaken 
or kill a tree. If the tree is not a species that prefers 
moisture, the additional groundwater could damage 
it. Size the bioretention area using the methodology 
set forth in Volume 3.  

Design
Size the bioretention area to be 5% to 7% of the area 
draining to it. Determine the infiltrative capacity 
of the underlying native soil by performing a soil 
evaluation in accordance with Volume 3. Do not use 
a standard septic system (i.e., Title 5) percolation test 
to determine soil permeability.

The depth of the soil media must be between 2 and 
4 feet. This range reflects the fact that most of the 
pollutant removal occurs within the first 2 feet of 
soil and that excavations deeper than 4 feet become 
expensive. The depth selected should accommodate 
the vegetation. If the minimum depth is used, only 
shallow rooted plants and grasses my be used. If 
there is a Total Maximum Daily Load that requires 
nitrogen to be removed from the stormwater 
dischrges, the bioretention area should have a soil 
media with a depth of at least 30 inches, because 
nitrogen removal takes place 30 inches below the 
ground surface. If trees and shrubs are to be planted, 
the soil media should be at least 3 feet.

Size the cells (based on void space and ponding 
area) at a minimum to capture and treat the required 
water quality volume (the first 0.5 inch or 1 inch 

of runoff) if intended to be used for water quality 
treatment (Stormwater Standard No. 4), the required 
recharge volume if used for recharge (Stormwater 
Standard No. 3), or the larger of the two volumes if 
used to achieve compliance with both Stormwater 
Standards 3 and 4. 

Cover the bottom of the excavation with coarse 
gravel, over pea gravel, over sand. Earlier designs 
used filter fabric as a bottom blanket, but more 
recent experiences show that filter fabric is prone to 
clogging.  Consequently, do not use fabric filters or 
sand curtains.  Use the Engineered Soil Mix below.

Engineered Soil Mix for Bioretention Systems 
Designed to Exfiltrate 

The soil mix for bioretention areas should be a •	
mixture of sand compost and soil.  

o 40 % sand, 
o 20-30% topsoil, and 
o 30-40% compost.

The soil mix must be uniform, free of stones, •	
stumps, roots or similar objects larger than 2 
inches.  Clay content should not exceed 5%.
Soil pH should generally be between 5.5-6.5, a •	
range that is optimal for microbial activity and 
adsorption of nitrogen, phosphorus, and other 
pollutants. 
Use soils with 1.5% to 3% organic content and •	
maximum 500-ppm soluble salts.
The sand component should be gravelly sand that •	
meets ASTM D 422.

Sieve Size  Percent Passing
2-inch   100
¾-inch   70-100
¼-inch   50-80
U.S. No. 40  15-40
U.S. No. 200  0-3

The topsoil component shall be a sandy loam, •	
loamy sand or loam texture.  
The compost component must be processed •	
from yard waste in accordance with MassDEP 
Guidelines (see http://www.mass.gov/dep/recycle/
reduce/leafguid.doc). The compost shall not 
contain biosolids. 

Parameter Impervious Area Pervious Areas (lawns, etc.)
Maximum inflow approach length 
(feet)

35 75 75 100

Filter strip slope (max=6%) <2% >2% <2% >2% <2% >2% <2% >2%
Filter strip minimum length (feet) 10 15 20 25 10 12 15 18

Dimensions for Filter Strip Designed Specially to Provide Pretreatment for Bioretention Area
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 On-site soil mixing or placement is not allowed if 
soil is saturated or subject to water within 48 hours.  
Cover and store soil to prevent wetting or saturation.

Test soil for fertility and micro-nutrients and, only 
if necessary, amend mixture to create optimum 
conditions for plant establishment and early growth.

Grade the area to allow a ponding depth of 6 to 8 
inches; depending on site conditions, more or less 
ponding may be appropriate. 

Cover the soil with 2 to 3 inches of fine-shredded 
hardwood mulch. 

The planting plan shall include a mix of herbaceous 
perennials, shrubs, and (if conditions permit) 
understory trees that can tolerate intermittent 
ponding, occasional saline conditions due to road 
salt, and extended dry periods. A list of plants that 
are suitable for bioretention areas can be found at 
the end of this section. To avoid a monoculture, it 
is a good practice to include one tree or shrub per 
50 square feet of bioretention area, and at least 3 
species each of herbaceous perennials and shrubs. 
Invasive and exotic species are prohibited. The 
planting plan should also meet any applicable local 
landscaping requirements.  

All exfiltrating bioretention areas must be designed 
to drain within 72 hours. However, rain gardens are 
typically designed to drain water within a day and are 
thus unlikely to breed mosquitoes.

Bioretention cells, including rain gardens, require 
pretreatment, such as a vegetated filter strip. A stone 
or pea gravel diaphragm or, even better, a concrete 
level spreader upstream of a filter strip will enhance 
sheet flow and sediment removal. 
Bioretention cells can be dosed with sheet flow, a 
surface inlet, or pipe flow. When using a surface 
inlet, first direct the flow to a 
sediment forebay. Alternatively, 
piped flow may be introduced 
to the bioretention system via an 
underdrain.  

For bioretention cells dosed 
via sheet flow or surface inlets, 
include a ponding area to allow 
water to pond and be stored 
temporarily while stormwater 
is exfiltrating through the cell.  
Where bioretention areas 

are adjacent to parking areas, allow three inches 
of freeboard above the ponding depth to prevent 
flooding.

Most bioretention cells have an overflow drain 
that allows ponded water above the selected 
ponding depth to be dosed to an underdrain. If the 
bioretention system is designed to exfiltrate, the 
underdrain is not connected to an outlet, but instead 
terminates in the bioretention cell.  If the bioretention 
area is not designed to exfiltrate, the underdrain is 
connected to an outlet for discharge or conveyance 
to additional best management practices.

Construction
During construction, avoid excessively compacting 
soils around the bioretention areas and accumulating 
silt around the drain field. To minimize sediment 
loading in the treatment area, direct runoff to the 
bioretention area only from areas that are stabilized; 
always divert construction runoff elsewhere.

To avoid compaction of the parent material, work 
from the edge of the area proposed as the location of 
an exfiltrationg bioretention cell. Never direct runoff 
to the cell until the cell and the contributing drainage 
areas are fully stabilized.

Place planting soils in 1-foot to 2-foot lifts and 
compact them with minimal pressure until the 
desired elevation is reached. Some engineers suggest 
flooding the cell between each lift placement in lieu 
of compaction.

Maintenance
Premature failure of bioretention areas is a significant 
issue caused by lack of regular maintenance. 
Ensuring long-term maintenance involves sustained 
public education and deed restrictions or covenants 
for privately owned cells. Bioretention areas require 
careful attention while plants are being established 

Bioretention Maintenance Schedule
Activity Time of Year Frequency

Inspect & remove trash Year round Monthly

Mulch Spring Annually

Remove dead vegetation Fall or Spring Annually

Replace dead vegetation Spring Annually

Prune Spring or Fall Annually

Replace entire media & 
all vegetation

Late Spring/early 
Summer

As needed*

* Paying careful attention to pretreatment and operation & maintenance can extend the 
life of the soil media

SHock
Highlight

SHock
Highlight
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and seasonal landscaping maintenance thereafter. 

In many cases, a landscaping contractor working 
elsewhere on the site can complete maintenance 
tasks. Inspect pretreatment devices and bioretention 
cells regularly for sediment build-up, structural 
damage, and standing water.

Inspect soil and repair eroded areas monthly. Re-mulch 
void areas as needed. Remove litter and debris monthly. 
Treat diseased vegetation as needed. Remove and 
replace dead vegetation twice per year (spring and fall). 

Proper selection of plant species and support during 
establishment of vegetation should minimize—if not 
eliminate—the need for fertilizers and pesticides. 
Remove invasive species as needed to prevent these 
species from spreading into the bioretention area. 
Replace mulch every two years, in the early spring. Upon 
failure, excavate bioretention area, scarify bottom and 
sides, replace filter fabric and soil, replant, and mulch.
A summary of maintenance activities can be found on 
the previous page.

Because the soil medium filters contaminants from 
runoff, the cation exchange capacity of the soil media 
will eventually be exhausted.  When the cation 
exchange capacity of the soil media decreases, 
change the soil media to prevent contaminants 
from migrating to the groundwater, or from being 
discharged via an underdrain outlet. Using small 
shrubs and plants instead of larger trees will make it 
easier to replace the media with clean material when 
needed.

Plant maintenance is critical. Concentrated salts in 
roadway runoff may kill plants, necessitating removal 
of dead vegetation each spring and replanting.  The 
operation and maintenance plan must include 
measures to make sure the plants are maintained. 
This is particularly true in residential subdivisions, 
where the operation and maintenance plan may 
assign each homeowner the legal responsibility 
to maintain a bioretention cell or rain garden on 
his or her property.  Including the requirement 
in the property deed for new subdivisions may 
alert residential property owners to their legal 
responsibilities regarding the bioretention cells 
constructed on their lot.

Cold Climate Considerations
Never store snow in bioretention areas. The 
Operation and Maintenance plan must specify where 
on-site snow will be stored.  All snow dumps must 

comply with MassDEP’s guidance. When bioretention 
areas are located along roads, care must be taken 
during plowing operations to prevent snow from 
being plowed into the bioretention areas.  If snow 
is plowed into the cells, runoff may bypass the cell 
and drain into downgradient wetlands without first 
receiving the required water quality treatment, and 
without recharging the groundwater.  
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