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Bradley Airport Taxiway Rehab and Access Road 
CT SHPO Review Request 

1. INTRODUCTION

The Connecticut Airport Authority (CAA) hereby submits this information to satisfy the 
requirements for a General Permit for Discharge of Stormwater and Dewatering Wastewaters 
Associated with Construction Activities (DEEP-WPED-GP-015) for proposed changes to Bradley 
International Airport (BDL). Hoyle, Tanner & Associates, Inc. is submitting this SWPCP on behalf 
of CAA.  

The project has been designed according to best engineering practices and adherence to the 
2002 Connecticut Guidelines for Soil Erosion and Sediment Control and the 2004 Connecticut 
Stormwater Quality Manual. As such, and due to the nature of the project work areas being 
surrounded by several million square feet of existing impervious area, the project will cause 
insignificant and immeasurable increases in amount and velocity of water that flows off-site. 

The total site acreage of the project area is approximately 73 acres. Approximately 3.42 acres of 
ground surface would occur, as broken out as follows: 1.84 acres for work at Taxiway E, 1.05 
acres for work on the service road, and 0.53 acres for work to Taxiway W.  

The airport includes over 13 million square feet of impervious area. New impervious area will 
include approximately 19,115 square feet in drainage area 13, located at the north end of Taxiway 
E. The impervious area draining into areas 2, for the south end of Taxiway E, and area 9, for 
Taxiway W, will decrease by 1900 sq ft and 1285 sq ft, respectively. 

2. PROJECT DETAILS

The Airport is proposing this project to improve the safety and operational reliability of the Airport 
by rehabilitating portions of the Taxiway system. Taxiway E was reconstructed in 1989/1990, and 
certain portions have been recently reconstructed, at each end where this taxiway tied into other 
recent projects, however approximately 3250’ is currently in need of rehabilitation. A new vehicle 
service road is needed in order to provide for efficient and safe movement of maintenance and 
auxiliary vehicles to the maintenance facility without entering Aircraft operating areas. Taxiway W 
will be realigned to meet current FAA standards.  

The project will include the following actions: 

1) Pavement repair- Fatigued pavement will be removed and new pavement installed. Areas
affected include the south end of Taxiway E to the north end of Taxiway E, including a portion of 
stub Taxiway F, and a portion of the UPS ramp. Much of the work will take place in the existing 
footprint, however, per AC 150/5300-13A - Change 1, issued February 2014, some areas will 
require slightly new geometry and wider shoulders (5 additional feet).  

2) A portion of stub Taxiway W’s alignment will also be reconfigured, including pavement removal,
re-grading and re-paving, to terminate at the threshold of Runway 15. Pavement will also be re-
marked, the lighting will be relocated according to the change in pavement, and existing taxiway 
lighting and signage will be relocated.  

3) New vehicle service road- An approximately 14-foot wide paved road will be constructed, with
limited side sloping, from the Bombardier South taxiway, along the apron and extending to 
connect the highway/maintenance road leading to the CAA maintenance facility. The road will 
consist of 4 inches of pavement over 12” of gravel, for a total depth of 16” of excavation.  This 
area has been cleared and graded at some point in the airport’s history. It is currently a mowed 
grassed area with worn-in dirt wheel paths in between paved roads/taxiways and buildings.  
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Bradley Airport Taxiway Rehab and Service Road 
SWPCP 

All of the work areas have been previously disturbed and graded due to historic and ongoing 
airport operations, and are currently paved or mowed grass/landscaping adjacent to or in between 
active runways and taxiways. The project is expected to begin in the summer of 2015 and would 
take approximately five months to complete. 

3. EXISTING CONDITIONS

3.1 Upland 

All of the upland areas surrounding the project areas have been highly influenced by human 
activity.  The turf grass/mowed field habitats are composed primarily of planted grass species 
that are mowed on a regular basis, with some ornamental trees. The turf grass/mowed field areas 
are not equivalent to the protected grassland habitat area associated with other portions of the 
airport. Because these areas are regularly mowed and maintained, the quality of habitat is 
unfavorable for protected grassland bird species. 

The maintained grounds areas include the airport runways and structures and asphalt roads. 
Most of the developed lands are vegetated with lawns, and landscaped with trees and shrubs. 
Old field conditions exist generally adjacent to the maintained grounds portions of the airport. 
These fields are dominated by herbaceous vegetation (grasses) that is cut on a regular basis as 
required by FAA regulations. 

3.2 Surface Waters and Wetlands 

The proposed work areas are located in uplands. There are no surface water bodies within the 
project area.  

Areas that had the potential to be jurisdictional wetlands (as identified by a desk-top review of 
soil mapping, aerial photographs and National Wetland Maps) were investigated in the field on 
November 18, 2014. State wetlands are defined by the Connecticut General Statutes (CGS), and 
federal wetlands and navigable waters are defined by the U.S. Army Corp of Engineers (ACOE) 
under Section 10 of the Rivers and Harbors Act of 1899. There are no jurisdictional wetlands 
within the project areas.  

The project will not discharge into impaired waters in the Towns listed on Table 2 on form DEEP-
WPED-REG-015.  

The intermediate and ultimate receiving waters of all discharges would be as follows: 

- Work areas to the north end of Taxiway E and the service road will drain north to a grassed 
detention basin that outlets to a storm swale around the northern end of Runway 24 and 
discharges into Spencer Brook, which drains into Stoney Brook and ultimately the 
Connecticut River.  

- Work areas for Taxiway W will discharge to Degrayes Brook that drains into Stoney Brook 
and ultimately the Connecticut River.  

- Work areas to the southern end of Taxiway E will discharge to Seymour Hollow Brook that 
drains into Rainbow Brook and ultimately the Farmington River.  Seymour Hollow Brook 
is listed as impaired due to de-icing fluid. The project will not add to this impairment.  
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4. OTHER PERMITS REQUIRED

CAA has received a Categorical Exclusion from the Federal Aviation Authority (FAA) as fulfillment 
of the NEPA review process for this federally-funded project. No federal, state of local permits or 
approvals are required. 

The project areas were identified during correspondence with CTDEEP Wildlife Division on January 
29, 2015 as containing Critical sand barren Habitat and foraging habitat for listed grassland birds. 
Per their recommendations, a warm season grass mix will be used for stabilizing disturbed soils. 
In addition, construction will be limited to the extent practicable between May 1 and August 31; 
it is not possible to limit all construction during these months due to the need to install and cure 
pavement. All materials and equipment will be staged on existing impervious surfaces.   

5. EMERGENCY PROCEDURES FOR FLOODING

Bradley International Airport is a fully developed site with existing infrastructure in place to allow 
for significant rain events and prevent flooding within the airport’s boundaries. The project will 
not substantially change such infrastructure or procedures. The airport is not located in a FEMA 
designated floodplain or floodway. The minor increases in impervious area when considered in 
the context of such a large area of existing impervious area are not expected to contribute to 
local or regional flooding. 

6. SOIL EROSION AND SEDIMENT (E&S) CONTROLS 

This SWPCP and attached plans has been designed to address the items on the review checklist 
DEEP-WPED-LIST-015. Per discussion with CTDEEP staff including Neal Williams, Karen Allen and 
Sharon Yurasevecz, at a meeting on Thursday March 26, 2015, some of the items on the checklist 
have not been provided because the project is anticipated to have such a minimal stormwater 
impact as compared to the large area of existing development surrounding the project site.  

7. POST-CONSTRUCTION STORMWATER CONTROLS AND E&S MEASURES 

There will be no permanent post-construction controls or E&S measures left in place after 
construction.  

The three outfalls listed in Table 2 of form DEEP-WPED_REG-015 will be routinely sampled and 
turbidity monitoring will occur during construction per the Monitoring Requirements of the 
CTDEEP General Permit for the Discharge of Stormwater and Dewatering Wastewaters from 
Construction Activities via procedures consistent with 40 CFR 136 until receipt of termination 
approval, typically 90 days after stabilization. A Stormwater Monitoring Report will be submitted 
(DEEP-WPED-SMR-015) within thirty (30) days following the end of each month for each sampling 
event. A Notice of Termination Form (DEP-PED-NOT-015) will be provided upon project 
completion.     
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Attachment A: 
Project Location USGS Map 
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Attachment B: 
Site Plans 
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Attachment C: 
 Temporary Air and Water Pollution, Soil 

Erosion, and Siltation Control Plan 

H:\306802\data\Permits\SWPCP_DEEP WPED-GP-015\Bradley SWPCP.docx Page 3 











H
oy

le
 T

an
ne

r &
 A

ss
oc

ia
te

s 
©

 2
01

5

15
0 

D
ow

 S
tre

et
M

an
ch

es
te

r, 
N

H
 0

31
01

-1
22

7
Te

l 6
03

-6
69

-5
55

5
Fa

x 
60

3-
66

9-
41

68
w

eb
 p

ag
e:

 w
w

w
.h

oy
le

ta
nn

er
.c

om



”

•
• “

”
•
•
•
•

”

H
oy

le
 T

an
ne

r &
 A

ss
oc

ia
te

s 
©

 2
01

5

15
0 

D
ow

 S
tre

et
M

an
ch

es
te

r, 
N

H
 0

31
01

-1
22

7
Te

l 6
03

-6
69

-5
55

5
Fa

x 
60

3-
66

9-
41

68
w

eb
 p

ag
e:

 w
w

w
.h

oy
le

ta
nn

er
.c

om



H
oy

le
 T

an
ne

r &
 A

ss
oc

ia
te

s 
©

 2
01

5

15
0 

D
ow

 S
tre

et
M

an
ch

es
te

r, 
N

H
 0

31
01

-1
22

7
Te

l 6
03

-6
69

-5
55

5
Fa

x 
60

3-
66

9-
41

68
w

eb
 p

ag
e:

 w
w

w
.h

oy
le

ta
nn

er
.c

om



Bradley Airport Taxiway Rehab and Service Road  
SWPCP 

Attachment D: 
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Soil Map—State of Connecticut
(Bradley Airport Taxiway Rehabilitation and Access Road)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:12,000.

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

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

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

Soil Survey Area:  State of Connecticut
Survey Area Data:  Version 11, Nov 19, 2013

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

Date(s) aerial images were photographed:  Aug 25, 2013—Sep 9,
2013

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

Soil Map—State of Connecticut
(Bradley Airport Taxiway Rehabilitation and Access Road)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

7/10/2014
Page 2 of 3



Map Unit Legend

State of Connecticut (CT600)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

23A Sudbury sandy loam, 0 to 5
percent slopes

3.8 1.1%

36A Windsor loamy sand, 0 to 3
percent slopes

20.8 5.8%

108 Saco silt loam 2.8 0.8%

306 Udorthents-Urban land
complex

322.7 90.0%

308 Udorthents, smoothed 8.3 2.3%

Totals for Area of Interest 358.5 100.0%

Soil Map—State of Connecticut Bradley Airport Taxiway
Rehabilitation and Access Road

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

7/10/2014
Page 3 of 3
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Seeding Plan 
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Rehabilitate, Light and Sign TW E, Realign TW W, 
Construct New Service Road  Seeding 
Bradley International Airport  Section T-901 
Windsor Locks, Connecticut  

 
ITEM T-901 SEEDING 

 
CONTRACT DOCUMENTS 

 
901-0.1 This section of these specifications is a part of the contract documents as defined in the 
general provisions.  All applicable parts of the balance of the contract documents are equally as 
binding for this section as for all other sections.   
 
Attention shall be directed to SGC-001 of these specifications entitled "Summary of Work and 
Special Work Requirements." 

DESCRIPTION 
901-1.1 This item shall consist of soil preparation, seeding, fertilizing, and liming the areas shown 
on the plans or as directed by the Engineer in accordance with these specifications. 

MATERIALS 
901-2.1 SEED. The species and application rates of grass, legume, and cover-crop seed 
furnished shall be those stipulated herein. Seed shall conform to the requirements of Federal 
Specification JJJ-S-181, Federal Specification, Seeds, Agricultural. 

Seed shall be furnished separately or in mixtures in standard containers; labeled in conformance 
with the Agricultural Marketing Service (AMS) Seed Act and applicable state seed laws; with the 
seed name, lot number, net weight, percentages of purity and of germination and hard seed, and 
percentage of maximum weed seed content clearly marked for each kind of seed. The Contractor 
shall furnish the  Engineer duplicate signed copies of a statement by the vendor certifying that 
each lot of seed has been tested by a recognized laboratory for seed testing within six (6) months 
of date of delivery. This statement shall include: name and address of laboratory, date of test, lot 
number for each kind of seed, and the results of tests as to name, percentages of purity and of 
germination, and percentage of weed content for each kind of seed furnished, and, in case of a 
mixture, the proportions of each kind of seed. Wet, moldy, or otherwise damaged seed will be 
rejected.  

Seeds shall be applied as follows:  
Warm Season Grass Mix:  In order to preserve and enhance the diversity of native species, it 
is necessary that the source for seed mixtures be locally obtained within the Northeast USA 
including New England, New York, Pennsylvania, New Jersey, Delaware, or Maryland. 

New England Native Warm Season Grass Mix: (NEWP), New England Wetland Plants Inc, 820 
West Street Amherst, MA 01002, or equal.  Rate shall be 23 pounds per acre. 

Scientific Name   Common Name   Percent 
Panicum Virgatum   Switchgrass    20 

Schizachyrium Scoparium  Little Bluestem   20 

Festuca Rubra    Creeping Red Fescue   15 

Andropogon Geradi   Big Bluestem    15 

Elymus Villosus    Silky Wild Rye    10 

150/5370-10G 7/21/14 
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Sorghastrum Nutans   Indiangrass    10 

Seeding shall be performed during the period between March 15 and June 15 inclusive and 
August 15 to October 15 inclusive, unless otherwise approved by the Engineer. 

Other Considerations  
Seeding Requirements:  

• firm seed bed before and after planting 
• use appropriate seed covering  

Seed Bed Preparation: 

• pH of 5.5-6.5  
• soil temperature approximately 60° F 
• planting depth: 1/4" -1/2"  
• recommended use of 0-20-20 fertilizer, based on soil test; apply no nitrogen until 

the stand is established (late summer; use 20-40 lbs for half season)  

When evaluating the stand remember, many of these grasses do not reach their full growth until 
the second growing season.  

Source:  CT Department of Environmental Protection/Wildlife Division 

901-2.2 LIME. Lime shall be ground limestone containing not less than 85% of total carbonates, 
and shall be ground to such fineness that 90% will pass through a No. 20 mesh sieve and 50% 
will pass through a No. 100 mesh sieve. Coarser material will be acceptable, providing the rates 
of application are increased to provide not less than the minimum quantities and depth specified 
in the special provisions on the basis of the two sieve requirements above. Dolomitic lime or a 
high magnesium lime shall contain at least 10% of magnesium oxide. Lime shall be applied at the 
rate of 3 tons per acre. All liming materials shall conform to the requirements of ASTM C602. 

901-2.3 FERTILIZER. Fertilizer shall be as specified above. They shall be applied at the rate and 
to the depth specified, and shall meet the applicable state laws. They shall be furnished in 
standard containers with name, weight, and guaranteed analysis of contents clearly marked 
thereon. No cyanamide compounds or hydrated lime shall be permitted in mixed fertilizers. 

The fertilizers may be supplied in one of the following forms: 

a. A dry, free-flowing fertilizer suitable for application by a common fertilizer spreader 

b. A finely-ground fertilizer soluble in water, suitable for application by power sprayers; or 

c. A granular or pellet form suitable for application by blower equipment. 

Fertilizers shall be spread at the rate of 460 lbs. per acre. 

901-2.4 SOIL FOR REPAIRS. The soil for fill and topsoiling of areas to be repaired shall be at 
least of equal quality to that which exists in areas adjacent to the area to be repaired. The soil 
shall be relatively free from large stones, roots, stumps, or other materials that will interfere with 
subsequent sowing of seed, compacting, and establishing turf, and shall be approved by the 
Engineer before being placed.  
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CONSTRUCTION METHODS 

901-3.1 ADVANCE PREPARATION AND CLEANUP. After grading of areas has been completed 
and before applying fertilizer and ground limestone, areas to be seeded shall be raked or 
otherwise cleared of stones larger than 2 inches (50 mm) in any diameter, sticks, stumps, and 
other debris that might interfere with sowing of seed, growth of grasses, or subsequent 
maintenance of grass-covered areas. If any damage by erosion or other causes has occurred 
after the completion of grading and before beginning the application of fertilizer and ground 
limestone, the Contractor shall repair such damage include filling gullies, smoothing irregularities, 
and repairing other incidental damage. 

An area to be seeded shall be considered a satisfactory seedbed without additional treatment if it 
has recently been thoroughly loosened and worked to a depth of not less than 5 inches (125 mm) 
as a result of grading operations and, if immediately prior to seeding, the top 3 inches (75 mm) of 
soil is loose, friable, reasonably free from large clods, rocks, large roots, or other undesirable 
matter, and if shaped to the required grade. 

When the area to be seeded is sparsely sodded, weedy, barren and unworked, or packed and 
hard, any grass and weeds shall first be cut or otherwise satisfactorily disposed of, and the soil 
then scarified or otherwise loosened to a depth not less than 5 inches (125 mm). Clods shall be 
broken and the top 3 inches (75 mm) of soil shall be worked into a satisfactory seedbed by disking, 
or by use of cultipackers, rollers, drags, harrows, or other appropriate means. 

901-3.2 DRY APPLICATION METHOD. 
a. Liming. Lime shall be applied separately and prior to the application of any fertilizer or seed 

and only on seedbeds that have previously been prepared as described above. The lime shall 
then be worked into the top 3 inches (75 mm) of soil after which the seedbed shall again be 
properly graded and dressed to a smooth finish. 

b. Fertilizing. Following advance preparations and cleanup fertilizer shall be uniformly spread 
at the rate that will provide not less than the minimum quantity stated in paragraph 901-2.3. 

c. Seeding. Grass seed shall be sown at the rate specified in paragraph 901-2.1 immediately 
after fertilizing.  The fertilizer and seed shall be raked within the depth range stated in the special 
provisions. Seeds of legumes, either alone or in mixtures, shall be inoculated before mixing or 
sowing, in accordance with the instructions of the manufacturer of the inoculant. When seeding 
is required at other than the seasons shown on the plans or in the special provisions, a cover crop 
shall be sown by the same methods required for grass and legume seeding.  In the instance 
where a cover crop is sown and the contractor is required to come back at the next available 
warm-season planting season, the required method of sowing warm season grasses will be to 
utilize a seed slicer towed behind a farm tractor, or approved equal equipment.  All other steps 
apply as specified above. 

d. Rolling. After the seed has been properly covered, the seedbed shall be immediately 
compacted by means of an approved lawn roller, weighing 40 to 65 pounds per foot (60 to 97 kg 
per meter) of width for clay soil (or any soil having a tendency to pack), and weighing 150 to 200 
pounds per foot (223 to 298 kg per meter) of width for sandy or light soils. 

901-3.3 WET APPLICATION METHOD. 
a. General. The Contractor may elect to apply seed and fertilizer (and lime, if required) by 

spraying them on the previously prepared seedbed in the form of an aqueous mixture and by 
using the methods and equipment described herein. The rates of application shall be as specified 
in the special provisions. 
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b. Spraying equipment. The spraying equipment shall have a container or water tank 

equipped with a liquid level gauge calibrated to read in increments not larger than 50 gallons (190 
liters) over the entire range of the tank capacity, mounted so as to be visible to the nozzle operator. 
The container or tank shall also be equipped with a mechanical power-driven agitator capable of 
keeping all the solids in the mixture in complete suspension at all times until used. 

The unit shall also be equipped with a pressure pump capable of delivering 100 gallons (380 
liters) per minute at a pressure of 100 lb / sq inches (690 kPa). The pump shall be mounted in a 
line that will recirculate the mixture through the tank whenever it is not being sprayed from the 
nozzle. All pump passages and pipe lines shall be capable of providing clearance for 5/8 inch (16 
mm) solids. The power unit for the pump and agitator shall have controls mounted so as to be 
accessible to the nozzle operator. There shall be an indicating pressure gauge connected and 
mounted immediately at the back of the nozzle. 

The nozzle pipe shall be mounted on an elevated supporting stand in such a manner that it 
can be rotated through 360 degrees horizontally and inclined vertically from at least 20 degrees 
below to at least 60 degrees above the horizontal. There shall be a quick-acting, three-way control 
valve connecting the recirculating line to the nozzle pipe and mounted so that the nozzle operator 
can control and regulate the amount of flow of mixture delivered to the nozzle. At least three 
different types of nozzles shall be supplied so that mixtures may be properly sprayed over 
distance varying from 20 to 100 feet (6 to 30 m). One shall be a close-range ribbon nozzle, one a 
medium-range ribbon nozzle, and one a long-range jet nozzle. For case of removal and cleaning, 
all nozzles shall be connected to the nozzle pipe by means of quick-release couplings. 

In order to reach areas inaccessible to the regular equipment, an extension hose at least 50 
feet (15 m) in length shall be provided to which the nozzles may be connected. 

c. Mixtures. Lime, if required, shall be applied separately, in the quantity specified, prior to 
the fertilizing and seeding operations. Not more than 220 pounds (100 kg) of lime shall be added 
to and mixed with each 100 gallons (380 liters) of water. Seed and fertilizer shall be mixed together 
in the relative proportions specified, but not more than a total of 220 pounds (100 kg) of these 
combined solids shall be added to and mixed with each 100 gallons (380 liters) of water. 

All water used shall be obtained from fresh water sources and shall be free from injurious 
chemicals and other toxic substances harmful to plant life. Brackish water shall not be used at 
any time. The Contractor shall identify to the Engineer all sources of water at least two (2) weeks 
prior to use. The Engineer may take samples of the water at the source or from the tank at any 
time and have a laboratory test the samples for chemical and saline content. The Contractor shall 
not use any water from any source that is disapproved by the Engineer following such tests. 

All mixtures shall be constantly agitated from the time they are mixed until they are finally 
applied to the seedbed. All such mixtures shall be used within two (2) hours from the time they 
were mixed or they shall be wasted and disposed of at approved locations. 

d. Spraying. Lime, if required, shall be sprayed only upon previously prepared seedbeds. 
After the applied lime mixture has dried, the lime shall be worked into the top 3 inches (75 mm), 
after which the seedbed shall again be properly graded and dressed to a smooth finish. 

Mixtures of seed and fertilizer shall only be sprayed upon previously prepared seedbeds on 
which the lime, if required, shall already have been worked in. The mixtures shall be applied by 
means of a high-pressure spray that shall always be directed upward into the air so that the 
mixtures will fall to the ground like rain in a uniform spray. Nozzles or sprays shall never be 
directed toward the ground in such a manner as might produce erosion or runoff. 
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Particular care shall be exercised to ensure that the application is made uniformly and at the 

prescribed rate and to guard against misses and overlapped areas. Proper predetermined 
quantities of the mixture in accordance with specifications shall be used to cover specified 
sections of known area.  

Checks on the rate and uniformity of application may be made by observing the degree of 
wetting of the ground or by distributing test sheets of paper or pans over the area at intervals and 
observing the quantity of material deposited thereon. 

On surfaces that are to be mulched as indicated by the plans or designated by the Engineer, 
seed and fertilizer applied by the spray method need not be raked into the soil or rolled. However, 
on surfaces on which mulch is not to be used, the raking and rolling operations will be required 
after the soil has dried. 

901-3.4 MAINTENANCE OF SEEDED AREAS. The Contractor shall protect seeded areas 
against traffic or other use by warning signs or barricades, as approved by the Engineer. Surfaces 
gullied or otherwise damaged following seeding shall be repaired by regrading and reseeding as 
directed. The Contractor shall mow, water as directed, and otherwise maintain seeded areas in a 
satisfactory condition until final inspection and acceptance of the work. 

When either the dry or wet application method outlined above is used for work done out of season, 
it will be required that the Contractor establish a good stand of grass of uniform color and density 
to the satisfaction of the Engineer. A grass stand shall be considered adequate when bare spots 
are one square foot (0.01 sq m) or less, randomly dispersed, and do not exceed 3% of the area 
seeded.  If at the time when the contract has been otherwise completed it is not possible to make 
an adequate determination of the color, density, and uniformity of such stand of grass, payment 
for the unaccepted portions of the areas seeded out of season will be withheld until such a time 
as these requirements have been met. 

METHOD OF MEASUREMENT 
901-4.1 The quantity of seeding to be paid for shall be the number of square yards of area seeded, 
including lime, fertilizer, lime and seed, applied at the above specified rates, within the areas 
designated on the plans or specified by the Engineer. 

No separate measurement or payment will be made for establishing turf to areas disturbed by the 
Contractors operations outside of designated work areas. 

BASIS OF PAYMENT 
901-5.1 Payment shall be made at the contract unit price per square yard, which price and 
payment shall be full compensation for furnishing and placing all material and for all labor, 
equipment, tools, and incidentals necessary to complete the work prescribed in this item. 

Payment will be made under: 
ITEM    DESCRIPTION   UNIT 
T-901-1   Seeding     Square Yard 

MATERIAL REQUIREMENTS 
ASTM C602 Standard Specification for Agricultural Liming Materials 
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ASTM D977 Standard Specification for Emulsified Asphalt 
FED SPEC JJJ-S-181, Federal Specification, Seeds, Agricultural 

END OF ITEM T-901 
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ITEM P-156 TEMPORARY AIR AND WATER POLLUTION,  
SOIL EROSION AND SILTATION CONTROL 

 
CONTRACT DOCUMENTS 

 
156-0.1 This section of these specifications is a part of the contract documents as defined in the 
general provisions.  All applicable parts of the balance of the contract documents are equally as 
binding for this section as for all other sections.   
 
Attention shall be directed to SGC-001 of these specifications entitled "Summary of Work and 
Special Work Requirements." and also to Division 01, Section 5713 Temporary Erosion & 
Sediment Control. 

DESCRIPTION 
156-1.1 This item shall consist of temporary control measures as shown on the plans or as 
ordered by the Engineer during the life of a contract to control water pollution, soil erosion, and 
siltation through the use of silt fences, continuous contained berms, dikes, dams, sediment 
basins, fiber mats, gravel, mulches, grasses, slope drains, and other erosion control devices or 
methods. 

The temporary erosion control measures contained herein shall be coordinated with the 
permanent erosion control measures specified as part of this contract to the extent practical to 
assure economical, effective, and continuous erosion control throughout the construction period. 

Temporary control may include work outside the construction limits such as borrow pit operations, 
equipment and material storage sites, waste areas, and temporary plant sites. 

Temporary control measures shall be design, installed and maintained to minimize the creation 
of wildlife attractants that have the potential to attract hazardous wildlife on or near public-use 
airports. 

Temporary erosion control measures shall be in accordance with the 2002 Connecticut Guidelines 
for Soil Erosion and Sediment Control (the Guidelines) or as shown in the special conditions, and 
as specified herein.  In areas of conflict the more stringent shall apply.  

MATERIALS 
156-2.1. SEDIMENT BARRIER.  Continuous Contained Berms, Erosion Control Mix Berm 
and/or Silt Fence, or as approved by the Engineer, may be used as a sediment barrier at the 
contractor’s option.  Any one of these methods or a combination of methods may be used to 
control sediment on the downhill side of areas disturbed by construction 
 
156-2.2. INLET PROTECTION.  Silt Fence, Filter Fabric, Stone, Continuous Contained 
Berms or Hay Bales, or as approved by the Engineer, may be used as inlet protection at the 
contractor’s option.  Any one of these methods or a combination of methods may be used to 
protect catch basins from sedimentations. 
 
156-2.3. CHECK DAMS.  Stone, Continuous Contained Berms or Hay Bales, or as 
approved by the Engineer, may be used as a check dam at the contractor’s option.  Any one of 
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these methods or a combination of methods may be used to protect channels from erosion and 
slow the flow of water within the channel. 
 
156-2.4. TEMPORARY SEEDING.  Grass that will not compete with the grasses sown later 
for permanent cover shall be a quick-growing species (such as annual ryegrass, oats, winter rye 
or sudangrass) suitable to the area providing a temporary cover. 
 
156-2.5. MULCHES. Mulches may be hay, straw, fiber mats, netting, bark, wood chips, or 
other suitable material reasonably clean and free of noxious weeds and deleterious materials. 
 
156-2.6. FERTILIZER.  Fertilizer shall be a standard commercial grade and shall conform 
to all Federal and state regulations and to the standards of the Association of Official Agricultural 
Chemists. 
 
156-2.7. SLOPE DRAINS.  Slope drains may be constructed of pipe, fiber mats, rubble, 
Portland Cement Concrete, bituminous concrete, or other materials that will adequately control 
erosion. 
 
156-2.8. EROSION CONTROL BLANKET.  Erosion control blanket shall be biodegradable 
with straw or jute fiber and netting.  Staples shall be as recommended by the manufacturer. 
 
156-2.9. CONTINUOUS CONTAINED BERMS.  Continuous Contained Berms consist of 
excelsior or coconut fiber used to intercept sediment runoff and help stabilize slopes.  The 
sediment filter logs shall be at least 12 inches in diameter. 
 
156-2.10. SILT FENCE.  Silt fence filter cloth:  The fabric for the silt fence shall meet the 
following specifications: 
 
 Fabric Properties   Minimum Value  Test Method 
 
 Grab Tensile Strength (lbs.)  90    ASTM D1682 
 Elongation at Failure (%)  50    ASTM D1682 
 Mullen Burst Strength (psi)  190   ASTM D3789 
 Puncture Strength (lbs.)  40    ASTM D751 
 Equivalent Opening Size  40-80   US Std Sieve 
 
Fence post (for fabricated units) - The post shall be a minimum of 36 inches long.  Wood post will 
be of sound quality hardwood with a minimum cross sectional area of 3.0 square inches.  Steel 
post will be standard T or U sections weighing not less than 1 pound per linear foot.  Maximum 
spacing shall be 10 linear feet. 
 
Wire fence (for fabricated units) - wire fencing shall be a minimum 14.5 gauge with a maximum 6 
inch mesh opening. 
 
Prefabricated units - Prefabricated units may be used in lieu of the above method providing: 
 

1. The filter cloth and fence post meet the above criteria. 
2. The unit is installed per the manufacturer's recommendations. 
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156-2.12. STONE CHECK DAMS.  Stone check dams shall be constructed in accordance 
with the details shown in the contract drawings. 
 
156-2.13. HAY BALES.  Hay bales shall consist of rectangular shaped bales of hay or straw 
weighing at least 40 pounds per bale.  They shall be free from primary noxious weed seeds and 
rough or wood materials.  Hay bales shall be tied with twine, wire will not be allowed. 
 
156-2.14. OTHER. All other materials shall meet commercial grade standards and shall be 
approved by the Engineer before being incorporated into the project. 

CONSTRUCTION REQUIREMENTS 
156-3.1 GENERAL. In the event of conflict between these requirements and pollution control 
laws, rules, or regulations of other Federal, state, or local agencies, the more restrictive laws, 
rules, or regulations shall apply. 

The Engineer shall be responsible for assuring compliance to the extent that construction 
practices, construction operations, and construction work are involved. 

156-3.2 SCHEDULE. Prior to the start of construction, the Contractor shall submit schedules for 
accomplishment of temporary and permanent erosion control work for clearing and grubbing; 
grading; construction; paving; and structures at watercourses. The Contractor shall also submit a 
proposed method of erosion and dust control on haul roads and borrow pits and a plan for disposal 
of waste materials. Work shall not be started until the erosion control schedules and methods of 
operation for the applicable construction have been accepted by the Engineer. 

156-3.3 AUTHORITY OF ENGINEER.  The Engineer has the authority to limit the surface area 
of erodible earth material exposed by clearing and grubbing, to limit the surface area of erodible 
earth material exposed by excavation, borrow and fill operations, and to direct the Contractor to 
provide immediate permanent or temporary pollution control measures to minimize contamination 
of adjacent streams or other watercourses, lakes, ponds, or other areas of water impoundment. 
 
156-3.4 CONSTRUCTION DETAILS. The Contractor will be required to incorporate all permanent 
erosion control features into the project at the earliest practicable time as outlined in the accepted 
schedule. Except where future construction operations will damage slopes, the Contractor shall 
perform the permanent seeding and mulching and other specified slope protection work in stages, 
as soon as substantial areas of exposed slopes can be made available. Temporary erosion and 
pollution control measures will be used to correct conditions that develop during construction that 
were not foreseen during the design stage; that are needed prior to installation of permanent 
control features; or that are needed temporarily to control erosion that develops during normal 
construction practices, but are not associated with permanent control features on the project. 

Where erosion may be a problem, clearing and grubbing operations should be scheduled and 
performed so that grading operations and permanent erosion control features can follow 
immediately if project conditions permit; otherwise, temporary erosion control measures may be 
required between successive construction stages. 

The Engineer shall limit the area of clearing and grubbing, excavation, borrow, and embankment 
operations in progress, commensurate with the Contractor’s capability and progress in keeping 
the finish grading, mulching, seeding, and other such permanent control measures current with 
the accepted schedule. If seasonal limitations make such coordination unrealistic, temporary 
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erosion control measures shall be taken immediately to the extent feasible and justified as 
directed by the Engineer. 

The Contractor shall provide immediate permanent or temporary pollution control measures to 
minimize contamination of adjacent streams or other watercourses, lakes, ponds, or other areas 
of water impoundment as directed by the Engineer. If temporary erosion and pollution control 
measures are required due to the Contractor’s negligence, carelessness, or failure to install 
permanent controls as a part of the work as scheduled or directed by the Engineer, the work shall 
be performed by the Contractor at his/her own expense. 

 The Engineer may increase or decrease the area of erodible earth material that can be exposed 
at any time based on an analysis of project conditions. 

The erosion control features installed by the Contractor shall be acceptably maintained by the 
Contractor during the construction period. 

Whenever construction equipment must cross watercourses at frequent intervals, temporary 
structures should be provided. 

Pollutants such as fuels, lubricants, bitumen, raw sewage, wash water from concrete mixing 
operations, and other harmful materials shall not be discharged into any waterways, 
impoundments or into natural or manmade channels leading thereto. 

156-3.5 INSTALLATION, MAINTENANCE AND REMOVAL OF SILT FENCES.  Silt fences shall 
extend a minimum of 16 inches (41 cm) and a maximum of 34 inches (86 cm) above the ground 
surface. Posts shall be set no more than 10 feet (3 m) on center. Filter fabric shall be cut from a 
continuous roll to the length required minimizing joints where possible. When joints are necessary, 
the fabric shall be spliced at a support post with a minimum 12-inch (300-mm) overlap and 
securely sealed. A trench shall be excavated approximately 4 inches (100 mm) deep by 4 inches 
(100 mm) wide on the upslope side of the silt fence. The trench shall be backfilled and the soil 
compacted over the silt fence fabric. The Contractor shall remove and dispose of silt that 
accumulates during construction and prior to establishment of permanent erosion control. The 
fence shall be maintained in good working condition until permanent erosion control is 
established. Silt fence shall be removed upon approval of the Engineer. 

156-3.6 TEMPORARY DIVERSIONS.  The cost of temporary diversion stream at structures and all 
dewatering shall be borne by the Contractor. 

156-3.7. TEMPORARY GRASS SEED.  Temporary grass seed shall be a 50/50 split of the seed 
mix below and the T-901 New England Native Warm Season Grass Mix, with the exception of 
Winter Rye which shall be applied at the full (100%) rate.  Apply the temporary grass seed mix 
and New England Native Warm Season Grass mix at ½ the rates shown in each table, with the 
exception of Winter Rye which shall be applied at the full (100%) rate, and choose the temporary 
grass seed for the time of season and type of seed used: 
 

Seed Lb./Ac  Seeding 
Depth 

Recommended 
Seeding Dates 

Remarks 

Winter Rye 112 1-1.5 in 8/15-10/1 Good for fall seeding. Select a hardy 
species, such as Aroostook Rye. 

Oats 80 1-1.5 in 4/1-7/1 
8/15-9/15 

Early fall seeding will die when winter 
weather moves in, but mulch will 
provide protection. 

Annual 
Ryegrass 40 .25 in 4/1-7/1 Grows quickly but is of short duration. 

Use where appearance is important. 
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With mulch, seeding may be done 
throughout growing season. 

Sudangrass 40 .5-1 in 5/15-8/15  Good growth during hot summer 
periods. 

Perennial 40 .25 in 8/15-9/15 
Good cover, longer lasting than Annual 
Ryegrass. Mulching will allow seeding 
throughout growing season. 

 
156-3.8 EROSION CONTROL BLANKET. Surfaces to receive erosion control blanket shall 
conform to the grades and cross-sections shown on the plans and shall be finished to a smooth and 
even condition with all debris, roots, stones, and lumps raked out and removed.  The soil surface 
shall be sufficiently loose to permit bedding of the matting.  Unless otherwise directed, seed ordered 
shall be applied prior to placement of the matting. 

The material shall be unrolled in the direction of the flow of water.  Where the blanket ends at the 
top and bottom of the slope, the material shall be secured by toeing the material in 6" deep and 
placing staples 12" on center across the fabric. 

Where the erosion control blanket meets end to end, the end down gradient shall be secured by 
toeing in the material 6" deep and applying staples 12" on center across the matting.  The end of 
the up gradient section shall overlap the toed in down gradient section by 12" and be secured by 
staples placed 12" on center across the fabric. 

When adjoining rolls of erosion control blanket are laid parallel to one another, edges shall be 
overlapped 3" and staples placed 18" to 24" along the seam. 

Staples shall be placed in a pattern that is recommended by the manufacturer. 

Except where the blanket is turned down, all blanket material shall be spread evenly and smoothly 
so that it is in close contact with the ground.  Bulging seams in either blanket material shall be cut 
out and joints formed as described above. 

When instructed, additional seed shall be spread over the blanket material, particularly at those 
locations disturbed by building the slots.  The blanket shall then be pressed onto the ground with a 
light lawn roller or by other satisfactory means. 

The above specified spacing of staples may be changed as ordered, depending upon varying 
factors such as the season of the year or the amount of water encountered or anticipated. 

156-3.9 HAY BALES FOR EROSION CONTROL.   Hay bales shall be placed where shown on the 
Contract Drawings or as directed by the Engineer. 

The bales shall be placed in accordance with the details shown on the Contract Drawings.  Each 
bale shall be embedded in the soil a minimum of 4 inches and shall be anchored securely in place 
with a minimum of 2 stakes. 

The Contractor shall frequently inspect the hay bales after installation and repair or replace any 
bales that become damaged and remove any silt that accumulates behind the bales. 

Haybale barriers around catch basins shall consist of a minimum of four haybales installed as 
described above, around the inlet of a catch basin, in such a manner to prevent silt-laden water 
from entering the catch basin. 

The Contractor will be required to inspect the haybale barriers weekly and after rainfall events 
exceeding 0.5 inches.  The Contractor shall make any and all required repairs. 
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156-3.10 STONE CHECK DAMS.  Stone check dams shall be placed where shown on the Contract 
Drawings or as directed by the Engineer. 

The stone check dams shall be constructed in accordance with the details shown on the Contract 
Drawings.  Maintenance and removal of the stone check dams shall be considered incidental. 

156-3.11 DUST CONTROL.  The Contractor shall maintain at the construction site the equipment 
necessary for the application of water for dust control within the construction site and on haul roads.  
The equipment shall be equipped with a shut-off control valve, which can be operated from the cab 
by the operator.  The Contractor shall have a sufficient number of pieces of equipment to control 
the dust. 

The Contractor shall apply water for dust control as necessary to prevent dust from the construction 
site and/or haul roads from being a hazard to aircraft and from being a nuisance to the public and 
as directed by the Engineer. 

The Contractor shall furnish water for dust control that is clear and free of harmful amounts of oil, 
salts, acids, alkalis, sugar, silt, mud, grasses, organic matter or other substances injurious to the 
finished product, plant life or the establishment of plant life. 

The Contractor shall be responsible for providing all water necessary for dust control and shall pay 
all fees relating thereto. 

Should seasonal limitations make topsoiling, seeding, and mulching unrealistic, such areas shall be 
treated with polymer emulsion as a temporary dust and erosion control measure. 

A motor operated vacuum sweeper with water shall be on site at all times and used to keep all 
paved surfaces clean and free of foreign object damage. 

The Engineer reserves the right to employ outside assistance to provide corrective measures if the 
Contractor fails to provide proper dust control.  Such incurred direct costs plus project engineering 
costs will be charged to the Contractor and appropriate deductions made from the Contractor's 
period cost estimates. 

156-3.12 SUBGRADE PROTECTION.  The areas of finished subgrade for the runway, taxiways, 
and roads shall, at the direction of the engineer, be treated with polymer emulsion for dust and 
erosion control.  The Contractor shall protect the permeability of the underdrain backfill.  The 
Contractor shall protect the treated subgrade areas from damage and shall repair at the Contractor’s 
expense any area in which the polymer emulsion becomes disturbed. 

156-3.13 SEEDED AREA PROTECTION.  The areas of excavation and embankments, which are 
at finished grade and have been topsoiled, seeded, and mulched, but have not achieved grass 
growth shall, at the direction of the Engineer, be treated with bonded fiber matrix for dust and erosion 
control.  The Contractor shall protect the treated areas from damage and shall repair at the 
Contractor’s expense any area in which the bonded fiber matrix becomes disturbed. 

156-3.14 CONTINUOUS CONTAINED BERMS. Prior to any earth removal or excavation a 
sediment filter logs shall be placed as recommended by the manufacturer.  Maintenance of the 
filter logs shall include periodic removal of accumulated fines and silt as directed by the Engineer 
to maintain its proper function.  The Contractor shall be responsible for the proper use of the 
sediment filter logs in all conditions during construction. 

The Contractor will be required to inspect the sediment filter logs weekly and after rainfall events 
exceeding 0.5 inches.  The Contractor shall make any and all required repairs. 
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METHOD OF MEASUREMENT 
156-4.1 Temporary erosion and pollution control work required which is not attributed to the 
Contractor’s negligence, carelessness, or failure to install permanent controls will be performed 
as scheduled or ordered by the Engineer. Completed and accepted work will be measured as 
follows: 
 
156-4.2. EROSION CONTROL BLANKET.  The quantity of erosion control blanket to be paid for 
shall be the area of erosion control blanket placed per square yard seeded, furnished, installed 
and accepted. 
 
156-4.3. SEDIMENT BARIER.  The quantity of Silt Fence to be paid for shall be the number of 
linear feet of silt fence, measured in place along, furnished, installed and accepted.  No additional 
measurement will be allowed for the overlap of material. 
 
156-4.4. HAY BALES.  The quantity of hay bales shall be measured by the number per each hay 
bale place for the duration of construction and until stabilization, measured as furnished and 
accepted. 
156-4.5. TEMPORARY SEED.  The quantity of grass seed to be paid for shall be the area seeded 
at the specified rate per square yard seeded, furnished, applied and accepted. 
 
156-4.6. STONE CHECK DAMS.  The quantity of check dams shall be measured by the number 
per each of installed check dams, measured as furnished, and accepted. 
 
156-4.7. INLET PROTECTION AT CATCH BASIN.  The quantity of inlet protection shall be 
measured by the number per each inlet at catch basins the protection is installed for the duration 
of construction and until stabilization, measured as furnished and accepted. 
 
156-4.8. DUST CONTROL.  No separate measurement or payment shall be made for dust con-
trol.  All work involved in dust control including the furnishing of water will be considered incidental 
to the various items of work and all costs in connection with such provision and compliance shall 
be included in the various unit and lump sum prices bid for the work items specified under other 
sections of these specifications. 
 
156-4.9. Control work performed for protection of construction areas outside the construction 
limits, such as borrow and waste areas, haul roads, equipment and material storage sites, and 
temporary plant sites, will not be measured and paid for directly but shall be considered as a 
subsidiary obligation of the Contractor with costs included in the contract prices bid for the items 
to which they apply. 
 

BASIS OF PAYMENT 
 
156-5.1. EROSION CONTROL BLANKET.  Payment shall be made at the contract unit price per 
square yard of erosion control blanket installed and accepted by the engineer. This price shall be 
full compensation for furnishing all materials and for all labor, equipment, tools, maintenance, and 
incidentals necessary to complete the item. 
 
156-5.2. SEDIMENT BARRIER.  Payment shall be made at the contract unit price per linear foot 
of sediment barrier installed and accepted by the engineer. This price shall be full compensation 
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for furnishing all materials and for all labor, equipment, tools, maintenance, and incidentals 
necessary to complete the item. 
 
156-5.3. HAY BALES.  Payment shall be made at the contract unit price per each hay bale 
installed. This price shall be full compensation for furnishing all materials and for all labor, 
equipment, tools, maintenance, and incidentals necessary to complete the item. 
 
156-5.4. TEMPORARY SEEDING.  Payment shall be made at the contract unit price per square 
yard of area seeded at the specified rates. This price shall be full compensation for furnishing all 
materials and for all labor, equipment, tools, and incidentals necessary to complete the item. 
 
156-5.5. STONE CHECK DAMS.  Payment shall be made at the contract unit price per each 
stone check dam installed and accepted by the engineer. This price shall be full compensation 
for furnishing all materials and for all labor, equipment, tools, maintenance, and incidentals 
necessary to complete the item. 
 
156-5.6. INLET PROTECTION AT CATCH BASIN.  Payment shall be made at the contract unit 
price per each installed per catch basin. This price shall be full compensation for furnishing all 
materials and for all labor, equipment, tools, maintenance, and incidentals necessary to complete 
the item. 

Payment will be made under: 
 
ITEM    DESCRIPTION    UNIT 
  
P-156-1 Inlet Protection - Structure  Each 
P-156-2 Inlet Protection – Trench Drain Linear Foot 
P-156-3 Sediment Barrier Linear Foot 
P-156-4 Check Dams Each 
P-156-5 Temporary Seeding Square Yard 
P-156-6 Erosion Control Blanket Square Yard 
 
 

Where other directed work falls within the specifications for a work item that has a contract 
price, the units of work shall be measured and paid for at the contract unit price bid for the 
various items. 

Temporary control features not covered by contract items that are ordered by the Engineer will 
be paid for in accordance with Section 90-05 Payment for Extra work. 

MATERIAL REQUIREMENTS 
ASTM D6461 Standard Specification for Silt Fence Materials 
AC 150/5200-33 Hazardous Wildlife Attractants 
 

END OF ITEM P-156 
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WETLAND DELINEATION REPORT 
Taxiway E Rehabilitation Area 
Bradley International Airport 
Windsor Locks, Connecticut 

Terracon Project No. J2147166 
December 8, 2014 

1.0 INTRODUCTION 

Terracon Consultants, Inc. (Terracon) was retained by Hoyle, Tanner & Associates, Inc. (Hoyle-
Tanner) to perform a wetland delineation for the proposed Taxiway E Rehabilitation Area 
located at Bradley International Airport in Windsor Locks, Hartford County, Connecticut (project 
area).  The project area covers approximately 3,000 linear feet of airport taxiway that is 
proposed for the construction of a new paved road.  At the request of Hoyle-Tanner, the wetland 
delineation was focused on an approximate 3.52-acre portion of the project area (site).  This site 
is located in the northernmost portion of the project area as depicted on Exhibit A-2 in Appendix 
A.   
 
The purpose of performing the wetland delineation was to determine if wetlands or Waters of 
the United States (WUS) are present and, if so, to identify the boundaries.  The wetland 
delineation was performed in accordance with the 1987 Corps of Engineers Wetlands 
Delineation Manual and the Regional Supplement to the Corps of Engineers Wetland 
Delineation Manual: Northcentral and Northeast Region (January 2012).  According to U.S. 
Army Corps of Engineers (USACE) guidelines, wetlands generally have three essential 
characteristics: hydrophytic (wetland) vegetation, hydric soils, and wetland hydrology.   

2.0 SCOPE OF SERVICES  

Terracon performed the following scope of work: 
 

■ Reviewed map and aerial photograph resources to assist with identifying suspect 
WUS and wetland areas at the site. 

■ Mobilized to the site to conduct the wetland delineation. 

■ Prepared a wetland delineation map showing WUS and wetland areas identified 
during the site visit, if any. 

■ Completed a Wetland Delineation Report that included delineation rationale, a 
discussion of applicable data, and recommendations for the site. 
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3.0 PRELIMINARY DATA GATHERING AND ANALYSIS 

Prior to performing the delineation, several map and aerial photograph resources were reviewed 
to assist with identifying WUS and wetland areas at the site.  Each source of data is described 
in detail below. 

3.1 Topographic Map 

The United States Department of the Interior Geologic Survey (USGS) 7.5-Minute Topographic 
Map of the site was reviewed to identify drainages or WUS within the project area.  A portion of 
the Windsor Locks, Connecticut Quadrangle, dated 1984, can be seen as Exhibit A-1 in 
Appendix A.   As illustrated on Exhibit A-1, two depressions and vegetated land are illustrated in 
the vicinity of the site at the parent tract.  Indications of streams or wetland symbols are not 
illustrated at the site. 

3.2 National Wetland Inventory Map 

The National Wetland Inventory (NWI) Map of the site was reviewed to identify potential wetland 
areas.  The map for the site was published by the U.S. Department of the Interior’s Fish and 
Wildlife Service (USFWS) and depicts probable wetland areas based on stereoscopic analysis 
of high altitude aerial photographs. The review of the NWI map did not identify mapped 
wetlands at the site.  The NWI map is attached as Exhibit A-3 in Appendix A. 

3.3 NRCS Web Soil Survey Map  

The Natural Resources Conservation Service (NRCS) Web Soil Survey (WSS)1 map, accessed 
November 6, 2014, was reviewed to identify soil types, including hydric soils, in the area of the 
site.  The NRCS soil survey map can be seen as Exhibit A-4 in Appendix A.  The following soil 
types were identified within the project area based on an area of interest search of the WSS:  

 
■ Udorthents - Urban Land Complex (306) and smoothed (308): This complex 

consists of moderately well drained to excessively drained soils that have been 
disturbed by cuffing or filling, and areas that are covered by buildings and 
pavement. The areas are mostly larger than 5 acres. The complex is about 70 
percent Udorthents, 20 percent Urban land, and 10 percent other soils. Most 
areas of these components are so intermingled that is was not practical to map 
them separately.  Udorthents are in areas that have been cut to a depth of 2 feet 
or more or are on areas with more than 2 feet of fill.  Udorthents consist primarily 
of moderately coarse textured soil material and a few small areas of medium 

                                                 
1 Posted at: http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm 
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textured material (USDA, Soil Map Unit Descriptions).  Udorthents (soil map units 
306 and 308) are not listed on the Connecticut hydric soils list2. 

3.4 Town of Windsor Locks GIS Map 

Terracon reviewed the Town of Windsor Locks Geographic Information System (GIS) Inland 
Wetlands Map (http://ags.cdm.com/windsorlocksct/) in an attempt to identify local wetland 
records for the site.  As depicted on the GIS map, a wetland is illustrated to the southeast of the 
site in an adjacent detention basin.  The wetland is illustrated at the base of a catch basin, in the 
northeast corner of the detention basin.  Three apparent discharge pipes are shown in the 
southern portion of the detention basin.  Terracon included an evaluation of this area as part of 
the wetland delineation.  A copy of the Town of Windsor Locks GIS map is attached as Exhibit 
A-5. 

3.5 Aerial Photographs 

Terracon reviewed aerial photographs obtained from the Connecticut State Library website 
(http://www.ctstatelibrary.org/topics/aerial-photos) to identify suspected wetland areas on the 
site. Aerial photographs were reviewed for years 1965, 1970, 1986, 1990, and 1995.  Historical 
aerial photographs are attached in Appendix B.  Terracon also reviewed recent aerial 
photography available on-line at http://atlas.freshlogicstudios.com/. The aerial photograph 
review is summarized below: 
 
1965-1995: The site consists of partially wooded, vacant land.  Two apparent drainage swales 
are visible and appear to run southwest to northeast in the central portion of the site. 
 
Recent aerial photography (http://atlas.freshlogicstudios.com/) shows that the surrounding area 
has been redeveloped with an airport building to the southeast of the site, and that the interior 
portion of the site has been cleared.  Ground cover appears to contain lawn grass, and a dry 
detention basin is shown to the southeast of the site.  No evidence of wet areas (visible dark 
ground surface or ponded water) was observed based the recent aerial photograph from this 
source. 

4.0 FIELD TECHNIQUES 

Terracon conducted the field investigation on November 18, 2014. An experienced Terracon 
wetland scientist used technical criteria, field indicators, historic aerial photographs, and other 
sources of information to evaluate the site.  The evaluation methods generally followed the 
                                                 

2 Natural Resources Conservation Service, Hydric Soils – State of Connecticut, Tabular Data 
Version: 2, dated July 15, 2005 
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routine on-site determination method referenced in the 1987 USACE Manual and 2012 
Northcentral and Northeast Regional Supplement.  
 
Wetlands generally have three essential characteristics: hydrophytic (wetland) vegetation, 
hydric soils, and wetland hydrology.  Several representative observation locations were selected 
within each suspect wetland area.  Vegetation, soils and hydrology were evaluated within each 
suspect area to determine if wetland characteristics were present.  The techniques for 
evaluating the plant community, soils, and hydrology are described in the following sections.   

4.1 Plant Community Assessment 

Suspect areas were visually observed to determine the species and absolute percentage of 
ground cover for four stratum of plant community types.  Herbs are generally observed within a 
five-foot radius, shrubs/saplings within a fifteen-foot radius, and trees and vines within a thirty-
foot radius of the observation location.  Trees and shrubs were not present at the site, and as 
such, only the herb layer was observed.  Several representative observation locations were 
selected within each suspected wetland area to generally represent the vegetation 
characteristics of the whole community.  The observed ground vegetation at the site consisted 
of mostly lawn grass similar to other landscaped areas of the airport property.  Terracon used 
Newcomb’s Wildflower Guide (Newcomb, 1977) to assist with the identification of ground cover. 
 
For each species of vegetation observed, their wetland indicator status was evaluated.  
Indicator status was determined using the National Wetland Plant List: Northcentral and 
Northeast Region (USACE, 2012).  Indicator categories for vegetation are presented below: 
 

■ Obligate Wetland (OBL) - occur almost always (estimated probability greater 
than 99%) under natural conditions in wetlands. 

■ Facultative Wetland (FACW) - usually occur in wetlands (estimated probability 
67% - 99%) but occasionally found in non-wetlands. 

■ Facultative (FAC) - equally likely to occur in wetlands or non-wetlands 
(estimated probability 34% - 66%). 

■ Facultative Upland (FACU) - usually occur in non-wetlands (estimated 
probability 67% - 99%) but occasionally found in wetlands. 

■ Obligate Upland (UPL) – rarely occur in wetlands, but occur almost always 
(estimated probability greater than 99%) under natural conditions in non-
wetlands. 

 
The percent cover of the herb stratum was determined and dominance was evaluated.  Aerial 
dominance was determined using the 50/20 rule.  The number of dominant species with an 



Wetland Delineation Report  
Taxiway E Rehabilitation Area ■ Windsor Locks, Connecticut 
December 8, 2014 ■ Terracon Project: J2147166 
 
 

Responsive ■ Resourceful ■ Reliable   5 

indicator status of OBL, FACW, and/or FAC was compared to the total number of dominant 
species across all strata.  Typically, when more than 50 percent of the dominant species had an 
indicator status of OBL, FACW, and/or FAC, hydrophytic vegetation was considered to be 
present. 

4.2 Hydric Soils Assessment 

After Terracon evaluated wetland vegetation, subsurface soil samples were collected using a 
spade and soil auger.  The samples were collected to a depth of approximately 18 inches below 
ground surface and were visually compared to Munsell Soil Color Charts (Munsell, 1994), which 
aided in the evaluation of hydric soil characteristics.  The soil samples were further examined 
for hydric soil indicators including, but not limited to, histosol, thick dark surface, sandy gleyed 
matrix, sandy redox, loamy gleyed matrix, redox dark surface, and/or redox depressions.  If 
these or other hydric soil indicators were observed in the subsurface soil sample, the 
observation location was considered to have hydric soil. 

4.3 Wetland Hydrology Assessment 

Visual indicators of wetland hydrology were evaluated.  Examples of primary wetland hydrology 
indicators include, but are not limited to, surface water, high water table, soil saturation, water 
marks, sediment deposits, drift deposits, iron deposits, inundation visible on aerial imagery, 
sparsely vegetated concave surface, and water-stained leaves.  If at least one primary or two 
secondary indicators were observed, the observation location was considered to have wetland 
hydrology.   

4.4 Classification of Wetlands 

Upon completion of the review of the three wetland criteria at each area, a wetland 
determination was made.  Under normal circumstances, if one or more of the wetland criteria 
were not identified, the area was not considered to be a wetland.  If all three wetland indicators 
were identified, the area was classified as wetland.  Vegetation, soil and hydrology assessment 
data from the site were recorded on USACE Wetland Determination Forms.  The recorded data 
forms for the site can be found in Appendix C and the data point locations can be seen on 
Exhibit A-2 in Appendix A.   

4.5 WUS Observations 

Terracon also made observations of any site features that may be considered a WUS (streams, 
swales, etc.).  If a potential WUS was identified, observations regarding its characteristics were 
recorded. The following definitions were used when describing the WUS: 
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■ Flow Characteristics: 

o Perennial: contains water at all times except during extreme drought. 

o Intermittent: carries water a considerable portion of the time, but ceases 
to flow occasionally or seasonally. 

o Ephemeral: carries water only during and immediately after periods of 
rainfall or snowmelt. 

■ Ordinary High Water Mark: The limit line on the shore established by the 
fluctuation of the water surface.  It is shown by such things as a clear line 
impressed on the bank, shelving, changes in soil character, destruction of 
terrestrial vegetation, the presence of litter and debris or other features 
influenced by the surrounding area.  

■ Bank Shape Descriptions: 

o Undercut: banks that overhang the stream channel. 

o Steep: bank slope of approximately greater than 30 degrees. 

o Gradual: bank slope of approximately 30 degrees or less. 

■ Aquatic Habitat Descriptions: 

o Pool: deeper portion of a stream where water flows slower than in 
neighboring, shallower portions, smooth surface, and finer substrate. 

o Riffle: shallow area in a stream where water flows swiftly over gravel and 
rock or other coarse substrate resulting in a rough flow and a turbulent 
surface. 

o Run: section of a stream with a low or high velocity and with little or no 
turbulence on the surface of the water. 

5.0 FIELD OBSERVATIONS RESULTS 

On November 18, 2014, Terracon performed fieldwork in an attempt to identify wetlands at the 
site.  Based on Terracon’s preliminary assessment, no wetland areas or other WUS were 
identified at the site based on available resources.  However, the Town of Windsor Locks GIS 
Map depicts a wetland within the detention basin to the southeast of the site.  Terracon 
understands that this area is outside the project site; however, for informational purposes 
included this area in our evaluation given its close proximity.   
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Detention Basin Evaluation 
Terracon began the evaluation in the area of the mapped wetland within the detention basin, as 
this area represented the “wettest” location in the vicinity of the site.  A USACE Wetland 
Determination Data Form – Northcentral and Northeast Region (Data Form) was completed 
within the detention basin and is attached in Appendix C.  The data point location was based on 
observed pooled water, a result of a rain event the previous day, which appeared to be the 
represent wettest portion of the basin (in the eastern end).  The location of DP-01 is depicted on 
Exhibit A-2 in Appendix A.  Photographs of the data point area are attached in Appendix D. 
 
As shown in the attached Data Form for sample location DP-01, a dark chroma loamy sand 
layer (10YR2/2) was observed to a depth of 15 inches below grade.  The upper 5 inches of the 
soil profile was saturated at the time of the survey as a result of a rain event.  Evidence of 
redoximorphic features were not observed in the upper part of the soil profile, and as such the 
soil was not considered hydric.  Evidence of hydrophytic vegetation was lacking at this location.  
Terracon completed additional probes within the detention basin using a soil auger.  Within the 
area mapped as wetland by the Town of Windsor locks, soil and ground cover conditions were 
consistent with DP-01.  Higher chroma (drier) soils were observed in the central and western 
portion of the detention basin. 
 
Site Evaluation 
Based on a review of available resources, no wetlands are mapped at the site.  Terracon 
completed a Data Form (DP-02) in the southern portion of the site in the area of the proposed 
roadway.  The location of DP-02 is depicted on Exhibit A-2 in Appendix A.  The DP-02 location 
was chosen given the slight depressional landscape and associated catch basin within the lawn; 
thus having potential to collect runoff and exhibit “wet” characteristics.  As shown in the 
attached Data Form for DP-02, no evidence of hydric soil or hydrophytic vegetation was 
observed at the DP-02 location.  Additional soil probes were completed throughout the site in an 
attempt to identify hydric soil; however, hydric soil characteristics were not observed in soil 
within the site. The observed soil type was consistent with the mapped soil type (Urban land) 
based on distinct color differences in the soil strata which indicate the soil at the site has been 
reworked or graded over. Hydrophytic vegetation and indicators of hydrology were not observed 
at the site.   
 
Based on the results of the field investigation, Terracon concludes that no wetlands are present 
at the site.   

6.0 RECOMMENDATIONS 

Based on survey results, no wetlands or WUS were identified on the site. However, only the 
USACE can make the final determination on the jurisdictional status of wetlands or WUS, and 
on the need for permit processing and compensatory mitigation.  It is recommended that a copy 
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of this report be issued to the US Army Corps of Engineers – New England District, Regulatory 
Division for concurrence with these findings and to advise whether a permit will be required for 
the proposed activity. 
 
The USACE can be reached at the following address:  

 
US Army Corps of Engineers – New England District 
Regulatory Division 
696 Virginia Road 
Concord, MA 01742 
Attention: Ms. Diane Ray 

 
The State of Connecticut considers wetlands as those areas containing hydric soils.  Evidence 
of hydric soil was not observed at the site; however, given a mapped wetland was identified on 
the Town of Windsor GIS website, the client should consult the local conservation commission 
as to the status of the mapped wetland and concurrence with Terracon’s findings. 

7.0 GENERAL COMMENTS  

The wetland delineation was performed using the 1987 USACE Manual and 2012 Northcentral 
and Northeast Regional Supplement. The manual provides assistance for delineating wetlands 
based on the three criteria discussed.  However, the manual alone may not have provided 
enough information to document whether or not the three criteria were met.  Various physical 
properties or other visual signs used to evaluate whether the three wetland identification criteria 
areas were satisfied may not be straightforward, especially in disturbed or problem areas.  The 
manual also allows the user to visually estimate certain indicators such as the percentage of 
area covered by dominant species for the entire community.  Terracon did not attempt to identify 
every possible plant species and did not classify soil type by laboratory methods.  Due to 
seasonal changes, Terracon cannot guarantee the area to exhibit or not to exhibit wetland 
characteristics at all times of the year.  The limitations of this wetland delineation should be 
recognized. 
 
This report has been prepared in accordance with generally accepted scientific and engineering 
evaluation practices.  This report is for the exclusive use of the client for the project being 
discussed.  No warranties, either express or implied, are intended or made. 
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Photo 1:  View of site facing north-northwest. 

 

Photo 2:  View of site facing north. 
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Photo 3:  View of detention basin, facing east-northeast from the site. Vicinity of DP-01 
data point. 

 

Photo 4:  View of detention basin, facing east from the site. 
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Photo 5:  View of DP-02 data point location and pooled water within detention basin. 

 

Photo 6:  View of DP-02 data point location within detention basin. 
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Photo 7:  View of soil profile at DP-02 data point location. 
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NDDB Determination No: 201411205 

Project: Rehabilitation of Taxiways E, F, and W at Bradley International Airport;  
Windsor Locks, CT 

 

Dear Kimberly Peace, 
 
I have reviewed Natural Diversity Data Base (NDDB) maps and files regarding the Bradley International 
Airport in Windsor Locks, Connecticut. According to our records, multiple State-listed species (RCSA Sec. 
26-306) have been documented within or near your proposed project area. 
 
This determination is valid for one year. Please submit an updated NDDB Request for Review if the scope 
of the proposed work changes or if work has not begun by January 29, 2016. 
 
STATE-LISTED PLANT SPECIES 

According to our records, the following State-listed plant species has been documented at Bradley 
Airport: 
 

 Low frostweed (Helianthemum propinquum) 

Protection Status: State Threatened 
Habitat: Dry, open, sandy soil. Blooms mid-late Jun. 
 

This species has been documented growing in open-canopy woodlands and in frequently mowed 
grasslands.  
 
In addition, the following Critical Habitat has been documented within the area highlighted for the re-
alignment of stub Taxiway W: 
 

 Sand barren – dry sandy deposits with woody or grassy vegetation maintained by fire or 
mechanical management. Subtypes include sparsely vegetated sand, sandplain grassland, pitch 
pine scrub, riverine dredge spoils, and other/unique. 

 
Data collected in 2013 supports this designation, as Carex vestita, Carex pensylvanica, and other species 
of dry sandplains were observed growing in close proximity to the site. 
 
To reduce impacts to sandplain grassland adjacent to Taxiway W, I recommend that disturbed soils 

be allowed to revegetate naturally without the addition of seed mixes. 



If stabilization of disturbed soils is required, I recommend that a warm-season grass mix be 

established without the addition of topsoil, fertilizers, or soil amendments. An ideal warm-season 

grass mix for Connecticut would consist primarily of little bluestem (Schizachyrium scoparium) and 

should not include any nitrogen-fixing forbs, such as clovers (Trifolium spp.). 

For questions regarding Critical Habitats or State-listed plant species, please contact Nelson DeBarros 
(nelson.debarros@ct.gov; 860-424-3585). 

STATE-LISTED WILDLIFE SPECIES 

The following comments regarding State-listed wildlife species were provided by Laura Saucier, a CT 
DEEP wildlife biologist: 

“Materials pertaining to the above project were forwarded to me for review by the DEEP Natural 
Diversity Database (NDDB). Their records indicate that a number of state-listed species have been 
documented at Bradley Airport. 

Project details include a new vehicle access road from the south side of the Bombardier building to 
Taxiway G. This grassy area provides foraging habitat for grassland birds and it will be lost from the 
construction of a new access road. Since the off-site mitigation acquisition for the entire airfield is nearly 
complete, additional mitigation for this habitat loss will not be required. 

In addition, to minimize impacts to the birds from construction activities, we recommend: 
 construction be done from August 31 to May 1 to avoid the sensitive nesting season;
 that all materials be staged on impervious surfaces;
 allow disturbed areas to revegetate naturally, or reseed with a warm season grass mix where soil

stabilization is required.

If you have any questions regarding grassland birds, please contact Laura Saucier 
(laura.saucier@ct.gov  or 860-424-3101)” 

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 & Environmental Protection’s Bureau of Natural Resources 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 substituted 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. 

Please contact me if you have any questions (nelson.debarros@ct.gov; 860-424-3585). Thank you for 
consulting the Natural Diversity Data Base and continuing to work with us to protect State-listed species. 

Sincerely, 

Nelson B. DeBarros 
Botanist/Ecologist 
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