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1.0   General Project (Site) Description 

The Project involves (1) the construction of two sections of new, 36-inch outside diameter (“OD”) 
pipeline looping totaling 1.35 miles in New York, 3.81 miles in Massachusetts and one section of new, 
24-inch OD pipeline looping totaling 8.26 miles in Massachusetts and Connecticut (“Connecticut 
Loop”); approximately 0.11 miles of the “Connecticut Loop” is proposed in Massachusetts, the 
remaining 8.15 miles is proposed in Connecticut. (2) minor modifications at the existing Agawam 
Compressor Station in Massachusetts (“Station 261”), and (3) appurtenant facilities, including a main 
line valve (“MLV”), cathodic protection, and pig launchers and receivers.  To the extent that it is 
practicable, feasible, and in compliance with existing law, Tennessee proposes to locate the pipeline 
loops within or adjacent to the right-of-way (“ROW”) associated with its existing pipeline designated as 
the 200 Line in New York and Massachusetts and 300 Line in Connecticut.  Tennessee proposes to 
begin construction of the Project facilities in the spring of 2016 and to place the facilities in-service by 
November 1, 2016.      

Tennessee’s existing pipeline infrastructure consists of approximately 11,900 miles of pipeline 
designated as the 100, 200, 300, 400, 500, and 800 Lines, based on the region they serve.  The proposed 
Project focuses on the existing 200 and 300 Lines.  The 200 Line consists of multiple pipelines varying 
from 24-inch to 36-inch in diameter beginning at the suction of Compressor Station 200 in Greenup 
County, Kentucky, and extends east through Ohio, Pennsylvania, New York, Massachusetts, and New 
England.  The 300 Line system consists of a 24-inch and 30-inch diameter pipeline starting at the 
discharge of Compressor Station 219 in Mercer County, Pennsylvania, traveling east through 
Pennsylvania, New Jersey, New York, Connecticut and ending as a 16-inch-diameter pipeline at 
Compressor Station 261 in Hampden County, Massachusetts.  In New York, the Project involves the 
section of existing 200 Line originating approximately 2.72 miles southeast of MLV 251; in 
Massachusetts, the Project involves the section of existing 200 Line originating at MLV 258 and 
extending southeastward; and in Massachusetts and Connecticut, the Project involves the section of the 
existing 300 Line from the meter station in East Granby, Connecticut upstream to Compressor Station 
261 in Hampden County, Massachusetts.   

1.1 Location and Description of Facilities 
1.1.1 Pipeline Facilities 
Facilities in Connecticut consist of approximately 8.15 miles of new 24-inch OD pipeline co-located 
within or adjacent to Tennessee’s existing 16-inch 300-1 Line ROW.  

The loop segment commences in Massachusetts and extends approximately 8.15 miles southward from 
the Massachusetts border to the East Granby Meter Station at the terminus of the loop.  The proposed 
pipeline is designed for a maximum allowable operating pressure (“MAOP”) of 800 pounds per square 
inch (“psig”) and will be constructed of carbon steel.  One new bi-directional pig launcher/receiver with 
valves will be installed at the terminus point within Tennessee’s existing East Granby Meter Station, 
located in East Granby, Connecticut.  The new 24-inch pipeline loop segment will tie into Tennessee’s 
existing 300-1 Line.  A new MLV will also be installed at approximate MP 4.15 south of Mountain 
Road in Suffield, Connecticut.  A summary of the proposed facilities in Connecticut is provided in 
Table 1.1-1. 
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TABLE 1 1.1-1 PROPOSED PIPELINE FACILITIES FOR THE PROJECT IN 

CONNECTICUT 

Facility ID 
Outside 

Diameter 
(“OD”) 

Milepost a 
Length 
(miles) Town County State 

Begin End 

Connecticut 
Loop 24-inch 

0.11 6.85 6.74 Suffield 
Hartford CT 

6.85 8.26 1.41 East Granby 

Total 8.15 - - - 
 a Milepost location is based upon the existing Tennessee facilities. 
 

1.1.2 Appurtenant Facilities 
As discussed above, in Connecticut, one new MLV assembly will be installed at MP 4.15, as well as one 
new bi-directional pig launchers/receiver and pig receiver valve at the terminus of the Connecticut 
Loop.  Table 1.1-2 provides a summary, by location, of the appurtenant aboveground facilities 
associated with the Project.  Each of the appurtenant facilities (pig launchers and receivers, and MLV) 
will have an associated blowdown valve.  These facility locations are depicted on the Project Site Plans 
in Attachment F. 

The MLV installed on the Project will be manually operated. To limit environmental and landowner 
impacts, appurtenant aboveground facilities will be installed within the proposed permanent ROW.  The 
Project has been designed to incorporate appurtenant facilities to accommodate internal inspection of 
the proposed pipeline loops.  New bi-directional pig launcher/receivers will be installed on the 
Connecticut Loop.  The pig launcher/receivers will be designed in accordance with 49 CFR Part 192 
(U.S. Department of Transportation regulations), Kinder Morgan1 specifications and standards for 
pipeline launcher and receiver assemblies, and other applicable safety and environmental regulations.  
The pig launcher/receivers also will be designed with dimensions adequate to accommodate PII 
MagneScan, TranScan, or other in-line inspection tools. 

The launcher/receiver facilities to be installed will consist of items listed below.  In addition, the 
launchers/receivers will be installed within Tennessee’s ROW and will include gravel bases, site access, 
chain-link fence enclosures for security purposes, and identification and emergency signage. 

The design MAOP of the pig launchers/receivers will be 880 psig, and the facilities will include:   

                                                      

 

 

1 Tennessee is an indirect wholly-owned subsidiary of Kinder Morgan, Inc. (“Kinder Morgan”) and is a member of Kinder 
Morgan’s natural gas pipeline group. 
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• Launcher/receiver barrel assembly, complete with American Society of Mechanical Engineers 
(ASME)-stamped quick-opening closures; 

• Pig passage indicators; 
• Pig launcher/receiver isolation valve complete with actuator and power gas piping; 
• Block-valve blowdown assembly; 
• Side valve complete with actuator and power-gas piping; 
• Barrel blowdown assembly; 
• Kicker line/drawdown line; 
• Drain lines; 
• Associated piping and valves; 
• Pipe supports, piers, and clamps; 
• Protective coatings for both above/below ground piping; 
• Full bore pig launcher/receiver isolation-valves on the mainline; and 
• Barred-tees on all branch connections from the mainline. 
 

 
TABLE 2 1.1-2 PROPOSED APPURTENANT FACILITIES OF THE PROJECT IN 

CONNECTICUT 

Facility a Milepost  Approximate 
Area (acres) Town County State 

Pipeline Facility Appurtenances 
Bi-directional pig 
launcher/receiver 8.10 0.06 East Granby Hartford CT 

New MLV #1 4.15 0.01 Suffield Hartford CT 

Total 0.07 - - - 
 a All proposed appurtenant facilities are new.  Land impacts for the appurtenant facilities are included in workspace totals for 

the pipeline facilities. 

1.2 Land Requirements 
The construction workspace (including temporary workspace (“TWS”), additional temporary workspace 
(“ATWS”), permanent ROW, access roads, and contractor/pipeyards) for the Connecticut Loop 
Segment will total approximately 106.78 acres, of which 100.97 acres are in Connecticut and the 
remaining 5.81 acres are located in Agawam, Massachusetts.  Operation of the Project facilities will 
require approximately 35.49 acres that will be maintained as new permanent ROW.  35.00 acres of the 
new permanent ROW will be in Connecticut and the remaining 0.49 acres will be in Massachusetts.  
Table 1.2-1 includes a summary of the Connecticut Pipeline Loop Segment land requirements that will 
be affected by construction and operation, including temporary access roads and staging areas.  The 
photo-based alignment sheets depict the location and configuration of all temporary and permanent 
construction workspace and access roads required for the Project (see Attachment F). 
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TABLE 3 1.2-1 SUMMARY OF CONNECTICUT LAND REQUIREMENTS FOR THE 
PROJECTS’ CONNECTICUT LOOP SEGMENT 

Facility a 
Land Affected During 

Construction b 
(acres) 

Land Affected During 
Operation c 

(acres) 
 Pipeline Loop 77.60 34.58 
 Additional Temporary Workspace 3.76 0.00 

Pipeline Loop Subtotal 81.36 34.58 
  Access Roads 5.36 0.42 
  Contractor/Pipeyards 14.25 0.00 

Total  100.97     35.00 
a    Appurtenant facilities are located within the operational ROW of the pipeline and do not contribute additional acres affected. 
b  Land Affected During Construction for the Pipeline Loops includes Land Affected During Operations. 
c Land Affected During Operation includes only the new permanent ROW that is in addition to the existing easement of 
Tennessee’s existing pipeline. 

 
Typically, pipeline construction will require up to 100 feet of workspace for a 24-inch pipeline.  The 
proposed construction ROW widths are based on guidelines for safe construction of similarly sized 
pipelines developed by the Interstate Natural Gas Association of America (“INGAA”) (INGAA 1990).  
The proposed standard construction ROW widths are expected to allow for safe installation of the 
pipeline facilities based on the variable topographic terrain and diverse land use types crossed by the 
Project.  Currently, Tennessee does not anticipate the need for the expansion of the construction ROW 
workspace widths in excess of those currently identified for the Project.  However, should the need for 
ATWS occur due to unforeseen occurrences such as implementing full ROW topsoil segregation outside 
of currently identified locations, or complications during construction due to unstable terrain, excessive 
bedrock, soil limitations, or safety concerns, Tennessee will submit additional requests for workspace 
modifications in compliance with Section IV.A.2 of the FERC’s Upland Erosion Control, Revegetation 
and Maintenance Plan (the “Plan”, May 2013 version).  Pipeline ROW workspace configurations and 
dimensions are indicated on the aerial alignment sheets (Attachment F). 

Vegetation within the permanent ROW will be maintained in an herbaceous state, except in wetlands 
and adjacent to perennial streams, where maintenance clearing of woody vegetation will be limited.  
Here, a 10-foot wide corridor centered over the pipeline loops will be permanently maintained in an 
herbaceous state and trees within a 30-foot wide corridor centered over the pipeline loops will be 
selectively removed while the remaining temporary and permanent ROW will revert to its pre-
construction land use/land cover once construction is complete.  Crop production will be allowed to 
continue in agricultural areas.   

1.2.1 Operation / Permanent Easement 
Approximately 35.49 acres of new permanent easement in Connecticut and Massachusetts (of which 
35.00 acres will be in CT and 0.49 will be in MA), will be maintained by Tennessee after construction 
for the operation of the Connecticut Loop segment.  In general, Tennessee is seeking to co-locate the 
new loop segment within the existing permanent ROW established for Tennessee’s existing pipeline 
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facilities.  Along portions of the proposed loop segment, Tennessee proposes to acquire additional new 
permanent ROW due to insufficient space within the existing ROW to co-locate the additional pipeline.   

1.2.2 Temporary Workspace / Additional Temporary Workspace 
Tennessee is proposing TWS and ATWS areas totaling approximately 48.93 acres along the 
Connecticut Loop segment.  46.78 acres of TWS and ATWS will be in CT while the remaining 2.15 
acres will be in MA.  These areas will not be permanently maintained after construction, but will be 
returned to landowners for their use or allowed to revegetate naturally after construction and restoration 
is complete.  TWS for the segment will account for 45.17 acres of this total and ATWS will account for 
the remaining 3.76 acres (see Table 1.2-1).  43.02 acres of TWS will be in CT with the remaining 2.15 
acres will be in MA.  All of the ATWS will be located in CT.    

1.2.3 Pipe / Equipment Storage Yards and Contractor Yards 
The proposed pipeyards and storage/staging yards will total approximately 17.42 acres of temporary 
land use.  Locations of proposed pipeyards and contractor yards are included in Attachment F3.   

1.2.4 Access Roads 
Tennessee plans to utilize temporary and permanent access roads to facilitate installation of the 
facilities.  Access road travel lanes in straight sections are anticipated to be approximately 20 feet wide, 
except where required for corners and entrances off main roads.  Upon completion of construction 
activities the temporary access roads will restored to pre-construction conditions.   Locations of 
proposed access roads are included in Attachments F2, F4 and F6.   

1.2.5 Pipeyards and Contractor Yards 
Locations in the vicinity of the proposed pipeline loop have been identified for potential use as 
pipeyards and contractor yards during construction of the Project.  Tennessee has determined and 
identified the approximate acreage necessary for use as staging areas and pipeyards and has included 
these acreages in the overall land requirements for the Project, as detailed in Table 2.2-1 above.  These 
areas will be used for equipment, pipe, and material storage, as well as temporary field offices and pipe 
preparation/field assembly areas.  Tennessee will advise all contractors that they shall not establish a 
staging or warehouse yard for this Project without Tennessee first being advised and the Commission 
granting permission to use the area.  Table 2.2-2 below lists the proposed pipeyards and contractor yards 
associated with the Project in Connecticut.  Locations of proposed pipeyards and contractor yards are 
included in Attachments F3.   

1.2.6 Additional Temporary Workspace 
ATWS areas are typically required at road, railroad, wetlands, and waterbody crossing locations and for 
areas requiring specialized construction techniques, including steep slopes.  The configuration of ATWS 
areas are based upon site-specific conditions and vary in accordance with the construction methodology 
and crossing type.  Locations of proposed ATWS areas are included on the alignments sheets located in 
Attachment F.  
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TABLE 4 1.2-2 PROPOSED PIPEYARDS / 
CONTRACTOR YARDS FOR THE PROJECT IN 

CONNECTICUT 

a: Acreage impact refers to construction acreage (TWS, ATWS and operational).

Name/ 
Purpose 

Approximat
e Location Address 

Existing Land 
Use 

Classification 

Size a 
(Acres) Comments 

Connecticut 
Loop #1 

Contractor 
Yard 

250 feet east 
of pipeline 

loop at 
MP 0.11-

0.37 

Hickory Street 
Suffield, CT  

Agricultural 
Forest 11.28 

Temporary site improvements anticipated are  the 
installation of soil erosion and sediment control devices 

(as needed), topsoil segregation (for agricultural 
locations), site grading, and the installation of a 

construction entrance and gravel base 

Connecticut 
Loop #2 

Contractor 
Yard 

Crosses 
pipeline loop 
at MP 7.07-

7.26 

49 Russell Road 
East Granby, CT 

Open land 
Forest 6.14 

Temporary site improvements anticipated are the 
installation of soil erosion and sediment control devices 

(as needed), topsoil segregation (for agricultural 
locations), site grading, and the installation of a 

construction entrance and gravel base 
Total 17.42 - 
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2.0   Existing Conditions 

2.1 Ground Water Resources 
2.1.1 Aquifers 
The groundwater areas crossed by and/or in the vicinity of the Connecticut Loop have been classified as 
“GA” and “to GA, GAA”, meaning the groundwater in this area will be maintained or restored to a 
classification of GA or GAA.  No public wells, aquifer protection public supply wells, or Connecticut 
Aquifer Protection Areas are crossed by or within the vicinity of the proposed Project corridor.  Review of 
the USEPA Sole Source Aquifer data layers did not identify any USEPA-designated Sole Source Aquifers 
or any State designated aquifers or aquifer protection areas crossed by the Project alignment (USEPA 2007; 
CTDEEP 2014a).   

Tennessee does not anticipate any Project-related impacts to groundwater water quality.  Adherence to the 
Commission’s Plan and Procedures and Tennessee’s Construction BMPs will minimize any potential 
impacts to groundwater quality. 

2.1.2 Public and Private Water Supply Wells 
Residents in the vicinity of the Connecticut Loop rely on public water supply and private wells for drinking 
water.  Consultation with the Drinking Water Section of the Connecticut Department of Public Health 
indicated that the Project area is not located within any public drinking water or aquifer protection areas 
(McPhee 2014).   

The identification of any private drinking water wells within 150 feet of any Project workspace area was 
requested from affected landowners and local officials in 2013 as part of Tennessee’s initial discussions 
with affected landowners to acquire survey permission discussions with landowners and through 
consultation with local officials.  Two private drinking water wells and one monitoring well have been 
identified within 150 feet of the Project workspace.  No springs or Wellhead Protection Areas (WHPAs) 
have been identified within 150 feet of Project workspace. Table 2.1-1 provides Public and Private Water 
Supply Well Protection Areas within 150 feet of the Project in Connecticut.   

Tennessee does not anticipate any impacts to public watershed areas in Connecticut from construction or 
operation of the proposed pipeline loop.  Tennessee will utilize the erosion control and spill prevention 
measures as described within the Commission’s Plan and Procedures (Attachment K) to ensure that 
construction activities do not adversely affect drinking water sources. 
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TABLE 5 2.1-1 PUBLIC AND PRIVATE WATER SUPPLY WELLS PROTECTION AREAS 
WITHIN 150 FEET OF THE PROJECT IN CONNECTICUT 

Approximate 
Milepost Well Town/County 

Distance 
from 

Centerline 
(feet) 

Distance 
from 

Construction 
Work Area 

(feet) 

Private or 
Public 

Drinking 
Water 
(Yes or 

No) 

2.82 Water Well Suffield / 
Hartford 135 SE 110 SE private Yes 

2.73 Water Well Suffield / 
Hartford 165 SE 141 SE private Yes 

7.9 Monitoring 
well 

East Granby / 
Hartford 18 SW 33 SW private No 

Sources:  Individual landowners, field surveys conducted in 2013 and 2014, Deyoe 2014, Brady 2014, Skiba 2014, Hawkins 
2014. 
 

2.1.3 Groundwater Hazards 
Tennessee commissioned field and database research to identify, to the extent feasible, properties within 
0.25 mile of the proposed route in Connecticut having the potential to impact the proposed workspace with 
Oil and hazardous material (“OHM”) (EDR 2014).  Tennessee obtained a federal and state database search 
report from EDR for the area within 0.25 mile of the corridor boundaries.  The database search performed 
by EDR identified 12 sites with the potential for soil and/or groundwater contamination, which are listed in 
Table 2.1-2 below.  The majority of these sites are listed due to fuel spills or leaking underground storage 
tanks, and are associated with the industrial area near the Project in East Granby, Connecticut.  Tennessee 
has contacted affected landowners regarding the presence of private septic systems along the proposed 
alignment and will continue to consult landowners on the location of wells and septic systems.  Tennessee 
will implement standards set forth in the Commission’s Plan and Procedures (Attachment K) to minimize or 
avoid any potential disturbances to contaminated materials encountered during construction and will dispose 
of or mitigate for any hazardous materials uncovered, in accordance with federal, state, and local 
requirements.   

TABLE 6 2.1-2 DATABASE LISTINGS OF KNOWN HAZARDOUS WASTE RELEASE SITES 
WITHIN 0.25 MILE OF THE PROJECT IN CONNECTICUT 

Site Name/ 
Address Location Relevant 

Database(s)a 
Status and Contamination 

Issues Comments 

1529 North Street 
Suffield, CT 

340 feet west 
of MP 0.86 

CT RGA LUST 
CT Spills 

20 Gallons of hydraulic oil 
spilled; spill was cleaned and 
incident closed (08/25/2000) 

No Impact based on 
status 

Mr. Swanson 
91 Wendover 

Drive 
Suffield, CT 

06078 

873 feet west 
of MP 2.26 

CT LUST 
CT RGA LUST 

CT CPCS 

LUST completed (06/01/1995) 
 

No Impact based on 
status 

McQuillan 
357 Russell 

Avenue 
Suffield, CT 

174 feet west 
of MP 2.60 

CT LUST 
CT Spills 
CT CPCS 

CT RGA LUST 

LUST completed (08/07/1998) 
Fuel oil spill in well water area; 
soil was removed and well water 

tested 

No Impact based on 
status 
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Site Name/ 
Address Location Relevant 

Database(s)a 
Status and Contamination 

Issues Comments 

06078  
Richard Deane 

378 Russell 
Avenue 

Suffield, CT 
06078 

114 feet west 
of MP 2.53 

CT LUST 
CT Spills 
CT CPCS 

CT RGA LUST 

LUST completed (11/04/1994) 
Fuel oil spilled; tank and soil 

removed 

No Impact based on 
status 

Suffield High 
School 

350 Mountain 
Road 

Suffield, CT 

572 feet east 
of MP 3.73 

CT Spills 
FTTS / Hist 

FTTS 

Mercury spill from barometer, 
spill contained (02/01/2001) 

10 gallon diesel fuel spill; spill 
was sanded and cleaned.  Incident 

closed  (11/08/1997) 
50 gallons vehicle fluids spill; 

spill sanded and cleaned.  
Incident closed  (05/18/2009) 
Pesticide enforcement action 

Soil contamination 
may be present at this 

property 

Bradley 
International 

Airport 
Windsor Locks, 

CT 06096 

1,050 feet 
east of MP 

6.80 

CT SHWS 
CT CPCS 

CT RGA HWS 
CT Spills 

 

Solvents, Hydraulic oil, Disposal 
UST, drums, burial – site ongoing 

clean up Concourse C. 
3 gallons diesel fuel. Spill was 
sanded and cleaned (7/1/2006) 

Soil contamination 
may be present at this 

property 

DELTA 
Industries 

39 Bradley Park 
Rd 

East Granby, CT 

567 feet east 
of MP 8.06 

CT LWDS 
CERCLIS 
CT CPCS 
CT SHWS 

CT SDADB 
CT ENF 

Status of the Discharge Activity: 
Inactive 

Low priority for further 
assessment 

Formerly occupied by Thiokol 
Chemical Corp – VOC, metals, 
solvents released (superfund) 

Notice of violation (11/5/2010) 

Soil contamination 
may be present at this 

property 

Federal Express 
Corp 

46 Bradley Park 
Road 

East Granby, CT 

626 feet east 
of MP 7.16 

CT LUST 
RGA LUST 

CPCS 

Fuel spill; LUST Complete 
(2/1/1995) 

No Impact based on 
status 

Cerbec Ceramic 
10 Airport Park 

Road 
East Granby, CT 

614 feet east 
of MP 7.78 CT Spills Liquid nitrogen spill; dissipated 

(12/04/2006) 
No Impact based on 

status 

Saint Gobain 
Ceramics & 
Plastics, Inc 

10 Airport Park 
Road 

East Granby, CT 
06026 

614 feet east 
of MP 7.78 

CT Spills 
 
 

Hydraulic oil spill; cleaned and 
closed (09/26/2013) 

No Impact based on 
status 

DSD Magnatech 
6 Kripes Road 

East Granby, CT 

933 feet 
south of MP 

8.08 

CT LWDS 
CERC-NFRAP 

CT CPCS 
CT SHWS 

CT SDADB 
CT VCP 

Status of discharge: active 
Site does not qualify for NPL 

Acid/base, metals – disposal to 
ground 

Superfund 
Voluntary remediation 

Soil contamination 
may be present at this 

property 
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Site Name/ 
Address Location Relevant 

Database(s)a 
Status and Contamination 

Issues Comments 

Hoover Group, 
Inc. 

35 Kripes Road 
East Granby, CT 

06026 

573 feet west 
of MP 7.84 

CT AUL 
 

Environmental land use 
restriction for part of property 

Soil contamination 
may be present at this 

property 

 

2.2 Surface Water Resources 
2.2.1 Watersheds 
The proposed pipeline in Connecticut traverses one major river basin (i.e., 4-digit Hydrologic Unit Codes 
(“HUCs”) as defined by the Natural Resources Conservation Service (“NRCS”):  the Connecticut River 
basin.  A hydrologic unit can accept surface water directly from upstream drainage areas, and indirectly 
from associated surface areas such as remnant, non-contributing, and diversions to form a drainage area with 
single or multiple outlet points.  Each hydrologic unit is identified by a unique HUC consisting of two to 
twelve digits based on the six levels of classification:  2-digit HUC first-level (region), 4-digit HUC second-
level (subregion), 6-digit HUC third-level (accounting unit), 8-digit HUC fourth-level (cataloguing unit), 
10-digit HUC fifth-level (watershed), and 12-digit HUC sixth-level (subwatershed) (NRCS 2007).  These 
major basins (i.e., 4-digit HUCs) are further divided into smaller drainage areas by state water management 
agencies (CTDEEP) for water management, monitoring, and assessment activities.  Table 3.2-1 summarizes 
watersheds within the Project area and the sections to follow provide a detailed description of watersheds 
and waterbody crossings by pipeline loop. 

TABLE 72.2-1 - WATERSHEDS CROSSED BY THE PROJECT IN CONNECTICUT 

Facility ID County Major 
Basin HUC 8 HUC 10 HUC 12 

Connecticut 
Loop 

Hampden, 
MA 

Hartford, 
CT 

Connecticut 
(0108) 

Lower 
Connecticut 
(01080205) 

Mill River-
Connecticut 

River 
(0108020501) 

Muddy Brook 
(010802050103) 
Pecousic Brook-

Connecticut River 
(010802050102) 

Stony Brook 
(010802050104) 

Source: HUC Watershed Data - USGS National Hydrography Dataset (USGS 2011). 
 

2.2.2 Sensitive Surface Waters 
The CTDEEP has established Water Quality Standards and Classifications (CTDEEP 2013), which identify 
the water quality management objectives for each stream and are central to the state’s clean water program.  
Connecticut’s water quality policies are to protect surface and groundwater from degradation; restore 
degraded surface waters to conditions suitable for fishing and swimming; restore degraded surface and 
groundwater to protect existing and designated uses; and provide a framework for establishing priorities for 
pollution abatement.  Water use designations have been established for surface waters as follows: 
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• Class AA: Existing or proposed drinking water supplies; habitat for fish and other aquatic life and 
wildlife; recreation; and water supply for industry and agriculture; 
 

• Class A:  Habitat for fish and other aquatic life and wildlife; potential drinking water supplies; 
recreation; navigation; and water supply for industry and agriculture; and 
 

• Class B:  Habitat for fish and other aquatic life and wildlife; recreation; navigation; and industrial 
and agricultural water supply. 

Muddy Brook (SCT-19) is currently listed on the Connecticut List of Waterbodies Not Meeting Water 
Quality Standards and as a USEPA impaired stream (USEPA 2014), due to elevated bacteria levels.  The 
impaired section of Muddy Brook is Class A and designated uses include potential drinking water supply, 
habitat for fish and other aquatic life and wildlife, recreation, navigation, and industrial and agricultural 
water supply.  The elevated bacteria levels impair recreational uses.  There are no designated beaches in the 
impaired segment of Muddy Brook and this segment is not designated for swimming or other water contact 
related activities (CTDEEP 2012). 

No waterbodies are designated as part of the Federal Wild and Scenic Rivers System or the Federal Wild 
and Scenic Rivers Partnership (NPS 2014).   

Tennessee reviewed National Flood Insurance Program, Flood Insurance Rate Maps (FIRMs) issued by 
FEMA to identify proposed crossings of areas subject to flooding and high volume flows.  As listed in Table 
2.2-2 below, the Connecticut Loop crosses the flood zones of Muddy Brook, Degrayes Brook, Stony Brook, 
and Devine Brook.  Tennessee will continue to consult with federal, state, and local agencies to identify any 
additional areas where flooding is a concern that may not be currently mapped by FEMA.  SFHAs are those 
areas subject to flooding by the one percent annual chance flood (100-year flood).   

The following restrictions are required by the Connecticut floodplain management regulations shall pertain 
to the storage of materials and equipment within the floodplain.  The Storage of materials that are buoyant, 
hazardous, flammable, explosive, soluble, expansive radioactive or which could be injurious to human, 
animal or plant live is prohibited. Other material or equipment may be stored below the elevation of the base 
flood for a critical activity provided that such material or equipment is not subject to major damage by 
floods, and provided that such material or equipment is firmly anchored, restrained or enclosed to prevent it 
from floating away.    

For construction and restoration of the Project facilities, Tennessee will implement the Commission’s Plan 
and Procedures and Tennessee’s Construction BMPs, which are intended to be used to avoid, minimize, 
and/or mitigate impacts from the Project.  BMPs applicable to floodplains include the control of erosion and 
sedimentation through installation of structural erosion and sedimentation facilities within and at the limits 
of the Project workspace.  BMPs will comply with Connecticut standards for erosion and sediment control, 
including specifications for flooding frequency and volume.  Additionally, the amount of vegetation cleared 
during construction will be limited to the removal of the minimum amount necessary for safe construction.  
Tennessee will restore and revegetate temporary workspace areas to minimize impacts on vegetated areas.  
Restoration and revegetation will comply with state and federal regulations and monitoring requirements.  
The construction workspace will be restored to pre-construction contours after construction and will not 
result in increased flood heights or encroachment within floodways.  Tennessee will apply for and obtain 
applicable regulatory permits and approvals related to land use regulations prior to construction of the 
proposed facilities.   
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To protect the integrity of the pipeline during flood events, the Project facilities will be designed, 
constructed, tested, operated, and maintained to conform with applicable federal, state, and local 
requirements, including DOT regulations at 49 CFR Part 192, “Transportation of Natural and Other Gas by 
Pipeline: Minimum Federal Safety Standards” and Commission regulations at 18 CFR Section 380.15, 
“Siting and Maintenance Requirements.”  To increase the overall safety of the pipeline facilities and protect 
the public from any system failures due to natural catastrophes including severe flooding, the pipeline will 
include a variety of design and equipment features.   

Temporary and permanent impacts associated with construction will be minimized to the greatest extent 
practicable, and Tennessee and its contractors will comply with mitigation measures detailed in the 
Commission’s Plan and Procedures (Attachment K) and required as part of the permits and orders or 
conditions required for the Project.   

TABLE 8 2.2-2 FEMA 100-YEAR FLOODPLAINS CROSSED BY THE PROJECT IN 
CONNECTICUT 

Facility ID County Flood Zone Begin MP End 
MP 

Crossing 
Length 
(feet) 

Connecticut Loop Hartford 

Muddy Brook 2.93 2.96 143.62 
Muddy Brook 2.96 3.03 396.96 
Muddy Brook 3.03 3.04 52.74 
Devine Brook 5.43a 5.43 204.92 
Devine Brook 5.49 5.54 229.15 
Stony Brook 5.54 5.61 396.05 
Stony Brook 5.61 5.63 93.49 
Stony Brook 5.65 5.69 209.26 
Stony Brook 5.69 5.82 726.96 

DeGrayes Brook 7.25a 7.25 169.23 
Total Crossing Length  2,622.38 

a: Access road crossing only, MP is where access road enters ROW. 

 

2.2.3 Waterbodies 
Connecticut is divided geographically into eight major drainage basins/watersheds, and the Connecticut 
Loop of the Project is within the Connecticut River Basin.  CTDEEP promotes watershed management 
efforts to improve water quality.   

The Project crosses a total of 14 surface waters in Connecticut, as detailed in Table 2.2-3.  The table 
identifies each waterbody crossing location by approximate milepost, waterbody identification number, 
perennial or intermittent flow, bank to bank crossing width, state water and fishery classifications (where 
applicable) and proposed crossing methodology.  The information presented in the table was collected 
through field surveys conducted by AECOM during the fall of 2013 and the spring of 2014 and examination 
of the USGS 7.5-minute topographic quadrangle, National Wetland Inventory mapping. 
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The fisheries resources in the watercourses along the Connecticut Loop can generally be classified as 
cool-water or warm-water, according to consultation with CTDEEP (Hagstrom 2014).  
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TABLE 9 2.2-3 - WATERBODIES ASSOCIATED WITH THE PROJECT IN CONNECTICUT 

Waterbody ID Waterbody 
Namea 

Approximate 
MPb 

Latitude 
Longitude 

Town / 
County Quadrangle Typec 

Water 
Crossing 
Lengthd 

(feet) 

FERC 
Classe 

Water Quality 
Designation / 

Fishery 
Classificationf 

Timing 
Restrictiong 

Crossing 
Methodhi Comment 

SCT-56 Unknown 0.79 42.02304 Suffield / 
Hartford West Springfield I 10 I Unknown June 1 - Sept 

30 I 
 -72.63899 

SCT-11 Clay Brook 1.59 42.01264 Suffield / 
Hartford West Springfield P 7 MI A / Cool water 

fishery None II 
 -72.64508 

SCT-12 Clay Brook 1.70 42.01069 Suffield / 
Hartford West Springfield P 24 I A / Cool water 

fishery None II 
 -72.64604 

SCT-19 Muddy Brook 2.98 41.99555 Suffield / 
Hartford Windsor Locks P 55 I A / Cool water 

fishery None II 
 -72.65913 

SCT-37 Stony Brook 5.56 41.96379 Suffield / 
Hartford Windsor Locks P 29 I A / Warm water 

fishery None II 
 -72.68815 

SCT-45 
Unnamed 

tributary to 
Stony Brook 

6.52 
41.95294 Suffield / 

Hartford Windsor Locks I 2 MI A / Warm water 
fishery 

June 1 - Sept 
30 I 

 -72.69553 

SCT-46 
Unnamed 

tributary to 
DeGrayes Brook 

6.85 
41.94883 East 

Granby / 
Hartford 

Windsor Locks P 3 MI A / Warm water 
fishery None II 

 -72.69906 

SCT-46A 
Unnamed 

tributary to 
DeGrayes Brook 

6.90 
41.94697 East 

Granby / 
Hartford 

Windsor Locks I 3 MI A / Warm water 
fishery 

June 1 - Sept 
30 I 

 -72.70082 

SCT-47 
Unnamed 

tributary to 
DeGrayes Brook 

7.11 
41.94598 East 

Granby / 
Hartford 

Windsor Locks I 1 MI A / Warm water 
fishery 

June 1 - Sept 
30 I 

 -72.70238 

SCT-50 
Unnamed 

tributary to 
DeGrayes Brook 

7.27 
41.94382 East 

Granby / 
Hartford 

Windsor Locks I 1 MI A / Warm water 
fishery 

June 1 - Sept 
30 I 

 -72.70574 

SCT-50B 
Unnamed 

tributary to 
DeGrayes Brook 

7.30 
41.9442 East 

Granby / 
Hartford 

Windsor Locks I 2 MI A / Warm water 
fishery 

June 1 - Sept 
30 I 

 -72.70508 

SCT-53 
Unnamed 

tributary to 
DeGrayes Brook 

7.50 
41.94181 East 

Granby / 
Hartford 

Windsor Locks I 2 MI A / Warm water 
fishery 

June 1 - Sept 
30 I 

 -72.70772 
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Waterbody ID Waterbody 
Namea 

Approximate 
MPb 

Latitude 
Longitude 

Town / 
County Quadrangle Typec 

Water 
Crossing 
Lengthd 

(feet) 

FERC 
Classe 

Water Quality 
Designation / 

Fishery 
Classificationf 

Timing 
Restrictiong 

Crossing 
Methodhi Comment 

SCT-53A 
Unnamed 

tributary to 
DeGrayes Brook 

7.51 
41.94186 East 

Granby / 
Hartford 

Windsor Locks I 2 MI A / Warm water 
fishery 

June 1 - Sept 
30 I 

 -72.707697 

SCT-55 
Unnamed 

tributary to 
DeGrayes Brook 

8.08 
41.935175 East 

Granby / 
Hartford 

Windsor Locks I 23 MI A / Warm water 
fishery 

June 1 - Sept 
30 I 

 -72.709242 

Pipeline Facilities Crossing Length Total 164      
Waterbodies Associated With Access Roads 

SCT-50C 
Unnamed 

tributary to 
DeGrayes Brook 

7.34 
41.94502 East 

Granby / 
Hartford 

Windsor Locks P 0 MI A / Warm water 
fishery N/A N/A Culverted under existing access road, no 

impacts anticipated -72.70679 

SCT-50D 
Unnamed 

tributary to 
DeGrayes Brook 

7.34 
41.94510 East 

Granby / 
Hartford 

Windsor Locks P 0 MI A / Warm water 
fishery N/A N/A Culverted under existing access road, no 

impacts anticipated -72.70677 

Access Road Crossing Length Total 0  
Connecticut Total Crossing Length 164  

N/A = Not Applicable 
a: Unnamed tributary: waterbody is not mapped as a tributary on available GIS datalayers; tributary name was identified based on review of USGS topographical mapping. 
b: MP = milepost; MP provided for access roads indicate the point at which the access road meets the proposed pipeline. 
c: P = perennial; I = intermittent 
d: 0 = waterbody is not crossed but is in workspace.  For minor waterbodies less than 3 feet in width delineated in the survey area and shown as a single line feature on the Project alignment sheets, an assumed 3 foot width has been used for this analysis. 
e: MI = Minor (<10 feet); I = Intermediate (10 - 100 feet); MA = Major (>100 feet). 
f: State Water Quality Designation: 
A-Known or presumed to meet water quality criteria that support potential drinking water supply, fish and wildlife habitat, recreational use, agricultural and industrial supply, and other legitimate uses, including navigation.  Surface waters which are not specifically classified shall be considered 
Class A or Class AA (CTDEEP 2013).  None of the waterbodies crossed by the Project are listed in DEEP fisheries management activities.  Fisheries classifications supplied by CTDEEP (Hagstrom 2014). 
Water quality classifications were identified by AECOM through a desktop review of available GIS datalayers.  Waterbodies that were not assigned a water quality classification on the GIS datalayer were given the same classification of the waterbody it drains into. 
g: Open cut crossings must occur between June 1-September 30, no timing restriction for dry crossing methods (Mysling 2014).  Timing restrictions for fisheries are based on CTDEEP state fishery classification restrictions.  Potential timing restrictions reflect dates during which construction 
activities may occur and are subject to CTDEEP review.  Tennessee will adhere to the CTDEEP fishery timing restriction during construction; state fishery timing restrictions are designed by the state to protect the resources during the time period that the state has determined is critical. 
h: I = Conventional, Wet Crossing Method; II = Dry Crossing Method including Flume and Dam and Pump; HDD=Horizontal Directional Drill.  Intermittent streams containing discernable flow at the time of construction will be crossed using a dry crossing method. 
i: Tennessee will implement a dry-crossing construction technique on all waterbody crossings with discernable flow at the time of construction unless an alternative crossing method is approved by the CTDEEP, USACE, and Commission. 
J: SCT-54 Degrayes Brook is no longer impacted due to the Connecticut Loop re-route. 
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2.2.4 Wetlands 
There are numerous wetlands and waterbodies on and adjacent to the site.  There has been coordination with 
the State of Connecticut Department of Energy and Environmental Protection regarding the construction of 
this pipeline and associated facilities. The wetlands on and adjacent to the site ae depicted on the plans 
provided in Attachment F. 

2.2.4.1 Construction and Operation Impacts 

Pipeline Facilities 

Construction of the Project pipeline facilities will temporarily impact approximately 44.61 acres of 
wetlands in Connecticut, of which 6.85 acres of palustrine forested and scrub-shrub wetlands will be 
permanently maintained post-construction in an emergent or low scrub-shrub vegetated cover type These 
impact estimates are conservative and represent a worst case scenario from forested conversion using 
current forested cover.  Actual impacts to wetlands are likely to be less than these estimated values due to 
impacts generated from aerial imaging of the tree canopy, which may not result in the removal of all trees 
as estimated.  Temporary wetland impacts may include soil disturbance, temporary alteration of 
hydrology, and loss of vegetation during construction.  Upon completion of construction, topsoil, contour 
elevations and hydrologic patterns will be restored, and all disturbed areas will be reseeded or replanted to 
promote the re-establishment of native hydrophytic vegetation.  All TWS and ATWS areas will be 
restored to pre-construction grades and contours, and reseeded and/or replanted during restoration 
activities.   

Following construction and restoration, all TWS and ATWS areas will not be maintained during 
operation of the proposed facilities and will be allowed to revert back to their pre-construction land use 
and vegetation cover type. 

No permanent filling or other loss of wetlands is proposed for any of the pipeline loops.  All wetlands will 
be substantially restored to their pre-construction grades, contours, and drainage patterns, and reseeded or 
replanted with native hydrophytic vegetation species.   

Pipeyards and Contractor Yards 

Modifications to pipeyard and contractor yard boundaries will ensure that wetland areas will be avoided 
and all activities will occur outside of wetland resources.  Therefore, no wetland impacts are expected 
from activities associated with the pipeyards and contractor yards. 
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2.2.5 Hydrostatic Test Water 
In compliance with United States Department of Transportation (“DOT”) specifications, Tennessee 
will conduct, or cause to be conducted, hydrostatic testing on all pipeline loops prior to placing those 
loops in service.  Sources of hydrostatic test water for the proposed Project are identified in Tables 
2.2-4 below.  Upon completion of the hydrostatic tests, the wastewater will be discharged to an 
upland area through a dewatering structure consisting of an energy dissipation device and water 
filtration structure.  Environmental impacts from withdrawal and discharge of test water will be 
minimized by utilizing the measures outlined in the Commission’s Plan and Procedures (Attachment 
K) as well as by complying with all applicable state and federal permit requirements. 

In accordance with Sections VII.C.2 and VII.D.2 of the Commission’s Procedures, hydrostatic test 
water will not be obtained from, or discharged to, designated high quality streams unless approved by 
the applicable state permitting agency.  Tennessee does not anticipate the use of any additives within 
the hydrostatic test water.  Should it be determined that additives are necessary based on the source 
and composition of the test water, Tennessee shall submit detailed information on any chemicals to 
the Commission for review and approval prior to use. 

TABLE 10 2.2-4 POTENTIAL SOURCES OF HYDROSTATIC PRESSURE TEST WATER 
FOR THE PROJECT IN CONNECTICUT 

Potential Source(s) Approximate 
Milepost 

Water 
Quantity 
(Gallons) 

Manifold / Discharge Location 

Municipality; Hydrant 1529 
North Street, Suffield and/or 
Kripes Road on premises of 
Ross Express in East Granby 

N/A 1,000,391 
Upland area within workspace at 

beginning or terminus of 
proposed loop 

TOTAL 1,000,391  -- 
 

2.3 Soils 
The Connecticut Loop is located within the New England Uplands Section of the New England 
physiographic province.  The Connecticut Loop lies within the Central Valley of the New England 
Uplands, a north-south trending area between the Western and Eastern Uplands (Fenneman 1938).  It 
is a broad, flat valley developed on fairly weak, tilted, stratified rocks, which are Triassic in age.  The 
topography in the area is the product of continental glaciers moving through the region.  As these 
glaciers melted, they dropped sediments resulting in a large amount of till remaining throughout the 
Connecticut Valley.  The Connecticut Valley consists of flood plains along the Connecticut and 
Farmington Rivers, with nearly level to sloping terraces, low glacial upland hills, and narrow ridges 
of basalt.  Elevations in the region range from 10 feet above sea level on the flood plain of the 
Connecticut River to 500 feet on the highest basalt ridges (USDA 2008). 

The soil series map units crossed by the Connecticut Loop within Hartford County, Connecticut are 
provided in the Attachment P along with the USDA-NRCS web soil survey mapping.  This 
information was obtained from the USDA-NRCS’s Web Soil Survey information for the Hampden 
and Hartford County Soil Survey Areas available on-line (USDA-NRCS 2014).   
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2.3.1 Estimate of Runoff Coefficient 
The estimated runoff coefficients were not determined for the site.  For the construction of the pipeline 
facilities and permanent gravel access road will slightly increase the impervious cover for the site.  
Therefore the poste development runoff characteristics will not differ significantly from pre-
development conditions.     

The Hydrologic and Hydraulic calculations for the Project are included in Attachment O.   

2.4 Threatened and Endangered Species 
Beginning with written requests dated September 9, 2013 and continuing through 2014, at the federal 
level, Tennessee consulted with the USFWS and the National Marine Fisheries Service (“NMFS”).  
At the state level, Connecticut DEEP (Natural Diversity Database) was consulted on state-listed 
endangered, threatened, or species of special concern, rare plant and animal species.  Based upon the 
information subsequently received from these agencies, Tennessee has identified areas of the Project 
alignment where the potential exists for the occurrence of federal- and/or state-listed threatened and 
endangered species.  Tennessee has worked cooperatively with the agencies in developing approved 
field survey protocols to identify and document occurrences of rare plant and animal species in the 
Project area.  Qualified biologists performed field surveys, at the appropriate times of the field 
seasons, in 2013 and 2014.     

Agency responses regarding threatened and endangered species are included in Attachment G. 

2.5 Cultural Resources 
The Project requires approvals and permits from federal, state, and local entities.  The primary 
Project approval at the federal level is a Certificate of Public Convenience and Necessity 
(“Certificate”) from the Commission.  Consequently, the Project is being reviewed under Section 
106 of the National Historic Preservation Act (“NHPA”) of 1966, as amended.  Prior to authorizing 
an undertaking (e.g., the issuance of an approval or certificate by a federal agency), Section 106 of 
the NHPA requires federal agencies to take into account the effect of that undertaking on historic 
properties listed or eligible for listing in the National Register of Historic Places (“National 
Register”) and afford the Advisory Council on Historic Preservation an opportunity to comment on 
the undertaking.  The Section 106 process is coordinated at the state level with the State Historic 
Preservation Office (“SHPO”), represented in Connecticut by the Historic Preservation & Museum 
Division of the Connecticut Department of Economic and Community Development (“Connecticut 
SHPO”).  The Commission, as the lead federal agency, must consult with the Connecticut SHPO 
regarding the effects of the Project on historic properties.   

The primary goals of cultural resource investigations conducted as part of the Section 106 review 
are to:  

• Locate, document, and evaluate buildings, structures, objects, landscapes, and 
archaeological sites that are listed, or eligible for listing, in the National Register; 

• Assess potential effects of the Project on those resources; and 
• Provide recommendations for subsequent treatment, if necessary, to assist in complying 

with Section 106. 

In addition to Section 106, the cultural resources investigation was conducted in accordance with 
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the Commission’s Office of Energy Project’s Guidelines for Reporting on Cultural Resources 
Investigations (2002); the Secretary of the Interior’s Standards and Guidelines for Archeology and 
Historic Preservation (48 Fed. Reg. 44716-42, Sept. 29, 1983); Section 380.3 of the FERC’s 
regulations, 18 CFR § 380.3 (2014); the Connecticut SHPO’s Environmental Review Primer for 
Connecticut’s Archaeological Resources (1987) and Connecticut Historic Resource Survey Manual 
(Donohue 1990). 

The initial archaeological survey resulted in the identification of 7 archaeological deposits in 
Connecticut, all characterized as insignificant find spots warranting no further evaluation.  The 
archeological survey for the proposed re-route at Bradley Airport also concluded that the proposed 
reroute construction will not impact any potentially significant archaeological resources.      

Historic architectural properties overview and identification survey technical memoranda have been 
submitted to the Connecticut SHPO and other consulting parties.  No historic architectural properties 
that are listed in the National Register are located within the area of potential effect (“APE”) for the 
Project.  A total of 14 properties in Connecticut and Massachusetts that are potentially eligible for 
listing were identified during the historic architectural properties overview and identification surveys 
within the established study area.  The effects assessments performed as part of the surveys indicates 
that the Project will have no adverse effect on the 14 identified properties that are potentially eligible 
for listing in the National Register. 

Agency correspondences regarding cultural resources are included in Attachment G. 
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3.0   Construction Sequencing and Description of Major 
Construction Activity 

This section presents details regarding the sequence of major construction activities as well as 
detailed descriptions of pipeline specific construction activities.   

3.1 Sequence of Major Activities 
Installation of the pipeline will typically proceed from one end of the construction spread to the other 
in an assembly line or "mainline" fashion.  The spacing between the individual crews responsible for 
each interdependent activity is based on anticipated rate of progress.  The activities listed below are 
normally performed in the following sequence: 

1. Pre-Construction meeting to be held by project manager, a representative from conservation 
district, CT DEEP, all contractors involved in earth disturbance activities and the operator’s 
engineer prior to land disturbing activities.  Provide the required 7 day notice for scheduling 
of the pre-construction meeting. All parted listed are required to attend. 

2. Install temporary construction fence, construction entrance, perimeter sediment barriers, 
water bars, trench plugs, temporary diversion swales, broad based dips and cross trenches 
where applicable.  

3. Where construction matting is called for in the plans it shall be installed simultaneously with 
other required sedimentation control such that the creation of erodible surfaces are 
minimized.  

4. Schedule an inspection with CT DEEP or CD at least 3 days prior to start of other 
construction activities. CT DEEP shall conduct and assessment of the site prior to the 
commencement of construction and certify in an inspection report that the appropriate 
erosion and sedimentation controls shown on the erosion and sediment control plans sheet 
have been adequately installed or implemented to ensure overall preparedness of the site for 
the commencement of construction. 

5. Trench only area that can be installed in the same workday. At end of workday, contractor 
shall ensure all temporary stabilization BMPs and measures are installed properly. 

6. Install bedding material and pipelines. 
7. Install stream and wetland crossings as needed.  
8. Install erosion control blankets in conjunction with installation of pipe on steep slopes.  
9. Immediately after earth disturbance activities cease loner than 4 days in any area or subarea 

of the project, the operator shall stabilize all disturbed areas.  
10. During non-germination months, mulch or protective blanketing shall be applied as 

described in the plan.  Areas not at finished grade, which will be reactivated within one (1) 
year shall be stabilized in accordance with the permanent stabilization specifications.  

11. Finish Grading: Place 4” minimum topsoil on slopes after final grading is completed. 
Fertilize seed and mulch. Seed mixture to be installed April 1 – Jun 1 or September 1- 
November 30.  For temporary stabilization beyond seeding dates use seed mixture and 
fertilization as specified in plans.  

12. All areas that have been disturbed which have reached final grade shall be permanently 
stabilized.  
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13. Remove silt sacks and/or fence only after all pipeline has been installed and exposed surfaces 
are stabilized. Remove temporary construction fencing, water bars, and temporary diversion 
swales, cross trenches, timber mats and any pipes and stone associated with stream crossings.  

14. An area shall be considered to have achieved final stabilization when it has a minimum 
uniform 80% perennial vegetative cover or other permanent non-vegetative cover with a 
density sufficient to resist accelerated surface erosion and subsurface characteristics 
sufficient to resist sliding and other movements.  

3.2 Minimizing Disturbance 
Due to the linear progression of construction and spacing between the individual crews responsible 
for each interdependent activity, as well as the use of the contractor yards and access roads 
throughout construction, greater than five acres will be disturbed at one time.  As identified in Table 
1.2-1, approximately 81.36 acres of land will be affected curing construction of the pipeline loop and 
additional temporary workspace along the entire 8.26-mile ROW.  Tennessee does not anticipate the 
sequencing of crews to affect the entire 8.26 miles at one time, but multiple miles of ROW may be 
disturbed at any given time as each interdependent activity progresses.  This will generally limited to 
approximately 20 acres, however, will not be left exposed for long durations due to the linear 
progression of the distinct construction elements including excavation/trenching, pipeline installation, 
backfilling, stabilization / restoration, etc.  Disturbed areas will be stabilized within the timeframes 
required by this permit.  Should restoration be required outside of the prescribed planting seasons, 
temporary stabilization measures will be implemented.  Tennessee will attempt to phase construction 
activities in a timely manner in order to minimize the extent to the area disturbed at any given time to 
the maximum extent practicable.”      

3.3 Marking the Corridor 
Land survey crews will mark the centerline of Tennessee’s existing 300 Line pipeline with stakes 
prior to construction.  The centerline will be marked at frequent intervals as well as at known 
crossings of foreign lines and utilities, at road crossings, and at points of inflection.  Additionally, 
avoidance areas including wetland boundaries, cultural resource sites, and rare species habitat, as 
applicable, will be marked with appropriate fencing, signage, and/or flagging, based on 
environmental and archaeology surveys and environmental permit conditions, prior to construction.   

3.4 Clearing and Grading 
The construction corridor will be cleared and graded to remove brush, trees, roots, and other 
obstructions such as large rocks and stumps.  Non-woody vegetation may be mowed to ground 
level.  Temporary fences and gates will be installed as needed.  No cleared material will be placed 
within wetland areas. 

Grading activities will be scheduled to minimize the time between initial clearing operations and 
the actual installation of pipe.  Access to the construction corridor will normally be obtained via 
public roads that intersect the ROW.  Permission will be obtained from landowners for the 
use/upgrade of access roads across their property to the construction corridor.  At the request of a 
landowner, Tennessee shall erect temporary gates along access roads where necessary.   

Grading of the construction workspace will allow for the movement of heavy equipment and the 
safe passage of work crews.  Grading will include removing rock outcrops, tree stumps, ridges and 
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topographic irregularities.  Generally, machinery will operate on one side of the trench (working 
side) with excavated materials stockpiled on the other (non-working side). 

As appropriate, the clearing and grading operations will incorporate special construction procedures 
to minimize the amount of vegetation removed from stream banks and slopes, prevent undue 
disturbance of the soil profile, restore the original contours of the natural ground, and prevent topsoil 
erosion.  To minimize impact to the soil profile on agricultural lands, up to 12 inches of topsoil will 
be segregated from subsoil during trenching and will remain segregated during construction to avoid 
loss due to mixing with subsoil material.  Tennessee will utilize either full ROW topsoil segregation 
or ditch plus spoil side topsoil segregation, as requested by the landowner, as required by the 
applicable USDA Natural Resources Conservation Service (“NRCS”) District, or as appropriate 
based upon site-specific conditions.  Upon the completion of backfilling operations, the topsoil will 
be properly replaced over the graded area.  Grading activities will be scheduled to minimize the time 
between initial clearing operations and the actual installation of pipe. 

3.5 Erosion and Sediment Control 
Temporary soil erosion and sediment control measures will be installed along the proposed 
construction ROW, ATWS areas, access roads, and other work areas, as applicable, in accordance 
with the Commission’s Plan and Procedures.  Typically, staked straw bales and/or silt fence 
barriers are positioned along the limit of wetland boundaries within the construction workspace.  
Inspection and maintenance of erosion and sediment controls are discussed in Section 5.0. 

3.6 Trenching 
In most areas characterized by normal soils, the trench for the pipeline is excavated by crawler-
mounted, rotary wheel-type trenching machines or track-mounted excavators.  The trench 
generally will be approximately 14 inches wider than the diameter of the pipe and of sufficient 
depth to allow for the minimum cover requirements to the top of the pipe in accordance with DOT 
regulations pursuant to the Natural Gas Pipeline Safety Act of 1968.  Landowner requests or 
permitting requirements may dictate greater depth.   

Except as depicted on site-specific plans, the depth of cover for the proposed pipeline loops, as 
well as the depth of cover for other, non-typical conditions, such as horizontal directional drill 
(“HDD”), will be in accordance with Tennessee’s minimum specifications.  Scour analysis and 
potential for external damage may increase these depths.  In actively cultivated agricultural lands, 
Tennessee plans to install the pipeline with 48 inches of cover, except where rock prevents this 
depth.  In these cases, Tennessee’s minimum specifications for depth of cover will be used. 

In accordance with the Commission’s Plan and Procedures (Attachment K), measures will be 
employed to minimize erosion during trenching operations and construction activities.  Measures 
also will be taken to minimize the free flow of water into the trench and through the trench into 
waterbodies.  Compacted earth for temporary trench breakers and sandbags or foam for permanent 
trench breakers may be installed within the trench to reduce erosion. 

3.7 Additional Pipeline Construction Activities 
• Pipe Stringing 
• Pipe Bending 
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• Pipe Assembly Welding 
• X-Ray and Weld Repair 
• Coating Field Welds Inspection and Repair 

3.8 Trench Dewatering, Pipe Preparation and Lowering-In 
Once the pipeline has been welded together, coated and inspected, the pipe is lowered into the 
trench.  If the bottom of the trench is rocky, methods to protect the pipe will be used, including the 
possible use of sandbags or support pillows at designated intervals along the trench.  Trench 
dewatering may be required in certain locations to prevent the pipe from floating and also to 
perform certain limited activities in the trench.   

Trench dewatering will be performed in accordance with the GP and the Commission’s Plan and 
Procedures (Attachment K). Where feasible and appropriate, dewatering wastewaters will be 
infiltrated into the ground using a filter bag or a dewatering structure. Dewatering wastewaters 
discharged to surface waters shall be discharged in a manner that minimizes the discoloration of 
the receiving waters. Tennessee’s BMPs for trench dewatering, dewatering structures and filter 
bags are provided in Attachment N, Figures 38, 39 and 44, respectively. 

3.9 Backfilling and Grade Restoration 
After lowering the pipe into the trench, the trench will be backfilled.  Backfill usually consists of 
the material originally excavated from the trench; however, in some cases, additional backfill from 
other sources may be required.  Any excess excavated materials or materials unsuitable for backfill 
will be handled, as approved by landowner or land management agency, or disposed of in 
accordance with applicable regulations.  In areas where topsoil has been segregated, the subsoil 
will be placed in the trench first and then the topsoil will be placed over the subsoil.  Backfilling 
will occur to approximate grade.  However, a soil crown may be placed above the trench at the 
discretion of the Tennessee inspector to accommodate any future soil settlement.  

3.10 Clean-up and Restoration 
After the completion of backfilling, disturbed areas will be graded, and any remaining construction 
material will be properly disposed of in compliance with federal, state, and local regulations.  The 
construction corridor will be protected through the implementation of erosion control measures 
including site specific contouring, permanent slope breakers, mulching, and reseeding or sodding 
with soil-holding vegetation.  Contouring will be accomplished using acceptable excess soils from 
construction.  If sufficient soils are not available, additional soil will be imported and inspected by 
Tennessee prior to use.  

Tennessee will restore the construction workspace in accordance with the Commission’s Plan and 
Procedures, applicable seed mix requirements from the NRCS, Connecticut Guidelines or 
applicable agency recommendations and relevant landowner agreements (see Attachment G).  Seed 
mixes and protocol for restoring forested wetlands are included in Tennessee’s site-specific 
Forested Wetland Restoration Planting plans are included in Attachment F7. 
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3.11 Hydrostatic Testing and Tie-Ins 
Hydrostatic testing procedures are described in Section VII of the Commission’s Procedures (see 
Attachment K).  Tennessee will seek coverage under the Connecticut Hydrostatic Pressure Test 
Permit (DEEP-PERD-GP-011).   Hydrostatic test water will be discharged within an upland area 
through a filter structure.   

The pipeline will be tested hydrostatically in accordance with the DOT’s regulations, 49 CFR Part 
192.  The pipeline will be filled with water and maintained at a test pressure and duration in 
compliance with Tennessee’s engineering standards and applicable federal regulations.  After the 
completion of a satisfactory test, the water will be discharged to the ground through a containment 
structure to a vegetated upland area.  The discharge rate of the test water will be regulated using 
valves and energy dissipation devices to prevent erosion.  Tie-in locations will be cleaned and 
restored after hydrostatic testing.   
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4.0   Erosion and Sediment Control Measures 

Section 5.0 identifies erosion control measures and soil and groundwater handling procedures to 
assure compliance with the Connecticut Guidelines, the Commission’s Plans and Procedures and 
the conditions of the GP.  These control measures will be used to reduce and/or eliminate erosion and 
sedimentation to the extent they are technologically available, economically practicable and 
achievable in light of best industry practices.      

The following timelines will be followed for the proposed construction activities: 

• If construction activities are complete or have been temporarily halted for more than 
seven (7) days, stabilization activities will be implemented within three (3) days.   

• Areas that remain disturbed but inactive for at least 30 days shall receive temporary 
seeding or soil protection within seven (7) days. 

• Disturbed areas that do not establish a vegetative cover within 30 days of seeding 
shall have erosion control blankets installed. Prior to the erosion control blanket 
installation, the soil would be prepared with the application of lime, fertilizer, and 
seed. 

• Areas that will be disturbed past the planting season will be covered with a long-
term, non-vegetative stabilization method that will provide protection through the 
winter. 

• Stabilization practices will be implemented as quickly as possible in accordance with 
the Guidelines. 

• The Contractor shall stabilize disturbed areas with temporary or permanent measures 
as quickly as possible after the land is disturbed.   

 

4.1 Limiting of Clearing 
Clearing consists of the removal of vegetation and other obstructions from the ROW.  Clearing will 
be restricted to only that portion of the ROW necessary for actual construction.  Trees, brush, and 
other obstructions will be cleared to allow safe and efficient use of machinery and other construction 
equipment.  Various clearing methods may be employed, depending on tree size, topography, and the 
ability of the ground to support clearing equipment.  Temporary BMPs will be installed as necessary, 
and in accordance with approved plans, to prevent erosion within the ROW prior to any soil 
disturbances. Clearing will be conducted in accordance with the Commission’s Plans and Procedures 
(Attachment K). 

4.2 Sediment Barriers 
A sediment barrier is a temporary barrier installed across or at the toe of a slope or upslope of a 
wetland or waterbody to intercept and retain small amounts of sediment from disturbed or 
unprotected areas.  Sediment barriers may consist of geotextile silt fence, staked straw or hay bale 
barriers, compacted earth water bars (e.g., drivable berms across travel ways), sand bags, or other 
appropriate materials.  Tennessee will utilize sediment barriers in the following situations:  
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• Locations where sedimentation could  pollute or degrade adjacent wetland and/or 
watercourses; 

• At the outlet of a slope breaker (water bars) when vegetation is not adequate to control 
erosion; 

• Along banks of waterbodies between the graded construction ROW and waterbody after 
clearing and before grading; 

• Downslope of any stockpiled soil in the vicinity of waterbodies and wetlands; 
• At the base of slopes adjacent to road and railroad crossings until disturbed vegetation has 

been re-established; 
• At side slope and downslope boundaries of the construction area where run-off is not 

otherwise directed by a slope breaker (a.k.a. water bar or diversion terrace); 
• Within the construction ROW at boundaries between wetlands and adjacent disturbed upland 

areas; 
• As necessary to prevent the potential siltation of ponds, wetlands, or other waterbodies 

adjacent to/downslope of the construction ROW; and 
• At the edge of the construction ROW as needed to contain spoil and sediment. 

Sediment barriers will be installed in accordance with the Commission’s Plans and Procedures 
(Attachment K) and the Connecticut Guidelines.  After final stabilization, all post-construction 
stormwater structures shall be cleaned of construction sediment and any remaining silt fence shall be 
removed. 

4.2.1 Geotextile Silt Fence 
Silt fences may be used to control runoff from small disturbed areas when they are in the form of 
sheet flow, and the discharge is to a stable area.  Only those fabric types specified for such use by the 
manufacturer will be used.  To provide sufficient fabric for proper anchoring of the fence, standard 
filter fabric width will be a minimum of 30 inches; reinforced and super filter fabric width will be a 
minimum of 42 inches.  Tennessee’s BMP typical drawing for silt fence is included in Attachment N. 

4.2.2 Hay/Straw Bale Barriers 
Hay/straw bale barriers may be used to control runoff from small disturbed areas provided that runoff 
is in the form of sheet flow.  Hay/straw bales will be considered a short-term control measure on this 
Project because they tend to deteriorate within approximately three (3) months after installation.  
Tennessee will not use hay/straw bale barriers in areas of concentrated flows (e.g., channels, swales, 
erosion gullies, across pipe outfalls, as inlet protection, etc.) or in areas where they cannot be 
properly staked (e.g., paved areas) or in areas where rock prevents full and uniform anchoring of the 
bales. Tennessee’s BMP typical drawing for hay/straw bale barriers is included in Attachment N. 

4.3 Surface Roughening 
Tennessee will apply surface and slope roughening to help prevent erosion and surface runoff from 
channelizing.  Roughening the soil surface will also occur between the slope breakers to decrease 
surface runoff velocity.  Slope roughening will aid in the establishment of vegetative cover from 
seed, reduce runoff velocity, increase infiltration and reduce erosion by providing for trapping of 
sediment.  Slope roughening methods may include; tracking, grooving, and stair-stepping.  
Roughening will be conducted in accordance with the Connecticut Guidelines. 
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4.4 Slope Breakers (Waterbars) 
Tennessee will install slope breakers on all disturbed areas as necessary to avoid excessive erosion.  
Slope breakers are intended to minimize the concentration of sheet flow across and down sloping 
roadways and access ways, or similar sloping and unstable areas and to shorten the continuous flow 
length within a sloping right-of-way.  Silt fence, staked hay, straw bales and sandbags will not be 
used to construct temporary slope breakers in upland areas, as these barriers are not intended to 
convey concentrated flow, only minimal sheet flow.  Permanent slope breakers will be installed after 
final grading occurs and will be constructed of soil, gravel or graded stone and appropriately 
stabilized with seed and mulch.  Tennessee’s BMP typical drawing for slope breakers is included in 
Attachment N. 

4.5 Trench Breakers (Trench Plug) 
Temporary trench breakers (trench plugs) are intended to slow the flow of subsurface water along the 
trench.  Temporary trench breakers may be constructed of materials such as sandbags, foam, 
unexcavated portions of the ditch, subsoil earth filled bags or equivalent.  Topsoil and concrete will 
not be used for filling trench breaker bags. Tennessee’s BMP typical drawing for trench breakers is 
included in Attachment N. 

4.6 Temporary Diversion Swales 
Temporary swales will be proposed along the uphill side of the Project workspace where the 
contributing drainage areas are too large for sediment barriers alone to handle on their own.  Swales 
will generally consist of a trapezoidal cross-section with a supporting ridge on the lower side that is 
constructed across the slope in order to intercept and convey runoff to stable outlets at non-erosive 
velocities.  Temporary swales will be installed in accordance with the Commission’s Plans and 
Procedures (Attachment K) and the Connecticut Guidelines.  Locations and supporting calculations 
for the size and length of temporary diversion swales is included in Attachment O.   

4.7 Soil Stabilization Measures 
4.7.1 Soil Binders 
There are a number of soil binders, chemical stabilizers, or soil palliatives available from various 
manufacturers that provide temporary stabilization.  Most of these are designed to be sprayed onto 
the soil surface with little or no preparation.  Water-soluble anionic polyacrylamide (“PAM”) may be 
applied to a disturbed area as a temporary soil-binding agent to reduce erosion due to wind and water.  
This practice is recommended for areas where timely establishment of a vegetative cover is not 
feasible (e.g., non-germinating season), wherever soils have high clay content, or where the 
vegetative cover is inadequate to provide protection from erosion.  Soil binders will be applied in 
accordance with the Commission’s Plans and Procedures (Attachment K).    

4.7.2 Mulching 
Mulch absorbs rainfall impact, increases the rate of infiltration, reduces soil moisture loss due to 
evaporation, moderates soil temperatures, provides a suitable environment for germination, and 
protects the seedling from intense sunlight.  Seeded areas will be mulched or blanketed to minimize 
the potential for failure to establish an adequate vegetative cover, except in wetland areas, unless 
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otherwise approved by applicable regulatory agencies.  Mulching may also be used as a temporary 
stabilization measure for some disturbed areas in non-germinating seasons. Mulch will be applied in 
accordance with the Commission’s Plans and Procedures (Attachment K).   

• Mulch will be applied on all slopes (except in cultivated cropland) concurrent with or 
immediately after seeding, where necessary to stabilize the soil surface and to reduce wind 
and water erosion.  Mulch will be spread uniformly to cover at least 75 percent of the ground 
surface at a rate of 2 tons/acre of straw or its equivalent, unless the local soil conservation 
authority, landowner, or land managing agency approves otherwise in writing. 

• Mulch will consist of weed-free straw or hay, wood fiber hydromulch, erosion control fabric, 
or some functional equivalent. 

• Tennessee will mulch all disturbed upland areas (except cultivated cropland) before seeding 
if: 

o Final grading and installation of permanent erosion control measures will not be 
completed in an area within 20 days after the trench in that area is backfilled (10 
days in residential areas); or 

o Construction or restoration activity is interrupted for extended periods, such as when 
seeding cannot be completed due to seeding period restrictions. 

• If mulching before seeding, mulch application will be increased on all slopes within 100 feet 
of waterbodies and wetlands to a rate of 3 tons/acre of straw or equivalent. 

• If wood chips are used as mulch, no more than 1 ton/acre will be applied and the equivalent 
of 11 lbs./acre available nitrogen (at least 50 percent of which is slow release) will be added. 

• Mulch will be adequately anchored to minimize loss due to wind and water. 
• If utilized, liquid mulch binders will be applied at the rates recommended by the 

manufacturer.  Liquid mulch binders will not be applied within 100 feet of wetlands or 
waterbodies, except where the product is certified environmentally non-toxic by the 
appropriate state or federal agency or independent standards-setting organization. 

• Synthetic monofilament mesh/netted erosion control materials will not be used in areas 
designated as sensitive wildlife habitat, unless the product is specifically designed to 
minimize harm to wildlife.  

4.7.2.1 Erosion Control Blankets 

Matting or netting consists of jute, wood excelsior, or similar materials, and is used to anchor mulch 
and stabilize the surface of the soil during the critical period of vegetative re-establishment.   

4.7.2.2 Dust Control 

Dust control measures are practices that help reduce surface and air movement of dust from disturbed 
soil surfaces.  The Contractor will coordinate with the EI to develop a dust control plan that will be 
implemented throughout the construction process.  There are a number of methods that may be used 
to control dust including, but not limited to:   

• Spraying/Irrigation – The Contractor may spray the ground surface with water until it is 
moist. 
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• Vegetative Cover – In areas not expected to handle vehicle traffic, the Contractor may 
reestablish permanent or temporary vegetative cover as a dust control measure.  The 
vegetative cover will be in accordance with guidance provided in this Plan.  

• Mulch – The Contractor may elect to mulch an area to control dust.  Mulching will be in 
accordance with this Plan.   

• Wind Breaks – The Contractor may construct wind breaks to reduce wind velocity through 
the ROW.  The wind breaks may be trees or shrubs left in place during site clearing or 
constructed barriers such as a wind fence, snow fence, tarp curtain, hay bale, crate wall, or 
sediment wall.  

• Tillage – The Contractor may perform deep tillage in large open areas such as agricultural 
lands to bring soil clods to the surface to rest on top of dust.  

• Stone – The Contractor will be required to install stone construction entrances at all paved 
road crossings to prevent sediment transport onto the pavement surface.  

• Spray-on Dust Suppressant Treatments – The Contractor may utilize spray-on dust 
suppressant treatments to suppress dust.  Utilized chemicals will be required to be bio-
degradable or water soluble and are not anticipated to have a negative impact on the 
surrounding environment, including waterbodies and wildlife.  Spray-on dust suppressant 
treatments will not be utilized within organic farm properties.   
 

Other suppressants may be used as long as they have been shown to be environmentally safe and 
effective for their intended use.  The Contractor will coordinate with the EI to determine which dust 
control method best accommodates their needs based on specific site and weather conditions.  
Tennessee will consult with applicable regulatory agencies prior to use of chemical dust 
suppressants. Dust control will be performed in accordance with the Connecticut Guidelines. 

4.8 Temporary and Permanent Stabilization 
4.8.1 Temporary and Permanent Seeding 
Disturbed areas will be temporarily stabilized within the first 7 days of suspending work on a grading 
operation that exposes after grading and excavation is completed within an area, vegetation will be 
sown promptly after ceasing earthwork in those areas.  Hay, straw mulch, or other similar material 
will be applied to newly seeded areas to protect against erosion until the vegetation is established.   

Disturbed areas will be temporarily stabilized within the first 7 days of suspending work on a grading 
operation that exposes erodible soils where such suspension is expected to last for 1 to 12 months, or 
in locations that have not been restored by October 15.  Disturbed areas will be seeded with using the 
following: 

• Ryegrass (annual or perennial) at 40 pounds per acre (“lbs./acre”) (approximately 1.0 lb./100 
square foot [“ft2”]) or use 1 lb./1,000 ft2) during spring, summer or early fall; or 

• Aroostook (if available) winter rye (cereal rye) at a rate of 120 lbs./acre (3.0 lbs./1,000 ft2). 
 

Clean straw mulch will be applied at a rate of 2 tons/acre.  No soil amendments will be used in 
wetland areas unless otherwise approved in writing by 
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4.9 Construction Entrances 
A construction entrance pad will be located at all locations where construction traffic enters or exits 
the ROW onto or from a public roadway or other paved surface.  An entrance pad is intended to 
reduce off-site sedimentation by eliminating the tracking of excess soil onto paved roadways.  The 
entrance pad serves as the designated point at which all construction traffic can access and exit the 
ROW.  The entrance pad is typically constructed of stone or gravel placed on top of a durable 
geotextile fabric.  The fabric facilitates the removal of the stone or gravel to more easily restore the 
area to its pre-construction condition.  Topsoil will be stripped and segregated from the access points 
and roads in agricultural and residential lands prior to entrance pad installation. 

Entrance pads will be installed prior to any clearing, grubbing, and topsoil stripping and segregation.  
All required entrance pads along the Project area will be installed as the construction crews progress 
to locations where pads are needed.  Entrance pads will be installed in accordance with the 
Connecticut Guidelines. 

4.10 Waterbody Construction and Mitigation Procedures 
4.10.1 Waterbody Crossings 
The conventional trenching (wet) crossing technique will only be used on intermittent streams or 
streams with no discernable flow at the time of crossing, except for those waterbodies identified in 
Table 2.3-1, due to specific conditions that make a dry crossing impractical.  Dry crossings will be 
used for all perennial streams and any stream with discernable flow at the time of crossing, unless 
otherwise authorized by applicable regulatory agencies.  Intermittent streams with a scheduled wet 
crossing that have a discernible flow at the time of crossing will be crossed using a dry crossing 
method.   

In cases where standing water is present but no discernable flow, a dry method will be 
implemented in the field to allow for excavation and installation of the pipe under dry conditions.  
The necessary equipment to perform a dry crossing will be available during construction for 
implementation, should a stream with a scheduled wet crossing have discernible flow at the time of 
crossing. All waterbodies crossed by the pipeline loops or within the construction workspace will 
be protected by adherence to the Commission’s Plan and Procedures, as well as any additional 
specific permit conditions required by federal, state and local agencies.  The measures to protect 
and minimize potential adverse impacts to streams include:  

• Expediting construction and limiting the amount of equipment and activities in 
waterbodies; 

• Coordinating construction activities to avoid high flow and spawning periods; 
• Installing erosion controls to prevent sediment and siltation from entering streams; 
• Constructing waterbody crossings perpendicular to the axis of the waterbody channel as 

engineering and routing conditions allow; 
• Maintaining ambient downstream flow rates; 
• Removing construction material and structures from the waterbody after construction; 
• Restoring stream channels and bottoms to their original configurations and contours; 
• Permanently stabilizing stream banks and adjacent upland areas after construction; 
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• Inspecting ROWs regularly during and after construction and repairing any erosion 
controls and/or performing restoration, as needed, in a timely manner; and 

• Reducing the amount of clearing and maintaining existing vegetation in place on stream 
banks to the extent practicable. 

4.10.2 Waterbody Construction and Mitigation Procedures 

Tennessee will avoid, minimize, and mitigate for potential impacts during wetlands and waterbody 
crossings by adhering to the Commission’s Plans and Procedures, Tennessee’s BMPs, the Project’s 
Spill Prevention and Response Procedures (“SPRP”) and all applicable state and federal permit 
conditions.  Where temporary impacts to surface waterbodies cannot be avoided during construction, 
Tennessee will restore and stabilize these areas upon completion of pipeline installation to pre-
construction conditions.    

For this Project, Tennessee plans to install either a dam and pump system or flume pipes in all 
waterbodies with perceptible flow at the time of construction to pass water across the disturbed areas 
and maintain downstream flow to further minimize impacts to the stream and fishery resources as 
opposed to using this method of crossing only for designated fisheries.  Further, stream crossings will 
be treated as an independent activity, and therefore, constructed separately from the rest of the 
pipeline loops.  A separate construction crew will begin and complete each stream crossing before 
moving on so that construction is completed as quickly as possible, allowing for restoration of the 
stream immediately following pipeline installation.  Once installation activities for all pipeline loops 
are complete, all disturbed areas will be restored to pre-construction conditions and stabilized as 
necessary to mitigate erosion of exposed soils and sedimentation to on- and off-site resource areas.  

Post-construction or operational impacts to fisheries will be minimal.  Restoration and maintenance 
of the vegetation within the ROW will minimize the erosion potential relative to the stream.  
Tennessee will limit vegetation maintenance of the permanent ROW to the Commission-mandated 
10-foot wide corridor centered over the proposed new pipeline within wetlands and across 
waterbodies.  In addition, trees that are located within 15 feet of the pipeline that could damage the 
pipeline coating, may be selectively cut and removed from the permanent ROW.  This will allow for 
the re-establishment of woody and herbaceous species along the stream banks that will provide 
needed shading and crucial cover habitat to sufficiently maintain cold-water fisheries habitat 
characteristics.  During ROW vegetation maintenance activities, Tennessee will comply with the 
Commission’s Procedures and will leave vegetation in place within 15-feet adjacent to a waterbody, 
as measured from the waterbodies’ high water mark, to allow for a riparian strip adjacent to 
waterbodies.  Vegetation removal within this 15-foot riparian strip will be limited to a 10 foot 
corridor centered over the proposed new pipeline centerline as necessary for temporary equipment 
crossings and emergency access. 

4.10.3 Construction Timing Restrictions 
No impact on fisheries is anticipated relative to the timing of construction.  In accordance with the 
Commission’s Procedures, Tennessee has consulted with the applicable state fisheries agency 
relative to timing restrictions associated with sensitive fisheries.  Tennessee will construct the 
crossings in compliance with the restrictions provided by the state fisheries agency, unless state 
permit conditions relative to wetland and waterbody permits require more stringent timeframes for 
crossings.  Tennessee will adhere to the Commission’s Plan and Procedures to mitigate 
sedimentation and erosion within and adjacent to all waterbodies crossed by the pipeline. 
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All waterbodies crossed by the pipeline loops or within the construction workspace will be 
protected by adherence to the Commission’s Plan and Procedures (Attachment K) as well as any 
additional, specific, permit conditions required by federal, state and local agencies.  The measures 
to protect and minimize potential adverse impacts to streams include:  

• Expediting construction and limiting the amount of equipment and activities in 
waterbodies; 

• Coordinating construction activities to avoid high flow and spawning periods; 
• Installing erosion controls to prevent sediment and siltation from entering streams; 
• Constructing waterbody crossings perpendicular to the axis of the waterbody channel as 

engineering and routing conditions allow; 
• Maintaining ambient downstream flow rates; 
• Removing construction material and structures from the waterbody after construction; 
• Restoring stream channels and bottoms to their original configurations and contours; 
• Permanently stabilizing stream banks and adjacent upland areas after construction; 
• Inspecting ROWs regularly during and after construction and repairing any erosion 

controls and/or performing restoration, as needed, in a timely manner; and 
• Reducing the amount of clearing and maintaining existing vegetation in place on stream 

banks to the extent practicable. 

Tennessee is proposing waterbody crossing procedures that are more stringent than those set forth 
in the Commission’s Procedures.  Section V.B.6 of the Commission’s Procedures requires that a 
pipeline must be installed using a dry-ditch method for waterbody crossings up to 30 feet wide (at 
the water's edge at the time of construction) and that are state-designated as either cold-water or 
significant cool water or warm water fisheries.  Based on consultations with the CTDEEP, 
Tennessee will cross all jurisdictional perennial waters (excluding upland conveyances, such as 
roadside ditches and hillside drainage ways) with discernible flow at the time of construction using 
a dry crossing method, regardless of fishery classification and crossing width.  The use of dry 
crossing methods, together with the proposed timing restrictions and restoration methods, are 
expected to minimize the extent and duration of potential impacts to fisheries and associated 
habitat.   Intermittent or ephemeral streams shall be crossed in accordance with the Commission’s 
Plan and Procedures and applicable federal and state permit conditions.  CTDEEP has indicated 
that all open-cut stream crossings must occur between June 1 and September 30, but CTDEEP 
requires no timing restriction for stream crossings using a dry crossing method (Mysling 2014).   

4.10.4 Waterbody Setbacks 
Where applicable, waterbody setbacks will be maintained at all times.  The setback distances vary 
based on the type of activity being performed.  Activities such as stacking cut lumber, discharging 
water from trenches, ATWS areas, and fueling equipment have different setback distance 
requirements.  All waterbody setbacks (e.g., ATWS setbacks, refueling restrictions, etc.) will be 
clearly marked in the field with signs and/or highly visible flagging prior to pipeline construction and 
will be maintained until construction-related ground disturbing activities are complete. 

Tennessee and its Contractor will structure their operations in accordance with the following setback 
requirements adjacent to waterbodies:   
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• Employees handling fuels and other hazardous materials are properly trained; 
• Equipment is in good operating order and inspected on a regular basis; 
• Fuel trucks transporting fuel to on-site equipment travel only on approved ARs; 
• Equipment will be parked overnight and/or fueled and maintained at least 100 feet from a 

waterbody boundary.  These activities may occur closer only if the EI determines that there 
is no reasonable alternative, and after Tennessee, and its contractors, have taken appropriate 
steps to prevent spills (including secondary containment structures) and provide for prompt 
cleanup in the event of a spill; 

• Hazardous materials, including chemicals, fuels, and lubricating oils, are not stored within 
100 feet of a waterbody boundary, unless the location is designated for such use by an 
appropriate governmental authority. This applies to storage of these materials only, it does 
not apply to normal operation or use of equipment in these areas; 

• Concrete coating activities are not performed within 100 feet of a waterbody boundary, 
unless the location is an existing industrial site designated for such use.  These activities can 
occur closer only if the EI determines that there is no reasonable alternative, and the 
Contractor has taken appropriate steps (including secondary containment structures) to 
prevent spills and provide for prompt cleanup in the event of a spill; 

• ATWS areas will be located a minimum of 50 feet from the edge of a waterbody except 
where the adjacent upland consists of cultivated or rotated cropland or other disturbed land.  
A variance will be requested on a site-specific basis for all areas where a 50-foot setback is 
not maintained; 

• Pumps operating within 100 feet of a waterbody or wetland boundary utilize appropriate 
secondary containment systems to prevent spills;  

• Where pipelines parallel a waterbody, maintain at least 15 feet of undisturbed vegetation 
between the waterbody (and any adjacent wetland) and the construction right-of-way, except 
where maintaining this offset will result in greater environmental impact; and 

• Any excavated material from the trench line will be placed a minimum of 10 feet from the 
top of the waterbody bank. 
 

4.11 Wetland Construction and Mitigation Procedures 
Tennessee will protect and minimize potential adverse impacts on wetlands using construction 
procedures specified within the Commission’s Plan and Procedures (Attachment K) and Tennessee’s 
construction BMPs for this Project (Attachment N).   

4.11.1 Crossing Methods and Best Management Practices 
Tennessee will utilize one of the following methods for installing the pipeline within wetlands during 
construction.  The proposed construction methods within wetlands include: 

• Standard Pipeline Construction (Method I); 

• Conventional Wetland Construction (Method II); and 

• Push-Pull Technique. 
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4.11.1.1 Standard Pipeline Construction (Method I) 

The Standard Pipeline Construction method will be utilized in wetlands where soils are non-saturated 
and able to support construction equipment at the time of crossing.  This method requires segregation 
of topsoil from subsoil along the trench line.  Where present, a maximum of 12 inches of topsoil will 
be segregated from the area disturbed by trenching, except where standing water is present or if soils 
are super-saturated.  Topsoil segregation is followed by trench excavation, pipe laying, backfilling, 
and grade restoration.  Immediately after backfilling is complete, the segregated topsoil is restored to 
its original location.  Erosion control measures including site-specific contouring, silt fence, hay-bale 
barriers, permanent slope breakers, mulching, and reseeding or sodding with soil-holding vegetation 
will be implemented.  Contouring will be accomplished using acceptable excess soils from 
construction.  Where this method is to be implemented for construction, the EI will measure the pre- 
and post-construction soil density using a penetrometer to determine if the soil has been inadvertently 
compacted during construction or access.  If the soils have been found to be compacted, de-
compaction of the soil will be conducted using a harrow, paraplow, paratill or other equipment.  Deep 
subsoil shattering shall be performed with a subsoiler tool having angled legs. 

4.11.1.2 Conventional Wetland Construction (Method II) 

The Conventional Wetland Construction method will be used for crossing wetlands with saturated 
soils or soils unable to support construction equipment without significant soil disturbance.   

Prior to crossing and movement of construction equipment through these wetlands, the ROW will be 
stabilized using timber mats to allow for a stable, safe working condition.  Unless soils are inundated 
or super-saturated, up to the top 12 inches of wetland topsoil over the trench line will be segregated.  
Trench spoil will be temporarily stockpiled in a ridge along the pipeline trench.  Gaps in the spoil pile 
will be left at appropriate intervals to provide for natural circulation or drainage of water.  Before the 
trench is dug, the pipeline will be assembled in a staging area located in an upland area. After the 
pipeline is lowered into the trench, wide track bulldozers or backhoes supported on timber mats will 
be used for backfill, final cleanup, and grading.  This method will minimize the amount of equipment 
and travel in wetland areas.  

4.11.1.3 Push-Pull Technique 

Construction in saturated/inundated wetland areas may involve the “push-pull technique”.  The push-
pull technique is used in large wetland areas where sufficient water is present for floating the pipeline 
in the trench and grade elevation over the length of the push/pull area will not require damming to 
maintain adequate water levels for floatation of the pipe.  Push and pull techniques involve pushing 
the prefabricated pipe from the edge of the wetland or pulling the pipe with a winch from the 
opposite bank of the wetland into the trench.  During implementation of this technique, initial 
clearing within the wetland will be minimized.  The width of the ROW cleared will be limited to only 
that necessary to install the pipeline.  Grading in inundated wetlands will be held to a minimum and 
generally will not be necessary due to the typically level topography and the absence of rock outcrops 
in such areas.  Timber mats may be placed over existing vegetation where grading is not required.  
Trees and brush will be cut at ground level by hand, with low ground pressure equipment, or with 
equipment supported by timber mats.  Tennessee will not use dirt, rock, pulled tree stumps or brush 
rip-rap to stabilize the travel lane and sediment barriers will be installed prior to grading, as needed, 
to protect adjacent wetland areas. 
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The trench will be excavated using amphibious excavators (pontoon mounted backhoes) or tracked 
backhoes (supported by fabricated timber mats or floats).  The excavated material will be stored 
adjacent to the trench (if possible).  If storage of excavated material next to the trench is not possible, 
the material will be temporarily stored in one of the following locations:  (1) in upland areas of the 
ROW as near to the trench as possible, (2) in construction vehicles, or (3) transported to an approved 
off-site staging location until needed for backfilling.  The pipe will be stored and joined at staging 
areas (push and pull sites) located outside the wetland.  Floats may be attached temporarily to give 
the pipe positive buoyancy.  After floating the pipe into place, these floats will be cut and the 
negatively buoyant pipe will settle to the bottom of the ditch.  This operation will be repeated, with 
pipe sections fabricated, pushed into place, and welded together, until the wetland crossing is 
complete.  The excavated material will then be placed over the pipe to backfill the trench. 

4.11.2 Minimization of Impacts 
To minimize impacts to wetlands, Tennessee will implement the wetland construction procedures 
described in the Commission’s Plan and Procedures (Attachment K).  The Commission limits 
workspace within wetlands to 75 feet in width, unless topographic conditions or other safety concerns 
require additional workspace.  These site-specific areas will be identified and approved by the 
Commission prior to construction.  During operation of the Project, 10 feet of the permanent ROW, 
centered over the pipeline, will be maintained within wetlands as emergent wetland in accordance 
with Commission requirements.  In forested wetlands, Tennessee will minimize tree clearing to the 
maximum extent practicable while maintaining safe construction conditions.  Tree clearing within 
wetlands during operation of the pipeline will be limited to selectively clearing trees within 15 feet of 
the pipeline that may damage the pipeline coating. 

Typically workspace within wetlands will be reduced to a width of 75 feet or less.   

Access within the ROW across wetlands will only be permitted where soils are non-saturated and 
able to support construction equipment at the time of crossing, during frozen soil conditions (for 
winter tree clearing) or with the use of timber mats to avoid rutting of the wetland soil.  If mats are 
not used, the EI will record the pre- and post-construction soil density using a penetrometer to 
determine if the soil has been inadvertently compacted during construction or access.   

Impacts to wetlands will be minimized by segregating up to the top 12 inches of soil from the area 
disturbed by trenching activities, except in super saturated areas or when soils are frozen.  The topsoil 
will be restored to its original location immediately after backfilling is complete to preserve the 
existing seedbank and promote revegetation of the disturbed area.  Seed mixes spread on the restored 
topsoil for temporary stabilization will include annual rye grass (Lolium multiflorum) at a rate of 40 
pounds per acre (unless standing water is present) or appropriate mixes recommended by the 
landowner, state agency or county conservation districts.  The use of fertilizers will not be permitted.  
Mulch will only be used within wetlands as required by state agencies.  Utilizing recommended seed 
mixes containing native plants will control the import of invasive and/or exotic plant species to the 
site.  Erosion controls including silt fence and/or staked hay bales will also be installed to protect 
wetlands from sediment disturbed in adjacent uplands during construction.  Post-construction, the 
disturbed area will be monitored to ensure long-term stabilization of the site.     

Tennessee will protect and minimize potential adverse impacts to wetlands by expediting 
construction in and around wetlands, by restoring wetlands to their original configurations and 
contours, by segregating topsoil during excavation, by permanently stabilizing upland areas near 
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wetlands as soon as possible after backfilling, by inspecting the ROW periodically during and after 
construction, and by repairing any erosion control or restoration features until permanent revegetation 
is successful.  Tennessee will comply with the applicable permit conditions issued by federal, state, 
and local permitting agencies with respect to construction and operation of the Project facilities 
within wetlands. 

 

4.12 Dewatering 
Trench dewatering is the process of removing excess runoff and groundwater that has accumulated 
within the trench excavation to allow for the installation of the pipe and backfilling of the trench.  All 
dewatering will be conducted in accordance with the Commission’s Plan and Procedures 
(Attachment K), Tennessee’s BMPs and the Connecticut Guidelines. 

4.13 Equipment Crossings 
Construction of equipment crossings will be required during Project construction.  The equipment 
crossings will include existing paved roadway crossings, waterbody crossings and wetland crossings.  
All crossings will be conducted in accordance with the Commission’s Plan and Procedures 
(Attachment K), Tennessee’s BMPs and the Connecticut Guidelines, as well as any additional, 
specific, permit conditions required by federal, state and local agencies.   

4.14 Hydrostatic Pressure Testing 
Hydrostatic pressure testing verifies the structural integrity of the constructed pipeline segments to 
withstand the MAOP proposed for the pipeline.  Integrity is tested by capping pipeline segments with 
test manifolds and filling the capped segments with water.  The water is then pressurized to at or 
above the maximum allowable operating pressure of the pipeline and held for eight hours (four hours 
for pre-tested, pre-fabricated units or short visible sections).  Any significant loss of pressure 
indicates that the pipeline needs to be repaired and re-tested prior to being put into service.  

All hydrostatic testing activities will be performed in compliance with the Commission’s Procedures 
as well as applicable USDOT requirements.  A summary of potential sources of hydrostatic test water 
for the pipeline facilities is included in Table 2.2-4. 

4.15 Other Pollution Control Measures 
4.15.1 Waste Management Plan 
Tennessee has prepared a Waste Management Plan to be used as a Contractor’s guidance tool when 
generating wastes for the Project and to assist the Contractor in developing a waste management 
plan, which must be submitted to the Company before the Project begins.  The Waste Management 
Plan can be found in Attachment L. 

4.15.2 Spill Prevention and Response Plan 
Tennessee has prepared a Spill Prevention and Response Plan (“Spill Plan”) to assist in prevention of 
any spills that may occur during the Project and to respond to any spills that do occur.  The 
Contractor will be required to adhere to the Spill Plan at all times during construction.  The Spill Plan 
can be found as Attachment M. 
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4.15.3 Groundwater Impact and Avoidance 
The Project is not anticipated to adversely impact groundwater quality or supply.  Tennessee 
proposes to implement construction practices designed to reduce and/or mitigate potential impacts on 
groundwater during construction as detailed within the Commission’s Plan and Procedures 
(Attachment K) and Tennessee’s Best Management Practices Typical Construction Drawings 
(“Construction BMPs”) (Attachment N).  Tennessee and its contactors will adhere to these practices 
related to groundwater protection including specifications for trench breakers and dewatering as well 
as restrictions on refueling and storage of hazardous substances.  In the unlikely event that 
construction of the proposed Project temporarily impacts private or public well quality or yield, 
Tennessee will provide alternative water sources or other compensation to the well owner.  Should 
permanent well damage be sustained, Tennessee will either compensate the well owner or make 
arrangements for a new well to be drilled. 

All equipment used in construction of the pipeline will be refueled and lubricated within the limits of 
the ROW at a minimum distance of 100 feet from all wetlands, waterbodies, and identified wells.  
Auxiliary fuel tanks will be used to reduce the frequency of refueling operations, and refueling will 
not take place within 400 feet of identified municipal or community water supplies including 
groundwater and surface water as per state requirements.  The impact minimization measures will 
prevent the discharge of hydraulic fluids or fuels from leaving the ROW and/or leaching into the 
groundwater. 

During the initial landowner contacts to acquire survey access permission, Tennessee’s land 
representatives requested information on the location of wells, septic systems and springs from 
landowners.  Tennessee’s land representatives will again request information on the location of wells 
and septic systems prior to the commencement of construction to prepare and inventory for any 
required pre- and post-construction monitoring and tests.  To the extent that any septic systems or 
wells encroach into Tennessee’s existing permanent easement, Tennessee will work with the 
landowner to resolve the encroachment. 

During field surveys, no springs utilized for drinking water were specifically identified during initial 
landowner consultations.  Additional surveys and landowner contact to re-confirm the location of 
wells are ongoing.  If requested by the landowner, any seeps or springs located within 150 feet of 
construction workspaces would be reviewed by an expert in the field to make a determination as to 
whether the normally planned construction activities would have any impact.  If any impacts are 
anticipated to occur, the expert will recommend construction alterations to avoid impacting such seep 
or spring areas.   

Owners of wells located within 200 feet of the Project workspace or within 200 feet of blasting 
activities shall be offered pre- and post-construction well testing.  This testing shall be conducted by a 
qualified independent inspection service and shall include tests of water quality and in the case of 
shallow dug wells or springs, sufficient analysis on quantity to determine if pipeline construction has 
created an impact.  In the unlikely event that construction of the Project temporarily impacts private 
or public well quality or yield, Tennessee will provide alternative water sources or other 
compensation to the well owner(s).  In the event it is determined that permanent impacts have 
occurred to a well as a result of construction activities, Tennessee shall repair or replace the well, to 
as near pre-construction condition as possible. 
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4.15.3.1 Washout Areas 

Washout of applicators, containers, vehicles and equipment for concrete, paint and other materials 
will be conducted in designated washout areas. There will be no surface discharge of washout 
wastewaters from this area. Washout will be conducted:  

• Outside of any buffers and at least 50 feet from any stream, wetland or other sensitive 
resource; or  

• In an entirely self-contained washout system.  

In accordance with the GP, Tennessee will clearly flag off and designate areas to be used for washing 
and conduct such activities only in these areas. Tennessee will direct all wash water into a container 
or pit designed such that no overflows can occur during rainfall or after snowmelt.  At least once per 
week, Tennessee will inspect any containers or pits used for washout to ensure structural integrity, 
adequate holding capacity, and to check for leaks or overflows. If there are signs of leaks, holes or 
overflows in the containers or pits that could lead to a discharge, Tennessee will repair them prior to 
further use. For concrete washout areas, Tennessee shall remove hardened concrete waste whenever 
the hardened concrete has accumulated to a height of ½ of the container or pit or as necessary to 
avoid overflows.  A record of maintenance and inspections will be included in Attachment D. 
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5.0   INSPECTION, REPORTING, AND RECORD KEEPING  

Section 5.0 discusses inspection and maintenance of erosion and sediment control measures, record 
keeping and reporting procedures, changes and amendments to the SWPCP and termination of permit 
coverage. 

5.1 Inspection and Maintenance 
Tennessee will maintain erosion and sedimentation controls in accordance with the GP and the 
Connecticut Guidelines.  A minimum of one qualified (as defined in the GP), full-time EI, as well 
as a minimum of one LEI to oversee the EI staff, will be assigned to monitor on-site construction 
activities associated with the Project along the construction spread for compliance with this 
SWPCP.  The responsibilities of the EIs will be consistent with those contained in Section II.B of 
the FERC Plan (Attachment K) and will include ensuring compliance with environmental 
conditions from the FERC Certificate, Tennessee's environmental designs and specifications, and 
other permits or authorizations.   

Tennessee conducts in-house Environmental Inspector training to ensure that the EIs will be able to 
carry out their duties and that construction activities will be in compliance with the requirements of 
applicable federal, state, and local environmental permits and approvals and environmental 
requirements in landowner easement agreements.  Additionally, Tennessee will conduct 
environmental training in advance of construction.  The level of training will be commensurate 
with the type of duties of the Project personnel. 

5.2 Plan Implementation Inspections 
In accordance with the GP, within the first 30 days following commencement of the construction 
activity on the site, Tennessee will contact either the appropriate District or qualified soil erosion and 
sediment control professional or a qualified professional engineer to inspect the site.  

The site shall be inspected at least once and no more than three times during the first 90 days to 
confirm compliance with the general permit and proper initial implementation of all controls 
measures designated in the Plan for the site for the initial phase of construction. For sites not 
inspected by District personnel, Tennessee will adhere to the conditions set forth in Section 5(b)(4)(a) 
of the GP. A copy of the Plan review certification will be maintained with this SWPCP. 

5.3 Inspection Frequency 
The EI will inspect disturbed areas of the construction activity that have not been finally stabilized, 
all erosion and sedimentation control measures, structural control measures, soil stockpile areas, 
washout areas, and locations where vehicles enter or exit the site, at a minimum: 

• At least once a week;  

• Within 24 hours of the end of a storm that that generates a discharge; and 

• Where sites have been temporarily or finally stabilized, inspections will be conducted at 
least once every month for three months. 
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All areas will be inspected for evidence of, or the potential for, pollutants entering the drainage 
system and impacts to the receiving waters. Locations where vehicles enter or exit the site shall 
also be inspected for evidence of off-site sediment tracking. For storms that end on a weekend, 
holiday or other time after which normal working hours will not commence within 24 hours, an 
inspection is required within 24 hours only for storms that equal or exceed 0.5 inches. For storms 
of less than 0.5 inches, an inspection shall occur immediately upon the start of the subsequent 
normal working hours.  Tennessee will maintain a rain gauge on-site to document rainfall amounts. 

5.4 Reports 
Inspections should be conducted at the required frequency to provide the information detailed below: 

• The scope of the inspection; 
• The date and time of inspection; 
• Names, titles, and qualifications of personnel making the inspection; 
• Weather conditions including precipitation information; 
• Major observations relating to the implementation of this Plan, 
• A statement that, in the judgment of the EI conducting the site inspection, the site is either in 

compliance or out of compliance with the terms and conditions of the Plan and permit;  
• If the site inspection indicates that the site is out of compliance, the inspection report shall 

include a summary of the remedial actions required to bring the site back into compliance; 
• Corrective action(s) required to install, repair, replace or maintain erosion and sediment 

control practices including any changes to the SWPCP necessary and implementation dates; 
• A description of the stormwater discharge(s) from the site; 
• Any water quality monitoring performed during the inspection; and 
• Signature of permittee of authorized representative. 

Non-engineered corrective actions will be implemented on site within 24 hours and incorporated into 
a revised Plan within three (3) calendar days of the date of inspection unless another schedule is 
specified in the GP. Engineered corrective actions shall be implemented on site within seven (7) days 
and incorporated into a revised Plan within ten (10) days of the date of inspection, unless another 
schedule is specified in the GP or is approved by the commissioner. During the period in which any 
corrective actions are being developed and have not yet been fully implemented, interim measures 
will be implemented to minimize the potential for the discharge of pollutants from the site 

5.5 Recordkeeping 
In accordance with Section 5(d) of the GP, Tennessee will: 

• Retain copies of this Plan and all reports required by the GP, and records of all data used to 
complete the registration to be authorized by this general permit, for a period of at least five 
years from the date that construction at the site is completed unless the commissioner 
specifies another time period in writing; and 
 

• Retain an updated copy of this Plan at the construction site from the date construction is 
initiated at the site until the date construction at the site is completed. 



 

Connecticut Expansion Project 
Stormwater Pollution Control Plan 

Hartford County, Connecticut 

5-41 

 

 

5.6 Changes and Amendments to the SWPCP 
The SWPCP will be amended and updated as appropriate during the term of the Project.  At a 
minimum, the SWPCP will be amended whenever:  

• There is a change in contractors or subcontractors at the site; 
• A change in design, construction, operation, or maintenance at the site which has the 

potential for the discharge of pollutants to the waters of the state and which has not otherwise 
been addressed in this Plan; or  

• If the actions required by the Plan fail to prevent pollution. 

If notified by the commissioner that the Plan and/or the site do not meet one or more of the minimum 
requirements of this general permit, within 7 days of such notice, or such other time as the 
commissioner may allow, Tennessee will make the required changes to the Plan and perform all 
actions required by such revised Plan. Within 15 days of such notice, or such other time as the 
commissioner may allow, Tennessee will submit to the commissioner a written certification that the 
requested changes have been made and implemented and such other information as the commissioner 
requires. 

5.7 Termination Notice 
At the completion of the project, a Notice of Termination shall be filed with the CTDEEP 
commissioner.  The project shall be considered complete after the site has been stabilized for at least 
three (3) months following cessation of construction activities.  It shall not be considered stabilized 
until there is no active erosion or sedimentation present or no disturbed areas remain exposed.  The 
Notice of Termination, included as Attachment J, shall be completed by the Contractor, signed by the 
Permittee, and filed with the CTDEEP commissioner at the following address: 

Permit Coordinator 
Bureau of Materials Management & Compliance Assurance 
Department of Energy & Environmental Protection 
79 Elm Street 
Hartford, CT 06106-5127 

5.7.1 Post-Construction Inspections 
Once all post-construction stormwater measures have been installed in accordance with the Post-
Construction Stormwater Management section (subsection 5(b)(2)(C)) of the GP and cleaned of any 
construction sediment or debris, Tennessee will contact the appropriate Conservation District or a 
qualified soil erosion and sediment control professional and/or a qualified professional engineer, as 
appropriate, who will inspect the site to confirm compliance with these post-construction stormwater 
measures.  

Once the site has been stabilized for at least three months, Tennessee will have the site inspected by a 
qualified inspector to confirm final stabilization. The registrant shall indicate compliance with this 
requirement on the Notice of Termination form. 
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6.0   MONITORING  

Stormwater sampling is required for monitoring turbidity. Sampling shall occur on a monthly basis, 
during storm events that generate a discharge of stormwater from the site while construction activity 
is ongoing, until final stabilization of the drainage areas associated with each outfall is achieved. 
Sampling shall continue on a monthly basis until final stabilization of the drainage area associated 
with each outfall is achieved. 

Sampling is only required during normal working hours, as defined by the General Permit. If 
sampling is discontinued due to the end of normal working hours, it shall be resumed the next 
working day as long as the discharge continues. Sampling may be temporality suspended if at any 
time conditions exist that may reasonable pose a threat to the safety of the person taking the sample 
(e.g. high winds, lighting, flooding, intense rainfall etc.). Sampling shall resume once the unsafe 
conditions are no longer present. 

If there is no stormwater discharge during a month, sampling is not required. 

6.1 Monitoring Requirements 
All samples shall be collected from discharges resulting from a storm event that occurs at least 24 
hours after any previous storm event that generated a discharge. Sampling of snow or ice melt in the 
absence of a storm event is not a valid sample. 

Samples shall be grab samples taken at least three separate times during a storm event. The samples 
shall be representative of the flow and characteristics of the discharge. The first sample shall be taken 
within the first hour of stormwater discharge from the site. In cases where discharges begin outside of 
normal working hours, the first sample shall be taken at the start of normal working hours.  Normal 
working hours for the project are Monday through Saturday 8AM to 6PM.   

Sampling is required of areas of concentrated runoff of stormwater from disturbed areas. Sampling 
shall be done in accordance with 40 CFR Part 136/ASTM D1889-00. Sampling locations are shown 
on the Erosion and Sedimentation Control Plans found in Attachment F6 and shall be identified in the 
field with a flag, stake, or other visible marker. 

6.2 Monitoring Reports 
The stormwater turbidity value for each sampling point shall be determined by taking the average of 
the turbidity values of all samples at that sampling point during a given storm. Any samples 
containing snow or ice melt must be noted. A blank copy of the stormwater monitoring report for 
submitting turbidity sampling data is provided in Appendix D. 

Monitoring reports shall be submitted to CT DEEP in accordance with the provisions outlined in the 
General Permit. 

6.3 Sampling Points 
The plans showing the proposed sampling points are provided in Attachment F. The project is 
considered a linear project according to the General Permit. As such, “…up to 10 substantially 
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identical outfalls may be identified for one representative discharge”. The proposed work does not 
create new outfalls and will not promote channeled or concentrated flow. Therefore, sampling points 
have been designated adjacent to work areas and along access roads where there is some chance of 
measurable runoff being generated. Based on similarities of exposed soils, slope, and stormwater 
controls used, 34 potential sampling points were identified for the Project. Each sampling point was 
determined based on areas down gradient of proposed work areas.  Sample locations are listed in 
Table 7.1-1 and depicted on the Erosion Control Drawings (Attachment F).  Four of these locations 
will be selected for sampling in order to comply with the one representative discharge per 10 
substantially identical outfalls requirement. 

Where there are wetlands located downgradient of work areas, sampling points are located 
immediately adjacent to the wetland. The EI will review each work site and take a sample if 
concentrated runoff is observed leaving the work area.  The EI may update the potential sampling 
points and proposed sampling locations concurrently with the start of construction and will submit 
revised mapping showing the locations of any revised potential sampling points and the proposed 
sampling locations with the first Stormwater Monitoring Report. The four sample locations will 
rotate between the 34 sampling points twice a year so different sampling locations will be sampled 
every six months.  
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TABLE 116.1-1 - STORMWATER SAMPLING LOCATIONS 
Samplin
g Point 

Approxima
te Milepost Map Sheet Project 

Facility Description 

1 0.25 TO-T13-300-2-109 PY Western edge of the pipeyard adjacent to eastern 
boundary of WCT-01. 

2 0.75 TO-T13-300-2-109 ROW East side of ROW, adjacent to the southern portion of 
WCT-56, east of the North St (SR 75). 

3 1.20 TO-T13-300-2-109A AR Northern edge of Temporary Access Road #3, adjacent 
to southern boundary of WCT-03. 

4 1.25 TO-T13-300-2-109A ROW East side of ROW, adjacent to the southern boundary 
of WCT-04. 

5 1.35 TO-T13-300-2-109A ROW East side of ROW, adjacent to the southern boundary 
WCT-06. 

6 1.40 TO-T13-300-2-109A ROW West side of ROW, adjacent to the northern boundary 
WCT-08. 

7 1.65 TO-T13-300-2-109A ROW East side of ROW, adjacent to the northern-facing 
boundary in the central portion of WCT-12. 

8 2.35 TO-T13-300-2-109B ROW East side of the ROW, within the central portion of 
WCT-16, near the point of inflection. 

9 2.45 TO-T13-300-2-109B ROW Eastern side of the ROW, adjacent to the western 
border of WCT-16. 

10 2.50 TO-T13-300-2-109B ROW East side of the ROW, adjacent to the eastern boundary 
of WCT-16, north of Russel Avenue. 

11 2.65 TO-T13-300-2-109B ROW East side of the ROW, adjacent to the northern 
boundary of WCT-18, south of Russel Avenue. 

12 2.70 TO-T13-300-2-109B ROW 
East side of the ROW, within the northern portion of 

WCT-18, at point of inflection south of Russel 
Avenue. 

13 2.90 TO-T13-300-2-109B ROW 
West side of ROW, adjacent to north-facing boundary 
within the southern portion of WCT-18.  Also adjacent 

to SCT-19 (Muddy Brook). 

14 3.05 TO-T13-300-2-110 ROW West side of ROW, adjacent to southern boundary of 
WCT-18. 

15 3.30 TO-T13-300-2-110 ROW East side of ROW, adjacent to southern-facing 
boundary within the central portion of WCT-21. 

16 3.40 TO-T13-300-2-110 AR Eastern edge of Temporary Access Road #4, adjacent 
to western boundary of WCT-21. 

17 3.45 TO-T13-300-2-110 AR Northern edge of Temporary Access Road #4, adjacent 
to southern boundary of WCT-21. 

18 3.60 TO-T13-300-2-110 ROW East side of ROW, within the southern portion of 
WCT-22, north of Hill Street. 

19 3.95 TO-T13-300-2-110 ROW 
East side of ROW, adjacent to northern-facing 

boundary within the central portion of WCT-25, north 
of Mountain Rd (SH 168). 

20 4.65 TO-T13-300-2-110A ROW East side of ROW, adjacent to the southern boundary 
of WCT-31. 
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Samplin
g Point 

Approxima
te Milepost Map Sheet Project 

Facility Description 

21 4.85 TO-T13-300-2-110A ROW West side of ROW, adjacent to the northern boundary 
of WCT-33. 

22 5.30 TO-T13-300-2-110B ROW West side of ROW, adjacent to the northern boundary 
of WCT-36. 

23 5.55 TO-T13-300-2-110B ROW East side of ROW, adjacent to the northern boundary 
of WCT-37. 

24 5.65 TO-T13-300-2-110B ROW West side of ROW, adjacent to the southern boundary 
of WCT-37. 

25 5.75 TO-T13-300-2-110B ROW East side of ROW, adjacent to the western boundary of 
WCT-38. 

26 5.85 TO-T13-300-2-110B ROW East side of ROW, adjacent to the southern boundary 
of WCT-38. 

27 6.35 TO-T13-300-2-110C ROW East side of ROW, adjacent to the southern boundary 
of WCT-41. 

28 6.20 TO-T13-300-2-110C AR Southern edge of Temporary Access Road #7, adjacent 
to the northern boundary of WCT-41C. 

29 6.50 TO-T13-300-2-110C ROW West side of ROW, within WCT-45 and adjacent to 
SCT-45 (unnamed tributary to Stony Brook). 

30 6.85 TO-T13-300-2-110C ROW West side of ROW, within WCT-46 and adjacent to 
SCT-46 (unnamed tributary to DeGrayes Brook). 

31 7.15 TO-T13-300-2-110D ROW West side of ROW, adjacent to WCT-47 and SCT-47 
(unnamed tributary to DeGrayes Brook). 

32 7.30 TO-T13-300-2-110D ROW West side of ROW, adjacent to the northern boundary 
of WCT-50. 

33 7.50 TO-T13-300-2-110D ROW East side of ROW, adjacent to the northern boundary 
of WCT-53. 

34 7.70 TO-T13-300-2-110D ROW North side of ROW, adjacent to the eastern boundary 
of WCT-53. 

AR = Access Road; PY = Pipeyard;  ROW = Right-of-Way 
Note: All 34 locations will not be sampled during sampling events.  Four locations will be selected for sampling to comply with the one 
representative discharge per 10 substantially identical outfalls requirement. 
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7.0   Post Construction Stormwater Management 

7.1 Post-construction Guidelines 
After the project is complete Tennessee operations and maintenance personnel will perform the 
following maintenance and restorative measures: 

• Litter/debris will be removed from the above ground facilities. 
• Mowing clearing of brush will occur in the ROW as needed. 

7.2 Post-construction Performance Standards 
The project is a linear project with very limited impacts to the surrounding area.  As a linear 
natural gas pipeline project, the post-development runoff characteristics will not differ 
significantly from pre-development conditions, therefore retention of the water quality 
volume is not required.   

Improvements associated with the construction of Permanent Access Road 5 (PAR 5) 
include the installation of the gravel surface for the access road.   PAR 5 will experience 
extremely limited traffic for maintenance and operations of the pipeline and the runoff from 
the road is expected to be pollutant free due to the limited traffic volumes.  The alignment of 
PAR 5 follows an existing farm road which is surrounded by wetlands on both sides.  There 
will be no new point discharges resulting from the construction of PAR 5. The runoff from 
PAR 5 is directed via sheet flow to the surrounding vegetated areas and allowed to infiltrate 
prior to discharge from the site.  No structural BMPs are proposed adjacent to PAR 5 to 
minimize potential impacts to the adjacent wetland systems.   
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Prior to completing this form, you           read the instructions for
the subject general permit at                                      .
This form must be filled out electronically before being printed.
You must submit the registration fee along with this form. 

must

The 

Part I: Registration Type 
Select the appropriate boxes identifying the registration type and registration deadline. 

CPPU USE ONLY 

App #:

 Check #:

 Program:

Registration Type Registration Timeline 

Re-registration
Existing Permit No. GSN 

On or before February 1, 2014*

*Note: Failure to renew a permit by this date will require submission
of new registration.
Re-registrants must only complete Parts I, II, III, IV - Question 1, VII
and submit Attachment A.

New 
Registration

(Refer to
Section 2 of
the permit for
definitions of
Locally
Exempt and
Locally
Approvable
Projects) 

 Locally 
Approvable 

Size of soil
disturbance: 

New registration - Sixty (60) days prior to the initiation of the 
construction activity for:

For sites with a total soil disturbance area of 5 or more acres

   Locally 
Exempt

Size of soil
disturbance: 

New registration -  Sixty (60) days prior to the initiation of the
construction activity for:

Sites with a total disturbance area of one (1) to twenty (20) acres 
except those with discharges to impaired waters or tidal wetlands

New registration - Ninety (90) days prior to the initiation of 
the construction activity for:

(i) Sites with a total soil disturbance area greater than twenty 
(20) acres, or 

(ii) Sites discharging to a tidal wetland (that is not fresh-tidal and is 
located within 500 feet), or 

(iii) Sites discharging to the impaired water listed in the "Impaired
Waters Table for Construction Stormwater Discharges"

General Permit Registration Form for the Discharge of Stormwater and Dewatering 
Wastewaters from Construction Activities, effective 10/1/13 (electronic form)

 Doc #:

100.97

Stormwater

DEEP-WPED-INST-015

status of your registration

21

 can be checked on the DEEP's ezFile. 
Portal. Please note that DEEP will no longer mail certificates of 
registration. 
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Part II:  Fee Information 

1. New Registrations 

a. Locally approvable projects (registration only): 

 $625 

b. Locally exempt projects (registration and Plan): 

 $3,000 total soil disturbance area ≥ one (1) and < twenty (20) acres. 

 $4,000 total soil disturbance ≥ twenty (20) acres and < fifty (50) acres. 

 $5,000 total soil disturbance ≥ fifty (50) acres. 

 2. Re-Registrations 

 $625 (sites previously registered prior to September 1, 2012) 

 $0 (sites previously registered between to September 1, 2012 and effective date of this permit)

The fees for municipalities shall be half of those indicated in subsections (a), (b) and (c) above 
pursuant to Section 22a-6(b) of the Connecticut General Statutes. State and Federal agencies shall
pay the full fees specified in this subsection. The registration will not be processed without the fee. 
The fee shall be non-refundable and shall be paid by certified check or money order payable to the 
Department of Energy and Environmental Protection. 

Part III:  Registrant Information 
• If a registrant is a corporation, limited liability company, limited partnership, limited liability partnership, or a

statutory trust, it must be registered with the Secretary of the State. If applicable, the registrant’s name shall be
stated             as it is registered with the Secretary of the State. This information can be accessed at exactly

• If a registrant is an individual, provide the legal name (include suffix) in the following format: First Name; Middle
Initial; Last Name; Suffix (Jr, Sr., II, III, etc.).

1. Registrant /Client Name: 

Secretary of the State business ID #: 

Mailing Address: 

City/Town: State: Zip Code: 

Business Phone: ext.: 

 Example:(xxx) xxx-xxxx 
Contact Person: Title : 

E-Mail:

TENNESSEE GAS PIPELINE COMPANY, L.L.C.

Business Entity

1050955

8 ANNGINA DR

ENFIELD CT 06082

(860) 763-6015

Brian Benito

brian_benito@kindermorgan.com

2. List billing contact:

Mailing Address: 

City/Town: State: Zip Code: 

Business Phone: ext.: 

Contact Person: Title : 

8 ANNGINA DR

ENFIELD CT 06082

(860) 763-6015

Brian Benito

Name: TENNESSEE GAS PIPELINE COMPANY, L.L.C.

Registrant Type:

CONCORD

Total Fee: $5,000.00
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3. List primary contact for departmental correspondence and inquiries: 

Name: 

Mailing Address: 

City/Town: State: Zip Code:

Business Phone: ext. 

Contact Person: Title: 

4. List owner of the property on which the activity will take place:

Name: 

Mailing Address: 

City/Town: State: Zip Code:

Business Phone: ext. 

Contact Person: 

5. List preparer: 

Name: 

Mailing Address: 

City/Town: State: Zip Code:
Business Phone: ext. 

Contact Person: Title: 

6. List design professional:

Name: 

Mailing Address: 

City/Town: State: Zip Code:

Business Phone: ext. 

Contact Person: Title: 

7. List Reviewing Qualified Professional (for locally approvable projects only):

Name: 

Mailing Address: 

City/Town: State: Zip Code: 

Business Phone: ext. 

Contact Person: Title: 

TENNESSEE GAS PIPELINE COMPANY, L.L.C.

PO Box 4372

Houston

(713) 420-2600

unknown

TX 77210

TENNESSEE GAS PIPELINE COMPANY, L.L.C.

8 ANNGINA DR

ENFIELD

(860) 763-6015

CT 06082

AECOM ENVIRONMENT, INC.

10 Orms St

Providence

4015212730

Michael Evans

RI 02904

BL COMPANIES, INC.

150 Trumbull St

Hartford

(860) 249-2200

CT 06103

Brian Benito

Environmental Scientist, CPESC

DEREK A. KOHL

Part IV:  Site Information 

1. 

 Street Address or Description of Location: 

 City/Town:  State: Zip Code: 

 Brief Description of construction activity: 

 Project Start Date: Anticipated Completion Date: 

 Normal working hours: to

Suffield and East Granby CT multiple

7 5

3 Jun 2016 1 Nov 2016

Multiple

Site Name: Connecticut Expansion Project

Construction of 8.26 miles (8.15 miles in CT) of 24-inch natural gas pipeline loop co-located or adjacent to Tennessee's 
existing ROW.
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1. Name: 

Mailing Address: 
City/Town: State: Zip Code:

Business Phone: ext. 
Contact Person: Title: 

Association (e.g. developer, general or site contractor, etc.): 

2. Name: 
Mailing Address: 

City/Town: State: Zip Code:
Business Phone: ext. 

Contact Person: 

3. Name: 

Mailing Address: 
City/Town: State: Zip Code:
Business Phone: ext. 
Contact Person: Title: 

4. Name: 

Mailing Address: 
City/Town: State: Zip Code:

Business Phone: ext. 
Contact Person: Title: 

5. Name: 

Mailing Address: 
City/Town: State: Zip Code: 

Business Phone: ext. 
Contact Person: Title: 

AECOM ENVIRONMENT, INC.

10 Orms St

Providence

4015212730

Eric Olson

RI 02904

AECOM ENVIRONMENT, INC.

10 Orms St

Providence

4015212730

RI 02904

Mark Gardella Vice President

Environmental Consultant

Title: Senior Staff Specialist

Association (e.g. developer, general or site contractor, etc.): Consultant

Association (e.g. developer, general or site contractor, etc.): 

Association (e.g. developer, general or site contractor, etc.): 

Association (e.g. developer, general or site contractor, etc.): 

6. Name: 

Mailing Address: 
City/Town: State: Zip Code: 

Business Phone: ext. 
Contact Person: Title: 

Association (e.g. developer, general or site contractor, etc.): 

7. Name: 

Mailing Address: 
City/Town: State: Zip Code: 

Business Phone: ext. 
Contact Person: Title: 

Association (e.g. developer, general or site contractor, etc.): 

Additional Contacts
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2. MINING : Is the activity on the site in question part of mining operations (i.e. sand and gravel)? Yes  No 

If yes, mining is not authorized by this general permit.  You must submit the Registration Form
for the General Permit for the Discharge of Stormwater Associated with Industrial Activity. 

3. COMBINED  OR SANITARY SEWER:  Does all of the stormwater from the proposed 
activity discharge to a combined or sanitary sewer (i.e. a sewage treatment plant)?  Yes  No

 If yes, this activity is not regulated by this permit. Contact the
Water Permitting & Enforcement Division at 860-424-3018.

4. INDIAN LANDS:  Is or will the facility be located on federally recognized Indian lands?  Yes  No 

5.  COASTAL BOUNDARY: Is the activity which is the subject of this registration located 

within the coastal boundary as delineated on DEEP approved coastal boundary maps?  Yes  No 

The coastal boundaries fall within the following towns: Branford, Bridgeport, Chester, Clinton, Darien, Deep River,
East Haven, East Lyme, Essex, Fairfield, Greenwich, Groton (City and Town), Old Lyme, Guilford, Hamden,
Ledyard, Lyme, Madison, Milford, Montville, New London, New Haven, North Haven, Norwalk, Norwich,
Old Saybrook, Orange, Preston, Shelton, Stamford, Stonington (Borough and Town), Stratford, Waterford,
West Haven, Westbrook and Westport.

If “yes”, and this registration is for a new authorization or a modification of an existing authorization where the
physical footprint of the subject activity is modified, you must provide documentation to the DEEP Office of Long
Island Sound Programs or the local governing authority has issued a coastal site plan approval or determined the
project is exempt from coastal site plan review.  Provide this documentation with your registration as Attachment B.
See guidance in Appendix D of the general permit.  Information on the coastal boundary is available at the local 
town hall or  on the                                                              .  Additional DEEP Maps and Publications are 
available by contacting DEEP Staff at 860-424-3555.

6.  ENDANGERED OR THREATENED SPECIES: 

Each registration must perform a review of the Department's Natural Diversity Database maps to determine if the
site of the construction activity is located within or in proximity (within ¼ mile) to a shaded area.

Provide the date of the NDDB maps were reviewed:                     (Print a copy of the NDDB map you viewed
since it must be submitted with this registration as part of Attachment C.)

In order to be eligible to register for this General permit, each registrant must either perform a self-assessment,
obtain a limited one-year determination, or obtain a safe-harbor determination regarding threatened and
endangered species.  This may include the need to develop and implement a mitigation plan.  While each 
alternative has different limitations, the alternatives are not mutually exclusive; a registrant may register for this 
General Permit using more than one alternative,  See Appendix A of the general Permit.  Each registrant must
complete this AND Attachment C to this Registration form and a registrant who does not or cannot do so is not
eligible to register under this General Permit.

a.

Connecticut Coastal Resources Map

15 Mar 2016
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7.  WILD AND SCENIC RIVERS:  Is the proposed project within the watershed of a designated 

Wild and Scenic River? ( See Appendix H for guidance)  Yes  No 

8. AQUIFER PROTECTION AREAS:  Is the site located within a mapped 

, as defined in Section 22a-354h of the CT General Statutes?

(For additional guidance, please refer to Appendix C of the General Permit)  Yes  No 

 9.

 Yes  No 

10. HISTORIC AND/OR ARCHAEOLOGICAL RESOURCES: 

Has the site of the proposed activity been reviewed (using the process outlined in Appendix G of this permit) 

for historic and/or archaeological resources?  Yes  No 

a.  The  review indicates the proposed site does not have the potential for 

 historic/ archaeological resources, OR  Yes  No 

b.  The review indicated historic and/ or archaeological resource potential exists 

and the proposed activity is being or has been reviewed by the Offices of 

Culture and Tourism, OR  Yes  No 

c.  The proposed activity has been reviewed and authorized under an 

 Army Corps of Engineers Section 404 wetland permit.  Yes  No 

 11.  CONSERVATION OR PRESERVATION RESTRICTION: 

Is the property subject to a conservation or preservation restriction?  Yes  No 

If Yes, proof of written notice of this registration to the holder of such restriction or a letter from the holder of 
such restriction verifying this registration is in compliance with the terms of the restriction, must be submitted 
as Attachment D.

For a registrant using a limited one-year determination or safe harbor determination to register for this
General Permit, provide the Department's Wildlife Division NDDB identification number for any such 
determination:

b.

(The number is on the determination issued by the Department's Wildlife Division).2013304121

For more information on threatened and endangered species requirements, refer to Appendix A and 
section 3(b)(2) of this General Permit, Visit the DEEP website at                                               or call the 
NDDB at 860-424-3011.

I verify that I have completed Attachment C to this Registration Form.c.  Yes 

Natural Diversity Data Base

Aquifer Protection Area

 NA 

 NA 

  Connecticut Guidelines for Soil Erosion and Sediment Control Guidelines:  Is the activity in 

 accordance with Connecticut Guidelines for Soil Erosion and Sediment Control Guidelines and local erosion 

& sediment control ordinances, where applicable?
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Part V: Stormwater Discharge Information

Table 1 

Outfall 
# a)  Type b)  Pipe Material c)  Pipe Size 

d)  Note: To find lat/long, go to: 
.  A decimal format is required 

here. Directions on how to use CT ECO
to find lat. /long. and conversions can 
be found in in Part V, section d of the 

 . 

e) What method was
used to obtain your

latitude/longitude
information?

Longitude Latitude 

1

2

3

4

5

Other BMP/site runoff

Other BMP/site runoff

Other BMP/site runoff

Other BMP/site runoff

Other BMP/site runoff

-72.632963

-72.638842

-72.641658

-72.642876

-72.643091

42.029258

42.021894

42.018022

42.016920

42.016091

Other(Please fill in below)

Other(Please fill in below)

Other(Please fill in below)

Other(Please fill in below)

Other(Please fill in below)

(Format: -xx.xxxxx) ( Format: xx.xxxxx)

ezFile Portal Map

ezFile Portal Map

ezFile Portal Map

ezFile Portal Map

ezFile Portal Map

CT ECO

DEEP-WPED-INST-015
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Part V: Stormwater Discharge Information Continued

Provide the following information about the receiving water(s)/wetland(s) that receive stormwater runoff from your site, either 
directly or through the storm sewer system: 

Outfall 
# 

Dates when 
this outfall will

be active:

a) To what system or 
receiving water does

your stormwater 
runoff discharge? 

either “storm sewer 
or wetlands” or 

“waterbody”
(If you select storm
sewer or wetlands, 
columns c.1&2 of 
this table are not

required to be 
completed)

b) What is your 
watershed ID
(freshwater)
or 305b ID
(estuary)?

(Section 3.b, 
of the

explains how to
find this

information)

c.1) Is your 
receiving water
identified as an
impaired water

in the

If you answered
yes to question

c.1, then answer
the question

below 

For the drainage
area associated

with each outfall:

Effective 
Impervious Area

Before
Construction

(sq ft)

c.2) Has any 
Total Maximum

Daily Load
(TMDL) been 
approved for 

your receiving
waterbody?

 Y  N  Y  N

 Y  N  Y  N

 Y  N  Y  N

 Y  N  Y  N

 Y  N  Y  N

Provide the total effective impervious area for the entire site(sq ft): 

1

2

3

4

5

0 0

0 0

0 0

0 0

0 0

0 0

Storm Sewer or Wetlands

Storm Sewer or Wetlands

Storm Sewer or Wetlands

Storm Sewer or Wetlands

Storm Sewer or Wetlands

3 Jun 2016

3 Jun 2016

3 Jun 2016

3 Jun 2016

3 Jun 2016

1 Nov 2016

1 Nov 2016

1 Nov 2016

1 Nov 2016

1 Nov 2016

Start:

End:

Start:

End:

Start:

End:

Start:

End:

Start:

End:

For the drainage
area associated

with each outfall:

Effective 
Impervious Area

After
Construction

(sq ft)

2.

DEP-GP-INST-015

"Impaired
Waters Table

for
Construction
Stormwater
Discharges"?

Table 2 

 NA

 NA

 NA

 NA

 NA

 NA

 NA

 NA

 NA

 NA
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Part V: Stormwater Discharge Information

Table 1 

Outfall 
# a)  Type b)  Pipe Material c)  Pipe Size 

d)  Note: To find lat/long, go to: 
.  A decimal format is required 

here. Directions on how to use CT ECO
to find lat. /long. and conversions can 
be found in in Part V, section d of the 

 . 

e) What method was
used to obtain your

latitude/longitude
information?

Longitude Latitude 

6

7

8

9

10

Other BMP/site runoff

Other BMP/site runoff

Other BMP/site runoff

Other BMP/site runoff

Other BMP/site runoff

-72.643348

-72.645623

-72.652275

-72.653434

-72.653798

42.015613

42.011436

42.004389

42.002284

42.001152

Other(Please fill in below)

Other(Please fill in below)

Other(Please fill in below)

Other(Please fill in below)

Other(Please fill in below)

(Format: -xx.xxxxx) ( Format: xx.xxxxx)

ezFile Portal Map

ezFile Portal Map

ezFile Portal Map

ezFile Portal Map

ezFile Portal Map

CT ECO

DEEP-WPED-INST-015
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Part V: Stormwater Discharge Information Continued

Provide the following information about the receiving water(s)/wetland(s) that receive stormwater runoff from your site, either 
directly or through the storm sewer system: 

Outfall 
# 

Dates when 
this outfall will

be active:

a) To what system or 
receiving water does

your stormwater 
runoff discharge? 

either “storm sewer 
or wetlands” or 

“waterbody”
(If you select storm
sewer or wetlands, 
columns c.1&2 of 
this table are not

required to be 
completed)

b) What is your 
watershed ID
(freshwater)
or 305b ID
(estuary)?

(Section 3.b, 
of the

explains how to
find this

information)

c.1) Is your 
receiving water
identified as an
impaired water

in the

If you answered
yes to question

c.1, then answer
the question

below 

For the drainage
area associated

with each outfall:

Effective 
Impervious Area

Before
Construction

(sq ft)

c.2) Has any 
Total Maximum

Daily Load
(TMDL) been 
approved for 

your receiving
waterbody?

 Y  N  Y  N

 Y  N  Y  N

 Y  N  Y  N

 Y  N  Y  N

 Y  N  Y  N

Provide the total effective impervious area for the entire site(sq ft): 

6

7

8

9

10

0 0

0 0

0 0

0 0

0 0

0 0

Storm Sewer or Wetlands

Storm Sewer or Wetlands

Storm Sewer or Wetlands

Storm Sewer or Wetlands

Storm Sewer or Wetlands

3 Jun 2016

3 Jun 2016

3 Jun 2016

3 Jun 2016

3 Jun 2016

1 Nov 2016

1 Nov 2016

1 Nov 2016

1 Nov 2016

1 Nov 2016

Start:

End:

Start:

End:

Start:

End:

Start:

End:

Start:

End:

For the drainage
area associated

with each outfall:

Effective 
Impervious Area

After
Construction

(sq ft)

2.

DEP-GP-INST-015

"Impaired
Waters Table

for
Construction
Stormwater
Discharges"?

Table 2 

 NA

 NA

 NA

 NA

 NA

 NA

 NA

 NA

 NA

 NA
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Part V: Stormwater Discharge Information

Table 1 

Outfall 
# a)  Type b)  Pipe Material c)  Pipe Size 

d)  Note: To find lat/long, go to: 
.  A decimal format is required 

here. Directions on how to use CT ECO
to find lat. /long. and conversions can 
be found in in Part V, section d of the 

 . 

e) What method was
used to obtain your

latitude/longitude
information?

Longitude Latitude 

11

12

13

14

15

Other BMP/site runoff

Other BMP/site runoff

Other BMP/site runoff

Other BMP/site runoff

Other BMP/site runoff

-72.655086

-72.655772

-72.659013

-72.659442

-72.662703

41.999908

41.999350

41.996511

41.995363

41.990292

Other(Please fill in below)

Other(Please fill in below)

Other(Please fill in below)

Other(Please fill in below)

Other(Please fill in below)

(Format: -xx.xxxxx) ( Format: xx.xxxxx)

ezFile Portal Map

ezFile Portal Map

ezFile Portal Map

ezFile Portal Map

ezFile Portal Map

CT ECO

DEEP-WPED-INST-015
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Part V: Stormwater Discharge Information Continued

Provide the following information about the receiving water(s)/wetland(s) that receive stormwater runoff from your site, either 
directly or through the storm sewer system: 

Outfall 
# 

Dates when 
this outfall will

be active:

a) To what system or 
receiving water does

your stormwater 
runoff discharge? 

either “storm sewer 
or wetlands” or 

“waterbody”
(If you select storm
sewer or wetlands, 
columns c.1&2 of 
this table are not

required to be 
completed)

b) What is your 
watershed ID
(freshwater)
or 305b ID
(estuary)?

(Section 3.b, 
of the

explains how to
find this

information)

c.1) Is your 
receiving water
identified as an
impaired water

in the

If you answered
yes to question

c.1, then answer
the question

below 

For the drainage
area associated

with each outfall:

Effective 
Impervious Area

Before
Construction

(sq ft)

c.2) Has any 
Total Maximum

Daily Load
(TMDL) been 
approved for 

your receiving
waterbody?

 Y  N  Y  N

 Y  N  Y  N

 Y  N  Y  N

 Y  N  Y  N

 Y  N  Y  N

Provide the total effective impervious area for the entire site(sq ft): 

11

12

13

14

15

0 0

0 0

0 0

0 0

0 0

0 0

Storm Sewer or Wetlands

Storm Sewer or Wetlands

Storm Sewer or Wetlands

Storm Sewer or Wetlands

Storm Sewer or Wetlands

3 Jun 2016

3 Jun 2016

3 Jun 2016

3 Jun 2016

3 Jun 2016

1 Nov 2016

1 Nov 2016

1 Nov 2016

1 Nov 2016

1 Nov 2016

Start:

End:

Start:

End:

Start:

End:

Start:

End:

Start:

End:

For the drainage
area associated

with each outfall:

Effective 
Impervious Area

After
Construction

(sq ft)

2.

DEP-GP-INST-015

"Impaired
Waters Table

for
Construction
Stormwater
Discharges"?

Table 2 

 NA

 NA

 NA

 NA

 NA

 NA

 NA

 NA

 NA

 NA
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Part V: Stormwater Discharge Information

Table 1 

Outfall 
# a)  Type b)  Pipe Material c)  Pipe Size 

d)  Note: To find lat/long, go to: 
.  A decimal format is required 

here. Directions on how to use CT ECO
to find lat. /long. and conversions can 
be found in in Part V, section d of the 

 . 

e) What method was
used to obtain your

latitude/longitude
information?

Longitude Latitude 

16

17

18

19

20

Other BMP/site runoff

Other BMP/site runoff

Other BMP/site runoff

Other BMP/site runoff

Other BMP/site runoff

-72.663100

-72.663508

-72.664431

-72.669130

-72.676769

41.990483

41.989765

41.987907

41.984000

41.975561

Other(Please fill in below)

Other(Please fill in below)

Other(Please fill in below)

Other(Please fill in below)

Other(Please fill in below)

(Format: -xx.xxxxx) ( Format: xx.xxxxx)

ezFile Portal Map

ezFile Portal Map

ezFile Portal Map

ezFile Portal Map

ezFile Portal Map

CT ECO

DEEP-WPED-INST-015
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Part V: Stormwater Discharge Information Continued

Provide the following information about the receiving water(s)/wetland(s) that receive stormwater runoff from your site, either 
directly or through the storm sewer system: 

Outfall 
# 

Dates when 
this outfall will

be active:

a) To what system or 
receiving water does

your stormwater 
runoff discharge? 

either “storm sewer 
or wetlands” or 

“waterbody”
(If you select storm
sewer or wetlands, 
columns c.1&2 of 
this table are not

required to be 
completed)

b) What is your 
watershed ID
(freshwater)
or 305b ID
(estuary)?

(Section 3.b, 
of the

explains how to
find this

information)

c.1) Is your 
receiving water
identified as an
impaired water

in the

If you answered
yes to question

c.1, then answer
the question

below 

For the drainage
area associated

with each outfall:

Effective 
Impervious Area

Before
Construction

(sq ft)

c.2) Has any 
Total Maximum

Daily Load
(TMDL) been 
approved for 

your receiving
waterbody?

 Y  N  Y  N

 Y  N  Y  N

 Y  N  Y  N

 Y  N  Y  N

 Y  N  Y  N

Provide the total effective impervious area for the entire site(sq ft): 

16

17

18

19

20

0 0

0 0

0 0

0 0

0 0

0 0

Storm Sewer or Wetlands

Storm Sewer or Wetlands

Storm Sewer or Wetlands

Storm Sewer or Wetlands

Storm Sewer or Wetlands

3 Jun 2016

3 Jun 2016

3 Jun 2016

3 Jun 2016

3 Jun 2016

1 Nov 2016

1 Nov 2016

1 Nov 2016

1 Nov 2016

1 Nov 2016

Start:

End:

Start:

End:

Start:

End:

Start:

End:

Start:

End:

For the drainage
area associated

with each outfall:

Effective 
Impervious Area

After
Construction

(sq ft)

2.

DEP-GP-INST-015

"Impaired
Waters Table

for
Construction
Stormwater
Discharges"?

Table 2 

 NA

 NA

 NA

 NA

 NA

 NA

 NA

 NA

 NA

 NA
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Part V: Stormwater Discharge Information

Table 1 

Outfall 
# a)  Type b)  Pipe Material c)  Pipe Size 

d)  Note: To find lat/long, go to: 
.  A decimal format is required 

here. Directions on how to use CT ECO
to find lat. /long. and conversions can 
be found in in Part V, section d of the 

 . 

e) What method was
used to obtain your

latitude/longitude
information?

Longitude Latitude 

21

22

23

24

25

Other BMP/site runoff

Other BMP/site runoff

Other BMP/site runoff

Other BMP/site runoff

Other BMP/site runoff

-72.678872

-72.683893

-72.686983

-72.687669

-72.689000

41.973711

41.968957

41.965989

41.964777

41.962607

Other(Please fill in below)

Other(Please fill in below)

Other(Please fill in below)

Other(Please fill in below)

Other(Please fill in below)

(Format: -xx.xxxxx) ( Format: xx.xxxxx)

ezFile Portal Map

ezFile Portal Map

ezFile Portal Map

ezFile Portal Map

ezFile Portal Map

CT ECO

DEEP-WPED-INST-015
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Part V: Stormwater Discharge Information Continued

Provide the following information about the receiving water(s)/wetland(s) that receive stormwater runoff from your site, either 
directly or through the storm sewer system: 

Outfall 
# 

Dates when 
this outfall will

be active:

a) To what system or 
receiving water does

your stormwater 
runoff discharge? 

either “storm sewer 
or wetlands” or 

“waterbody”
(If you select storm
sewer or wetlands, 
columns c.1&2 of 
this table are not

required to be 
completed)

b) What is your 
watershed ID
(freshwater)
or 305b ID
(estuary)?

(Section 3.b, 
of the

explains how to
find this

information)

c.1) Is your 
receiving water
identified as an
impaired water

in the

If you answered
yes to question

c.1, then answer
the question

below 

For the drainage
area associated

with each outfall:

Effective 
Impervious Area

Before
Construction

(sq ft)

c.2) Has any 
Total Maximum

Daily Load
(TMDL) been 
approved for 

your receiving
waterbody?

 Y  N  Y  N

 Y  N  Y  N

 Y  N  Y  N

 Y  N  Y  N

 Y  N  Y  N

Provide the total effective impervious area for the entire site(sq ft): 

21

22

23

24

25

0 0

0 0

0 0

0 0

0 0

0 0

Storm Sewer or Wetlands

Storm Sewer or Wetlands

Storm Sewer or Wetlands

Storm Sewer or Wetlands

Storm Sewer or Wetlands

3 Jun 2016

3 Jun 2016

3 Jun 2016

3 Jun 2016

3 Jun 2016

1 Nov 2016

1 Nov 2016

1 Nov 2016

1 Nov 2016

1 Nov 2016

Start:

End:

Start:

End:

Start:

End:

Start:

End:

Start:

End:

For the drainage
area associated

with each outfall:

Effective 
Impervious Area

After
Construction

(sq ft)

2.

DEP-GP-INST-015

"Impaired
Waters Table

for
Construction
Stormwater
Discharges"?

Table 2 

 NA

 NA

 NA

 NA

 NA

 NA

 NA

 NA

 NA

 NA
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Part V: Stormwater Discharge Information (continued) 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

 Yes 

Part VI: Pollution Control Plan Availability (check one of the following four categories)

I am registering a Locally Exempt project and submitting the required electronic Plan (in Adobe  
PDF or similarly publically available format) pursuant to Section 3(c)(2)(E) of this permit.

TM

Plan is attached to this registration form

Plan is available at the following Internet Address (URL):

I am registering a Locally Approvable project and have chosen not to submit the Plan with this 
registration pursuant to Section 3(c)(1) of this permit.

I am registering a Locally Approvable project and have chosen to make my Plan electronically 
available pursuant to Section 4(c)(2)(N) of this permit.

Plan is attached to this registration form

Plan is available at the following Internet Address (URL):

I am registering a Locally exempt project and do not have the capability to submit the Plan
electronically.  Therefore, I am submitting a paper copy with this registration as Attachment E.

2.

a. The Plan documents there is sufficient remaining Waste Load Allocations (WLA) in the 

TMDL for the proposed discharge,

AND

b. Control measures shall be implemented to assure the WLA will not be exceeded,

AND

c. 1. Stormwater discharges will be monitored for the indicator pollutant identified in the TMDL,

OR

2. The Plan documents specific requirements for stormwater discharges specified in the TMDL.

If the impaired water has a TMDL,
2.c.1. or 2.c.2. below:

a. No more than 3 acres is disturbed at any time;

b. Stormwater runoff from a 2 yr, 24 rain event is

OR

retained.

1. If the impaired water does not have a TMDL, confirm compliance by selecting 1.a. or 2.b. below:

Impaired waters: If you answered "yes" to Table 2, question 2.c.1,            that the project’s Pollution Control Plan 
(Plan) addresses the control measures below in Question 1 or 2, as appropriate. 

verify

confirm compliance by selecting 2.a. and 2.b. below and either question
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Part VII:  Registrant Certification 

The registrant
registration will be considered incomplete unless all required signatures are provided. 

and  the individual(s) responsible for actually preparing the registration must sign this part.  A 

"I hereby certify that I am making this certification in connection with a registration under such general
permit, submitted to the commissioner by                                                                                for an activity 
located at                                                                  
and that all terms and conditions of the general permit are being met for all discharges which have been 
initiated and such activity is eligible for authorization under such permit. I further certify that a system is in 
place to ensure that all terms and conditions of this general permit will continue to be met for all discharges 
authorized by this general permit at the site.  I certify that the registration filed pursuant to this general permit 
is on complete and accurate forms as prescribed by the commissioner without alteration of their text.  I certify 
that I have personally examined and am familiar with the information that provides the basis for this 
certification, including but not limited to all information described in Section 3(b)(8)(A) of such general permit, 
and I certify, based on reasonable investigation, including my inquiry of those individuals responsible for 
obtaining such information, that the information upon which this certification is based is true, accurate and 
complete to the best of my knowledge and belief. I certify that I have made an affirmative determination in 
accordance with Section 3(b) (8) (B) of this general permit. I understand that the registration filed in connection 
with such general permit is submitted in accordance with and shall comply with the requirements of 
Section 22a-430b of Connecticut General Statutes, as amended by Public Act 12-172.  I also understand 
that knowingly making any false statement made in the submitted information and in this certification may be 
punishable as a criminal offense, including the possibility of fine and imprisonment, under Section 53a-157b 
of the Connecticut General Statutes and any other applicable law." 

Name of Registrant (print or type) Title (if applicable) 

Signature of Preparer and Date (if different than above)

Name of Preparer (print or type) Title (if applicable) 

TENNESSEE GAS PIPELINE COMPANY, L.L.C.

Brian Benito

Michael Evans Environmental Scientist, CPESC

"I hereby certify that I am making this certification in connection with a registration under the General Permit
for the Discharge of Stormwater and Dewatering Wastewaters from Construction Activities, submitted to the 
commissioner by                                                                                             for an activity located at 

and that all terms and conditions of the general permit are being met for all discharges which have been 
initiated and such activity is eligible for authorization under such permit.  I further certify that all designs 
and plans for such activity meet the current terms and conditions of the general permit in accordance 
with Section 5(b)(5)(C) of such general permit and that a system is in place to ensure that all terms and 
conditions of this general permit will continue to be met for all discharges authorized by this general permit
 at the site.  I verify that the registration filed pursuant to this general permit is on complete and accurate 
forms as prescribed by the commissioner without alteration of their text.  I certify that I have personally 
examined and am familiar with the information that provides the basis for this certification, including but not 
limited to all information described in Section 3(b)(8)(A) of such general permit, and I certify, based on 
reasonable investigation, including my inquiry of those individuals responsible for obtaining such information,
that the information upon which this verification is based is true, accurate and complete to the best of my
knowledge and belief.  I also understand that knowingly making any false statement made in the submitted 
information and in this certification may be punishable as a criminal offense, including the possibility of fine 
and imprisonment, under Section 53a-157b of the Connecticut General Statutes and an other applicable law."

For New Registrants:

For Re-registrants:

Multiple, Suffield and East Granby, CT multiple

Signature of Registrant
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Part VIII:  Professional Engineer (or Landscape Architect, where appropriate) Design Certification (for
publically approvable and exempt projects) 

The following certification must be signed by a Professional Engineer, or Landscape Architect where appropriate.

Signature of Design Professional and Date

Name of Professional (print or type) 

 Affix P.E/L.A Stamp Here 

License Number 

DEREK A. KOHL

TENNESSEE GAS PIPELINE COMPANY, L.L.C.

Multiple, Suffield and East Granby, CT multiple

I am making this certification in connection with a registration under such general permit, submitted to the
commissioner by                                                                                             for an activity located at 
                                                                                                                                                       .
I certify that I have thoroughly and completely reviewed the Stormwater Pollution Control Plan for the 
project or activity covered by this certification. I further certify, based on such review and on the standard 
of care for such projects, that the Stormwater Pollution Control Plan has been prepared in accordance with 
the Connecticut Guidelines for Soil Erosion and Sediment Control, as amended, the Stormwater Quality 
Manual, as amended, and the conditions of the general permit, and that the controls required for such 
Plan are appropriate for the site.  I further certify, based on reasonable investigation, including my inquiry 
of those individuals responsible for obtaining such information, that the information upon which this 
certification is based is true, accurate and complete to the best of my knowledge and belief. I also 
understand that knowingly making any false statement in this certification may subject me to sanction by the
Department and/or be punishable as a criminal offense, including the possibility of fine and imprisonment, 
under Section 53a-157b of the Connecticut General Statutes and any other applicable law." 

"I hereby certify that I am a licensed in the State of Connecticut.
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Part IX: Reviewing Qualified Professional Certification 
The following certification must be signed by a) a Conservation District reviewer OR, b) a qualified soil erosion and
sediment control and/ or professional engineer 

Review Certification by Conservation District:
1.)  District:

 Date of Affirmative Determination: 
“ I am making this certification in connection with a registration under General Permit for the Discharge
of Stormwater and Dewatering Wastewaters from Construction Activities, submitted to the commissioner
by                                                                                              for an activity 
located at                                                                                                                                       .
I have personally examined and am familiar with the information that provides the 
basis for this certification, and I affirm, based on the review described in Section 3(b)(11)(C) of this
general permit and on the standard of care for such projects, that the Stormwater Pollution Control Plan is
adequate to assure that the activity authorized under this general permit will comply with the terms and 
conditions of such general permit and that all stormwater management systems: (i) have been designed to
control pollution to the maximum extent achievable using measures that are technologically available and 
economically practicable and that conform to those in the Guidelines and the Stormwater Quality Manual;
(ii) will function properly as designed; (iii) are adequate to ensure compliance with the terms and
conditions of this general permit; and (iv) will protect the waters of the state from pollution.”

Signature of District Professional and Date

Name of District Professional 

 Or 

Review Certification by Qualified Professional:

Level of independency of professional: 

 Yes 

 Yes 

 Yes 

 Yes 

License Number (if applicable) 

Company Name:

Name:

License #:

Required for all projects disturbing over 1 acre: 

1. I verify I am not an employee of the registrant.

2. I verify I have no ownership interest of any kind in the project for which the 
registration is being submitted. 

Required for projects with 15 or more acres of site disturbance (in addition to questions 1&2): 

3. I verify I did not engage in any activities associated with the preparation, planning, designing or 
engineering of the soil erosion and sediment control plan or stormwater management systems plan
for this registrant.

I verify I am not under the same employ as any person associated with the preparation, planning,
designing or engineering of the soil erosion and sediment control plan or stormwater management
systems plan for this registrant.

4.
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 "I hereby certify that I am a qualified professional engineer or qualified soil erosion and sediment control 
professional, or both, as defined in the General Permit for Discharge of Stormwater and Dewatering 
Wastewaters from Construction Activities and as further specified in Sections 3(b)(11)(A) and (B) of such 
general permit.  I am making this certification in connection with a registration under such general permit, 
submitted to the commissioner by                                                                                    for an activity 
located at                                                                                                                                        .  
I have personally examined and am familiar with the information that provides the basis for this 
certification, including but not limited to all information described in Section 3(b)(11)(C) of such general
 permit, and I certify, based on reasonable investigation, including my inquiry of those individuals 
responsible for obtaining such information, that the information upon which this certification is based is 
true, accurate and complete to the best of my knowledge and belief. I certify, based on my review of all 
information described in Section 3(b)(11)(C) of such general permit and on the standard  of care for such 
projects, that I have made an affirmative determination in accordance with Sections 3(b)(11)(D)(i) and (ii) 
of this general permit. I understand that this certification is part of a registration submitted in accordance 
with Section 22a-430b of Connecticut General Statutes, as amended by Public Act 12-172, and is subject 
to the requirements and responsibilities for a qualified professional in such statute.  I also understand that 
knowingly making any false statement in this certification may be punishable as a criminal offense, 
including the possibility of fine and imprisonment, under Section 53a-157b of the Connecticut General 
Statutes and any other applicable law." 

Signature of Reviewing Qualified Professional

Name of Reviewing Qualified Professional  License No. 

Part IX: Reviewing Qualified Professional Certification (continued)

Note: Please submit the fee along with a completed, printed and signed Registration Form and all additional supporting
           documents to:  

CENTRAL PERMIT PROCESSING UNIT 
DEPARTMENT OF ENERGY AND ENVIRONMENTAL PROTECTION 

79 ELM STREET 
HARTFORD, CT 06106-5127

Affix P.E./ L.A. Stamp Here 









CONTRACTOR CERTIFICATION STATEMENT 

I certify under penalty of the law that I have read and understand the terms and conditions of the 
General Permit for the Discharge of Stormwater and Dewatering Wastewaters from Construction 
Activities. I understand that as a contractor or subcontractor at the site, I am authorized by this 
general permit, and must comply with the terms and conditions of this general permit, including, but 
not limited to, the requirements of the Stormwater Pollution Control Plan prepared for the 
Connecticut Expansion Project located in Suffield and East Granby, Connecticut. 

Signature Company Information Responsible For 

__________________________ __________________________ __________________________ 
(Name) (Company) 

__________________________ __________________________ __________________________ 
(Position) (Street/P.O. Box) 

__________________________ __________________________ __________________________ 
(Signature) (City, State, Zip) 

__________________________ __________________________ __________________________ 
(Date) (Phone) (Activity) 

__________________________ __________________________ __________________________ 
(Name) (Company) 

__________________________ __________________________ __________________________ 
(Position) (Street/P.O. Box) 

__________________________ __________________________ __________________________ 
(Signature) (City, State, Zip) 

__________________________ __________________________ __________________________ 
(Date) (Phone) (Activity) 

__________________________ __________________________ __________________________ 
(Name) (Company) 

__________________________ __________________________ __________________________ 
(Position) (Street/P.O. Box) 

__________________________ __________________________ __________________________ 
(Signature) (City, State, Zip) 

__________________________ __________________________ __________________________ 
(Date) (Phone) (Activity) 
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CONSTRUCTION MUST BE IN ACCORDANCE WITH THE FOLLOWING SCHEDULE.  THIS SCHEDULE IS DESIGNED TO MINIMIZE SOIL EROSION AND
SEDIMENTATION.  THE CONTRACTOR MAY DEVIATE SLIGHTLY FROM THE STAGING OF PERMANENT SITE IMPROVEMENTS, BUT NO DEVIATION FROM THE
RELATIVE ORDER OF EROSION AND SEDIMENTATION CONTROL MEASURES WILL BE ALLOWED WITHOUT WRITTEN APPROVAL FROM THE CONNECTICUT
CONSERVATION DISTRICT OR THE .

FACILITIES TO CONTROL THE TRANSPORT OF SOIL MATERIAL FROM THE CONSTRUCTION AREA SHALL BE INSTALLED PRIOR TO ANY EARTH DISTURBANCE.

NOTE: THE STAGING OF EARTHMOVING ACTIVITIES FOR THIS PROJECT IS A GENERAL DESCRIPTION OF THE WORK REQUIRED. ALL WORK SHALL BE
COMPLETED IN ACCORDANCE WITH PROJECT OWNER STANDARDS, THE NYSDEC REGULATIONS, AND ALL OTHER APPLICABLE FEDERAL, STATE OR LOCAL
REQUIREMENTS.

ALL EARTH DISTURBANCE ACTIVITIES SHALL PROCEED IN ACCORDANCE WITH THE FOLLOWING SEQUENCE. EACH STAGE SHALL BE COMPLETED BEFORE
ANY FOLLOWING STAGE IS INITIATED (EXCEPT AS INDICATED BELOW). DEVIATION FROM THAT SEQUENCE MUST BE APPROVED IN WRITING FROM THE
COUNTY CONSERVATION DISTRICT (CCD)/CONNECTICUT DEPARTMENT OF ENERGY AND ENVIRONMENTAL PROTECTION (CTDEEP). CLEARING & GRUBBING
SHALL BE LIMITED TO THOSE AREAS DESCRIBED IN EACH STAGE.

1. SCHEDULE WORK TO MINIMIZE THE LENGTH OF TIME THAT BARE SOIL WILL BE EXPOSED TO THE ELEMENTS.
2. FOLLOW THE CONSTRUCTION/EROSION CONTROL IMPLEMENTATION PLAN AS OUTLINED ON THE DRAWINGS.
3. IMPLEMENT CONTROL MEASURES AS SPECIFIED; HOWEVER, THE CONTRACTOR MAY INSERT ADDITIONAL CONSTRUCTION PHASES IN ORDER TO

EXPEDITE HIS WORK.
4. IMMEDIATELY UPON DISCOVERING UNFORESEEN CIRCUMSTANCES POSING THE POTENTIAL FOR ACCELERATED EROSION AND/OR SEDIMENT

POLLUTION, THE OPERATOR SHALL IMPLEMENT APPROPRIATE BMPS TO MINIMIZE THE POTENTIAL FOR EROSION AND SEDIMENT POLLUTION AND
NOTIFY THE CCD/NYSDEC.

5. ALL OFF-SITE WASTE AND BORROW AREAS MUST HAVE AN E&S PLAN APPROVED BY THE LOCAL CONSERVATION DISTRICT OR CTDEEP FULLY
IMPLEMENTED PRIOR TO BEING ACTIVATED. THE CONTRACTOR WILL BE RESPONSIBLE FOR THE REMOVAL OF ANY EXCESS MATERIAL AND TO
DEVELOP A PLAN THAT MEETS THE CONDITIONS OF GENERAL PERMIT FOR THE DISCHARGE OF STORM WATER AND DEWATERING WASTE WATERS
FROM CONSTRUCTION ACTIVITIES.

6. ALL DISTURBED AREAS WITHIN 50' OF A STREAM CROSSING (WHERE THE STREAM WIDTH IS LESS THAN OR EQUAL 10') SHALL BE STABILIZED WITHIN 24
HOURS OF COMPLETING CONSTRUCTION AT THE CROSSING.

7. ALL DISTURBED AREAS WITHIN 50' OF A STREAM CROSSING (WHERE THE STREAM WIDTH > 10') SHALL BE STABILIZED WITHIN 48 HOURS OF
COMPLETING CONSTRUCTION AT THE CROSSING.

8. CONSTRUCTION SEQUENCE IS AS FOLLOWS:
9. PRE-CONSTRUCTION MEETING TO BE HELD BY PROJECT MANAGER, A REPRESENTATIVE FROM CONSERVATION DISTRICT, CTDEEP, ALL

CONTRACTORS INVOLVED IN EARTH DISTURBANCE ACTIVITIES, AND THE OPERATOR'S ENGINEER PRIOR TO LAND DISTURBING ACTIVITIES. PROVIDE
THE REQUIRED 7 DAY NOTICE FOR SCHEDULING OF THE PRE-CONSTRUCTION MEETING.  ALL PARTIES LISTED ARE REQUIRED TO ATTEND.

10. INSTALL TEMPORARY CONSTRUCTION FENCE, CONSTRUCTION ENTRANCE, PERIMETER COMPOST FILTER SOCKS, SILT FENCE, WATER BARS*, TRENCH
PLUGS, TEMPORARY DIVERSION SWALES, BROAD BASED DIPS, AND CROSS TRENCHES.

11. WHERE CONSTRUCTION MATTING IS CALLED FOR IN THE PLANS IT SHALL BE INSTALLED SIMULTANEOUSLY WITH OTHER REQUIRED SEDIMENTATION
CONTROL SUCH THAT CREATION OF ERODIBLE SURFACES ARE MINIMIZED.

12. INSTALL ROADSIDE SWALE AND CHECK DAMS PER PLAN.
13. SCHEDULE AN INSPECTION WITH CTDEEP OR CD AT LEAST 3 DAYS PRIOR TO START OF OTHER CONSTRUCTION ACTIVITIES. CTDEEP SHALL CONDUCT

AN ASSESSMENT OF THE SITE PRIOR TO THE COMMENCEMENT OF CONSTRUCTION AND CERTIFY IN AN INSPECTION REPORT THAT THE APPROPRIATE
EROSION AND SEDIMENT CONTROLS SHOWN ON THE EROSION AND SEDIMENT CONTROL PLAN SHEETS HAVE BEEN ADEQUATELY INSTALLED OR
IMPLEMENTED TO ENSURE OVERALL PREPAREDNESS OF THE SITE FOR THE COMMENCEMENT OF CONSTRUCTION.

14. TRENCH ONLY AREAS THAT CAN BE INSTALLED IN THE SAME WORKDAY. AT END OF WORKDAY, CONTRACTOR SHALL ENSURE ALL TEMPORARY
STABILIZATION BMPS AND MEASURES ARE INSTALLED PROPERLY.

15. INSTALL BEDDING MATERIAL AND PIPELINES.
16. INSTALL STREAM AND WETLAND CROSSINGS AS NEEDED.
17. INSTALL EROSION CONTROL BLANKETS IN CONJUNCTION WITH INSTALLATION OF PIPE ON STEEP SLOPES.
18. IMMEDIATELY AFTER EARTH DISTURBANCE ACTIVITIES CEASE LONGER THAN 4 DAYS IN ANY AREA OR SUBAREA OF THE PROJECT, THE OPERATOR

SHALL STABILIZE ALL DISTURBED AREAS.
19. DURING NON-GERMINATING MONTHS, MULCH OR PROTECTIVE BLANKETING SHALL BE APPLIED AS DESCRIBED IN THE PLAN. AREAS NOT AT FINISHED

GRADE, WHICH WILL BE REACTIVATED WITHIN 1 YEAR, MAY BE STABILIZED IN ACCORDANCE WITH THE TEMPORARY STABILIZATION SPECIFICATIONS.
THOSE AREAS WHICH WILL NOT BE REACTIVATED WITHIN 1 YEAR SHALL BE STABILIZED IN ACCORDANCE WITH THE PERMANENT STABILIZATION
SPECIFICATIONS.

20. FINISH GRADING; PLACE 4” MINIMUM TOPSOIL ON SLOPES AFTER FINAL GRADING IS COMPLETED. FERTILIZE SEED AND MULCH. SEED MIXTURE TO BE
INSTALLED APRIL 1- JUNE 1 OR SEPTEMBER 1 - NOVEMBER 30. FOR TEMPORARY STABILIZATION BEYOND SEEDING DATES USE ANNUAL RYE AT 10.0
LBS./1,000 S.Y. FERTILIZE WITH 5-5-5 AT 1000 LBS. OF NITROGEN PER ACRE AND LIME AT ONE TON PER ACRE (MAX.).

21. ALL AREAS THAT HAVE BEEN DISTURBED WHICH HAVE REACHED FINAL GRADE SHALL BE PERMANENTLY STABILIZED.
22. REMOVE SILT SACKS AND/OR FENCE ONLY AFTER ALL PIPELINE HAS BEEN INSTALLED AND EXPOSED SURFACES ARE STABILIZED. REMOVE

TEMPORARY CONSTRUCTION FENCING, WATER BARS, TEMPORARY DIVERSION SWALES, CROSS TRENCHES, TIMBER MATS AND ANY PIPES AND
STONE ASSOCIATED WITH STREAM CROSSINGS.

23. AN AREA SHALL BE CONSIDERED TO HAVE ACHIEVED FINAL STABILIZATION WHEN IT HAS A MINIMUM UNIFORM 80% PERENNIAL VEGETATIVE COVER
OR OTHER PERMANENT NON-VEGETATIVE COVER WITH A DENSITY SUFFICIENT TO RESIST ACCELERATED SURFACE EROSION AND SUBSURFACE
CHARACTERISTICS SUFFICIENT TO RESIST SLIDING AND OTHER MOVEMENTS.
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Vicinity Map
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Tree and Shrub Planting Notes

The Planting hole must be dug no deeper than the rootball as measured from the
trunk flare to the bottom of the ball. Planting holes dug deeper than the rootball
often result in the settling of the plant above the trunk flare and structural roots
which can result in the rootball being planted too deep. Research shows that the
fibrous or absorbing roots of most woody plants are usually found within the top
6 to 12 inches of soil, and since root development often extends beyond the
canopy or dripline, it is now recommended that the planting area be loosened
and aerated at least 3 to 5 times the diameter of the rootball.

One of the most common errors in tree planting is that the rootball is either 
planted too deep or too high, both of which can cause serious problems.

To properly plant balled and burlapped (B&B) plant material, start by locating the 
point at which the trunk flare begins. In some cases, the trunk flare junction may
 be buried in the top of the rootball and it may be necessary to loosen the burlap
at the top of the ball to properly locate the junction. Measuring from the trunk
flare to the bottom of the ball will give the correct planting hole depth.
{Alternatively, if the trunk flare is not well developed, the root ball can be probed 
for structural roots using a surveyor's chaining pin or similar tool. Generally the 
uppermost structural roots in the rootball should be planted within 1 - 3 inches of 
the soil surface, measured 2 - 5 inches from the trunk.

The integrity of the rootball should be maintained until it is secure in the hole. In 
the event that some of the soil falls away from the roots, proceed with the 
planting, taking care to ensure that the roots do not dry out from sun or wind. The 
planting hole size should be approximately 3 to 5 times the width of the ball and 
have sloping sides.

Carefully set the plant in the hole so that the trunk flare is at, or 1 to 2 inches 
above, the existing grade. Once the plant is properly placed, cut away and 
remove all visible rope and burlap. If the rootball appears in danger of completely 
collapsing, remove the rope and burlap from only the top one-third of the ball.
Although still subject to debate, it is recommended that as much of the wire 
basket as possible, or at least the top 8 to 16 inches of the wire basket, be 
removed once the root ball is stable in the planting hole. Do not leave any 
protruding points of wire, which could cause injury.

According to research, backfilling with soil dug from the planting hole is 
preferable to mixing the soil with large amounts of organic soil amendments such 
as peat moss, compost, etc. The addition of an organic soil amendment may be 
called for if the existing soil is of poor quality, such as excessively sandy or
heavy clay soils or those consisting of undesirable fill material. Alternatively, 
quality topsoil, similar in texture to the existing soil, may be brought in and used 
for backfill.

While backfilling the hole, it has been customary to tamp the soil to avoid leaving 
large air pockets. However, this practice often results in the soil being packed so 
firmly as to drive out all the fine air spaces needed for a well-aerated soil. An
alternative to tamping the soil would be to water the soil halfway through the 
backfill process and allow it to drain. When the water has drained away, resume 
backfilling and water again thoroughly. If the practice of tamping the soil is 
chosen, it should be done lightly so as to not compact the soil in the planting 
hole.

To complete the backfilling, smooth the surface soil and check to ensure that the 
trunk flare is completely exposed. (The structural roots should be within the top 3 
inches of soil as measured 4 inches from the trunk.) Water the rootball and 
planting area immediately after backfilling.

Water is a critical factor to the successful establishment of landscape plants.
Excessive or insufficient water will impede the formation and/or elongation of
new roots. Immediately after planting, water the root ball and the planting area 
deeply. The root ball of newly planted trees must receive adequate water weekly 
during the entire first growing season, right up until dormancy in the fall, to 
become established. More frequent irrigation may be needed during the summer 
season or in times of extended drought. Rainfall alone may not provide the
adequate, consistent moisture necessary for establishment. On larger caliper 
trees, weekly watering is necessary through the next several growing seasons. 
According to research, in the Northern part of the US, the establishment period, 
for recently transplanted trees, is approximately one year for each one inch of
trunk caliper.

Site Preparation

Planting Hole Preparation

Setting the Plant

Backfilling the Planting Hole

Fertilization is not likely to be effective during the first growing season, as long as
there is no nutrient deficiency. The addition of fertilizer and limestone should be
made according to recommendations based on a soil test. Avoid placing
water-soluble (quick-release) nitrogen fertilizer directly in the planting hole as this
may cause injury to roots. If needed, a slow release or organic form of nitrogen 
could be mixed into the planting area or be applied on the soil surface around 
the tree basin.

While there are many opinions on the method and value of staking trees at 
planting time, most experts agree that staking is not necessary for all trees.
Trunk strength, size of the canopy, wind direction and site traffic problems should 
all be considered before staking a tree. Research has shown that staked trees 
may develop a smaller root system and decreased trunk taper. If the rootball is 
stable in the soil, then it may not need to be staked. However, if the root ball is 
unstable and staking is required, try to attach stakes low on the trunk and allow 
some sway. In most instances, stakes should be removed after one growing 
season.

Mulching is a cultural practice that can be of benefit in the landscape when done 
correctly. Mulching will reduce weeds, moderate soil temperatures, conserve soil 
moisture in the root zone, and add an aesthetic quality to the landscape.
However, improper mulching can impair plant health and may lead to the decline 
of the plant material.

Organic mulch should be placed in a wide band around the plant, approximately 
3 times the diameter of the rootball, over the root zone and no more than 2 to 4 
inches deep, tapering to, but not touching, the trunk. Mulch piled up against 
the trunk may cause rotting of the bark and can create entry points for insects or 
disease organisms. Field mice may also inhabit deep mulch and feed on the 
bark. AVOID "VOLCANO MULCHING".

After transplanting, prune only broken or damaged branches. Top pruning to 
compensate for root loss is no longer recommended.  It is important to leave as 
much foliage on the tree as possible because carbohydrates and other products 
produced by photosynthesis in the leaves are necessary for root system 
regeneration and development.

The bark on a tree or shrub is as important as skin to an animal. It acts as a 
barrier to exclude insects and disease organisms from the vascular system, 
which lies directly under the bark. Some bark injuries may occur because of 
damage from the sun (sunscald) or temperature extremes (frost cracks). For 
many years, it has been a common practice to use tree wrap on newly planted or 
thin-barked trees in an effort to reduce sun or temperature damage to the bark.

Research has found that some tree wraps may not provide the protection that 
was originally intended. In experiments using plastic tree guards on dogwoods, 
large numbers of dogwood borers were found under the guards while few were
found in trees without guards. In addition, some tree wraps were found to retain
excess moisture beneath the wrap. This may encourage fungal or bacterial 
growth, especially if there were pre-existing wounds in the trunk.

If tree wrap is to be used, it is recommended that appropriate material be 
selected, checked frequently, and the wrap be removed during periods of active 
growth.

It is hoped that these guidelines, together with the selection of appropriate and 
healthy plant material, will be of help in promoting improved plant health in the 
landscape.

Fertilizing

Staking

Mulching

Pruning

Tree Wrapping

New England Erosion Control/Restoration Mix For Detention Basins 
and Moist Sites*

New England Erosion Control/Restoration Mix For Detention Basins and Moist 
Sites contains a selection of native grasses and wildflowers designed to colonize 
recently disturbed sites where quick growth of vegetation is desired to stabilize 
the soil surface. It is an excellent seed mix for ecologically appropriate 
restorations on moist sites that require quick stabilization as well as long-term
establishment of native vegetation. This mix is particularly appropriate for 
detention basins that do not normally hold standing water. Some plants in this
mix can tolerate infrequent inundation, but not constant flooding. Always apply
on clean bare soil. The mix may be applied by hydro-seeding, by mechanical 
spreader, or on small sites it can be spread by hand. Lightly rake, or roll to 
ensure proper soil-seed contact. Best results are obtained with a Spring or early 
Fall seeding. Late Spring and Summer seeding will benefit with a light mulching 
of clean weed-free straw to conserve moisture. If conditions are drier than usual, 
watering may be required. Late Fall and Winter dormant seeding require an 
increase in the seeding rate. Fertilization is not recommended. Preparation of a
clean weed free soil surface is necessary for optimal results.

*From New England Wetland Plants, Amherst,  MA Catalog. Exact seed mix
makeup may vary.

Watering

Planting Schedule

Trees planted at 240 per acre density
Shrubs planted at 200 per acre density

Plant locations in the field will be determined by the supervising wetland scientist.

Botanical Name Common Name Ind.
Agrostis perennans Upland Bentgrass FACU
Agrostis stolonifera Creeping Bentgrass FACW
Andropogon gerardii Big Bluestem, Niagra FAC
Aster novae-angliae New England Aster FACW-
Carex vulpinoidea Fox Sedge OBL
Elymus verginicus Virginia Wild Rye FACW-
Eupatorium perfoliatum Boneset FACW
Euthamia graminifolia (Solidago g.) Grass Leaved Goldenrod FAC
Festuca rubra Creeping Red Fescue FACU
Jurcus effusus Soft Rush FACW+
Onoclea sensibilis Sensitive Fern FACW
Panicum virgatum Switch Grass FAC
Schizachyrium scoparium Little Bluestem FACU
Scirpus atrovirens Green Bulrush OBL
Scirpus cyperinus Wool Grass FACW
Verbena hatata Blue Vervain FACW
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Sources: Esri, HERE,
DeLorme, TomTom, Intermap,

Habitat Cover type Quantity Abbrev. Scientific Name Common Name Size
Wetland Trees 880 Qb Quercus bicolor Swamp white oak 6’

880 Ba Betula alleghaniensis Yellow Birch 6’
880 An Alnus incana Speckled alder 6’

Shrubs 733 Sa Spiraea alba Meadowsweet 2-3’
733 Iv Ilex verticillata Winterberry holly 2-3’
733 Ca Cornus amomum Silky dogwood 2-3’

Seed Mixes* 1,586 NEM New England Erosion 
Control/Restoration Mix for 
Detention Basins and Moist Sites*

*Available through New England Wetland Plants, Amherst, MA.  New England Erosion Control/Restoration Mix for moist sites to be 
broadcast throughout suitable portions of the wetland mitigation area at a rate of 35 pounds per acre.





From: OSullivan, Tim
To: laura.saucier@ct.gov
Cc: Banach, Eileen
Subject: FW: TGP, CT Expansion Project, ESA Section 7 Freshwater Mussel Consultation Submittal
Date: Thursday, December 04, 2014 12:18:00 PM
Attachments: CT_Exp_Sec_7_Consultations_8_26_14.pdf

NE_USFWS_RESPONSE.PDF
201304121 Tennessee Gas Pipeline Expansion Suffield East Granby Final.pdf

Laura,
 
This was sent to CT DEEP and N.E. USFWS.
 
We have not received a response from either agency.
 
Let me know what additional information you may need and I will get it for you.
 
Thank you.
 
Tim
 
From: OSullivan, Tim 
Sent: Wednesday, August 27, 2014 12:29 PM
To: maria_tur@fws.gov; dawn.mckay@ct.gov
Cc: Gardella, Mark
Subject: TGP, CT Expansion Project, ESA Section 7 Freshwater Mussel Consultation Submittal
 
Maria and Dawn,
 
Attached, please find the freshwater mussel Section 7 consultation submittal for the Tennessee Gas
Pipeline Company’s Connecticut Expansion Project (CT NDDB Determination Number: 201304121).
 
Each of your offices response letters to our initial rare species inquiries are attached here for your
reference.
 
Please let us know if you have any questions regarding any of the information included in the
submittal.
 
We look forward to hearing back from you and thank you for your continued attention to this
project.
 
Tim
 
Timothy P. O'Sullivan MS, PWS
Project Manager
Wetland and Wildlife Biologist
tim.osullivan@aecom.com
 



Cell Phone 978-621-6756
 
AECOM
500 Enterprise Drive
Suite 1A
Rocky Hill, CT 06067
www.aecom.com
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Miller, Shannon

From: DEEP Nddbrequest <DEEP.Nddbrequest@ct.gov>
Sent: Friday, February 19, 2016 2:42 PM
To: Benito, Brian
Subject: Re: CT Expansion Project  , Complete CT NDDB Submittal for final determination
Attachments: image001.gif

Brian,

Thank you for sending us an updated NDDB review application for the CT Expansion Project. We will start our review
process.

Take care,

Dawn
Dawn M. McKay
Wildlife Division
Bureau of Natural Resources
Connecticut Department of Energy and Environmental Protection
79 Elm Street, Hartford, CT 06106 5127
P: 860.424.3592 | E: dawn.mckay@ct.gov<mailto:dawn.mckay@ct.gov>
________________________________
From: Benito, Brian <Brian_Benito@kindermorgan.com>
Sent: Friday, February 19, 2016 3:22 PM
To: DEEP Nddbrequest
Subject: FW: NOTIFICATION: Brian Benito has sent you files, CT EXP, Complete CT NDDB Submittal

Hello,
I'm forwarding the email below to the correct address.

Please let me know if you have any questions!

Warm Regards,
Brian M. Benito Jr.
EHS Project Permitting
KINDER~MORGAN
8 Anngina Drive
Enfield, CT 06082
(cell) 860 335 9852, (office) 860 763 6052
Brian_Benito@KinderMorgan.com<mailto:Brian_Benito@KinderMorgan.com>
[Please consider the environment before printing]

From: Benito, Brian
Sent: Thursday, February 18, 2016 10:07 AM
To: 'dawn.mckay@ct.gov'
Subject: NOTIFICATION: Brian Benito has sent you files, CT EXP, Complete CT NDDB Submittal

Dawn,



2

It has taken us a bit longer than I would have liked but please see the CT Expansion Project CT NDDB re submittal links
below. The main document is the cover letter (after the sendfile program downloaded all of the links it was put last)
however; all of the attachments (as listed at the end of the cover letter) are in the correct order.

You can download all of the files at once as a Zip file or each individually. Additionally, AECOM will also be sending a
hard copy tomorrow and will include a flash drive or disc with the shapefiles and alignment sheets on it.

Please let me know how (if) I can assist you, Nelson, and/or Laura in your reviews. If you have any questions, please do
not hesitate to call!

These files will be available for download until 2/24/2016 File

Description

Size

Att_A_USGS Topographic Overview Mapping.pdf<https://sendfiles.aecom.com/download.aspx?ID=b25ec54f ba44
4710 94a5 879d4781dad8>

1,384KB

Att_A1_Request for State Listed Species Review NDDB
Form.pdf<https://sendfiles.aecom.com/download.aspx?ID=a1dd7c27 60fd 4804 b1a0 a98316ead35e>

150KB

Att_B_CT_NDDB_footprint_20160209.zip<https://sendfiles.aecom.com/download.aspx?ID=aeec5117 d315 43f3 a63a
688578382d0b>

82KB

Att_C_Stamped_CT_ProjectAlignments.pdf<https://sendfiles.aecom.com/download.aspx?ID=69578eaa 001c 4c24
ad5e 12f6abc2ccdc>

85,787KB

Att_D_State Listed Species Report.pdf<https://sendfiles.aecom.com/download.aspx?ID=d46036d6 35fa 49bc aa82
156b9d8ece3a>

17,176KB

Att_E_Biologist's Resumes.pdf<https://sendfiles.aecom.com/download.aspx?ID=35a1edf6 cd19 44fd 929e
111ad136c1a3>

132KB

Att_F_Exec_Sum_401WaterQualCertApp.pdf<https://sendfiles.aecom.com/download.aspx?ID=c696e725 449f 41d8
a541 ac756578e266>

166KB
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Att_G_Env_Assess_401WaterQualCertApp.pdf<https://sendfiles.aecom.com/download.aspx?ID=3f01c152 9b4c 414b
9952 ebdb20f389f8>

243KB

CT_EXP_NDDB_CVRLTR_2_17_16.pdf<https://sendfiles.aecom.com/download.aspx?ID=89958fe7 fc82 43da b53b
79d234e6b886>

61KB

Download all files (.zip)<https://sendfiles.aecom.com/download.aspx?ID=4890d1a8 d862 4d9d bbb1
53879e827e23&zip=y>

Warm Regards,

Brian M. Benito Jr.
EHS Project Permitting
KINDER~MORGAN
8 Anngina Drive
Enfield, CT 06082
(cell) 860 335 9852, (office) 860 763 6052
Brian_Benito@KinderMorgan.com<mailto:Brian_Benito@KinderMorgan.com>
[Please consider the environment before printing]



AECOM 860 263 5800 tel 
500 Enterprise Drive 
Suite 1A 860 263 5777 fax 
Rocky Hill, CT 06067-3913 

To enhance and sustain the world’s built, natural and social environments 

February 17, 2016 

Central Permitting Processing Unit 
Department of Energy and Environmental Protection 
79 Elm Street 
Hartford, Connecticut 06106 

Subject:   Renewal/Extension of CT Natural Diversity Database Request 
Tennessee Gas Pipeline Company, L.L.C. 
Connecticut Expansion Project, Connecticut Loop 
Natural Diversity Database Request # 201304121 

Dear Ms. McKay, 

Introduction 

Tennessee Gas Pipeline Company, L.L.C. (“Tennessee”) is proposing the construction 
and operation of the Connecticut Expansion Project (the “Project”) in Hartford County, 
Connecticut, Albany County, New York, and Berkshire and Hampden Counties, 
Massachusetts.  The proposed Project involves the construction of two sections of new 
36-inch outside diameter (“OD”) pipeline looping, totaling 1.35 miles in New York (“New 
York Loop”), 3.81 miles in Massachusetts (“Massachusetts Loop”), and one section of new 
24-inch OD pipeline looping totaling 8.26 miles in Massachusetts and Connecticut 
(“Connecticut Loop”), as well as appurtenant facilities, including one new main line valve 
(“MLV”), cathodic protection, and pig launchers and receivers.1  To the extent that it is 
practicable, feasible, and in compliance with existing law, Tennessee proposes to locate 
the pipeline loops within or adjacent to its rights-of-way (“ROW”) associated with its 
existing pipelines designated as the 200 and 300 Lines. 

The Connecticut Loop commences in the yard of Compressor Station 261 (in Agawam, 
MA) and extends approximately 8.26 miles southward to the East Granby meter station.  

1 “Pig” is an industry-specific term for an internal pipeline tool that is used to inspect and/or clean a 
pipeline. 
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In addition, two new pig launchers/receivers will be installed, one at the starting point of 
the Connecticut Loop within Tennessee’s existing Compressor Station 261 and one at the 
terminus point of the Connecticut Loop within Tennessee’s existing East Granby meter 
station.  The Connecticut Loop will tie into Tennessee’s existing 300-1 Line.  A new MLV 
will also be installed at approximately mile post (“MP”) 4.15, south of Mountain Road in 
Suffield, Connecticut as well as regulation at MLV 354.1.  

Construction Methodology and Potential Impact Evaluation 

Tennessee has taken measures to minimize or avoid adverse effects from the Project to 
water resources, as well as state and federal listed species and associated habitats.  The 
proposed Connecticut Loop has been sited parallel and adjacent to existing permanent 
ROW, to the extent practicable, to minimize impacts.  However, by nature of being a linear 
Project, some impacts are unavoidable.  The majority of these impacts will be temporary, 
except for one permanent access road in Suffield, Connecticut, where a small amount of 
permanent wetland fill is required to improve an existing access road to allow for access 
following construction.  The centerline for the Project, along with work space, access 
roads and contractor yards has been provide with this submittal by way of Project 
shapefiles.    

Access roads (for construction and access to appurtenant facilities) already exist along 
certain portions of the existing pipeline ROW that will be utilized for the Project.  However, 
in the majority of cases, improvements to these temporary access roads will need to be 
made (i.e., widened, graded, or filled/surfaced) to allow safe passage to construct the 
Project.  Access roads will typically consist of a 10-20 foot wide travel surface.  Tennessee 
identified existing access roads to be used for construction, some of which may require 
improvements including laying down new gravel or tree trimming to allow passage of 
vehicles and equipment.  Roads may be graveled or consist of construction mats, using a 
variety of materials to maintain drainage patterns across the ROW.  These temporary 
access roads will accommodate rubber tired light duty trucks only.  All access roads in 
Connecticut will be temporary except for one. One new permanent access road is 
proposed in Connecticut, as discussed above, which will involve improvement and 
widening of an existing access road to access the new MLV at approximately MP 4.51.  
Roads must have sufficient width and capacity for heavy construction and maintenance 
equipment and both over-the-road and off-road vehicles, including oversize tractor-trailers.  
The need for access by flat-bed trailers typically determines the scope of access road 
improvements.  

Along the proposed Project, vegetation removal and tree clearing will be required for 
temporary workspace to install the pipeline facilities.  As a result, trees within forested 
wetlands along new ROW areas will be removed.  In temporary workspace areas, trees 
will be allowed to regrow and return to forested wetlands following construction.  In 
forested wetlands, Tennessee will minimize tree clearing to the maximum extent 
practicable while maintaining safe construction conditions.  Following construction, tree 
clearing within wetlands during operation of the Connecticut Loop will be limited to 
selectively clearing trees with roots that could compromise the integrity of the pipeline 
coating within 15 feet centered on the pipe.  Tennessee will also maintain a 10-foot 
corridor, centered on the pipe, in herbaceous cover to allow for annual pedestrian 
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walkover surveys that would convert scrub-shrub areas to an herbaceous cover type.  
These maintenance procedures will result in forested wetlands being converted to scrub-
shrub and scrub-shrub to emergent marsh wetland types.  This will not create a loss of 
overall wetland habitat, but rather a long-term change in habitat type, from forested to 
scrub-shrub and emergent marsh.  In-situ restoration plans for the forested wetland areas 
have been provided in the previously submitted Section 401 Water Quality Certification 
application. 

Access within the ROW across wetlands will only be permitted where soils are non-
saturated and able to support construction equipment at the time of crossing, during 
frozen soil conditions (for winter tree clearing) or with the use of timber mats to avoid 
rutting of the wetland soil.  Within wetlands, no rubber tire equipment will be permitted 
unless it will not damage the root systems and its use is approved by the on-site 
Environmental Inspector (“EI”).  Where wetlands are saturated and root damage is likely, 
clearing will be done manually or will be completed with equipment operating on timber 
mats.  If the wetland must be crossed by rubber-tired equipment to access the remainder 
of the ROW, a travel lane of timber mats will be installed to facilitate access along the 
ROW.  Bulldozers will not be used for clearing in wetlands.  Trees and brush will be cut at 
ground level by hydroaxes, tree shears, grinders or chain saws.  Within wetlands, stumps 
will be left in place, except on the trenchline or unless the removal is necessary to ensure 
worker safety.  Stumps may be ground to a suitable height for safety reasons. 

The Project will be constructed in several stages, some overlapping in time.  Certain work 
activities and sequences may vary, based on factors such as site-specific conditions, the 
final Project designs, and the requirements of regulatory approvals.  Tennessee will 
complete pre-construction planning activities and continue consulting with the 
municipalities and state and federal agencies to minimize or avoid adverse effects to the 
environment and to the public.  Tennessee will use conventional buried pipeline 
construction techniques and will follow all permit conditions and requirements set forth in 
the Federal Energy Regulatory Commission’s (the “Commission”) Plan and Procedures. 

Tennessee will generally follow the pipeline construction procedures for the Project as 
indicated below: 

• Survey and stake the centerline of the new pipeline and ROW boundaries; 

• Clearing and grading; 

• Trenching; 

• Stringing; 

• Pipe preparation (welding, bending, weld coating, X-ray, and coating repair) and 
lowering in; 

• Backfilling and grade restoration; 

• Hydrostatic testing and tie-ins; and 

• Cleanup and restoration. 
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The above procedures typically follow the sequence listed. However, certain areas 
requiring specific construction procedures may deviate from the sequencing noted above 
and include, but are not limited to: road crossings, residential areas, waterbodies and 
wetlands, rugged topography or unstable soils, agricultural areas, and areas requiring 
blasting. 

In the town of Suffield, the proposed pipeline will cross below Muddy Brook and Stony 
Brook. The crossing at these two brooks will require temporary equipment bridges.  A 
temporary bridge will allow the construction contractor to access both sides of the brooks 
with equipment for the construction of the pipeline crossing.  The bridge will span 1.25 
times the active channel width and allow for the passage of a two year storm event.  
Construction mats will be placed at the boundary of the channel with a minimum width of 
10 feet on either side.  The crossing of Muddy Brook and Stony Brook will occur during the 
dry season so that flow within the streams will be minimal.  The bridges will be secured to 
prevent movement during construction.  The equipment bridges will be removed after 
construction is complete and the areas are restored and stabilized.  Construction of the 
pipeline crossing will be completed with a dam and pump method, flume crossing method, 
or a combination of both.  While the typical depth of cover of the proposed pipeline will be 
three (3) feet, Tennessee will provide five (5) feet depth of cover at the crossing below 
each brook. The additional depth of cover will provide a greater margin of safety under 
flowing water conditions to ensure adequate cover remains over the pipe beneath the 
streambed. The material removed during the pipeline trenching will be stockpiled onsite.  
Two stockpiles will be provided, one for channel bottom material and one for embankment 
material.  The stockpiled material will be reused onsite and supplemented with additional 
suitable material, if required. If any unsuitable or excess material is generated, it will 
disposed offsite in accordance with all applicable requirements. Any material transported 
offsite will be dewatered prior to being transported.  After the pipeline installation below 
each streambed for these two brooks, the disturbed construction areas will be completely 
restored.   

Protecting the natural features of each waterbody and the associated wildlife habitat is the 
highest priority for each stream crossing.  Application of Tennessee’s Best Management 
Practices (“BMPs”) at each crossing will ensure that the selected construction contractor 
will protect the waterbodies during construction and provide a stable post-construction 
environment.  Re-vegetation of trees and shrubs in areas adjacent to these waterbodies 
which currently support forested wetland, outside of the 30-foot corridor directly along the 
pipe, will further contribute to restoring riparian habitat values along the waterbodies.  
Project wide, Tennessee will implement its BMPs for construction and restoration, as 
outlined in the Commission’s Plan and Procedures and Tennessee’s Construction BMPs, 
which are intended to be used to avoid, minimize, and/or mitigate impacts from the 
Project.  Said BMPs were included as an attachment to the previously submitted 
application for the Section 401 Water Quality Certification.     

State and Federal Listed Species and Proposed Construction Phase Mitigation Measures 

Tennessee’s representatives submitted written consultations to the United States Fish and 
Wildlife Service, New England Field Office (“USFWS”) and National Marine Fisheries 
Service (“NMFS”) in order to document federal listed species in the Project area.  At the 
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state level in Connecticut, the Connecticut Natural Diversity Database (“NDDB”) was 
consulted on state-listed endangered, threatened, or species of special concern.  Based 
upon the information subsequently received from these agencies, Tennessee has 
identified areas of the Project alignment where the potential exists for occurrence of 
federal and/or state listed threatened and endangered species.  Additional information on 
state and federal listed species correspondence, locations of species identified, survey 
results, and proposed mitigation measures have been provided within the previously filed 
Section 401 Water Quality Certification application for the Project.  Tennessee has worked 
cooperatively with the state and federal agencies in developing approved field survey 
protocols to identify and document occurrences of rare plant and animal species in the 
Project area.  Qualified biologists have performed field surveys in 2013 and 2014, with 
results being sent directly to CT DEEP Biologists and the USFWS, as appropriate, in 
addition to being included in the above referenced permit application.  Table One presents 
the species list generated as a result of the state and federal consultations for the Project 
and indicates the proposed construction phase mitigation measures, which will be 
implemented to mitigate any potential negative impacts.  For many species, these 
proposed measures are consistent with what AECOM has implemented on behalf of other 
project proponents on recent, large scale utility projects in Connecticut, including the 
Greater Springfield Reliability Project and the Interstate Reliability Project.      

TABLE ONE
CONNECTICUT STATE AND FEDERAL LISTED RARE PLANT AND WILDLIFE SPECIES  

POTENTIALLY OCCURRING ON AND/OR IN THE VICINITY OF THE CONNECTICUT 
EXPANSION PROJECT 

Common Name Scientific Name
Status a

Survey Results / Mitigation
Federal State

Reptiles

Eastern box 
turtle

Terrapene 
carolina carolina CT SSC Proposed construction monitor in 

habitat during active period.

Eastern 
hognose snake

Heterodon 
platirhinos CT  SSC Proposed construction monitor in 

habitat during active period.

Wood turtle Glyptemys
insculpta

CT  SSC Proposed construction monitor in 
habitat during active period.

Birds

Horned lark Eremophila 
alpestris CT  E Proposed construction monitor in 

habitat during nesting season.

Grasshopper 
sparrow

Ammodramus 
savannarum CT  E Proposed construction monitor in 

habitat during nesting season.

Vesper sparrow Pooecetes 
gramineus CT  E Proposed construction monitor in 

habitat during nesting season.

Savannah 
sparrow

Passerculus 
sandwichensis CT  SSC Proposed construction monitor in 

habitat during nesting season.
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TABLE ONE
CONNECTICUT STATE AND FEDERAL LISTED RARE PLANT AND WILDLIFE SPECIES  

POTENTIALLY OCCURRING ON AND/OR IN THE VICINITY OF THE CONNECTICUT 
EXPANSION PROJECT 

Common Name Scientific Name
Status a

Survey Results / Mitigation
Federal State

Bobolink Dolichonyx 
oryzivorous CT  SSC Proposed construction monitor in 

habitat during nesting season.

Upland 
sandpiper

Bartramia 
longicauda CT  E Proposed construction monitor in 

habitat during nesting season.

Northern harrier Circus cyaneus CT  E Proposed construction monitor in 
habitat during nesting season.

American 
kestrel Falco sparverius CT  T Proposed construction monitor in 

habitat during nesting season.

Eastern 
Meadowlark Sturnella magna CT  SSC Proposed construction monitor in 

habitat during nesting season.

Brown thrasher Toxostoma 
rufum CT  SSC Proposed construction monitor in 

habitat during nesting season.

Mussels

Dwarf 
wedgemussel

Alasmidonta 
heterodon E CT  E

Presence/Absence surveys conducted 
June 2014. Presence confirmed in 

Muddy and Stony Brooks. This 
species is proposed to be relocated 

upstream of the impact areas.

Brook floater Alasmidonta 
varicosa CT  E

Presence/Absence surveys conducted 
June 2014. This species was not 

located during the surveys in either 
Muddy or Stony Brooks. 

Lepidoptera / Coleoptera

Noctuid 
moth/Burgess’ 

cutworm

Apamea 
burgessi CT  SSC

Habitat Assessment conducted in 
September and October 2014.  Based 
upon survey results, no site specific 

mitigation is proposed. 

Brown-bordered 
geometer

Eumacaria 
latiferrugata CT  SSC

Habitat assessment conducted in 
September and October 2014.  

Based upon survey results, no site 
specific mitigation is proposed. 

Jointweed 
flower 

moth/Noctuid 
moth

Shinia spinosae CT  SSC

Habitat assessment conducted in 
September and October 2014.

Based upon survey results, no site 
specific mitigation is proposed. 
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TABLE ONE
CONNECTICUT STATE AND FEDERAL LISTED RARE PLANT AND WILDLIFE SPECIES  

POTENTIALLY OCCURRING ON AND/OR IN THE VICINITY OF THE CONNECTICUT 
EXPANSION PROJECT 

Common Name Scientific Name
Status a

Survey Results / Mitigation
Federal State

Shrub 
euchlaena moth

Euchlaena 
madusaria CT  SSC

Habitat assessment conducted in 
September and October 2014.

Based upon survey results, no site 
specific mitigation is proposed. 

Violet dart moth Euxoa violaris CT  T

Habitat assessment conducted in 
September and October 2014.

Based upon survey results, no site 
specific mitigation is proposed. 

Phyllira tiger 
moth Grammia phyllira CT  E

Habitat assessment conducted in 
September and October 2014.

Based upon survey results, no site 
specific mitigation is proposed. 

Bombardier 
beetle

Brachinus 
cyanipennis CT  SSC

Habitat assessment conducted in 
September and October 2014.

Based upon survey results, no site 
specific mitigation is proposed. 

Pine barrens 
tiger beetle

Cicindela
formosa 

generosa
CT  SSC

Habitat assessment conducted in 
September and October 2014.

Based upon survey results, no site 
specific mitigation is proposed. 

Ground beetle 1 Harpalus
eraticus CT  SSC

Habitat assessment conducted in 
September and October 2014.

Based upon survey results, no site 
specific mitigation is proposed. 

Ground beetle 2 Tetragonoderus 
fasciatus CT  SSC

Habitat assessment conducted in 
September and October 2014.

Based upon survey results, no site 
specific mitigation is proposed. 

Plants

Bush’s Sedge Carex bushii - CT  SSC

State-listed plant presence/absence 
surveys conducted June, July and 

September 2014.  This species was 
not located.
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TABLE ONE
CONNECTICUT STATE AND FEDERAL LISTED RARE PLANT AND WILDLIFE SPECIES  

POTENTIALLY OCCURRING ON AND/OR IN THE VICINITY OF THE CONNECTICUT 
EXPANSION PROJECT 

Common Name Scientific Name
Status a

Survey Results / Mitigation
Federal State

Squarrose 
Sedge Carex squarrosa - CT  SSC

State-listed plant presence/absence 
surveys conducted June, July and 

September 2014.  Nine colonies of this 
species were observed within or 
adjacent to the Project area. This 

species has been delisted in 
Connecticut. No further action is 

planned. 

Low frost weed Helianthemum 
propinquum - CT  T

State-listed plant presence/absence 
surveys conducted June, July and 

September 2014. This species was not 
located. 

New England 
grape

Vitis x novae-
angliae - CT  SSC

State-listed plant presence/absence 
surveys conducted June, July and 

September 2014.  This species was 
not located.  

Source: Species list is based on consultations with the USFWS, CTNDDB.   
a:  Status Key:  

T = Threatened,  
E = Endangered,  
SSC = Species of Special Concern 

During the active period for the Eastern box turtle, Eastern hognose snake and wood turtle 
(March 15 through October 31), Tennessee will provide Environmental Inspectors (EIs), 
any time construction activity (including tree and other vegetation removal/management) 
occurs within the mapped CT NDDB polygons, which intersect the Project area, to ensure 
these animals are protected from harm to the extent practicable.  Should any of these 
reptile species be observed within active workspace, the EI will remove the individual from 
harm’s way and relocate the animal to the closest suitable habitat, while still ensuring the 
animal’s safety.    

With the exception the American kestrel and the brown thrasher, all of the birds listed in 
Table One are ground nesters.  The American kestrel nests in tree cavities and the brown 
thrasher typically nests in dense shrub/sapling thickets.  In an effort to avoid negatively 
impacting these bird species during construction, during the breeding season (March 15 
through August 15), Tennessee will provide EIs any time construction activity (including 
tree and other vegetation removal/management) occurs within the mapped CT NDDB 
polygons, which intersect the Project area, to ensure these animals and their nest sites 
are adequately protected during construction and any observed breeding activity is not 
disturbed.  Should an active nest site for any of the birds species identified in Table One 
be observed, construction in the vicinity of the nest site will be halted until such time as the 
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eggs can hatch and/or hatchlings develop to a point where they can fledge and leave the 
vicinity of the nest site. 

Of the two listed freshwater mussels identified by the CT NDDB and USFWS as potentially 
occurring with Stony and Muddy Brooks, site specific presence/absence surveys of both 
proposed stream crossing locations identified only one species as present, the federal and 
state listed dwarf wedgemussel.  The state listed brook floater was not located in either 
watercourse.  Tennessee’s freshwater mussel consultant (Biodrawversity, L.L.C.) has 
prepared a mussel relocation and monitoring plan (the “Plan”), which has been submitted 
as part of the previously filed Section 401 Water Quality Certification application for the 
Project.  In an effort to safeguard the existing dwarf wedge mussel population observed in 
both Stony and Muddy Brooks, Tennessee is fully committed to implementing the Plan as 
written.  

Regarding terrestrial invertebrates, Dr. David Wagner from the Center for Conservation 
and Biodiversity, at the University of Connecticut, performed habitat assessments for the 
ten state listed invertebrate species identified in Table One.  The report entitled, 
“Connecticut Expansion Project Invertebrate Habitat Assessment” was submitted directly 
to the CT NDDB and was also included in the Section 401 Water Quality Certification 
application for the Project.  Due to the unsuitable nature of the Project area habitats and 
their inability to support the identified species, no meaningful mitigation measures were 
identified. 

As a result of consultations with the CT NDDB, four state listed plant species were 
identified as potentially occurring within or proximate to the Project area (see Table One).  
Accordingly, Tennessee’s consultant, AECOM, conducted plant surveys along the ROW in 
the identified areas.  As with the survey reporting for the other state and/or federal listed 
species, the report was submitted directly to the CT NDDB and was likewise included 
within the Section 401 Water Quality Certification application for the Project. As a result of 
the plant surveys, only one of the four identified plant species was located within the 
Project area. Nine populations of the squarrose sedge were observed in Suffield.  
However, this species has subsequently been delisted in Connecticut and no further 
action is planned for the species.      

Lastly, in addition to requesting any updated state listed data proximate to the Project, for 
compliance with the new federal 4(d) rule regarding the Northern long-eared bat (Myotis 
septentrionalis), Tennessee is requesting data relative to the nearest locations of any 
documented hibernacula and/or confirmed maternity roosting trees for this species.         

Please contact either Timothy O’Sullivan at tim.osullivan@aecom.com or 978-621-6756 or 
Brian Benito Jr. at Brian_Benito@KinderMorgan.com or 860-763-6052 if you have any 
questions regarding any of the information provided with this submittal. 
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Thank you for you continued attention to this Project.        

Sincerely, 

Timothy O’Sullivan, MS, PWS 
Wetland and Wildlife Biologist 

Attachments:  

A1, Request for State Listed Species Review NDDB Form 
A,   U.S.G.S. Topographic Overview Mapping 
B,   Project Shapefiles (electronic) 
C,   Project Alignment Sheets (electronic) 
D,   State-Listed Species Reports (Terrestrial Invertebrates, Freshwater Mussels, Plants)                                             
E,   Resumes 
F,   Executive Summary from 401 Water Quality Certification Application (Attachment A     
from 401) 
G, Environmental Assessment Report from 401 Water Quality Certification Application 
(Attachment K from 401)  
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79 Elm Street, Hartford, CT 06106-5127 
www.ct.gov/deep 

Affirmative Action/Equal Opportunity Employer 
 

Connecticut Department of 

ENERGY & 
ENVIRONMENTAL  
P R O T E C T I O N  

November 23, 2013 
 
 
Ms. Julia Stearns 
AECOM Environment 
10 Orms Street, Suite 405 
Providence, RI 02901 
 
Project:  Preliminary Assessment of Tennessee Gas Pipeline Company Connecticut Expansion Project, 
Suffield to East Granby, Connecticut 
NDDB Determination No.: 201304121 
 
Dear Ms. Stearns,  
 
I have reviewed Natural Diversity Data Base maps and files regarding the area delineated on the map 
provided for the Preliminary Assessment of Tennessee Gas Pipeline Company Connecticut Expansion 
Project, Suffield to East Granby, Connecticut.  I have attached a list of Federal and State Listed species 
that are known to occur within your project boundaries.  Please be advised that this is a preliminary 
review and not a final determination. A more detailed review will be necessary to move forward with any 
subsequent environmental permit applications submitted to DEEP for the proposed project.   This 
determination is good for one year. 
 
Natural Diversity Data Base information includes all information regarding critical biological resources 
available to us at the time of the request.  This information is a compilation of data collected over the 
years by the Department of Energy and Environmental Protection’s Natural History Survey and 
cooperating units of DEEP, private conservation groups and the scientific community.  This information 
is not necessarily the result of comprehensive or site-specific field investigations.  Consultations with the 
Data Base should not be substitutes for on-site surveys required for environmental assessments.  Current 
research projects and new contributors continue to identify additional populations of species and locations 
of habitats of concern, as well as, enhance existing data.  Such new information is incorporated into the 
Data Base as it becomes available. The result of this review does not preclude the possibility that listed 
species may be encountered on site and that additional action may be necessary to remain in compliance 
with certain state permits.  
 
Please contact me if you have further questions at (860) 424-3592, or dawn.mckay@ct.gov .  Thank you 
for consulting the Natural Diversity Data Base.  
  
Sincerely, 
 

 
Dawn M. McKay 
Environmental Analyst 3  
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Miller, Shannon

From: Rayman, Noelle <noelle_rayman@fws.gov>
Sent: Tuesday, February 23, 2016 8:03 AM
To: Bevan, Liam
Cc: OSullivan, Tim
Subject: Re: NY loop_USFWS_Cleared_Eagles

Thanks Liam - I see no concerns for bald eagles for this project. 

On Tue, Feb 23, 2016 at 7:56 AM, Bevan, Liam <Liam.Bevan@aecom.com> wrote: 

Hi Noelle,

I am sorry for the trouble with the GIS shapefile. Please see the attached .zip file that includes the NY facilities GIS
data. If you have any trouble with this file as well, please let me know so that I can get in touch with our GIS folks to see
what is happening. Thank you very much for your assistance!

Regards,

Liam Bevan

AECOM Environment

Northeast Region

Mobile – 413.887.1222

liam.bevan@aecom.com

From: Rayman, Noelle [mailto:noelle_rayman@fws.gov]
Sent: Tuesday, February 23, 2016 7:41 AM 
To: Bevan, Liam 
Subject: Fwd: NY loop

Good morning, Liam.  Please see the email below regarding the GIS files that were submitted to us.  Is there 
anyway that you can send corrected files via email? 



2

---------- Forwarded message ---------- 
From: Andy Lowell <andy_lowell@fws.gov>
Date: Tue, Feb 23, 2016 at 7:32 AM 
Subject: NY loop 
To: Noelle Rayman <noelle_rayman@fws.gov>

Hi Noelle, there is one GIS file on the CT Expansion disc that will not open, called NY Loop.shp (the zip file 
was intact so they may have forgotten a supporting file or something)  

I don’t know if it’s important and there’s no metadata…. Can you check on it if you think it’s important? 
Thanks,

Andy Lowell 

GIS Specialist 

U.S. Fish & Wildlife Service  

3817 Luker Rd. 

Cortland, NY 13045  

(607) 753-9334 

--

Noelle L. Rayman 

Endangered Species Biologist 

U. S. Fish and Wildlife Service 

New York Field Office 

3817 Luker Road 
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Cortland, NY 13045 

Phone: 607-753-9334

Fax: 607-753-9699 

E-mail: noelle_rayman@fws.gov

http://www.fws.gov/northeast/nyfo/

--
Noelle L. Rayman 
Endangered Species Biologist 
U. S. Fish and Wildlife Service 
New York Field Office 
3817 Luker Road 
Cortland, NY 13045 
Phone: 607-753-9334
Fax: 607-753-9699 
E-mail: noelle_rayman@fws.gov
http://www.fws.gov/northeast/nyfo/
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Project 13PR04583: Tennessee Gas Pipeline - Connecticut Expansion Project (GBBC8H7LXRO7) View Project

Review Responses

Information Requests

Attachments

View and/or Address a Response

Please accept the following information below as the consolidated response from NYS SHPO for the above referenced submission.

Reviewer Review Type Response
Daniel Bagrow Archaeology SHPO concurs with the proposed avoidance 

measures and finds that they are thorough 
and adequate. Additional submissions for this 
project can be submitted via CRIS using the 
email address of a project contact and the 
project review number. If you have any 
questions please contact Dan Bagrow at 
dan.bagrow@parks.ny.gov

ProcesStatus Reviewer Review Type Request Type Request Entity Request Item Request 
Description

No Request Records

AttachmeReviewer Review Type Type Name Description
No Attachment Records

© 2015 New York State Office of Parks, Recreation & Historic Preservation. All rights reserved.© 2015 New York State Office of Parks, Recreation & Historic Preservation. All rights reserved.© 2015 New York State Office of Parks, Recreation & Historic Preservation. All rights reserved. Version 1.0.9, February 2, 20Version 1.0.9, February 2, 201

Page 1 of 2Cultural Resource Information System (CRIS)

3/24/2015https://cris.parks.ny.gov/?type=CR&id=GBBC8H7LXRO7
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WASTE MANAGEMENT PLAN

The following information is to be used as a contractor’s guidance tool when generating wastes 
for Tennessee Gas Pipeline Company, L.L.C.’s (“Company”) Connecticut Expansion Project 
(“Project”) and to assist the contractor in developing a waste management plan, which must be 
submitted to the Company before the Project begins.

1. Waste Identification and Characterization

1.1 Identifying Wastes
Wastes may be grouped into four categories, each requiring different forms of disposal: 
hazardous waste, non-hazardous waste, special waste, and universal waste.

Hazardous wastes - Wastes that meet one of the criteria of ignitable, corrosive, 
reactive, toxic, or is specifically listed as hazardous waste by regulation.  These 
wastes require special handling and disposal.

Non-hazardous wastes - Wastes that do not fall into the other categories.  This 
includes general trash.

Special wastes - Wastes that do not meet the criteria for hazardous wastes, but 
may present special hazards or require special handling. Examples of special 
wastes are asbestos, polychlorinated biphenyls (“PCBs”), radioactive waste, and 
naturally occurring radioactive material (“NORM”).  It’s important to note that 
some states have their own classification of special wastes.

Universal wastes - To reduce the amount of hazardous waste in municipal solid 
waste streams, the Environmental Protection Agency (“EPA”) and many states 
recognize batteries, thermostats and lamps, e.g., fluorescent light bulbs, as 
“universal” and thus allow easier handling of these wastes.

1.2 Waste Characterization
The Environmental Inspector (“EI”) shall coordinate with the Field Environmental 
Representative to determine if waste profiles exist for wastes generated during 
construction.  If the classification of a waste is unknown, the waste must be characterized 
using test results or knowledge of the process generating the waste to determine the 
proper handling requirements for that waste.  The EI shall coordinate with the Field 
Environmental Representative and Contractor to determine the type of waste and the 
party responsible for proper disposal.  The information below is used to characterize a 
waste.

Source of the waste.

Material Safety Data Sheets (“MSDS”) for materials comprising the waste.
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Laboratory results from waste testing, as applicable.

Contact the Field Environmental Representative for waste characterization and sampling 
instructions if no existing waste profile exists.

Prior to waste characterization, a number of general guidelines shall also be adhered to 
when handling or storing wastes.

Ensure that the Contractor’s Environmental Guidelines in the contract are 
followed.

Ensure that the Contractor provides a list to the EI of all hazardous materials or 
potential contaminants that are to be used or stored on the Project site.

DO NOT bury any waste with the exception of stumps, rocks, or boulders as 
approved within the Federal Energy Regulatory Commission’s Upland Erosion 
Control, Revegetation and Maintenance Plan (the “Plan”, May 2013 version) and the
Commission’s Wetland and Waterbody Construction and Mitigation Procedures (the 
“Procedures”, May 2013 version).

Never mix any waste awaiting characterization with other wastes.

Never ship any waste unless it has been characterized.

Never ship any hazardous waste from the job site to a compressor station without 
prior approval from the Field Environmental Representative and compressor 
station.

Ship wastes along with the required manifests only to company-approved 
facilities.

Never ship drums of waste to a compressor station without prior approval from 
the Field Environmental Representative and the compressor station.

2. Waste Types

2.1 Hazardous Waste
Common wastes include, but are not limited to:  pipeline sludge, spent pigs, sandblast 
abrasive (depending on type and use), paint thinner, and solvents.

The following procedures apply to storage of waste determined to be hazardous for all 
classes of generators:

Store hazardous wastes using the Department of Transportation (“DOT”) 
approved containers, a frac tank (bulk liquid wastes), a covered steel roll-off 
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container with a poly-liner (bulk solid wastes like contaminated soil), or on a 
thick poly-liner and provide the area with a poly-liner cover and temporary 
containment berm (bulk solid wastes).

When using DOT-approved containers, be sure the containers are kept closed or 
sealed (except when waste is being added), maintained in good condition (not 
damaged, leaking or corroded) and store compatible substances that will not react 
with the hazardous waste.  For example, store acidic wastes in plastic or plastic-
lined containers rather than steel containers.

Label hazardous waste containers (drums, tanks, roll-off containers) with a 
hazardous waste label as soon as any hazardous waste is placed into the container. 
Use a waterproof pen to complete the following information on the label:

o Generator name, address, and phone number.
o Generator EPA identification number.
o Description of waste (contact the Field Environmental Representative to 

obtain a waste description).
o The 4-digit EPA waste code (the Field Environmental Representative will 

provide EPA waste codes).
o Accumulation date (the date the waste was added to the container, if not 

from satellite storage, or the date it was brought to the waste storage area 
from a satellite accumulation area). 

Label waste piles with a weatherproof sign identifying the waste and the date the 
waste pile was started. Waste piles are to be placed on poly-liner, covered to 
protect them from weather, and surround with barricade tape. 

Store hazardous waste in a designated hazardous waste storage area (or in a 
designated satellite accumulation area) that is covered or protected from the 
weather; has an impermeable floor, surrounded by curbing or use spill pallets; and 
is more than 50 feet away from the facility property line if ignitable or reactive 
hazardous waste is stored in the area.

Manage the hazardous waste storage areas as follows:

Identify as hazardous and non-hazardous waste appropriately.

Arrange the containers by waste type, keeping similar hazardous wastes together.

Separate any incompatible waste by a dike, berm, wall, or other containment 
device.

Turn containers so labels may be read easily and ensure that enough isle space is 
left between drums to inspect for leaks and to gain access to respond to spills or 
fire.
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Handle waste containers carefully to prevent rupture or leaks, and protect 
containers from extreme temperatures.

Large Quantity Generators and in some states Small Quantity Generators must 
have a contingency plan, make weekly inspections of hazardous wastes, and 
provide specific training to personnel.

Hazardous waste can only be disposed at approved facilities.  Contact the Field 
Environmental Representative for a list of approved facilities.

2.2 Non-Hazardous Waste
Common wastes include, but are not limited to:  oily rock/soil, oily rags, sandblast 
abrasive (depending on type and use), and general trash/garbage.

Turn containers so labels may be read easily.

Non-hazardous waste is waste that has not been found to be hazardous through 
testing or by generator knowledge but has special transportation and disposal 
requirements, which may include State permitting and approvals.

Store non-hazardous wastes using one of the following methods:

o In DOT-approved containers.
o In a frac tank (bulk liquid wastes).
o In a covered steel roll-off container with a poly-liner (e.g., bulk solid 

wastes like contaminated soil or used sandblasting abrasive). 
o On a thick poly-liner and provide the area with a poly-liner cover and 

temporary containment berm (bulk solid wastes).

When using DOT-approved containers, be sure the containers are:

o Kept closed or sealed (except when waste is being added).
o In good condition (not damaged, leaking or corroded).

Label non-hazardous waste containers (drums, tanks, roll-off containers) with a 
non-hazardous waste label identifying the contents as soon as waste is placed into 
the container.

Store non-hazardous waste segregated from hazardous waste storage or satellite 
accumulation areas.

Non-hazardous waste can only be disposed at approved facilities.  Contact the 
Field Environmental Representative for a list of approved facilities.

Some States allow sandblast sand to be left in the ditch if sandblasting bare pipe only.  
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Contact the Project Environmental Coordinator to verify if this type of activity may 
occur.

2.3 Special Waste (Asbestos and PCB)
Common wastes include, but are not limited to:  asbestos or asbestos containing material 
(“ACM”) and PCBs.

2.3.1 Asbestos/ACM

Check with the Project Environmental Coordinator to determine if there are any 
additional state-specific requirements that may apply.

Store in double, six-mil thick plastic bags, or single bags in DOT approved drums.

When placing asbestos into waste containers, do the following:

o Make sure that the asbestos is thoroughly wet before closing the container 
for the final time.

o Gloves and other solids can be added before sealing.
o Seal all containers by securing the drum lids or by wrapping the neck of 

plastic bags with duct tape.
o Store containers in an area where the waste is secure and not easily 

disturbed.
o For accumulation containers, each item must be individually wrapped and 

placed in drum.

Mark or label the container with the information indicated below:

o The letters “RQ” for reportable quantity, if the waste contains one pound 
or more of friable asbestos.

o The word “Waste”.
o The word “Asbestos” and the identification number for asbestos 

“NA2212”.
o The facility name and address.
o A warning label stating “DANGER; CONTAINS ASBESTOS FIBERS; 

AVOID CREATING DUST; CANCER AND LUNG DISEASE 
HAZARD”.

Ship asbestos waste to a Company-approved disposal facility.  Contact the Field 
Environmental Representative for a list of approved facilities.

Pipe coated with non-friable asbestos can be sold and transported to a scrap dealer 
or individual buyer.  Written notification to the dealer or buyer must include a 
disclosure and release document that indicates that the pipe is coated with an 
asbestos-containing material.  The Company has a specific document for this 
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purpose that contains the appropriate language.  Contact the Field Environmental 
Representative for details on transferring pipe coated with non-friable asbestos.

Do the following when preparing sections of pipe coated with friable asbestos-
containing material for transportation to a Company-approved disposal facility:

o Pipe joints must be less than 40 feet long for transportation by trailer (also 
verify whether or not a specific pipe length is required by the disposal 
company).

o Pipe joints must be less than 20 feet long for transportation in a roll-off 
box.

o Wrap ends of pipe with polyvinyl and duct tape or place in sealed roll-off 
container.

o A manifest is required for transportation to a disposal facility.
o Provide State environmental or health department registration, if 

applicable.

Use either Company vehicles or contract vehicles that meet DOT requirements to 
transport asbestos waste.  If the amount of asbestos-containing material being 
transported is 1,000 pounds or more, a commercial drivers license with hazardous 
materials endorsement is required.

Ensure that the vehicle transporting regulated asbestos-containing material 
(friable) from the facility is marked with signs warning of asbestos danger while 
the vehicle is being loaded or unloaded.  The sign should read “DANGER; 
ASBESTOS DUST HAZARD; CANCER AND LUNG DISEASE HAZARD; 
AUTHORIZED PERSONNEL ONLY”.

Inspect all containers before and after unloading/loading to ensure:

o All drum tops are secured.
o Duct tape has been placed around the necks of all bags and there are no 

punctures.  Place additional bags over the outside of any punctured bags 
and secure the necks of the new bags with duct tape.

o All containers are properly labeled.

The type of shipping papers required depends on the applicable state.  A waste 
shipping record must be completed for each shipment.  Check with the Project 
Environmental Coordinator to determine if there are any additional state-specific
requirements that may apply.

Make sure shipping papers are completed as follows:

o Check the “RQ” column on the shipping paper or mark “RQ” before the 
shipping name if the shipment contains one pound or more of friable 
asbestos.
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o DOT shipping name is “Waste Asbestos” or, if the asbestos waste is 

mixed with a binder, filler, or other material, “Waste Asbestos Mixture”.
o Hazard Class Identification Number is “Class 9”.
o North American Identification Number is “NA2212”.
o Packing group is “PG III”.

Never dispose of asbestos-containing wastes by placing it in a container with 
other trash, by burying, using as fill material, or leaving in a pipe excavation 
ditch.

Dispose of asbestos-containing wastes as soon as practical at a disposal facility 
that is permitted to accept asbestos.  Contact the Field Environmental 
Representative for a list of approved disposal sites for asbestos-containing wastes.

2.3.2 PCB Waste

In some states, PCB wastes are hazardous wastes and all hazardous waste requirements 
must be followed in addition to those listed in this procedure.  Check with the Project 
Environmental Coordinator to determine if there are any additional state-specific
requirements that may apply.

PCB wastes may be stored for 30 days without any special storage requirements.

PCB wastes may be stored up to one year within an EPA-defined storage area.  
Contact the Project Environmental Coordinator for assistance on setting up a PCB 
waste storage area.

As a minimum, store liquid PCB wastes in DOT-approved containers or on pallets 
with containment designed to capture any drips or leaks.

Protect storage containers or equipment from weather.

Mark PCB wastes with the proper PCB label before being placed into storage.  
The basic PCB label is 6”x6”, white or yellow, which can be reduced as small as 
2”x2”.

Mark all PCB wastes with the date that the item was removed from service or the 
date that the waste was generated and enter this information on the PCB waste 
log.  Mark the storage area with a sign.

Company vehicles can only be used to transport PCB wastes from a Company
location where the waste was generated to another Company location where the 
waste will be stored.  Placards are required if transporting:

o More than 99.4 pounds of PCB waste in containers
o One or more PCB transformers with 500 ppm or more PCBs.
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Check containers before and after loading to make sure that they are in good 
condition, are not leaking, and that all covers are secured.

A hazardous waste manifest must accompany each shipment of PCB waste.

Contact the Project Environmental Coordinator for a list of Company approved 
PCB disposal facilities.  Dispose all PCB wastes at an approved facility.

Once the PCB waste has been shipped to an approved disposal facility, the owner 
or operator of the disposal facility shall send the manifest and acknowledgement 
of receipt to the generator identified on the manifest which accompanied the 
shipment of PCB waste within 30 days of the date the disposal facility received 
the waste.  If an acknowledgement of receipt is not received with the manifest, the
generator shall confirm by telephone by the close of business that the disposal 
facility received the manifested waste and document the acknowledgement in the 
PCB log.  The disposal facility should also send a Certificate of Disposal within 
30 days of actual disposal of the waste.

2.4 Universal Waste
Common wastes include, but are not limited to:  batteries, thermostats, and fluorescent 
light bulbs.

If any universal waste is generated during construction, contact the Field 
Environmental Representative for storage and disposal instructions.
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SPILL PREVENTION AND RESPONSE PROCEDURES

1. PREVENTATIVE MEASURES

The Spill Prevention and Response Procedures (“SPRP”) provides preventative and mitigative 
measures to be employed by Tennessee Gas Pipeline Company, L.L.C (“Company”) during 
construction of the Project. Methods listed in this section are based on approved spill controls 
plans that the Company has used successfully in the past and are established to minimize the 
environmental impact associated with spills or releases at fuel, lubricant, or hazardous materials 
storage areas, during normal upland construction and refueling activities, and during special 
refueling activities within 100 feet of perennial stream banks, wetland boundaries, or within 
municipal watersheds.  The Project's on-site Environmental Inspector (“EI”) is responsible for 
ensuring that the Company’s Contractors implement the measures and procedures outlined in this 
SPRP.  The responsibilities of these inspectors are described in the Federal Energy Regulation 
Commission (“FERC”) Upland and Erosion Control, Revegetation, and Maintenance Plan 
(“Plan”) and Wetland and Waterbody Construction and Mitigation Procedures (“Procedures”).

1.1 TRAINING

The Contractor will instruct personnel on the operation and maintenance of equipment to 
prevent the accidental discharge or spill of fuel, oil, and lubricants.  Personnel will also be 
made aware of the pollution control laws, rules, and regulations applicable to their work.

Spill prevention briefings with the construction crew will be scheduled and conducted by the 
Contractor to insure adequate understanding of spill prevention measures.  These briefings 
will highlight:

• precautionary measures to prevent spills;
• sources of spills, such as equipment failure or malfunction;
• standard operating procedures in case of a spill;
• equipment, materials, and supplies available for clean-up of a spill; and
• a list of known spill events.

A spill is an un-permitted release of product, raw materials, or chemicals outside any 
secondary containment and into the environment.  Spills can occur as a result of leaks, 
accidents, or third party incidents.

1.2 EQUIPMENT INSPECTION/MAINTENANCE

The Contractor will inspect and maintain equipment that must be fueled and/or lubricated 
according to a strict schedule.  The Contractor will submit to the Company for approval 
written documentation of the methods used and work performed.
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All containers, valves, pipelines, and hoses will be examined regularly to assess their 
general condition.  The examination will identify any signs of deterioration that could 
cause a spill and signs of leaks, such as accumulated fluids.  All leaks will be promptly 
corrected and/or repaired.

1.3 REFUELING

(1) The Contractor will insure that fuel trucks transporting fuel to on-site equipment 
travel only on approved access roads; all equipment parked overnight and/or fueled 
at least 100 feet from a waterbody or in an upland area, equipment refueled and 
lubricated within the right-of-way (“ROW”), compressor station yard, meter station 
site, or fee property and at least 100 feet away from all waterbodies and wetlands 
with the following exceptions:

• The EI finds, in advance, that no reasonable alternative is available and the 
Contractor and Company have taken appropriate steps (including secondary 
containment structures) to prevent spills and provide for prompt cleanup in 
the event of a spill;

• Areas such as rugged terrain or steep slopes where movement of equipment 
to refueling stations would cause excessive disturbance to the ROW or 
workspace;

• Areas where removing equipment from a wetland for servicing would 
increase adverse impacts to the wetland;

• Sites where moving equipment to refueling stations from pre-fabricated 
equipment pads is impracticable or where there is a barrier from the 
waterbody/wetland (i.e., road or railroad);

• Locations where the waterbody or wetland is located adjacent to a road 
crossing, compressor station yard, or meter station site (from which the 
equipment can be serviced); and

• Refueling of immobile equipment including, but not limited to, bending and 
boring machines, air compressors, padding machines, and hydro-test fill 
pumps. Pumps operating within 100 feet of a waterbody or wetland 
boundary utilize appropriate secondary containment systems to prevent 
spills.

In these areas, auxiliary fuel tanks will be used to reduce the frequency of refueling 
operations and in no case will refueling take place within 100 feet of any known 
potable water wells.

(2) The Contractor will assure that all refueling is done pursuant to the following 
conditions:
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• Impact minimization measures and equipment will be sufficient to prevent 

discharged fluids from leaving the ROW, compressor station yard, meter 
station site, or workspace or reaching wetlands or waterbodies, and be 
readily available for use.  These will include some combination of the 
following:

a. dikes, berms or retaining walls sufficiently impervious to contain 
spilled oil;

b. sorbent and barrier materials in quantities determined by the 
Contractor to be sufficient to capture the largest reasonably 
foreseeable spill;

c. drums or containers suitable for holding and transporting 
contaminated materials;

d. curbing;
e. culverts, gutters, or other drainage systems;
f. weirs, booms, or other barriers;
g. spill diversion or retention ponds; and
h. sumps and collection systems.

• All spills will be cleaned up immediately.  Containment equipment will not 
be used for storing contaminated material.

(3) Concrete coating activities shall not be performed within 100 feet of a wetland or 
waterbody boundary, unless the location is an existing industrial site designated for 
such use.  These activities can occur closer only if the EI determines that there is no 
reasonable alternative, and the project sponsor and its contractors have taken 
appropriate steps (including secondary containment structures) to prevent spills and 
provide for prompt cleanup in the event of a spill. 

(4) The Contractor will prepare for approval by the Company a list of the type, quantity, 
and the storage location of containment and clean up equipment to be used during 
construction.

1.4 STORAGE

Storage containment areas will not have drains, unless such drains lead to a containment 
area or vessel where the entire spill can be recovered. The Contractor will ensure bulk 
storage of hazardous materials, including chemicals, fuels, and lubricating oils will have 
appropriate secondary containment systems.  
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1.5 PERSONNEL SUPPORT

Prior to construction, the ROW inspector or agent shall identify and prepare a written 
inventory of water wells within 150 feet of the construction site.  The Construction ROW 
Agent will notify the authorities of all potable water supply intakes located within three 
miles downstream of any crossings a minimum of one week prior to construction.

2. IMPACT MINIMIZATION MEASURES

Containment is the immediate priority in the case of a spill.  A spill will be contained on the 
Company's property, ROW, compressor station yard, meter station site, or workspace, if possible.  
Clean up procedures will begin immediately after a spill is contained.  In no case will containment 
equipment be used to store contaminated material.

Project operations will be structured in a manner that provides for the prompt and effective cleanup 
of spills of fuel and other hazardous materials.  The Contractor will ensure the follow measures:

construction crew (including cleanup crews) has on hand sufficient supplies of absorbent 
and barrier materials to allow the rapid containment and recovery of spilled materials and 
knows the procedure for reporting spills and unanticipated discovers of contaminate;

construction crew has on hand sufficient tools and material to stop leaks;

names and telephone numbers for all local, state, and federal agencies (including, if 
necessary, the U. S. Coast Guard and the National Response Center) that must be notified 
of a spill; and follow the requirements of those agencies in cleaning up the spill, in 
excavating and disposing of soils or other materials contaminated by a spill, and in 
collecting and disposing of waste generated during spill cleanup. 

Immediately report any spill or release of the following materials regardless of location (on-
property or off-property) to the EI for notification to the appropriate Company representative as 
indicated below:

Oil or petroleum products;
Hazardous substances or hazardous wastes;
Chemicals;
Unplanned natural gas (flaring or venting); and,
Asbestos-containing materials.

The following contacts are currently assigned to the Project and are subject to change (call in the 
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order listed until someone is reached):

Tennessee Area Offices
Albany Area Operations Supervisor (New York):

Sandisfield Area Operations Supervisor (Massachusetts):
Agawam Area Operations Supervisor (Massachusetts):

East Granby Area Operations Supervisor (Connecticut): 
New York Area Environmental Coordinator:

Massachusetts Area Environmental Coordinator:
Connecticut Area Environmental Coordinator

Albany Area Manager:
Sandisfield Area Manager:

East Granby Area Manager: 

Kinder Morgan Corporation Houston Office (Houston, Texas)
General Dept. Number:

Environmental Project Manager: 
Environmental Project Manager: 

Department Manager:
Department Director:

If a spill enters a body of water, the Contractor will immediately take samples upstream and 
downstream from point of entry and refrigerate samples.  If advised, additional analysis will be 
completed and/or additional samples will be gathered.

If the EI agrees and the Contractor determines that a spill is small enough such that the construction 
crew can safely handle it, the crew will use construction equipment to containerize all spilled 
material, contaminated soil, and sorbent material in a manner consistent with the spilled materials' 
characterization.

If the EI agrees and the Contractor determines that a spill can not be adequately excavated and 
disposed of by the construction crew alone, the Contractor will contact waste containment 
specialists.  The Contractor will ensure that all excavated wastes are transported to a Company 
approved disposal facility licensed to accept such wastes.  Wastes will not be transported to a 
company facility (i.e., compressor station, meter station, etc.) unless the Field Environmental 
Coordinator approves it in writing.

The Contractor will prepare a Construction Site Spill Report form to be given to the Company that 



Environmental Report
Connecticut Expansion Project

Appendix D
Spill Prevention and Response Procedures

6
includes:

a. the date, time and location of the occurrence or discovery of the occurrence;

b. a description or identity of the material spilled;
c. an estimate of the quantity spilled;

d. the circumstances that caused the spill (e.g., equipment failure);
e. a list of waterbodies affected or potentially affected by the spill;

f. a statement verifying whether a sheen is present;
g. the size of the affected area;

h. an estimate of the depth that the material has reached in water or on soil;
i. a determination of whether the spill will migrate off of the Company's property or 

the ROW or workspace;
j. a determination of whether the spill is under control;

k. a statement verifying that clean-up has begun and a description of the methods being 
used to clean up the spill;

l. the names of the people observing the spill (with their affiliations) and the extent of 
injuries, if any;

m. the Field “Report of Spill” form.
The Company shall ensure that the Contractor's spill report is complete and shall forward it to the 
Field Environmental Coordinator.  The Contractor shall follow the “Contractor’s Environmental 
Guidelines - Waste Disposal and Spill Notification” procedures regarding all required regulatory 
notifications, subject to Company’s prior approval, and for obtaining any necessary state and 
local licenses, permits, or other authorizations associated with the Project, except as otherwise 
provided in the scope of work.  Contractor is responsible for knowing what state and local 
environmental authorizations are necessary for the specific job at hand.  Any above-mentioned 
permits, clearances or authorizations obtained by Contractor shall be furnished to Company.

The following releases require immediate (within 1 hour of discovery) notification to the National 
Response Center (“NRC”):

(1) Any petroleum product released into streams, rivers, lakes, or dry washes;
(2) A release that exceeds the reportable quantity (“RQ”) of any CERCLA hazardous 

substances in any 24-hour period which is not fully contained;
(3) A release of a hazardous substance or hazardous waste which occurs during 

transportation; and,
(4) A release of hazardous waste which contains a RQ of a hazardous substance.

• The National Response Center (1-800-424-8802) will be notified immediately if spills occur 
above threshold levels (Clean Water Act, 40 CFR 110.10) into surface waters and/or 
wetlands.
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3. SUGGESTED EQUIPMENT LIST

Section 1.3 of these procedures states that the Contractor will prepare a list of the type, quantity, 
and location of storage or containment and clean up equipment to be used on the construction 
site.  The list will include the procedures and impact minimization measures to be used in 
response to a spill.  The Contractor's choice of impact minimization measures and equipment 
will be tailored to meet the characteristics of the affected terrain as well as the types and amounts 
of material that could potentially be spilled.  The types of equipment that the Company expects 
to use to control spills at terrestrial sites and wetlands are described in the FERC’s Plan.

3.1 TERRESTRIAL CONSTRUCTION

General equipment that the Contractor will use for spill containment and cleanup on 
terrestrial areas includes:

• sorbents (pillows, socks, and wipe sheets) for containment and pick up of spilled 
liquids;

• commercially available spill kits (or the functional equivalent thereof) that are 
prepackaged, self-contained spill kits containing a variety of sorbents for small to 
large spills;

• structures such as gutters, culverts, and dikes for immediate spill containment;
• shovels, backhoes, etc., for excavating contaminated materials;
• sumps and collection systems; and
• drums, barrels, and temporary storage bags to clean up and transport contaminated 

materials.

3.1.1 Fuels and Lubricating Oil Storage
The Contractor will implement special measures to prevent spills in areas where trucks 
carrying fuel and where oil barrels are loaded.  Containment equipment will be kept close to 
tanks and barrels to minimize spill response time, and will include absorbent pads or mats.  
The quantity and capabilities of the mats will be sufficient to capture the largest foreseeable 
spill, given ROW or workspace characteristics and crankcase and other fuel vessel 
capacities.

3.1.2 Routine Refueling and Maintenance
Absorbent pads and mats will be placed on the ground beneath equipment before refueling 
and maintenance.  Equipment that will be stored on site for routine refueling and 
maintenance includes small sorbent kits (or their functional equivalent).



Environmental Report
Connecticut Expansion Project

Appendix D
Spill Prevention and Response Procedures

8
3.1.3 Equipment Failure
Kits with the capacity of absorbing up to five gallons of liquid can fit beneath the operator's 
seat on construction equipment for use in an equipment failure.

3.2 WATERBODY AND WETLAND CROSSINGS

For each wetland and waterbody crossed, the equipment listed below will be available in 
addition to that needed for terrestrial construction.  This equipment will be stored close to 
the water or wetland to minimize response time, and will include:

• oil containment booms and the related equipment needed for rapid deployment, and
• equipment to remove oils from water, such as oleophilic and hydrophobic absorbent 

booms and mats, and/or mechanical skimmers.
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TABLE H.1. APPLICATION RATES FOR DUST SUPPRESSANTS
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STAKE TO THE SLOPE WITH WOOD PEGS OR STAPLE
PER MANUFACTURERS SPECIFICATION

STABILIZED FILL

JUTE OR EQUAL
EROSION
CONTROL FABRIC

DIVERSION BERM

STRAW
MULCH OR
EQUAL

PERMANENT BANK

STREAM BANK

TYPICAL
STREAM

STRAW MULCH OR EQUAL
OVER SEED & FERTILIZER

EROSION CONTROL
FABRIC

12"

4' 4'

6"

STABILIZED FILL

NOTE
 PROVIDE MINIMUM OF 6" OF SOIL
 COVER OVER FIRST 12" OF EROSION
 CONTROL FABRIC AS SHOWN.

SLOPE SECTION

    EROSION CONTROL MATTING WILL BE
    INSTALLED WITHIN 50' OF BANK FOR ALL
    HQ/EV WATERSHEDS.



PROFILE
(NOT TO SCALE)

PIPELINE

1. RIGHT-OF-WAY TO BE MULCHED IF REQUESTED PRIOR
    TO THE INSTALLATION OF MATTING/NETTING.
2.  MATTING/NETTING SHALL BE RUN HORIZONTAL
    AND PARALLEL TO THE GROUND CONTOUR.
3.  STAPLES SHALL BE 10"-LONG, STANDARD
    MATTING/NETTING STAPLES.
4.  EROSION CONTROL MATTING WILL BE
    INSTALLED WITHIN 50' OF BANK FOR ALL
    HQ/EV WATERSHEDS.

NOTES:

WATER
LEVEL

RESTORED
GRADE

15'

STRAW MULCH
WHERE

REQUIRED

15'

STRAW MULCH
WHERE

REQUIRED

MATTING/NETTING FROM
WATER'S EDGE TO 5'

BEHIND TOP OF BANK

4" MIN.
OVERLAP

MATTING/NETTING
MATERIAL

SL
O

PE

INTERIOR STAPLES
1 PER SQ. YARD

6" MIN.
BURIAL DEPTH

STAPLES 18" MAX. SPACING
AT EDGES AND OVERLAPS

4" MIN.
OVERLAP



COMPOST FILTER SOCK SHALL BE PLACED AT EXISTING LEVEL GRADE. BOTH ENDS OF THE SOCK SHALL BE EXTENDED AT LEAST 8 FEET
UP SLOPE AT 45 DEGREES TO THE MAIN SOCK ALIGNMENT. MAXIMUM SLOPE LENGTH ABOVE ANY SOCK SHALL NOT EXCEED 500 FEET.

TRAFFIC SHALL NOT BE PERMITTED TO CROSS FILTER SOCKS.

ACCUMULATED SEDIMENT SHALL BE REMOVED WHEN IT REACHES 1/2 THE ABOVE GROUND HEIGHT OF THE SOCK AND DISPOSED IN THE
MANNER DESCRIBED ELSEWHERE IN THE PLAN.

SOCKS SHALL BE INSPECTED WEEKLY AND AFTER EACH RUN OFF EVENT. DAMAGED SOCKS SHALL BE REPAIRED ACCORDING TO
MANUFACTURE'S SPECIFICATIONS OR REPLACED WITHIN 24 HOURS OF INSPECTION.

BIODEGRADABLE FILTER SOCK SHALL BE REPLACED AFTER 6 MONTHS; PHOTODEGRADABLE SOCKS AFTER 1 YEAR. POLYPROPYLENE
SOCKS SHALL BE REPLACED ACCORDING TO MANUFACTURER'S RECOMMENDATIONS.

UPON STABILIZATION OF THE AREA TRIBUTARY TO THE SOCK, STAKES SHALL BE REMOVED. THE SOCK MAY BE LEFT IN PLACE AND
VEGETATED OR REMOVED. IN THE LATTER CASE, THE MESH SHALL BE CUT OPEN AND MULCH SPREAD AS SOIL SUPPLEMENT.







NORMAL R/W

SEEDING

NORMAL R/W

SEEDING

SEED &

STRAW

MULCH

SEED &

STRAW

MULCH

SEED & STRAW MULCH

BTM. OF DITCH TO 15'

BEHIND CROWN

NORMAL R/W

SEEDING

NORMAL R/W

SEEDING

DRY DRAINAGE

    EROSION CONTROL MATTING WILL BE

    INSTALLED WITHIN 50' OF BANK FOR ALL

    HQ/EV WATERSHEDS.



NORMAL R/W

SEEDING

NORMAL R/W

SEEDING

SEED &

STRAW

MULCH

SEED &

STRAW

MULCH

JUTE BLANKET

WATER

LEVEL

SEED & STRAW MULCH

15' BOTH SIDES STREAM

SEED & STRAW MULCH

15' BOTH SIDES STREAM

JUTE BLANKET-FROM WATERS

EDGE TO 5' BEHIND CROWN

    EROSION CONTROL MATTING WILL BE

    INSTALLED WITHIN 50' OF BANK FOR ALL

    HQ/EV WATERSHEDS.
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SECTION A-A

NOT TO SCALE

INSTREAM

TRENCH SPOIL

STORAGE

BERM

12"

MIN.

50'

MIN.

SILT FENCE

SHALLOW SUMP EXCAVATED

TO FORM BERM

A

A

NOTES:

 1. SOIL CONTAINMENT BERNS ARE TO BE USED WHERE INSTREAM TRENCH

     SPOIL COULD REENTER THE WATERCOURSE DIRECTLY OR INDIRECTLY AND

     WITH STIMULTANEOUS UTILIZATION OF SEDIMENT BARRIERS IF REQUIRED.

2.  MATERIAL USED FOR THE CONTAINMENT BERM SHOULD BE A MINIMUM OF 50'

     FROM THE WATERS EDGE. IT SHOULD BE KEPT TO A HEIGHT WHICH REMAINS

     STABLE DURING THE CONSTRUCTION PERIOD.

3.  CARE SHOULD BE TAKEN THAT THE SPOIL PILE DOES NOT OVERTOP THE

     CONTAINMENT BERM.

4.  THE CONTAINMENT BERM SHOULD BE DISMANTLED AND THE SITE RESTORED

     TO THE ORIGINAL CONDITION UPON COMPLETION OF THE WATER CROSSING.

5.  WHERE POSSIBLE, RIPARIAN VEGETATION SHALL BE LEFT IN PLACE.

6.  STAGED MOVEMENT OF INSTREAM SPOIL MAY BE REQUIRED IF QUANTITIES

     ARE EXCESSIVE.

7.  CARE AND ATTENTION MUST BE TAKEN TO ENSURE SPOIL CONTAINMENT BERMS

     ARE MAINTAINED.

8.  FULL CONSIDERATION FOR OVERALL SLOPE STABILITY IS REQUIRED WHEN

    SELECTING A SPOIL CONTAINMENT LOCATION.

INSTREAM

TRENCH SPOIL

SUITABLE SPOIL

CONTAINMENT BERM

SEDIMENT BARRIER TO BE

INSTALLED AS SECONDARY

PROTECTION IF REQUIRED
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ATTACHMENT O 

 

Hydrologic and Hydraulic Calculations 

 

   O1 - Access Roads Report 

   O2 – Diversion Swales Report 

   O3 - Access Road Silt Fence Reports 

   O4 – Silt Fence Design Summary Report 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





The attached hydrologic calculations were performed for all proposed permanent access roads 
field associated with the Connecticut Pipeline Extension (Project) Hartford County Connecticut.  
The Project would consist of installing approximately 13.3 miles of pipeline looping: 1.4 Miles of 
36-inch Pipeline Loop in Albany County, New York (“NY Loop”) 3.8 Miles of 36-inch Pipeline 
Loop in Berkshire County, Massachusetts (“MA Loop”). 8.15 Miles of 24-inch Pipeline Loop in 
Hampden County, Massachusetts and Hartford County, Connecticut (“CT Loop)”.  
 

The primary objective of the attached calculations is to analyze pre versus post development 
runoff associated with the construction of permanent access roadways to the pipeline.   

  



DESIGN CRITERIA AND METHODOLOGY 

 

The following design criteria and methodology was used to perform the calculations:  
 

1. Hydrologic Methodology 
Hydrologic calculations were performed using the Rational Method with HydroCAD v.10.0.     

 
Rational Method: Q=CIA 

 Q = flow (cubic feet per second - cfs) 
C = runoff coefficient 
A = drainage area (acres – ac) 
I = rainfall intensity (inches per hour – in/hr) 

 This method was used for drainage areas up to 200 acres in size 
 NOAA Technical Memorandum NWS Hydro-35 was used to determine “I” in 

Connecticut County of Hartford.  
 The following Runoff Coefficients were used: 

 
Cover 
Type 

Slope 
Range (%) 

Hydrologic 
Soil Group* 

Runoff 
Coefficient 

Pasture 0% - 6% D 0.20 
Impervious 
Surfaces 

All D 0.95 

Forest 0% – 20 % D 0.32 
Forest > 20 % D 0.38 
Gravel 0%-10% D 0.80 
*Hydrologic Soil Group D was used for a conservative approach. 

 

 Time of Concentrations were calculated using the following: 
o Sheet Flow:  

Manning’s Kinematic Solution 
Maximum (max) sheet flow length of 150ft 

  



o Shallow Concentrated Flow 
The travel time for shallow concentrated flow was calculated by dividing the travel 
path length by a calculated velocity.  The velocity for specific cover types were 
calculated using Manning’s equation. 
 

o Channel Flow 
Channel flow is calculated using Manning’s equation assuming full flow depth.   
 

Design Frequency:  
The design frequency utilized in the design varied based on the U.S. Weather Bureau 
Technical Paper 40.  A 2-year design, a 10-year, and a 100-year maximum design storm were 
utilized for all watershed classifications.   

 
2. Summary and Results 

The post construction hydrologic patterns of the access road areas are maintained.  The post 
development flows, summarized in the table below, are not significantly higher than pre 
development flows due to the construction of the access roadways and will not negatively impact 
the surrounding areas.  Overland sheet flow is promoted along the length of the access roads and 
a crushed stone surface is utilized to provide some permeability.  The minimal increase in runoff 
is further mitigated by the immediate surrounding areas which provide flood and peak flow 
attenuation. 
 

CT PAR‐05 
Pre‐

Development 
Flow 

Post‐
Development 

Flow 
Difference       Difference 

(cfs)  (cfs)  (cfs)  ( % ) 

2‐Year  7.5  7.7  0.2  2.7 

10‐Year  10.7  11.1  0.4  3.7 

100‐Year  18.6  18.8  0.2  1.1 
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AREA: CT PAR-5

13.5 ACRES

150



3S

CT PAR-5 PRE

7S

CT PAR-5 POST

Routing Diagram for C-ENG-14C4781CT-PAR05
Prepared by BL Companies,  Printed 11/17/2015

HydroCAD® 10.00  s/n 01334  © 2013 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Summary for Subcatchment 3S: CT PAR-5 PRE

Runoff = 7.47 cfs @ 0.50 hrs,  Volume= 0.309 af,  Depth= 0.27"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-05 2-yr  Duration=30 min,  Inten=1.90 in/hr

Area (sf) C Description
473,303 0.20 Pasture/Crops

12,896 0.95 Existing Paved Road
27,236 0.95 Existing Roof
26,760 0.80 Existing Gravel Road
47,400 0.32 Forest

587,595 0.29 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.1 100 0.0100 0.11 Sheet Flow, 100

Cultivated: Residue>20%   n= 0.170   P2= 2.88"
9.9 533 0.0100 0.90 Shallow Concentrated Flow, Shallow Conc.

Cultivated Straight Rows   Kv= 9.0 fps
5.1 383 0.0190 1.24 Shallow Concentrated Flow, Shallow Conc.

Cultivated Straight Rows   Kv= 9.0 fps
30.1 1,016 Total

Subcatchment 3S: CT PAR-5 PRE

Runoff

Hydrograph

Time  (hours)
3210

Fl
ow

  (
cf

s)

8

7

6

5

4

3

2

1

0

CT-05 2-yr
Duration=30 min,

Inten=1.90 in/hr
Runoff Area=587,595 sf

Runoff Volume=0.309 af
Runoff Depth=0.27"
Flow Length=1,016'

Tc=30.1 min
C=0.29

7.47 cfs



CT-05 2-yr  Duration=30 min,  Inten=1.90 in/hrC-ENG-14C4781CT-PAR05
  Printed  11/17/2015Prepared by BL Companies

Page 3HydroCAD® 10.00  s/n 01334  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment 7S: CT PAR-5 POST

Runoff = 7.73 cfs @ 0.50 hrs,  Volume= 0.319 af,  Depth= 0.28"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-05 2-yr  Duration=30 min,  Inten=1.90 in/hr

Area (sf) C Description
467,503 0.20 Pasture/Crops

12,896 0.95 Existing Paved Road
27,236 0.95 Existing Roof
16,393 0.80 Existing Gravel Road
42,275 0.32 Forest
20,500 0.80 Proposed Gravel Road

792 0.80 Gravel Pad (Mainline Valve)
587,595 0.30 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.1 100 0.0100 0.11 Sheet Flow, 100

Cultivated: Residue>20%   n= 0.170   P2= 2.88"
9.9 533 0.0100 0.90 Shallow Concentrated Flow, Shallow Conc.

Cultivated Straight Rows   Kv= 9.0 fps
5.1 378 0.0190 1.24 Shallow Concentrated Flow, Shallow Conc.

Cultivated Straight Rows   Kv= 9.0 fps
30.1 1,011 Total

Subcatchment 7S: CT PAR-5 POST

Runoff

Hydrograph

Time  (hours)
3210

Fl
ow

  (
cf

s)

8

7

6

5

4

3

2

1

0

CT-05 2-yr
Duration=30 min,

Inten=1.90 in/hr
Runoff Area=587,595 sf

Runoff Volume=0.319 af
Runoff Depth=0.28"
Flow Length=1,011'

Tc=30.1 min
C=0.30

7.73 cfs
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Summary for Subcatchment 3S: CT PAR-5 PRE

Runoff = 10.69 cfs @ 0.50 hrs,  Volume= 0.442 af,  Depth= 0.39"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-05 10-yr  Duration=30 min,  Inten=2.72 in/hr

Area (sf) C Description
473,303 0.20 Pasture/Crops

12,896 0.95 Existing Paved Road
27,236 0.95 Existing Roof
26,760 0.80 Existing Gravel Road
47,400 0.32 Forest

587,595 0.29 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.1 100 0.0100 0.11 Sheet Flow, 100

Cultivated: Residue>20%   n= 0.170   P2= 2.88"
9.9 533 0.0100 0.90 Shallow Concentrated Flow, Shallow Conc.

Cultivated Straight Rows   Kv= 9.0 fps
5.1 383 0.0190 1.24 Shallow Concentrated Flow, Shallow Conc.

Cultivated Straight Rows   Kv= 9.0 fps
30.1 1,016 Total

Subcatchment 3S: CT PAR-5 PRE

Runoff

Hydrograph

Time  (hours)
3210

Fl
ow

  (
cf

s)

11

10

9

8

7

6

5

4

3

2

1

0

CT-05 10-yr
Duration=30 min,

Inten=2.72 in/hr
Runoff Area=587,595 sf

Runoff Volume=0.442 af
Runoff Depth=0.39"
Flow Length=1,016'

Tc=30.1 min
C=0.29

10.69 cfs
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Summary for Subcatchment 7S: CT PAR-5 POST

Runoff = 11.06 cfs @ 0.50 hrs,  Volume= 0.457 af,  Depth= 0.41"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-05 10-yr  Duration=30 min,  Inten=2.72 in/hr

Area (sf) C Description
467,503 0.20 Pasture/Crops

12,896 0.95 Existing Paved Road
27,236 0.95 Existing Roof
16,393 0.80 Existing Gravel Road
42,275 0.32 Forest
20,500 0.80 Proposed Gravel Road

792 0.80 Gravel Pad (Mainline Valve)
587,595 0.30 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.1 100 0.0100 0.11 Sheet Flow, 100

Cultivated: Residue>20%   n= 0.170   P2= 2.88"
9.9 533 0.0100 0.90 Shallow Concentrated Flow, Shallow Conc.

Cultivated Straight Rows   Kv= 9.0 fps
5.1 378 0.0190 1.24 Shallow Concentrated Flow, Shallow Conc.

Cultivated Straight Rows   Kv= 9.0 fps
30.1 1,011 Total

Subcatchment 7S: CT PAR-5 POST

Runoff

Hydrograph

Time  (hours)
3210

Fl
ow

  (
cf

s)

12

11

10

9

8

7

6

5

4

3

2

1

0

CT-05 10-yr
Duration=30 min,

Inten=2.72 in/hr
Runoff Area=587,595 sf

Runoff Volume=0.457 af
Runoff Depth=0.41"
Flow Length=1,011'

Tc=30.1 min
C=0.30

11.06 cfs
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Summary for Subcatchment 3S: CT PAR-5 PRE

Runoff = 18.16 cfs @ 0.50 hrs,  Volume= 0.751 af,  Depth= 0.67"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-05 100-yr  Duration=30 min,  Inten=4.62 in/hr

Area (sf) C Description
473,303 0.20 Pasture/Crops

12,896 0.95 Existing Paved Road
27,236 0.95 Existing Roof
26,760 0.80 Existing Gravel Road
47,400 0.32 Forest

587,595 0.29 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.1 100 0.0100 0.11 Sheet Flow, 100

Cultivated: Residue>20%   n= 0.170   P2= 2.88"
9.9 533 0.0100 0.90 Shallow Concentrated Flow, Shallow Conc.

Cultivated Straight Rows   Kv= 9.0 fps
5.1 383 0.0190 1.24 Shallow Concentrated Flow, Shallow Conc.

Cultivated Straight Rows   Kv= 9.0 fps
30.1 1,016 Total

Subcatchment 3S: CT PAR-5 PRE

Runoff

Hydrograph

Time  (hours)
3210

Fl
ow

  (
cf

s)

20
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CT-05 100-yr
Duration=30 min,

Inten=4.62 in/hr
Runoff Area=587,595 sf

Runoff Volume=0.751 af
Runoff Depth=0.67"
Flow Length=1,016'

Tc=30.1 min
C=0.29

18.16 cfs
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Summary for Subcatchment 7S: CT PAR-5 POST

Runoff = 18.79 cfs @ 0.50 hrs,  Volume= 0.776 af,  Depth= 0.69"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-05 100-yr  Duration=30 min,  Inten=4.62 in/hr

Area (sf) C Description
467,503 0.20 Pasture/Crops

12,896 0.95 Existing Paved Road
27,236 0.95 Existing Roof
16,393 0.80 Existing Gravel Road
42,275 0.32 Forest
20,500 0.80 Proposed Gravel Road

792 0.80 Gravel Pad (Mainline Valve)
587,595 0.30 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.1 100 0.0100 0.11 Sheet Flow, 100

Cultivated: Residue>20%   n= 0.170   P2= 2.88"
9.9 533 0.0100 0.90 Shallow Concentrated Flow, Shallow Conc.

Cultivated Straight Rows   Kv= 9.0 fps
5.1 378 0.0190 1.24 Shallow Concentrated Flow, Shallow Conc.

Cultivated Straight Rows   Kv= 9.0 fps
30.1 1,011 Total

Subcatchment 7S: CT PAR-5 POST

Runoff

Hydrograph

Time  (hours)
3210

Fl
ow

  (
cf

s)

21
20
19
18
17
16
15
14
13
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11
10

9
8
7
6
5
4
3
2
1
0

CT-05 100-yr
Duration=30 min,

Inten=4.62 in/hr
Runoff Area=587,595 sf

Runoff Volume=0.776 af
Runoff Depth=0.69"
Flow Length=1,011'

Tc=30.1 min
C=0.30

18.79 cfs





The attached hydrologic and hydraulic calculations were performed for all temporary diversion 

swales proposed to be installed by the Connecticut Pipeline Extension (Project) Hartford County 

Connecticut.  The Project would consist of installing approximately 13.3 miles of pipeline looping: 

1.4 Miles of 36-inch Pipeline Loop in Albany County, New York (“NY Loop”) 3.8 Miles of 36-

inch Pipeline Loop in Berkshire County, Massachusetts (“MA Loop”). 8.15 Miles of 24-inch 

Pipeline Loop in Hampden County, Massachusetts and Hartford County, Connecticut (“CT 

Loop)”.  

The primary objective of the attached calculations is to evaluate the amount of stormwater runoff 

contributory to the proposed temporary diversion swales in order to confirm the diversion swale 

size and lining are adequate for the anticipated flow rates.  A typical temporary diversion swale 

will consist of a graded trapezoidal channel with erosion control blankets installed to protect bare 

soils until permanent vegetation becomes established.   

  



DESIGN CRITERIA AND METHODOLOGY 

 

The following design criteria and methodology was used to perform the calculations:  

 

1. Hydrologic Calculation Methodology 

Hydrologic calculations were performed using the Rational Method with HydroCAD v.10.0.  The 

specific method used to calculate the design flows for each watershed varied based on parameters 

such as the watershed size and slope, and ground cover type (e.g. pasture, forest, urban).   

 

a. Rational Method: Q=CIA 

• Q = flow (cubic feet per second - cfs) 

C = runoff coefficient 

A = drainage area (acres – ac) 

I = rainfall intensity (inches per hour – in/hr) 

• This method was used for drainage areas up to 200 acres in size 

• NOAA Technical Memorandum NWS Hydro-35 was used to determine “I” in Connecticut 

County of Hartford.  

• The following Runoff Coefficients were used: 

 

Cover 

Type 

Slope 

Range (%) 

Hydrologic Soil 

Group* 

Runoff 

Coefficient 

Pasture 0% - 6% D 0.20 

Forest 0% – 20 % D 0.32 

Forest > 20 % D 0.38 

*Hydrologic Soil Group D was used for a conservative approach. 

 

• Time of Concentrations were calculated using the following: 

o Sheet Flow:  

Manning’s Kinematic Solution 

Maximum (max) sheet flow length of 150ft 

  



o Shallow Concentrated Flow 

The travel time for shallow concentrated flow was calculated by dividing the travel 

path length by a calculated velocity.  The velocity for specific cover types were 

calculated using Manning’s equation. 

 

o Channel Flow 

As upstream channel morphology is not constant, the travel time for Channel flow was 

calculated by assuming a channel velocity of 15.00 ft/s and applying it to the shallow 

concentrated flow formula.   

 

b. Design Frequency:  

The design frequency utilized in the design varied based on the U.S. Weather Bureau Technical 

Paper 40.  A 2-year, a 5-year, and a 10-year storm event were analyzed for each watershed.   

 

2. Hydraulic Calculation Methodology 

The temporary diversion swales were sized using Manning’s equation.  To simplify the 

construction documents, a consistent swale size was selected.  The swale has a 2 foot bottom width, 

a 11 foot top width, and a 1.5 foot depth and 3:1 side slopes as required per the 2002 CT Guidelines 

for Soil Erosion and Sediment Control (Guidelines).  Per the Guidelines, when contributing 

drainage areas are 5 acres or less the diversion swales shall be designed to convey the 2 year design 

storm.  If the contributing drainage area is over 5 acres the swale must safely convey the 10 year 

storm event while maintaining 0.3’ of free board.  The proposed diversions for this project have 

been designed in conformance with the Guidelines.  North American Green’s Erosion Control 

Materials Design Software was utilized to perform hydraulic calculations for each swale.  The 

swale design flow rate, geometry, slope, and lining are provided as inputs to the software.  The 

software calculates the swale capacity and shear stress for the design flow with the unvegetated 

temporary erosion control blanket scenario, and the vegetated scenario.  The software performs 

calculations in accordance with FHWA Hydraulic Engineering Circular #15 (HEC-15) and the 

USDA Agricultural Handbook No. 667. 

 

3. Summary and Results 

The temporary diversion swales are sized appropriately for the analyzed storm events.  There are 

two diversions with contributing areas over 5 acres, the attached calculations demonstrate that they 

swales have the capacity to convey the 10 year storm while maintaining the required freeboard.  

The erosion control blankets selected will protect the bare soils from erosion while vegetation is 

being established, and once established the vegetation will protect the swales from erosion.  The 

following table summarizes the results of the analysis and design. 

 



Connecticut Pipeline Expansion-CT Loop

Diversion Swale Summary Sheet

SWALE 

I.D.

CHANNEL NO. 

STATIONING

BOTTOM 

WIDTH B (FT)

DEPTH D 

(FT)

TOP WIDTH 

W (FT)

Z1 

(FT)

Z2 

(FT)

TEMPORARY 

LINING* PERMANENT LINING

Design 

Flow (CFS)

Cross Pipe 

Approx. Sta.

 Cross Pipe 

Size (in.)

Number of 

Pipes

Pipe Length 

(FT)

Pipe Inv. 

(In)

Pipe Inv. 

(Out)

Level Spreader 

Length (FT.)**

Level Spreader 

Entrance Width (FT.)

Level Spreader 

End Width (FT.)

Level Spreader 

Depth (FT.) Notes

1 92+00 2 1.5 11.0 3 3 SC150 UNREINFORCED VEGETATION 2.19 N/A 10 10 3 0.5

2 102+50 2 1.5 11.0 3 3 SC150 UNREINFORCED VEGETATION 1.86 N/A 10 10 3 0.5

3 128+00 2 1.5 11.0 3 3 SC150 UNREINFORCED VEGETATION 1.52 N/A 10 10 3 0.5

4 295+50 2 1.5 11.0 3 3 SC150 UNREINFORCED VEGETATION 4.83 N/A 10 10 3 0.5

6 297+50 2 1.5 11.0 3 3 SC150 UNREINFORCED VEGETATION 3.07 N/A 10 10 3 0.5

7 306+00 2 1.5 11.0 3 3 SC150 UNREINFORCED VEGETATION 4.07 N/A 10 10 3 0.5

8 390+00 2 1.5 11.0 3 3 SC150 UNREINFORCED VEGETATION 4.88 N/A 10 10 3 0.5

*   SEE DETAIL IN CALCULATIONS FOR PRODUCT INFORMATION

** LEVEL SPREADER TO BE DESIGNED TO CONSTRUCTION BEST MANAGEMENT PRACTICES FIGURE NUMBER 28

CONNECTICUT EXPANSION PROJECT - CONNECTICUT LOOP





1S

CT-92+00

2R

Diversion Swale

Routing Diagram for Main Line Diversion Swale_CT92+00
Prepared by BL Companies,  Printed 3/23/2016

HydroCAD® 10.00  s/n 01334  © 2013 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



CT-05 2-yr  Duration=46 min,  Inten=1.41 in/hrMain Line Diversion Swale_CT92+00
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Page 2HydroCAD® 10.00  s/n 01334  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: CT-92+00

Runoff = 1.75 cfs @ 0.77 hrs,  Volume= 0.112 af,  Depth= 0.34"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-05 2-yr  Duration=46 min,  Inten=1.41 in/hr

Area (ac) C Description

3.900 0.32 Forest, 0-20%, D Soil

3.900 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

33.7 150 0.0667 0.07 Sheet Flow, Sheet 1
Woods: Dense underbrush   n= 0.800   P2= 2.88"

12.6 780 0.0423 1.03 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

46.3 930 Total

Subcatchment 1S: CT-92+00

Runoff

Hydrograph

Time  (hours)
3210

F
lo

w
  

(c
fs

)

1

0

CT-05 2-yr

Duration=46 min,

Inten=1.41 in/hr

Runoff Area=3.900 ac

Runoff Volume=0.112 af

Runoff Depth=0.34"

Flow Length=930'

Tc=46.3 min

C=0.32

1.75 cfs
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Summary for Reach 2R: Diversion Swale

Inflow Area = 3.900 ac, 0.00% Impervious,  Inflow Depth = 0.34"    for  2-yr event
Inflow = 1.75 cfs @ 0.77 hrs,  Volume= 0.112 af
Outflow = 1.69 cfs @ 0.86 hrs,  Volume= 0.112 af,  Atten= 4%,  Lag= 5.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.90 fps,  Min. Travel Time= 3.5 min
Avg. Velocity = 0.43 fps,  Avg. Travel Time= 7.4 min

Peak Storage= 358 cf @ 0.80 hrs
Average Depth at Peak Storage= 0.53'
Bank-Full Depth= 1.50'  Flow Area= 9.8 sf,  Capacity= 15.69 cfs

2.00'  x  1.50'  deep channel,  n= 0.104
Side Slope Z-value= 3.0 '/'   Top Width= 11.00'
Length= 190.0'   Slope= 0.0158 '/'
Inlet Invert= 170.00',  Outlet Invert= 167.00'

‡

Reach 2R: Diversion Swale

Inflow
Outflow

Hydrograph

Time  (hours)
3210

F
lo

w
  

(c
fs

)

1

0

Inflow Area=3.900 ac

Avg. Flow Depth=0.53'

Max Vel=0.90 fps

n=0.104

L=190.0'

S=0.0158 '/'

Capacity=15.69 cfs

1.75 cfs

1.69 cfs
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Summary for Subcatchment 1S: CT-92+00

Runoff = 2.19 cfs @ 0.77 hrs,  Volume= 0.139 af,  Depth= 0.43"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-05 5-yr  Duration=46 min,  Inten=1.76 in/hr

Area (ac) C Description

3.900 0.32 Forest, 0-20%, D Soil

3.900 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

33.7 150 0.0667 0.07 Sheet Flow, Sheet 1
Woods: Dense underbrush   n= 0.800   P2= 2.88"

12.6 780 0.0423 1.03 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

46.3 930 Total

Subcatchment 1S: CT-92+00

Runoff

Hydrograph

Time  (hours)
3210

F
lo

w
  

(c
fs

)

2

1

0

CT-05 5-yr

Duration=46 min,

Inten=1.76 in/hr

Runoff Area=3.900 ac

Runoff Volume=0.139 af

Runoff Depth=0.43"

Flow Length=930'

Tc=46.3 min

C=0.32

2.19 cfs
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Summary for Reach 2R: Diversion Swale

Inflow Area = 3.900 ac, 0.00% Impervious,  Inflow Depth = 0.43"    for  5-yr event
Inflow = 2.19 cfs @ 0.77 hrs,  Volume= 0.139 af
Outflow = 2.12 cfs @ 0.85 hrs,  Volume= 0.139 af,  Atten= 3%,  Lag= 5.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.95 fps,  Min. Travel Time= 3.3 min
Avg. Velocity = 0.45 fps,  Avg. Travel Time= 7.0 min

Peak Storage= 421 cf @ 0.80 hrs
Average Depth at Peak Storage= 0.59'
Bank-Full Depth= 1.50'  Flow Area= 9.8 sf,  Capacity= 15.69 cfs

2.00'  x  1.50'  deep channel,  n= 0.104
Side Slope Z-value= 3.0 '/'   Top Width= 11.00'
Length= 190.0'   Slope= 0.0158 '/'
Inlet Invert= 170.00',  Outlet Invert= 167.00'

‡

Reach 2R: Diversion Swale

Inflow
Outflow

Hydrograph

Time  (hours)
3210

F
lo

w
  

(c
fs

)

2

1

0

Inflow Area=3.900 ac

Avg. Flow Depth=0.59'

Max Vel=0.95 fps

n=0.104

L=190.0'

S=0.0158 '/'

Capacity=15.69 cfs

2.19 cfs

2.12 cfs
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Summary for Subcatchment 1S: CT-92+00

Runoff = 2.59 cfs @ 0.77 hrs,  Volume= 0.165 af,  Depth= 0.51"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-05 10-yr  Duration=46 min,  Inten=2.08 in/hr

Area (ac) C Description

3.900 0.32 Forest, 0-20%, D Soil

3.900 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

33.7 150 0.0667 0.07 Sheet Flow, Sheet 1
Woods: Dense underbrush   n= 0.800   P2= 2.88"

12.6 780 0.0423 1.03 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

46.3 930 Total

Subcatchment 1S: CT-92+00

Runoff

Hydrograph

Time  (hours)
3210

F
lo

w
  

(c
fs

)

2

1

0

CT-05 10-yr

Duration=46 min,

Inten=2.08 in/hr

Runoff Area=3.900 ac

Runoff Volume=0.165 af

Runoff Depth=0.51"

Flow Length=930'

Tc=46.3 min

C=0.32

2.59 cfs
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Summary for Reach 2R: Diversion Swale

Inflow Area = 3.900 ac, 0.00% Impervious,  Inflow Depth = 0.51"    for  10-yr event
Inflow = 2.59 cfs @ 0.77 hrs,  Volume= 0.165 af
Outflow = 2.51 cfs @ 0.85 hrs,  Volume= 0.165 af,  Atten= 3%,  Lag= 4.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.00 fps,  Min. Travel Time= 3.2 min
Avg. Velocity = 0.47 fps,  Avg. Travel Time= 6.7 min

Peak Storage= 477 cf @ 0.79 hrs
Average Depth at Peak Storage= 0.64'
Bank-Full Depth= 1.50'  Flow Area= 9.8 sf,  Capacity= 15.69 cfs

2.00'  x  1.50'  deep channel,  n= 0.104
Side Slope Z-value= 3.0 '/'   Top Width= 11.00'
Length= 190.0'   Slope= 0.0158 '/'
Inlet Invert= 170.00',  Outlet Invert= 167.00'

‡

Reach 2R: Diversion Swale

Inflow
Outflow

Hydrograph

Time  (hours)
3210

F
lo

w
  

(c
fs

)

2

1

0

Inflow Area=3.900 ac

Avg. Flow Depth=0.64'

Max Vel=1.00 fps

n=0.104

L=190.0'

S=0.0158 '/'

Capacity=15.69 cfs

2.59 cfs

2.51 cfs
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Erosion Control Materials Design Software
Version 5.0

Project Name: Kinder Morgan-CT
Project Number: 49018
Channel Name: 92+00 

Discharge 2.19

Peak Flow Period 2

Channel Slope 0.015789

Channel Bottom Width 2

Left Side Slope 3

Right Side Slope 3

Low Flow Liner

Retardance Class C

Vegtation Type Mix (Sod & Bunch)

Vegetation Density Good 75-95%

Soil Type Silt Loam

SC150

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

SC150 
Unvegetated

Straight 2.19 cfs 1.64 
ft/s

0.41 ft 0.05 2 lbs/ft2 0.41 lbs/ft2 4.91 STABLE D

Unreinforced Vegetation - Class C - Mix (Sod & Bunch) - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

Unreinforced 
Vegetation

Straight 2.19 cfs 0.76 
ft/s

0.7 ft 0.144 4.2 lbs/ft2 0.69 lbs/ft2 6.06 STABLE --

Underlying 
Substrate

Straight 2.19 cfs 0.76 
ft/s

0.7 ft -- 0.04 lbs/ft2 0.002 lbs/ft2 17.28 STABLE --

Page 1 of 2
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Summary for Subcatchment 1S: CT-102+50

Runoff = 1.53 cfs @ 0.45 hrs,  Volume= 0.057 af,  Depth= 0.29"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-05 2-yr  Duration=27 min,  Inten=2.02 in/hr

Area (ac) C Description

2.356 0.32 Forest, 0-20%, D Soil

2.356 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

18.6 150 0.0733 0.13 Sheet Flow, Sheet 1
Woods: Light underbrush   n= 0.400   P2= 2.88"

8.5 448 0.0156 0.87 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

27.1 598 Total

Subcatchment 1S: CT-102+50

Runoff

Hydrograph

Time  (hours)
3210

F
lo

w
  

(c
fs

) 1

0

CT-05 2-yr

Duration=27 min,

Inten=2.02 in/hr

Runoff Area=2.356 ac

Runoff Volume=0.057 af

Runoff Depth=0.29"

Flow Length=598'

Tc=27.1 min

C=0.32

1.53 cfs
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Summary for Reach 2R: Diversion Swale

Inflow Area = 2.356 ac, 0.00% Impervious,  Inflow Depth = 0.29"    for  2-yr event
Inflow = 1.53 cfs @ 0.45 hrs,  Volume= 0.057 af
Outflow = 1.34 cfs @ 0.60 hrs,  Volume= 0.057 af,  Atten= 12%,  Lag= 9.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.74 fps,  Min. Travel Time= 6.0 min
Avg. Velocity = 0.27 fps,  Avg. Travel Time= 16.2 min

Peak Storage= 484 cf @ 0.50 hrs
Average Depth at Peak Storage= 0.51'
Bank-Full Depth= 1.50'  Flow Area= 9.8 sf,  Capacity= 13.21 cfs

2.00'  x  1.50'  deep channel,  n= 0.104
Side Slope Z-value= 3.0 '/'   Top Width= 11.00'
Length= 268.0'   Slope= 0.0112 '/'
Inlet Invert= 160.00',  Outlet Invert= 157.00'

‡

Reach 2R: Diversion Swale

Inflow
Outflow

Hydrograph

Time  (hours)
3210

F
lo

w
  

(c
fs

) 1

0

Inflow Area=2.356 ac

Avg. Flow Depth=0.51'

Max Vel=0.74 fps

n=0.104

L=268.0'

S=0.0112 '/'

Capacity=13.21 cfs

1.53 cfs

1.34 cfs
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Summary for Subcatchment 1S: CT-102+50

Runoff = 1.86 cfs @ 0.45 hrs,  Volume= 0.069 af,  Depth= 0.35"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-05 5-yr  Duration=27 min,  Inten=2.46 in/hr

Area (ac) C Description

2.356 0.32 Forest, 0-20%, D Soil

2.356 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

18.6 150 0.0733 0.13 Sheet Flow, Sheet 1
Woods: Light underbrush   n= 0.400   P2= 2.88"

8.5 448 0.0156 0.87 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

27.1 598 Total

Subcatchment 1S: CT-102+50

Runoff

Hydrograph

Time  (hours)
3210

F
lo

w
  

(c
fs

)

2

1

0

CT-05 5-yr

Duration=27 min,

Inten=2.46 in/hr

Runoff Area=2.356 ac

Runoff Volume=0.069 af

Runoff Depth=0.35"

Flow Length=598'

Tc=27.1 min

C=0.32

1.86 cfs
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Summary for Reach 2R: Diversion Swale

Inflow Area = 2.356 ac, 0.00% Impervious,  Inflow Depth = 0.35"    for  5-yr event
Inflow = 1.86 cfs @ 0.45 hrs,  Volume= 0.069 af
Outflow = 1.65 cfs @ 0.60 hrs,  Volume= 0.069 af,  Atten= 11%,  Lag= 8.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.79 fps,  Min. Travel Time= 5.7 min
Avg. Velocity = 0.29 fps,  Avg. Travel Time= 15.5 min

Peak Storage= 562 cf @ 0.50 hrs
Average Depth at Peak Storage= 0.57'
Bank-Full Depth= 1.50'  Flow Area= 9.8 sf,  Capacity= 13.21 cfs

2.00'  x  1.50'  deep channel,  n= 0.104
Side Slope Z-value= 3.0 '/'   Top Width= 11.00'
Length= 268.0'   Slope= 0.0112 '/'
Inlet Invert= 160.00',  Outlet Invert= 157.00'

‡

Reach 2R: Diversion Swale

Inflow
Outflow

Hydrograph

Time  (hours)
3210

F
lo

w
  

(c
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)

2

1

0

Inflow Area=2.356 ac

Avg. Flow Depth=0.57'

Max Vel=0.79 fps

n=0.104

L=268.0'

S=0.0112 '/'

Capacity=13.21 cfs

1.86 cfs

1.65 cfs
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Summary for Subcatchment 1S: CT-102+50

Runoff = 2.17 cfs @ 0.45 hrs,  Volume= 0.081 af,  Depth= 0.41"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-05 10-yr  Duration=27 min,  Inten=2.87 in/hr

Area (ac) C Description

2.356 0.32 Forest, 0-20%, D Soil

2.356 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

18.6 150 0.0733 0.13 Sheet Flow, Sheet 1
Woods: Light underbrush   n= 0.400   P2= 2.88"

8.5 448 0.0156 0.87 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

27.1 598 Total

Subcatchment 1S: CT-102+50

Runoff

Hydrograph

Time  (hours)
3210

F
lo

w
  

(c
fs

)

2

1

0

CT-05 10-yr

Duration=27 min,

Inten=2.87 in/hr

Runoff Area=2.356 ac

Runoff Volume=0.081 af

Runoff Depth=0.41"

Flow Length=598'

Tc=27.1 min

C=0.32

2.17 cfs
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Summary for Reach 2R: Diversion Swale

Inflow Area = 2.356 ac, 0.00% Impervious,  Inflow Depth = 0.41"    for  10-yr event
Inflow = 2.17 cfs @ 0.45 hrs,  Volume= 0.081 af
Outflow = 1.94 cfs @ 0.59 hrs,  Volume= 0.081 af,  Atten= 11%,  Lag= 8.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.82 fps,  Min. Travel Time= 5.4 min
Avg. Velocity = 0.30 fps,  Avg. Travel Time= 15.0 min

Peak Storage= 632 cf @ 0.50 hrs
Average Depth at Peak Storage= 0.61'
Bank-Full Depth= 1.50'  Flow Area= 9.8 sf,  Capacity= 13.21 cfs

2.00'  x  1.50'  deep channel,  n= 0.104
Side Slope Z-value= 3.0 '/'   Top Width= 11.00'
Length= 268.0'   Slope= 0.0112 '/'
Inlet Invert= 160.00',  Outlet Invert= 157.00'

‡

Reach 2R: Diversion Swale

Inflow
Outflow

Hydrograph

Time  (hours)
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w
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0

Inflow Area=2.356 ac

Avg. Flow Depth=0.61'

Max Vel=0.82 fps

n=0.104

L=268.0'

S=0.0112 '/'

Capacity=13.21 cfs

2.17 cfs

1.94 cfs



Tensar International Corporation 
5401 St. Wendel-Cynthiana Road 

Poseyville, Indiana 47633 
Tel. 800.772.2040 
Fax 812.867.0247 

www.nagreen.com 

Erosion Control Materials Design Software
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Project Name: Kinder Morgan-CT
Project Number: 49018
Channel Name: 102+50 

Discharge 1.86

Peak Flow Period 2

Channel Slope 0.0112

Channel Bottom Width 2

Left Side Slope 3

Right Side Slope 3

Low Flow Liner

Retardance Class C

Vegtation Type Mix (Sod & Bunch)

Vegetation Density Good 75-95%

Soil Type Silt Loam

SC150

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

SC150 
Unvegetated

Straight 1.86 cfs 1.38 
ft/s

0.42 ft 0.05 2 lbs/ft2 0.29 lbs/ft2 6.9 STABLE D

Unreinforced Vegetation - Class C - Mix (Sod & Bunch) - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

Unreinforced 
Vegetation

Straight 1.86 cfs 0.59 
ft/s

0.75 ft 0.162 4.2 lbs/ft2 0.52 lbs/ft2 8.06 STABLE --

Underlying 
Substrate

Straight 1.86 cfs 0.59 
ft/s

0.75 ft -- 0.04 lbs/ft2 0.001 lbs/ft2 28.8 STABLE --
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Summary for Subcatchment 1S: CT-128+00

Runoff = 1.21 cfs @ 0.83 hrs,  Volume= 0.084 af,  Depth= 0.35"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-05 2-yr  Duration=50 min,  Inten=1.33 in/hr

Area (ac) C Description

2.850 0.32 Forest, 0-20%, D Soil

2.850 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

40.6 150 0.0419 0.06 Sheet Flow, Sheet 1
Woods: Dense underbrush   n= 0.800   P2= 2.88"

9.6 588 0.0419 1.02 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

50.2 738 Total

Subcatchment 1S: CT-128+00

Runoff

Hydrograph

Time  (hours)
3210

F
lo

w
  

(c
fs

)

1

0

CT-05 2-yr

Duration=50 min,

Inten=1.33 in/hr

Runoff Area=2.850 ac

Runoff Volume=0.084 af

Runoff Depth=0.35"

Flow Length=738'

Slope=0.0419 '/'

Tc=50.2 min

C=0.32

1.21 cfs
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Summary for Reach 2R: Diversion Swale

Inflow Area = 2.850 ac, 0.00% Impervious,  Inflow Depth = 0.35"    for  2-yr event
Inflow = 1.21 cfs @ 0.83 hrs,  Volume= 0.084 af
Outflow = 1.14 cfs @ 0.99 hrs,  Volume= 0.084 af,  Atten= 6%,  Lag= 9.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.69 fps,  Min. Travel Time= 6.0 min
Avg. Velocity = 0.36 fps,  Avg. Travel Time= 11.4 min

Peak Storage= 411 cf @ 0.89 hrs
Average Depth at Peak Storage= 0.48'
Bank-Full Depth= 1.50'  Flow Area= 9.8 sf,  Capacity= 12.56 cfs

2.00'  x  1.50'  deep channel,  n= 0.104
Side Slope Z-value= 3.0 '/'   Top Width= 11.00'
Length= 247.0'   Slope= 0.0101 '/'
Inlet Invert= 168.00',  Outlet Invert= 165.50'

‡

Reach 2R: Diversion Swale

Inflow
Outflow

Hydrograph

Time  (hours)
3210

F
lo

w
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0

Inflow Area=2.850 ac

Avg. Flow Depth=0.48'

Max Vel=0.69 fps

n=0.104

L=247.0'

S=0.0101 '/'

Capacity=12.56 cfs

1.21 cfs

1.14 cfs
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Summary for Subcatchment 1S: CT-128+00

Runoff = 1.52 cfs @ 0.83 hrs,  Volume= 0.105 af,  Depth= 0.44"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-05 5-yr  Duration=50 min,  Inten=1.67 in/hr

Area (ac) C Description

2.850 0.32 Forest, 0-20%, D Soil

2.850 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

40.6 150 0.0419 0.06 Sheet Flow, Sheet 1
Woods: Dense underbrush   n= 0.800   P2= 2.88"

9.6 588 0.0419 1.02 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

50.2 738 Total

Subcatchment 1S: CT-128+00

Runoff

Hydrograph

Time  (hours)
3210

F
lo

w
  

(c
fs

) 1

0

CT-05 5-yr

Duration=50 min,

Inten=1.67 in/hr

Runoff Area=2.850 ac

Runoff Volume=0.105 af

Runoff Depth=0.44"

Flow Length=738'

Slope=0.0419 '/'

Tc=50.2 min

C=0.32

1.52 cfs
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Summary for Reach 2R: Diversion Swale

Inflow Area = 2.850 ac, 0.00% Impervious,  Inflow Depth = 0.44"    for  5-yr event
Inflow = 1.52 cfs @ 0.83 hrs,  Volume= 0.105 af
Outflow = 1.44 cfs @ 0.98 hrs,  Volume= 0.105 af,  Atten= 6%,  Lag= 8.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.73 fps,  Min. Travel Time= 5.6 min
Avg. Velocity = 0.38 fps,  Avg. Travel Time= 10.8 min

Peak Storage= 486 cf @ 0.88 hrs
Average Depth at Peak Storage= 0.54'
Bank-Full Depth= 1.50'  Flow Area= 9.8 sf,  Capacity= 12.56 cfs

2.00'  x  1.50'  deep channel,  n= 0.104
Side Slope Z-value= 3.0 '/'   Top Width= 11.00'
Length= 247.0'   Slope= 0.0101 '/'
Inlet Invert= 168.00',  Outlet Invert= 165.50'

‡

Reach 2R: Diversion Swale

Inflow
Outflow

Hydrograph

Time  (hours)
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F
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w
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Inflow Area=2.850 ac

Avg. Flow Depth=0.54'

Max Vel=0.73 fps

n=0.104

L=247.0'

S=0.0101 '/'

Capacity=12.56 cfs

1.52 cfs

1.44 cfs



CT-05 10-yr  Duration=50 min,  Inten=1.97 in/hrMain Line Diversion Swale_CT128+00
  Printed  3/23/2016Prepared by BL Companies

Page 6HydroCAD® 10.00  s/n 01334  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: CT-128+00

Runoff = 1.80 cfs @ 0.83 hrs,  Volume= 0.124 af,  Depth= 0.52"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-05 10-yr  Duration=50 min,  Inten=1.97 in/hr

Area (ac) C Description

2.850 0.32 Forest, 0-20%, D Soil

2.850 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

40.6 150 0.0419 0.06 Sheet Flow, Sheet 1
Woods: Dense underbrush   n= 0.800   P2= 2.88"

9.6 588 0.0419 1.02 Shallow Concentrated Flow, SCF
Woodland   Kv= 5.0 fps

50.2 738 Total

Subcatchment 1S: CT-128+00

Runoff

Hydrograph

Time  (hours)
3210

F
lo

w
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2

1

0

CT-05 10-yr

Duration=50 min,

Inten=1.97 in/hr

Runoff Area=2.850 ac

Runoff Volume=0.124 af

Runoff Depth=0.52"

Flow Length=738'

Slope=0.0419 '/'

Tc=50.2 min

C=0.32

1.80 cfs
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Summary for Reach 2R: Diversion Swale

Inflow Area = 2.850 ac, 0.00% Impervious,  Inflow Depth = 0.52"    for  10-yr event
Inflow = 1.80 cfs @ 0.83 hrs,  Volume= 0.124 af
Outflow = 1.71 cfs @ 0.97 hrs,  Volume= 0.124 af,  Atten= 5%,  Lag= 8.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.77 fps,  Min. Travel Time= 5.4 min
Avg. Velocity = 0.40 fps,  Avg. Travel Time= 10.3 min

Peak Storage= 551 cf @ 0.88 hrs
Average Depth at Peak Storage= 0.59'
Bank-Full Depth= 1.50'  Flow Area= 9.8 sf,  Capacity= 12.56 cfs

2.00'  x  1.50'  deep channel,  n= 0.104
Side Slope Z-value= 3.0 '/'   Top Width= 11.00'
Length= 247.0'   Slope= 0.0101 '/'
Inlet Invert= 168.00',  Outlet Invert= 165.50'

‡

Reach 2R: Diversion Swale

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=2.850 ac

Avg. Flow Depth=0.59'

Max Vel=0.77 fps

n=0.104

L=247.0'

S=0.0101 '/'

Capacity=12.56 cfs

1.80 cfs

1.71 cfs





Tensar International Corporation 
5401 St. Wendel-Cynthiana Road 

Poseyville, Indiana 47633 
Tel. 800.772.2040 
Fax 812.867.0247 

www.nagreen.com 

Erosion Control Materials Design Software
Version 5.0

Project Name: Kinder Morgan-CT
Project Number: 49018
Channel Name: 128+00 

Discharge 1.52

Peak Flow Period 2

Channel Slope 0.0101

Channel Bottom Width 2

Left Side Slope 3

Right Side Slope 3

Low Flow Liner

Retardance Class C

Vegtation Type Mix (Sod & Bunch)

Vegetation Density Good 75-95%

Soil Type Silt Loam

SC150

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

SC150 
Unvegetated

Straight 1.52 cfs 1.26 
ft/s

0.38 ft 0.05 2 lbs/ft2 0.24 lbs/ft2 8.27 STABLE D

Unreinforced Vegetation - Class C - Mix (Sod & Bunch) - Good 75-95%

Phase Reach DischargeVelocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

Unreinforced 
Vegetation

Straight 1.52 cfs 0.5 ft/s 0.73 ft 0.18 4.2 lbs/ft2 0.46 lbs/ft2 9.13 STABLE --

Underlying 
Substrate

Straight 1.52 cfs 0.5 ft/s 0.73 ft -- 0.04 lbs/ft2 0.001 lbs/ft2 40.38 STABLE --
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Summary for Subcatchment 1S: CT-295+50

Runoff = 3.39 cfs @ 0.45 hrs,  Volume= 0.126 af,  Depth= 0.29"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-05 2-yr  Duration=27 min,  Inten=2.02 in/hr

Area (ac) C Description

5.213 0.32 Forest, 0-20%, D Soil

5.213 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.2 150 0.0600 0.27 Sheet Flow, Sheet 1
Grass: Short   n= 0.150   P2= 2.88"

17.8 1,274 0.0290 1.19 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

27.0 1,424 Total

Subcatchment 1S: CT-295+50

Runoff

Hydrograph

Time  (hours)
3210

F
lo

w
  

(c
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3
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1

0

CT-05 2-yr

Duration=27 min,

Inten=2.02 in/hr

Runoff Area=5.213 ac

Runoff Volume=0.126 af

Runoff Depth=0.29"

Flow Length=1,424'

Tc=27.0 min

C=0.32

3.39 cfs
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Summary for Reach 2R: Diversion Swale

Inflow Area = 5.213 ac, 0.00% Impervious,  Inflow Depth = 0.29"    for  2-yr event
Inflow = 3.39 cfs @ 0.45 hrs,  Volume= 0.126 af
Outflow = 3.28 cfs @ 0.49 hrs,  Volume= 0.126 af,  Atten= 3%,  Lag= 2.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.38 fps,  Min. Travel Time= 1.7 min
Avg. Velocity = 0.48 fps,  Avg. Travel Time= 5.0 min

Peak Storage= 337 cf @ 0.46 hrs
Average Depth at Peak Storage= 0.62'
Bank-Full Depth= 1.50'  Flow Area= 9.8 sf,  Capacity= 22.23 cfs

2.00'  x  1.50'  deep channel,  n= 0.104
Side Slope Z-value= 3.0 '/'   Top Width= 11.00'
Length= 142.0'   Slope= 0.0317 '/'
Inlet Invert= 140.50',  Outlet Invert= 136.00'

‡

Reach 2R: Diversion Swale
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Hydrograph
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Inflow Area=5.213 ac

Avg. Flow Depth=0.62'

Max Vel=1.38 fps

n=0.104

L=142.0'

S=0.0317 '/'

Capacity=22.23 cfs

3.39 cfs

3.28 cfs
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Summary for Subcatchment 1S: CT-295+50

Runoff = 4.14 cfs @ 0.45 hrs,  Volume= 0.154 af,  Depth= 0.35"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-05 5-yr  Duration=27 min,  Inten=2.46 in/hr

Area (ac) C Description

5.213 0.32 Forest, 0-20%, D Soil

5.213 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.2 150 0.0600 0.27 Sheet Flow, Sheet 1
Grass: Short   n= 0.150   P2= 2.88"

17.8 1,274 0.0290 1.19 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

27.0 1,424 Total

Subcatchment 1S: CT-295+50

Runoff

Hydrograph

Time  (hours)
3210
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w
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0

CT-05 5-yr

Duration=27 min,

Inten=2.46 in/hr

Runoff Area=5.213 ac

Runoff Volume=0.154 af

Runoff Depth=0.35"

Flow Length=1,424'

Tc=27.0 min

C=0.32

4.14 cfs
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Summary for Reach 2R: Diversion Swale

Inflow Area = 5.213 ac, 0.00% Impervious,  Inflow Depth = 0.35"    for  5-yr event
Inflow = 4.14 cfs @ 0.45 hrs,  Volume= 0.154 af
Outflow = 4.01 cfs @ 0.49 hrs,  Volume= 0.154 af,  Atten= 3%,  Lag= 2.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.46 fps,  Min. Travel Time= 1.6 min
Avg. Velocity = 0.50 fps,  Avg. Travel Time= 4.7 min

Peak Storage= 390 cf @ 0.46 hrs
Average Depth at Peak Storage= 0.68'
Bank-Full Depth= 1.50'  Flow Area= 9.8 sf,  Capacity= 22.23 cfs

2.00'  x  1.50'  deep channel,  n= 0.104
Side Slope Z-value= 3.0 '/'   Top Width= 11.00'
Length= 142.0'   Slope= 0.0317 '/'
Inlet Invert= 140.50',  Outlet Invert= 136.00'

‡

Reach 2R: Diversion Swale
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Inflow Area=5.213 ac

Avg. Flow Depth=0.68'

Max Vel=1.46 fps

n=0.104

L=142.0'

S=0.0317 '/'

Capacity=22.23 cfs

4.14 cfs

4.01 cfs
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Summary for Subcatchment 1S: CT-295+50

Runoff = 4.83 cfs @ 0.45 hrs,  Volume= 0.180 af,  Depth= 0.41"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-05 10-yr  Duration=27 min,  Inten=2.87 in/hr

Area (ac) C Description

5.213 0.32 Forest, 0-20%, D Soil

5.213 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.2 150 0.0600 0.27 Sheet Flow, Sheet 1
Grass: Short   n= 0.150   P2= 2.88"

17.8 1,274 0.0290 1.19 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

27.0 1,424 Total

Subcatchment 1S: CT-295+50

Runoff

Hydrograph

Time  (hours)
3210
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w
  

(c
fs

)

5

4

3

2

1

0

CT-05 10-yr

Duration=27 min,

Inten=2.87 in/hr

Runoff Area=5.213 ac

Runoff Volume=0.180 af

Runoff Depth=0.41"

Flow Length=1,424'

Tc=27.0 min

C=0.32

4.83 cfs
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Summary for Reach 2R: Diversion Swale

Inflow Area = 5.213 ac, 0.00% Impervious,  Inflow Depth = 0.41"    for  10-yr event
Inflow = 4.83 cfs @ 0.45 hrs,  Volume= 0.180 af
Outflow = 4.68 cfs @ 0.49 hrs,  Volume= 0.180 af,  Atten= 3%,  Lag= 2.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.52 fps,  Min. Travel Time= 1.6 min
Avg. Velocity = 0.52 fps,  Avg. Travel Time= 4.6 min

Peak Storage= 437 cf @ 0.46 hrs
Average Depth at Peak Storage= 0.73'
Bank-Full Depth= 1.50'  Flow Area= 9.8 sf,  Capacity= 22.23 cfs

2.00'  x  1.50'  deep channel,  n= 0.104
Side Slope Z-value= 3.0 '/'   Top Width= 11.00'
Length= 142.0'   Slope= 0.0317 '/'
Inlet Invert= 140.50',  Outlet Invert= 136.00'

‡

Reach 2R: Diversion Swale
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Inflow Area=5.213 ac

Avg. Flow Depth=0.73'

Max Vel=1.52 fps

n=0.104

L=142.0'

S=0.0317 '/'

Capacity=22.23 cfs

4.83 cfs

4.68 cfs
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Erosion Control Materials Design Software
Version 5.0

Project Name: Kinder Morgan-CT
Project Number: 49018
Channel Name: 295+50 

Discharge 4.83

Peak Flow Period 2

Channel Slope 0.0317

Channel Bottom Width 2

Left Side Slope 3

Right Side Slope 3

Low Flow Liner

Retardance Class C

Vegtation Type Mix (Sod & Bunch)

Vegetation Density Good 75-95%

Soil Type Silt Loam

SC150

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

SC150 
Unvegetated

Straight 4.83 cfs 2.64 
ft/s

0.52 ft 0.05 2 lbs/ft2 1.02 lbs/ft2 1.96 STABLE D

Unreinforced Vegetation - Class C - Mix (Sod & Bunch) - Good 75-95%

Phase Reach DischargeVelocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

Unreinforced 
Vegetation

Straight 4.83 cfs 1.6 ft/s 0.72 ft 0.099 4.2 lbs/ft2 1.43 lbs/ft2 2.93 STABLE --

Underlying 
Substrate

Straight 4.83 cfs 1.6 ft/s 0.72 ft -- 0.04 lbs/ft2 0.009 lbs/ft2 3.91 STABLE --
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Summary for Subcatchment 1S: CT-297+50

Runoff = 2.53 cfs @ 0.28 hrs,  Volume= 0.059 af,  Depth= 0.24"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-05 2-yr  Duration=17 min,  Inten=2.61 in/hr

Area (ac) C Description

3.000 0.32 Forest, 0-20%, D Soil

3.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.2 150 0.0467 0.25 Sheet Flow, Sheet 1
Grass: Short   n= 0.150   P2= 2.88"

6.6 528 0.0360 1.33 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

16.8 678 Total

Subcatchment 1S: CT-297+50

Runoff

Hydrograph

Time  (hours)
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CT-05 2-yr

Duration=17 min,

Inten=2.61 in/hr

Runoff Area=3.000 ac

Runoff Volume=0.059 af

Runoff Depth=0.24"

Flow Length=678'

Tc=16.8 min

C=0.32

2.53 cfs
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Summary for Reach 2R: Diversion Swale

Inflow Area = 3.000 ac, 0.00% Impervious,  Inflow Depth = 0.24"    for  2-yr event
Inflow = 2.53 cfs @ 0.28 hrs,  Volume= 0.059 af
Outflow = 2.03 cfs @ 0.44 hrs,  Volume= 0.059 af,  Atten= 20%,  Lag= 9.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.87 fps,  Min. Travel Time= 6.1 min
Avg. Velocity = 0.26 fps,  Avg. Travel Time= 20.0 min

Peak Storage= 739 cf @ 0.34 hrs
Average Depth at Peak Storage= 0.61'
Bank-Full Depth= 1.50'  Flow Area= 9.8 sf,  Capacity= 14.03 cfs

2.00'  x  1.50'  deep channel,  n= 0.104
Side Slope Z-value= 3.0 '/'   Top Width= 11.00'
Length= 316.9'   Slope= 0.0126 '/'
Inlet Invert= 142.00',  Outlet Invert= 138.00'

‡

Reach 2R: Diversion Swale

Inflow
Outflow

Hydrograph
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Inflow Area=3.000 ac

Avg. Flow Depth=0.61'

Max Vel=0.87 fps

n=0.104

L=316.9'

S=0.0126 '/'

Capacity=14.03 cfs

2.53 cfs

2.03 cfs
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Summary for Subcatchment 1S: CT-297+50

Runoff = 3.07 cfs @ 0.28 hrs,  Volume= 0.072 af,  Depth= 0.29"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-05 5-yr  Duration=17 min,  Inten=3.17 in/hr

Area (ac) C Description

3.000 0.32 Forest, 0-20%, D Soil

3.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.2 150 0.0467 0.25 Sheet Flow, Sheet 1
Grass: Short   n= 0.150   P2= 2.88"

6.6 528 0.0360 1.33 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

16.8 678 Total

Subcatchment 1S: CT-297+50

Runoff

Hydrograph

Time  (hours)
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0

CT-05 5-yr

Duration=17 min,

Inten=3.17 in/hr

Runoff Area=3.000 ac

Runoff Volume=0.072 af

Runoff Depth=0.29"

Flow Length=678'

Tc=16.8 min

C=0.32

3.07 cfs
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Summary for Reach 2R: Diversion Swale

Inflow Area = 3.000 ac, 0.00% Impervious,  Inflow Depth = 0.29"    for  5-yr event
Inflow = 3.07 cfs @ 0.28 hrs,  Volume= 0.072 af
Outflow = 2.50 cfs @ 0.43 hrs,  Volume= 0.072 af,  Atten= 19%,  Lag= 9.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.92 fps,  Min. Travel Time= 5.7 min
Avg. Velocity = 0.28 fps,  Avg. Travel Time= 19.2 min

Peak Storage= 861 cf @ 0.34 hrs
Average Depth at Peak Storage= 0.68'
Bank-Full Depth= 1.50'  Flow Area= 9.8 sf,  Capacity= 14.03 cfs

2.00'  x  1.50'  deep channel,  n= 0.104
Side Slope Z-value= 3.0 '/'   Top Width= 11.00'
Length= 316.9'   Slope= 0.0126 '/'
Inlet Invert= 142.00',  Outlet Invert= 138.00'

‡

Reach 2R: Diversion Swale
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Inflow Area=3.000 ac

Avg. Flow Depth=0.68'

Max Vel=0.92 fps

n=0.104

L=316.9'

S=0.0126 '/'

Capacity=14.03 cfs

3.07 cfs

2.50 cfs
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Summary for Subcatchment 1S: CT-297+50

Runoff = 3.52 cfs @ 0.28 hrs,  Volume= 0.082 af,  Depth= 0.33"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-05 10-yr  Duration=17 min,  Inten=3.64 in/hr

Area (ac) C Description

3.000 0.32 Forest, 0-20%, D Soil

3.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.2 150 0.0467 0.25 Sheet Flow, Sheet 1
Grass: Short   n= 0.150   P2= 2.88"

6.6 528 0.0360 1.33 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

16.8 678 Total

Subcatchment 1S: CT-297+50

Runoff

Hydrograph

Time  (hours)
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w
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0

CT-05 10-yr

Duration=17 min,

Inten=3.64 in/hr

Runoff Area=3.000 ac

Runoff Volume=0.082 af

Runoff Depth=0.33"

Flow Length=678'

Tc=16.8 min

C=0.32

3.52 cfs
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Summary for Reach 2R: Diversion Swale

Inflow Area = 3.000 ac, 0.00% Impervious,  Inflow Depth = 0.33"    for  10-yr event
Inflow = 3.52 cfs @ 0.28 hrs,  Volume= 0.082 af
Outflow = 2.89 cfs @ 0.43 hrs,  Volume= 0.082 af,  Atten= 18%,  Lag= 8.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.96 fps,  Min. Travel Time= 5.5 min
Avg. Velocity = 0.28 fps,  Avg. Travel Time= 18.7 min

Peak Storage= 958 cf @ 0.33 hrs
Average Depth at Peak Storage= 0.72'
Bank-Full Depth= 1.50'  Flow Area= 9.8 sf,  Capacity= 14.03 cfs

2.00'  x  1.50'  deep channel,  n= 0.104
Side Slope Z-value= 3.0 '/'   Top Width= 11.00'
Length= 316.9'   Slope= 0.0126 '/'
Inlet Invert= 142.00',  Outlet Invert= 138.00'

‡

Reach 2R: Diversion Swale
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Inflow Area=3.000 ac

Avg. Flow Depth=0.72'

Max Vel=0.96 fps

n=0.104

L=316.9'

S=0.0126 '/'

Capacity=14.03 cfs

3.52 cfs

2.89 cfs
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Erosion Control Materials Design Software
Version 5.0

Project Name: Kinder Morgan-CT
Project Number: 49018
Channel Name: 297+50 

Discharge 3.07

Peak Flow Period 2

Channel Slope 0.0126

Channel Bottom Width 2

Left Side Slope 3

Right Side Slope 3

Low Flow Liner

Retardance Class C

Vegtation Type Mix (Sod & Bunch)

Vegetation Density Good 75-95%

Soil Type Silt Loam

SC150

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

SC150 
Unvegetated

Straight 3.07 cfs 1.67 
ft/s

0.52 ft 0.05 2 lbs/ft2 0.41 lbs/ft2 4.91 STABLE D

Unreinforced Vegetation - Class C - Mix (Sod & Bunch) - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

Unreinforced 
Vegetation

Straight 3.07 cfs 0.83 
ft/s

0.83 ft 0.129 4.2 lbs/ft2 0.65 lbs/ft2 6.45 STABLE --

Underlying 
Substrate

Straight 3.07 cfs 0.83 
ft/s

0.83 ft -- 0.04 lbs/ft2 0.002 lbs/ft2 14.77 STABLE --
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Summary for Subcatchment 1S: CT-306+00

Runoff = 3.34 cfs @ 0.38 hrs,  Volume= 0.107 af,  Depth= 0.27"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-05 2-yr  Duration=23 min,  Inten=2.20 in/hr

Area (ac) C Description

4.730 0.32 Forest, 0-20%, D Soil

4.730 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.5 150 0.0733 0.29 Sheet Flow, Sheet 1
Grass: Short   n= 0.150   P2= 2.88"

14.5 1,036 0.0290 1.19 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

23.0 1,186 Total

Subcatchment 1S: CT-306+00

Runoff

Hydrograph

Time  (hours)
3210

F
lo

w
  

(c
fs

)

3

2

1

0

CT-05 2-yr

Duration=23 min,

Inten=2.20 in/hr

Runoff Area=4.730 ac

Runoff Volume=0.107 af

Runoff Depth=0.27"

Flow Length=1,186'

Tc=23.0 min

C=0.32

3.34 cfs
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Summary for Reach 2R: Diversion Swale

Inflow Area = 4.730 ac, 0.00% Impervious,  Inflow Depth = 0.27"    for  2-yr event
Inflow = 3.34 cfs @ 0.38 hrs,  Volume= 0.107 af
Outflow = 2.89 cfs @ 0.53 hrs,  Volume= 0.106 af,  Atten= 13%,  Lag= 9.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.94 fps,  Min. Travel Time= 5.8 min
Avg. Velocity = 0.32 fps,  Avg. Travel Time= 17.0 min

Peak Storage= 1,009 cf @ 0.44 hrs
Average Depth at Peak Storage= 0.73'
Bank-Full Depth= 1.50'  Flow Area= 9.8 sf,  Capacity= 13.77 cfs

2.00'  x  1.50'  deep channel,  n= 0.104
Side Slope Z-value= 3.0 '/'   Top Width= 11.00'
Length= 329.0'   Slope= 0.0122 '/'
Inlet Invert= 148.00',  Outlet Invert= 144.00'

‡

Reach 2R: Diversion Swale
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Inflow Area=4.730 ac

Avg. Flow Depth=0.73'

Max Vel=0.94 fps

n=0.104

L=329.0'

S=0.0122 '/'

Capacity=13.77 cfs

3.34 cfs

2.89 cfs
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Summary for Subcatchment 1S: CT-306+00

Runoff = 4.07 cfs @ 0.38 hrs,  Volume= 0.130 af,  Depth= 0.33"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-05 5-yr  Duration=23 min,  Inten=2.69 in/hr

Area (ac) C Description

4.730 0.32 Forest, 0-20%, D Soil

4.730 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.5 150 0.0733 0.29 Sheet Flow, Sheet 1
Grass: Short   n= 0.150   P2= 2.88"

14.5 1,036 0.0290 1.19 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

23.0 1,186 Total

Subcatchment 1S: CT-306+00

Runoff

Hydrograph

Time  (hours)
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CT-05 5-yr

Duration=23 min,

Inten=2.69 in/hr

Runoff Area=4.730 ac

Runoff Volume=0.130 af

Runoff Depth=0.33"

Flow Length=1,186'

Tc=23.0 min

C=0.32

4.07 cfs
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Summary for Reach 2R: Diversion Swale

Inflow Area = 4.730 ac, 0.00% Impervious,  Inflow Depth = 0.33"    for  5-yr event
Inflow = 4.07 cfs @ 0.38 hrs,  Volume= 0.130 af
Outflow = 3.56 cfs @ 0.53 hrs,  Volume= 0.130 af,  Atten= 13%,  Lag= 8.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.00 fps,  Min. Travel Time= 5.5 min
Avg. Velocity = 0.34 fps,  Avg. Travel Time= 16.3 min

Peak Storage= 1,175 cf @ 0.43 hrs
Average Depth at Peak Storage= 0.81'
Bank-Full Depth= 1.50'  Flow Area= 9.8 sf,  Capacity= 13.77 cfs

2.00'  x  1.50'  deep channel,  n= 0.104
Side Slope Z-value= 3.0 '/'   Top Width= 11.00'
Length= 329.0'   Slope= 0.0122 '/'
Inlet Invert= 148.00',  Outlet Invert= 144.00'

‡

Reach 2R: Diversion Swale
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Inflow Area=4.730 ac

Avg. Flow Depth=0.81'

Max Vel=1.00 fps

n=0.104

L=329.0'

S=0.0122 '/'

Capacity=13.77 cfs

4.07 cfs

3.56 cfs
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Summary for Subcatchment 1S: CT-306+00

Runoff = 4.72 cfs @ 0.38 hrs,  Volume= 0.151 af,  Depth= 0.38"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-05 10-yr  Duration=23 min,  Inten=3.12 in/hr

Area (ac) C Description

4.730 0.32 Forest, 0-20%, D Soil

4.730 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.5 150 0.0733 0.29 Sheet Flow, Sheet 1
Grass: Short   n= 0.150   P2= 2.88"

14.5 1,036 0.0290 1.19 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

23.0 1,186 Total

Subcatchment 1S: CT-306+00

Runoff

Hydrograph
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CT-05 10-yr

Duration=23 min,

Inten=3.12 in/hr

Runoff Area=4.730 ac

Runoff Volume=0.151 af

Runoff Depth=0.38"

Flow Length=1,186'

Tc=23.0 min

C=0.32

4.72 cfs
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Summary for Reach 2R: Diversion Swale

Inflow Area = 4.730 ac, 0.00% Impervious,  Inflow Depth = 0.38"    for  10-yr event
Inflow = 4.72 cfs @ 0.38 hrs,  Volume= 0.151 af
Outflow = 4.15 cfs @ 0.52 hrs,  Volume= 0.151 af,  Atten= 12%,  Lag= 8.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.04 fps,  Min. Travel Time= 5.3 min
Avg. Velocity = 0.35 fps,  Avg. Travel Time= 15.8 min

Peak Storage= 1,317 cf @ 0.43 hrs
Average Depth at Peak Storage= 0.87'
Bank-Full Depth= 1.50'  Flow Area= 9.8 sf,  Capacity= 13.77 cfs

2.00'  x  1.50'  deep channel,  n= 0.104
Side Slope Z-value= 3.0 '/'   Top Width= 11.00'
Length= 329.0'   Slope= 0.0122 '/'
Inlet Invert= 148.00',  Outlet Invert= 144.00'

‡

Reach 2R: Diversion Swale
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Inflow Area=4.730 ac

Avg. Flow Depth=0.87'

Max Vel=1.04 fps

n=0.104

L=329.0'

S=0.0122 '/'

Capacity=13.77 cfs

4.72 cfs

4.15 cfs
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Erosion Control Materials Design Software
Version 5.0

Project Name: Kinder Morgan-CT
Project Number: 49018
Channel Name: 306+00 

Discharge 4.07

Peak Flow Period 2

Channel Slope 0.0122

Channel Bottom Width 2

Left Side Slope 3

Right Side Slope 3

Low Flow Liner

Retardance Class C

Vegtation Type Mix (Sod & Bunch)

Vegetation Density Good 75-95%

Soil Type Silt Loam

SC150

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

SC150 
Unvegetated

Straight 4.07 cfs 1.82 
ft/s

0.59 ft 0.048 2 lbs/ft2 0.45 lbs/ft2 4.44 STABLE D

Unreinforced Vegetation - Class C - Mix (Sod & Bunch) - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

Unreinforced 
Vegetation

Straight 4.07 cfs 0.95 
ft/s

0.91 ft 0.117 4.2 lbs/ft2 0.69 lbs/ft2 6.07 STABLE --

Underlying 
Substrate

Straight 4.07 cfs 0.95 
ft/s

0.91 ft -- 0.04 lbs/ft2 0.003 lbs/ft2 11.37 STABLE --
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Summary for Subcatchment 1S: CT-390+00

Runoff = 3.35 cfs @ 0.65 hrs,  Volume= 0.180 af,  Depth= 0.33"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-05 2-yr  Duration=39 min,  Inten=1.58 in/hr

Area (ac) C Description

6.560 0.32 Forest, 0-20%, D Soil

6.560 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

16.4 150 0.1000 0.15 Sheet Flow, Sheet 1
Woods: Light underbrush   n= 0.400   P2= 2.88"

22.6 1,258 0.0175 0.93 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

39.0 1,408 Total

Subcatchment 1S: CT-390+00

Runoff

Hydrograph
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CT-05 2-yr

Duration=39 min,

Inten=1.58 in/hr

Runoff Area=6.560 ac

Runoff Volume=0.180 af

Runoff Depth=0.33"

Flow Length=1,408'

Tc=39.0 min

C=0.32

3.35 cfs
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Summary for Reach 2R: Diversion Swale

Inflow Area = 6.560 ac, 0.00% Impervious,  Inflow Depth = 0.33"    for  2-yr event
Inflow = 3.35 cfs @ 0.65 hrs,  Volume= 0.180 af
Outflow = 3.19 cfs @ 0.74 hrs,  Volume= 0.180 af,  Atten= 5%,  Lag= 5.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.97 fps,  Min. Travel Time= 3.5 min
Avg. Velocity = 0.41 fps,  Avg. Travel Time= 8.3 min

Peak Storage= 675 cf @ 0.68 hrs
Average Depth at Peak Storage= 0.77'
Bank-Full Depth= 1.50'  Flow Area= 9.8 sf,  Capacity= 13.79 cfs

2.00'  x  1.50'  deep channel,  n= 0.104
Side Slope Z-value= 3.0 '/'   Top Width= 11.00'
Length= 205.0'   Slope= 0.0122 '/'
Inlet Invert= 160.00',  Outlet Invert= 157.50'

‡

Reach 2R: Diversion Swale
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Capacity=13.79 cfs

3.35 cfs

3.19 cfs
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Summary for Subcatchment 1S: CT-390+00

Runoff = 4.14 cfs @ 0.65 hrs,  Volume= 0.223 af,  Depth= 0.41"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-05 5-yr  Duration=39 min,  Inten=1.96 in/hr

Area (ac) C Description

6.560 0.32 Forest, 0-20%, D Soil

6.560 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

16.4 150 0.1000 0.15 Sheet Flow, Sheet 1
Woods: Light underbrush   n= 0.400   P2= 2.88"

22.6 1,258 0.0175 0.93 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

39.0 1,408 Total

Subcatchment 1S: CT-390+00

Runoff
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CT-05 5-yr

Duration=39 min,

Inten=1.96 in/hr

Runoff Area=6.560 ac

Runoff Volume=0.223 af

Runoff Depth=0.41"

Flow Length=1,408'

Tc=39.0 min

C=0.32

4.14 cfs
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Summary for Reach 2R: Diversion Swale

Inflow Area = 6.560 ac, 0.00% Impervious,  Inflow Depth = 0.41"    for  5-yr event
Inflow = 4.14 cfs @ 0.65 hrs,  Volume= 0.223 af
Outflow = 3.96 cfs @ 0.73 hrs,  Volume= 0.222 af,  Atten= 4%,  Lag= 5.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.03 fps,  Min. Travel Time= 3.3 min
Avg. Velocity = 0.43 fps,  Avg. Travel Time= 7.9 min

Peak Storage= 791 cf @ 0.68 hrs
Average Depth at Peak Storage= 0.85'
Bank-Full Depth= 1.50'  Flow Area= 9.8 sf,  Capacity= 13.79 cfs

2.00'  x  1.50'  deep channel,  n= 0.104
Side Slope Z-value= 3.0 '/'   Top Width= 11.00'
Length= 205.0'   Slope= 0.0122 '/'
Inlet Invert= 160.00',  Outlet Invert= 157.50'

‡

Reach 2R: Diversion Swale
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Inflow Area=6.560 ac

Avg. Flow Depth=0.85'

Max Vel=1.03 fps

n=0.104

L=205.0'

S=0.0122 '/'

Capacity=13.79 cfs

4.14 cfs

3.96 cfs
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Summary for Subcatchment 1S: CT-390+00

Runoff = 4.88 cfs @ 0.65 hrs,  Volume= 0.262 af,  Depth= 0.48"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-05 10-yr  Duration=39 min,  Inten=2.31 in/hr

Area (ac) C Description

6.560 0.32 Forest, 0-20%, D Soil

6.560 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

16.4 150 0.1000 0.15 Sheet Flow, Sheet 1
Woods: Light underbrush   n= 0.400   P2= 2.88"

22.6 1,258 0.0175 0.93 Shallow Concentrated Flow, SCF
Short Grass Pasture   Kv= 7.0 fps

39.0 1,408 Total

Subcatchment 1S: CT-390+00

Runoff

Hydrograph
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CT-05 10-yr

Duration=39 min,

Inten=2.31 in/hr

Runoff Area=6.560 ac

Runoff Volume=0.262 af

Runoff Depth=0.48"

Flow Length=1,408'

Tc=39.0 min

C=0.32

4.88 cfs
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Summary for Reach 2R: Diversion Swale

Inflow Area = 6.560 ac, 0.00% Impervious,  Inflow Depth = 0.48"    for  10-yr event
Inflow = 4.88 cfs @ 0.65 hrs,  Volume= 0.262 af
Outflow = 4.67 cfs @ 0.73 hrs,  Volume= 0.262 af,  Atten= 4%,  Lag= 4.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 1.07 fps,  Min. Travel Time= 3.2 min
Avg. Velocity = 0.45 fps,  Avg. Travel Time= 7.6 min

Peak Storage= 895 cf @ 0.68 hrs
Average Depth at Peak Storage= 0.92'
Bank-Full Depth= 1.50'  Flow Area= 9.8 sf,  Capacity= 13.79 cfs

2.00'  x  1.50'  deep channel,  n= 0.104
Side Slope Z-value= 3.0 '/'   Top Width= 11.00'
Length= 205.0'   Slope= 0.0122 '/'
Inlet Invert= 160.00',  Outlet Invert= 157.50'

‡

Reach 2R: Diversion Swale
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Project Name: Kinder Morgan-CT
Project Number: 49018
Channel Name: 390+00 

Discharge 4.88

Peak Flow Period 2

Channel Slope 0.0122

Channel Bottom Width 2

Left Side Slope 3

Right Side Slope 3

Low Flow Liner

Retardance Class C

Vegtation Type Mix (Sod & Bunch)

Vegetation Density Good 75-95%

Soil Type Silt Loam

SC150

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

SC150 
Unvegetated

Straight 4.88 cfs 1.94 
ft/s

0.64 ft 0.047 2 lbs/ft2 0.49 lbs/ft2 4.1 STABLE D

Unreinforced Vegetation - Class C - Mix (Sod & Bunch) - Good 75-95%

Phase Reach Discharge Velocity Normal 
Depth

Mannings 
N

Permissible 
Shear Stress

Calculated 
Shear Stress

Safety 
Factor

Remarks Staple 
Pattern

Unreinforced 
Vegetation

Straight 4.88 cfs 1.04 
ft/s

0.96 ft 0.11 4.2 lbs/ft2 0.73 lbs/ft2 5.74 STABLE --

Underlying 
Substrate

Straight 4.88 cfs 1.04 
ft/s

0.96 ft -- 0.04 lbs/ft2 0.004 lbs/ft2 9.49 STABLE --
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INTRODUCTION 

 

The following description of silt fence design criteria and methodology was performed as part of 
a comprehensive erosion and sedimentation control design of the Connecticut Expansion 
Pipeline (Project) within Connecticut.  Tennessee Gas Pipeline Company (“Tennessee”) is filing 
an application for a certificate of public convenience and necessity with the Federal Energy 
Regulatory Commission (“Commission” or “FERC”) for the Project in Albany County, New 
York, Berkshire and Hampden Counties, Massachusetts and Hartford County, Connecticut.  The 
proposed Project involves the construction of two sections of new 36-inch pipeline looping 
totaling 1.4 miles in New York and 3.8 miles in Massachusetts, and one section of new 24-inch 
pipeline looping totaling 8.1 miles in Massachusetts and Connecticut.  To the extent that it is 
practicable, feasible, and in compliance with existing law, Tennessee proposes to locate the 
pipeline loops within or adjacent to the right-of-way (“ROW”) associated with its existing 
pipelines designated as the 200 and 300 Lines.  Tennessee proposes to begin construction of the 
Project facilities in 2015 and to place the facilities in-service by November 2016.   

 

DESIGN CRITERIA AND METHODOLOGY 

 

In order to reduce runoff velocity and effect deposition of transported sediment load, both 
standard and reinforced silt fencing has been specified for use in the Connecticut portion of the 
Tennessee Pipeline Construction areas. 

As per the Connecticut Guidelines for Soil and Sediment Control (2002, section 5-11-35), silt 
fencing placement is applicable where small disturbed areas where the contributing drainage area 
is less than 1 acre. The maximum slope length for 20” reinforced silt fence is:   

  
Slope Steepness Slope Steepness (%) Maximum Slope Length (ft)

2:1 to 3:1 50 to 33 50 
3:1 to 5:1 33 to 20 75 

5:1 or flatter 20 or less 100 
 

  



 

As there are no Connecticut State standards for silt fence specification where either maximum 
slope steepness or slope length is exceeded (as in noted in the above table), Tennessee specifies 
the use of reinforced silt fence and super silt fence with the following maximum allowable slope 
length (see standard environmental details at the end of this document): 

  
Maximum Slope Length (ft) Above Fence [1] 

Slope Steepness Slope Percent 
(%) 

Super Silt Fence 

2:1 50 50 
- 45 60 
- 40 75 
- 35 85 
- 30 100 

4:1 25 135 
5:1 20 275 
- 15 215 

10:1 10 325 
20:1 5 500 
50:1 2 1000 

 
[1]This table is based on the table 4.4 Maximum Slope Length for Silt Fence of the PA DEP Erosion and 
Sediment Pollution Control Manual, 2012, page 76. 
 

Locations where reinforced silt barrier slope steepness or slope length are exceeded (as noted 
in the above table), Tennessee will be utilizing a swale to intercept runoff up gradient of the 
construction areas, sized appropriately to either transfer flow to a nearby waterbody, if 
appropriate or directed via storm drainage pipe through the construction area and outletting 
in a preferred down gradient location.  

Finally, Silt fence materials will be according to specifications as noted in the Best 
Management Practices (BMPs) for Construction Activities in Connecticut. 



Sediment Barrier Backup Calculations
Construction in Connecticut

- 0 0 -
CT-1 100+00-101+50 150 20 INCH SILT FENCE 6.6 75 100 25 25% OK
CT-2 100+00-103+00 300 20 INCH SILT FENCE 7.2 99 100 1 1% OK
CT-3 100+00-106+11 611 20 INCH SILT FENCE 2 10 100 90 90% OK
CT-4 100+00-102+75 175 20 INCH SILT FENCE 2 10 100 90 90% OK

102+75-105+00 225 SUPER SILT FENCE 3.3 135 500 365 73% OK
105+00-111+57 500 20 INCH SILT FENCE 2 10 100 90 90% OK

CT-4a 200+00-210+00 1000 20 INCH SILT FENCE 2 10 100 90 90% OK
210+00-216+19 519 SUPER SILT FENCE 2.8 352 500 148 30% OK

CT-5 1+00-5+50 450 20 INCH SILT FENCE 1.8 40 100 60 60% OK
5+50-10+00 450 SUPER SILT FENCE 2 251 1000 749 75% OK
10+00-18+00 800 20 INCH SILT FENCE 5 30 100 70 70% OK
18+00-21+91 391 SUPER SILT FENCE 2 180 1000 820 82% OK

CT-5a 50+00-54+91 491 20 INCH SILT FENCE 2 20 100 80 80% OK
CT-6 1+00-14+14 1314 20 INCH SILT FENCE 1 20 100 80 80% OK
CT-7 100+00-108+00 800 20 INCH SILT FENCE 0.37 89 100 11 11% OK

108+00-112+00 300 20 INCH SILT FENCE 2 20 100 80 80% OK
112+00-118+00 600 20 INCH SILT FENCE 2 55 100 45 45% OK
118+00-119+47 147 20 INCH SILT FENCE 2 56 100 44 44% OK

CT-7a 111+00-113+58 258 20 INCH SILT FENCE 10 50 100 50 50% OK
100+00-111+00 1100 20 INCH SILT FENCE 2 20 100 80 80% OK

CT-8 100+00-101+76 176 20 INCH SILT FENCE 2.9 35 100 65 65% OK
CT-8A 65 20 INCH SILT FENCE 2 20 100 80 80% OK AT ENTRANCE TO EXIST PAVED LOT

Pipe Yard 1
NE corner to SE 

corner 0'  - 475' 475 SUPER SILT FENCE 0.0667 150 1000 850 85% OK
475' - 1035' 560 20 INCH SILT FENCE 0.25 30 100 70 70% OK
1035' - 1987 952 20 INCH SILT FENCE 0.121 95 100 5 5% OK

SW corner to NW 
corner 0'-1540' 1540 SUPER SILT FENCE 0.102 343 1000 657 66% OK

1540' - 2148' 608 SUPER SILT FENCE 0.0565 177 1000 823 82% OK
N edge 268 SUPER SILT FENCE 0.0298 336 1000 664 66% OK

SUPER SILT FENCE 0 0 0% -
Pipe Yard 2 SUPER SILT FENCE 0 0 0% -

SW corner to NW 
corner 0' - 637' 637 SUPER SILT FENCE 0.023 214 1000 786 79% OK
N edge 482 SUPER SILT FENCE 0.001 105 1000 895 90% OK

NE corner to SE 
corner 0' - 460' 857 SUPER SILT FENCE 0.0009 333 1000 667 67% OK

Comments

SEDIMENT BARRIER TYPE AND LOCATION - CONNECTICUT ACCESS ROADS

ACCESS ROAD 
TYPE AND NAME

Length of 
Barrier (FT) SEDIMENT BARRIER TYPE

ACTUAL SLOPE 
PERCENT ABOVE 

BARRIER (%)

ACTUAL SLOPE 
LENGTH ABOVE 

BARRIER (FT)

ALLOWABLE SLOPE 
LENGTH ABOVE 

BARRIER (FT)

REMAINING 
SLOPE LENGTH 

(FT)

PERCENTAGE OF 
SLOPE LENGTH 

REMAINING
RESULT

SEDIEMNT BARRIER 
LOCATION 

(STA. TO STA.)

E&S_CALCS_14C4781CT_Sediment Barrier Calculations.xlsx
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INTRODUCTION 

 

The following description of silt fence design criteria and methodology was performed as part of 
a comprehensive erosion and sedimentation control design of the Connecticut Expansion 
Pipeline (Project) within Connecticut.  Tennessee Gas Pipeline Company (“Tennessee”) is filing 
an application for a certificate of public convenience and necessity with the Federal Energy 
Regulatory Commission (“Commission” or “FERC”) for the Project in Albany County, New 
York, Berkshire and Hampden Counties, Massachusetts and Hartford County, Connecticut.  The 
proposed Project involves the construction of two sections of new 36-inch pipeline looping 
totaling 1.4 miles in New York and 3.8 miles in Massachusetts, and one section of new 24-inch 
pipeline looping totaling 8.1 miles in Massachusetts and Connecticut.  To the extent that it is 
practicable, feasible, and in compliance with existing law, Tennessee proposes to locate the 
pipeline loops within or adjacent to the right-of-way (“ROW”) associated with its existing 
pipelines designated as the 200 and 300 Lines.  Tennessee proposes to begin construction of the 
Project facilities in 2015 and to place the facilities in-service by November 2016.   

 

DESIGN CRITERIA AND METHODOLOGY 

 

In order to reduce runoff velocity and effect deposition of transported sediment load, both 
standard and reinforced silt fencing has been specified for use in the Connecticut portion of the 
Tennessee Pipeline Construction areas. 

As per the Connecticut Guidelines for Soil and Sediment Control (2002, section 5-11-35), silt 
fencing placement is applicable where small disturbed areas where the contributing drainage area 
is less than 1 acre. The maximum slope length for 20” reinforced silt fence is:   

  
Slope Steepness Slope Steepness (%) Maximum Slope Length (ft)

2:1 to 3:1 50 to 33 50 
3:1 to 5:1 33 to 20 75 

5:1 or flatter 20 or less 100 
 

  



 

As there are no Connecticut State standards for silt fence specification where either maximum 
slope steepness or slope length is exceeded (as in noted in the above table), Tennessee specifies 
the use of reinforced silt fence and super silt fence with the following maximum allowable slope 
length (see standard environmental details at the end of this document): 

  
Maximum Slope Length (ft) Above Fence [1] 

Slope Steepness Slope Percent 
(%) 

Super Silt Fence 

2:1 50 50 
- 45 60 
- 40 75 
- 35 85 
- 30 100 

4:1 25 135 
5:1 20 275 
- 15 215 

10:1 10 325 
20:1 5 500 
50:1 2 1000 

 
[1]This table is based on the table 4.4 Maximum Slope Length for Silt Fence of the PA DEP Erosion and 
Sediment Pollution Control Manual, 2012, page 76. 
 

Locations where reinforced silt barrier slope steepness or slope length are exceeded (as noted 
in the above table), Tennessee will be utilizing a swale to intercept runoff up gradient of the 
construction areas, sized appropriately to either transfer flow to a nearby waterbody, if 
appropriate or directed via storm drainage pipe through the construction area and outletting 
in a preferred down gradient location.  

Finally, Silt fence materials will be according to specifications as noted in the Best 
Management Practices (BMPs) for Construction Activities in Connecticut. 

 

 

 

 



Tennessee Gas Pipeline Comapany, L.L.C.
Connecticut Expansion Project

Sediment Barrier Backup Calculations
Connecticut Loop - Table 1

RIGHT 0 180 159 20 INCH SILT FENCE 1 50 100 50 50% OK SIDESLOPE
180 550 872 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR

LEFT 460 780 367 20 INCH SILT FENCE 8 50 100 50 50% OK SIDESLOPE WITH WATERBAR
790 860 292 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR

LEFT 850 1130 290 SUPER SILT FENCE 4 250 500 250 50% OK SIDESLOPE   
1125 1600 982 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
1950 1980 385 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
2025 3950 4828 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
4050 4060 93 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
4250 4325 100 20 INCH SILT FENCE 2 50 100 50 50% OK ROAD CROSSING
4310 4480 100 20 INCH SILT FENCE 2 50 100 50 50% OK ROAD CROSSING
4425 4480 178 20 INCH SILT FENCE 2 50 100 50 50% OK ROAD CROSSING

RIGHT 4825 5050 205 20 INCH SILT FENCE 1 50 100 50 50% OK SIDESLOPE
5050 6425 2860 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
6425 6560 382 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
6650 7000 875 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
7000 7080 164 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
7180 7380 532 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
7250 7300 121 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
7450 7630 530 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
7670 7750 330 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
7760 7790 102 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
7840 8440 1526 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
8480 8590 398 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR

RIGHT 8600 8780 168 20 INCH SILT FENCE 2 50 100 50 50% OK SIDESLOPE
8780 9050 653 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
8850 9630 1679 SUPER SILT FENCE 4 930 500 0 0% NO GOOD WETLAND, SWALE REQ'D

LEFT 9580 9700 61 20 INCH SILT FENCE 4 100 100 0 0% OK SIDESLOPE
9700 10350 1459 SUPER SILT FENCE 3 598 500 0 0% NO GOOD WETLAND, SWALE REQ'D
10450 10500 200 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
10500 10600 158 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND 

RIGHT 10500 10640 114 20 INCH SILT FENCE 1 50 100 50 50% OK SIDESLOPE
10650 11000 804 SUPER SILT FENCE 3 432 500 68 14% OK WETLAND
11050 13680 5682 SUPER SILT FENCE 16 200 175 0 0% NO GOOD WETLAND, SWALE REQ'D
13650 13720 165 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND
13760 100 20 INCH SILT FENCE 1 50 100 50 50% OK ROAD CROSSING
13810 100 20 INCH SILT FENCE 1 50 100 50 50% OK ROAD CROSSING
13825 14780 1707 SUPER SILT FENCE 1 150 1000 850 85% OK WETLAND WITH WATERBAR
14800 15400 1447 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
15400 15950 912 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR

Left or Right of 
Baseline

SEDIMENT BARRIER 
LOCATION NEW

(STA to STA)

Length of Barrier 
(FT) SEDIMENT BARRIER TYPE

ACTUAL SLOPE 
PERCENT ABOVE 

BARRIER (%)

ACTUAL SLOPE 
LENGTH ABOVE 

BARRIER (FT)

ALLOWABLE SLOPE 
LENGTH ABOVE 

BARRIER (FT)

REMAINING 
SLOPE LENGTH 

(FT)

PERCENTAGE OF 
SLOPE LENGTH 

REMAINING
RESULT Comments

KM Sediment Barrier Calculations-rev .xlsx



Tennessee Gas Pipeline Company, L.L.C.
Connecticut Expansion Project

Sediment Barrier Backup Calculations
Connecticut Loop - Table 2

17000 17700 1475 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
17800 18250 1062 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
19300 19250 2263 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
19250 19390 100 20 INCH SILT FENCE 1 50 100 50 50% OK ROAD CROSSING
19350 19380 100 20 INCH SILT FENCE 1 50 100 50 50% OK ROAD CROSSING
19430 20030 1323 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
20400 21150 1721 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
21200 21250 567 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
21350 21730 864 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR

LEFT   21700 21900 177 SUPER SILT FENCE 3 330 500 170 34% OK SIDESLOPE
21900 21950 205 SUPER SILT FENCE 3 340 500 160 32% OK WETLAND WITH WATERBAR
22000 22480 1072 SUPER SILT FENCE 6 130 325 195 60% OK WETLAND WITH WATERBAR
23250 23250 555 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
24150 24550 967 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
25080 25400 774 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
25400 25500 216 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
25700 27400 3839 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
27430 27540 416 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
27650 28630 2044 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
29050 29650 1458 SUPER SILT FENCE 3 1424 500 0 0% NO GOOD WETLAND, SWALE REQ'D

LEFT   29700 29850 180 SUPER SILT FENCE 4 678 500 0 0% NO GOOD SIDESLOPE, SWALE REQ'D
29900 30000 307 SUPER SILT FENCE 5 306 500 194 39% OK WETLAND 

30050 100 20 INCH SILT FENCE 1 50 100 50 50% OK ROAD CROSSING
30030 100 20 INCH SILT FENCE 1 50 100 50 50% OK ROAD CROSSING

30050 30150 295 20 INCH SILT FENCE 4 100 100 0 0% OK WETLAND  
30230 30700 1191 SUPER SILT FENCE 4 1186 500 0 0% NO GOOD WETLAND, SWALE REQ'D
30700 31000 670 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
31280 31400 394 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
31500 31680 545 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
31750 33450 3505 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
33500 33000 298 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
33800 33950 455 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
34080 34150 361 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
34200 34730 1146 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
34930 36950 4280 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
37150 37350 675 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
37550 37630 298 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
37800 38050 618 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
38150 38225 302 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
38360 38450 280 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
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Tennessee Gas Pipeline Comapny, L.L.C.
Connecticut Expansion Project 

Sediment Barrier Backup Calculations
Connecticut Loop - Table 3

38350 38440 280 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
38450 38580 363 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
38650 38900 661 20 INCH SILT FENCE 1 50 100 50 50% OK WETLAND WITH WATERBAR
38900 39000 126 SUPER SILT FENCE 3 1408 500 0 0% NO GOOD SIDESLOPE, SWALE REQ'D

39040 100 20 INCH SILT FENCE 1 50 100 50 50% OK ROAD CROSSING
39060 100 20 INCH SILT FENCE 1 50 100 50 50% OK ROAD CROSSING

39100 39280 455 SUPER SILT FENCE 4 450 500 50 10% OK WETLAND WITH WATERBAR
39250 39380 90 20 INCH SILT FENCE 1 50 100 50 50% OK SIDESLOPE WITH WATERBAR
39380 40510 2740 SUPER SILT FENCE 1 500 1000 500 50% OK WETLAND WITH WATERBAR
40550 40575 235 SUPER SILT FENCE 6 225 325 100 31% OK WETLAND WITH WATERBAR

Left 40575 41500 1210 SUPER SILT FENCE 2 660 1000 340 34% OK WETLAND WITH WATERBAR
42600 42650 110 20 INCH SILT FENCE 25 25 75 50 67% OK WETLAND WITH WATERBAR
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