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6. Appendix C: Hydrologic and Hydraulic
Calculations _

S E A Consultants Inc.
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SEA Consultants, Ine.

Scientist/Engincers/Architects
200 Corporate Place

PROJECT:

PROJECT NO.

CALCULATED BY:

New Britain - Hartford Bus Rapid Transit Stations

88-HO39 SHEET NO,
KSR DATE:

Rocky Hill, Connccticut 06067 CHECKED BY: EAS DATE:
Runoff Calculations for the 2, 10, 25, 100 Year Storms
Kane Street Station
System: New Park. Avenue closed conduit collection system
Pre- Development
' Design Arca C Value | 2yr Rainfall | 10yr Rainfall | 25yr Raini‘nll 100yr Rainfall Qyyr (cfs) Quoyr (ef5) | Qasye (ef8) [ Qyopys (0f8)
Hoint (Acres) {in/hir) {bw/hr) (in/hr) (in/hr)
A 042 0.90 4,60 6,00 6.70 7.80 1.74 2.27 2.53 2935
B 0.13 0.90 4.60 6.00 6.70 7.80 0.54 0.70 0.78 0.91
[ 0.46 0.60 4.60 6.00 6.70 7.80 1.27 1.66 1.85 2.15
Total Q = 3.58 4.63 517 6.01
Post- Development
Design Area C Value | 2yr Rainfall | 10yr Rainfall | 25yr Rainfall | 100yr Rainfall Qayr (cf5) Quuyr (cf5) | Qasye (efs) | Qyggyr (cf5)
Point (Acrey) (in/hr) (in/tir) Cn/he) @n/hr)
A 0.51 Q.87 4.60 6.00 6.70 7.80 2.04 2.66 297 3.46
B 0.16 0.84 4.60 6.00 6.70 7.80 0.62 0.81 0.90 1.05
C 0.16 0.90 4.60 6.00 6.70 7.80 0.66 0.86 0.96 1.12
Total Q = 3.32 4.33 4.84 5.63
System: Kane Brook
Pre- Development
Design Arca C Value | 2yr Rainfall | 10yr Rainfall | 25yr Rainfall | 100yr Rainfall Qyyr (cf5) Quoye (¢18) | Qasye (e85} Qyppyr (e8)
Point (Acres) (in/hr) (in/hr) (in/hry (in/hr)
D 2.05 0.40 4.60 6.00 6.70 7.80 4.88 06.36 7.10 8.27
Total Q = 4.88 6.36 7.10 8.27
Post- Development
Design Area C Value | 2yr Rainfall | 10yr Rainfall | 28yr Rainfall | 100yr Rainfall Qay (cf5) Qypse (e18) | Qusyr (ef8) | Quynye ()
Point (Acres) (in/he) {in/hr) (in/hr) (in/hr)
D 232 0.36 4.60 6.00 6.70 7.80 3.84 5.01 5.60 6.51
Total Q = 3.84 5.01 .60 6.51

Note:

1.) Calculations based on Rational Method, Q = CiA
2.} Design Points designated on Exhibit 3.7-A and 3.7-B
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Station: Kane Reviewer: Environmental Planning Reviewer Date: 8/12/2009
Responder: Liz Sommer, P.E. Responder Date: 2009-09-28

STATE OF CONNECTICUT subject: Preliminary Design Submission
DEPARTMENT OF TRANSPORTATION 88-H039/ 171-305

Kane Street Station
New Britain — Hartford Busway

men’l()fandum date: August 12, 2009 . .

to from, y ’ SXt.
Richard Armstrong f
Transportation Principal Engineer
Consultant Design -nvironmental Planning Division
Bureau of Engineering and Construction Bureau of Policy and Planning

Type of Review:

[ schematic iX] Prefiminary Design [] Semi-Fina Design‘[:] Final Design [] Permit [J Other:

My staff has reviewed the above mentioned project and the water resource compliance section
of this office offers the following comments:

General Pleass note that many of the preliminary design comments
provided for the Cedar Street Station will apply to the Kane
Street Station design. Make changes as necessary.

+ The plan sheets shall include the statlon markings, toe of
slope, cut and fill, drainage (if any), and E&S controls, etc...

« Please coordinate with the designers of Project 155-H025
regarding the fransition points connecting retaining walls,

) curhing, efc...between the busway and platform stations.

8 LDS e Some of the LDS and CIV sheets call for 2 Wall, Landscape
Wall, Retaining Wall or Cast in Place Retaining Wall. All
sheets shall match with no discrepancies,

o No Meadow Mix. Turf Establishment only.

« Why the need for a retaining wall along south side of the
accessible walkway when standard fill would be more than
sufficient?

+ In the areg where the proposed meadow mix was to be place,
please provide some additional plants.

If you have any questions ragarding these comments, please contact Mr. Paul Corrente at §60-594-2932.

Andrew Piranec/a
cc ‘Colleen Kissane ~ Paul Corrente
Mark Alexander — Kim Lesay — Amanda Freitas
Brian Cunningham — Bob Reilly~ Jacob Argiro
Kevin Mahoney - Dave Mancini — Laurle LaRocca
Mike Masayda - Chung Lung Chow ~ Yolanda Antoniak
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Station: Kane Reviewer: Environmental Planning Reviewer Date: 8/12/2009
Responder: Liz Sommer, P.E. Responder Date: 2009-09-28

Reviewer Comment 1a).

s Please note that many of the préﬁmmary design comments
provided for the Cedar Street Station will apply to the Kane
Street Station design. Make changes as necessary.

S E A Response: Applicable changes have been incorporated,

Reviewer Comment 1b).

+ The plan sheets shall include the station markings, foe of
slope, cut and fill, drainage (if any), and E&S controls, etc. ..

S E A Response: The plan sheets have been updated to include appropriate information.

Reviewer Comment 1c¢).

+ Please coordinate with the designers of Project 155-H025
regarding the transition points connecting retaining walls,
curbing, efc... between the busway and platform stations.

S E A Response: Coordination of transition points between retaining walls and mainline work
is ongoing and will continue during final design.

Reviewer Comment 8a).

s Some of the LDS and CIV sheets call for a Wall, Landscape
Wall, Retaining Wall or Cast in Place Retaining Wall. All
sheets shall match with no discrepancies.

S E A Response: Call outs will be coordinated for the semi-final submission.

Reviewer Comment 8b).
¢ No Meadow Mix. Turf Establishment only.

S E A Response: An alternative seed mix will be proposed during final design upon
coordination with the appropriate parties at the Department,
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Station: Kane Reviewer: Environmental Planning Reviewer Date: 8/12/2009
Responder: Liz Sommer, P.E. Responder Date: 2009-09-28

Reviewer Comment 8c).

« Why the need for a retaining wall along south side of the
accessible walkway when standard fil would be more than
sufficient?

S E A Response: The retaining wall proposed is less than 3 0-inches high and serves as a visual
and physical division between the station area and the natural meadow area at Kane Brook.
The structure is proposed as a gabion type and will be detailed further during final design.

Reviewer Comment 8d).

+ In the area where the proposed meadow mix was fo be place,
please provide some additional plants.

S E A Response:; Additional plantings will be proposed during final design.



Station: Kane

STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION

memorandum

Reviewer: Hydraulic & Drainage Reviewer Date: 8/20/2009
Responder: Liz Sommer, P.E. Responder Date; 2009-09-28

Kane Street Station
Hartford

date: August 20, 2009

subject: Project No. 88-H039 (171-305 P.E.)
New Britain-Hartford Busway

Preliminary Design Review

10 Mr. Richard B, Armstrong from: Michacl E. Masayda

Trans, Principal Engineer
Consultant Design
Burean of Engineering

and Construction an C}onshuc/[iﬁn

Trans. Prinicipal Engineer
Hydraulics and Drainage
Burcau of Engincering

] ") Vs/ng,(‘A)«Clmv

No.

Comment

Inc.

Not
Ine,

(33

“h

Show Jocation of busway mainline drainage and relative baseline
stationing on the grading plans.

Include a FIRM map in the drainage report. Locate the sitc and mainline
busway on the map,

Include existing contour clevations on the Grading Plan.

Section 3.7.2 in the drainage report indicates that the site improvements
will result in a smaller drainage ares with more impervious surface.
Smaller drainage area compared to what? Quantify the impervious with
pre and post discharges that are generated from the station site.

The drainage arca map delincated for the proposed condition shows a 0.83
acre tributary from the station area, but points to a storm drainage system
ucross the street. Review and clarify. The 0.83 acres should be addressed
in the veport since it is labeled on the drainage arca map.

! ' Yolanda Antoniak/ya:sd
ce: Joseph I, Obara
Chong Lung Chow
088-HO39E
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Station: Kane Reviewer: Hydraulic & Drainage Reviewer Date: 8/20/2009
Responder: Liz Sommer, P.E. Responder Date: 2009-09-28

Reviewer Comment 1),

I | Show location of busway mainline drainage and relative baseline |
stationing on the grading plans.

S E A Response: Appropriate mainline files (Contract 155-H025) have been referenced into
the station design plans.

Reviewer Comment 2). .

2 | Include a FIRM map in the drainage report. Locate the site and mainline
busway on the map.

S E A Response: There is no floodplain within the proposed station site. A FIRMette has been
included in the drainage report appendix showing the site location and any nearby Zone A
areas.

Reviewer Comment 3).

3

Include existing contour elevations on the Grading Plan.

S E A Response: Existing contours will be shown on the grading plan.

Reviewer Comment 4),

| 4 | Section 3.7.2 in the drainage report indicatcs that the site mmprovements
will result n a smaller drainage area with more immpervious surface,
Smaller drainage area compared to what? Quantify the impervious with
‘ “pre and post discharges that are generated from the station site.

S E A Response: The report narrative has been modified to clarify the proposed drainage area
to the existing drainage system, Design points have been designated at Kane Brook and also
the existing catch basins tributary to the New Park Avenue storm drainage system.



Station: Kane Reviewer: Hydraulic & Drainage Reviewer Date: 8/20/2009
Responder: Liz Sommer, P.E. Responder Date: 2009-09-28

Reviewer Comment 5).

l 5 | The drainage area map delineated for the proposed condition shows a 0.83
acre tributary from the station arca, but points to a storm drainage system
across the street. Review and clarify. The 0.83 acres should be addressed
I in the report since it is labeled on the drainage arca map. o

S E A Response: The drainage area of 0.83 acres identified on the proposed drainage exhibit is
the sum of three drainage areas of 0.16 acres, 0.16 acres, and 0,51 acres. These areas represent
the three inlets with drainage areas altered by the site work. These areas do not represent the
entire collection area of the existing storm drain.

In the existing condition, the area tributary to these inlets totals 1.01 acres. Therefore, there is

. a tributary area reduction to these inlets of approximately 0.18 acres. An additional annotation
has been added to the existing condition exhibit and the report narrative has been modified to
clarify. ’
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Section |: Floodplain Management

Name of Applicant: Connecticut Department of Transportation

| Name of Proposed Project: New Britain-Hartford Busway, Proj. No. 171-305 (88-H039

1. General Criteria

a. Critical Activity - Does the proposed project involve the treatment, storage and disposal of hazardous
waste or the siting of hospitals, housing for the elderty, schools or residences, in the 0.2 per cent [500
year] floodplain? [ Yes X No

If yes, the base flood for the critical activity shall have a recurrence interval equal to the 500 year flood
event; if no, the base flood for the activity shall have a recurrence interval equal to the 100 year flood
event.

b.  Nonintensive Floodplain Uses - Will the proposed project promote development in floodplains or will
utilities servicing the project be located so as to enable floodplain development?

] Yes X No

Explain:

c. National Flood Insurance Program (NFIP) - Will the proposed project be located within an area of special
flood hazard designated by the Federal Emergency Management Agency (FEMA)?

] Yes X No  If yes, list the FEMA flood zone(s):

Does the proposed project meet the NFIP minimum standards established in 44 CFR, Chapter 1,
Subchapter B, Part 60.3, floodplain management criteria for flood-prone areas?

X Yes ] No

d. Municipal Regulations - Has the municipality in which the proposed project is to be located adopted
floodplain regulations containing requirements that are more restrictive than the NFIP floodplain
management criteria for flood-prone areas? [] Yes X No

If yes, describe the more restrictive requirements:

Does the proposed project ciomply with the more restrictive standards of the municipality?

] Yes [1 No

DEP-IWRD-APP-105B 30f18 Rev. 10/29/04




Section I: Floodplain Management (continued)

2. Flooding and Flood Hazards

a. Flooding - Will the proposed project pose any hazard to human life, health or property in the eventof a
base flood? ] Yes X No
If yes, explain:
b. Flood Velocities - Will the proposed project cause an increase in flow velocity or depth during the base
flood discharge? [] Yes [X No
If yes, the increase in velocity is: fps
and/or the increase in depth is: ft.
Will such increase in velocity or depth cause channel erosion or pose any hazard to human life, health or
property? [0 Yes [ No
Explain;
c. Flood Storage - Will the proposed project affect the flood storage capacity or flood control value of the
floodplain? [ Yes X No
If yes, describe the effects:
d. Degrading or Aggrading Stream Beds - Is the streambed currently degrading or aggrading?
] Degrading [1 Aggrading X Neither
Has the project design addressed degrading or aggrading streambed conditions?
] Yes X No
e. lce Jams - Is the watercourse prone to ice jams or floods due to ice? [ Yes Xl No
Has the project design considered ice jams or floods due to ice? ] Yes X No
DEP-IWRD-APP-1058 ' 40f18 Rev. 10/29/04




Section I: Floodplain Management (continued)

f. Storage of Materials & Equipment - Will the construction or use of the proposed project involve the
storage of materials below the 500 year flood elevation that are buoyant, hazardous, flammable,
explosive, soluble, expansive or radioactive, or the storage of any other materials which could be
injurious to human, animal! or plant life in the event of a flood? :

[ Yes X No

If yes, describe the materials and how such materials will be protected from flood damage, secured or
removed from the floodplain to prevent pollution and hazards to life and property.

Storage of materials that could be injurious to human health or the environment in the event of floeding is
prohibited below the elevation of the 500 year flood. Other material or equipment may be stored below
the 500 year flood elevation 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 or that such material or equipment can be removed prior to flooding.

g. Floodwater Loads - Will structures, facilities and stored materials be anchored or otherwise designed to
prevent floatation, collapse, or lateral movement resulting from hydrodynamic and hydrostatic loads,
including the effects of buoyancy? ] Yes ] No

3. Standards for Structures in Floodplains or Coastal High Hazard Areas

Does the proposed project involve a new or substantially improved structure or facility located within a
floodplain or coastal high hazard area? [] Yes Xl No

If yes, complete this subsection; if no, skip to subsection 4 (Topography Changes within Floodplain).

a. Structures in Coastal High Hazard Areas - Will the structure or facility be located within an NFIP coastal
high hazard area? ] Yes ] No

If no, skip to paragraph 3(b); if yes:
1. Will the structure or facility be located landward of the reach of mean high tide?

] Yes ] No

2. Will a new structure or facility be located on an undeveloped coastal barrier beach designated by
FEMA? [] Yes ] No

3. If the structure or facility is/will be located within a coastal high hazard area, the structure or facility
must be elevated on pilings or columns so that the bottom of the lowest horizontal structural member
of the lowest floor (excluding the pilings or columns) is elevated to at least one foot above the base
flood level and the pile or column foundation and structure attached thereto must be anchored to
resist floatation, collapse and lateral movement due to the effects of wind, velocity waters, hurricane
wave wash, and base flood water loads acting simultaneously on ali building components.

Does the proposed structure or facility meet these standards? ] Yes 1 No

The base flood elevation is: ft. (Datum: )

The elevation of the lowest horizontal structural member is: ft. {Datum: )
DEP-IVWRD-APP-1058 50f 18 Rev. 10/29/04
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Section I: Floodplain Ménagement (continued)

4. Will the space below the lowest floor be either free of obstruction or constructed with non-supporting
breakaway walls? [ Yes [ No

5. Will fill be used for structural support of any buildings within coastal high hazard areas?

[ Yes ] No
b. Structures in Floodplain Areas - Are the structures residential or nonresidential?
‘ [] Residential ] Nonresidential If nonresidential, skip to paragraph 3(d) below.

C. Residential Structures - If the structure or facility is for human habitation will the lowest floor of such
structure or facility, including its basement, be elevated one foot above the level of the 500 year flood?

[1 Yes ] No
The 500 year flood elevation is: ft. (Datum: )
The elevation of the lowest floor, including basement, is: ft. (Datum: )

d. Non-residential Structures - If the structure or facility is not intended for residential uses, will the lowest
floor of such structure or facility, including its basement, be elevated to or above the 100 year flood
height or be floodproofed to that height, or in the case of a critical activity, the 500 year flood height?

[] Yes [ No

If yes, the structure will be: [] Elevated ] Floodproofed

The base flood elevation is: ft. (Datum: )

The elevation of the lowest floor, including basement, is: ft. (Datum: )
The structure is floodproofed to: ft. (Datum: )

Note: for insurance purposes nonresidential structures must be floodproofed to at least one foot above

the base flood elevation. DEP strongly encourages that the height of floodproofing incorporate one foot
of freeboard.

e. Utilities - Will service facilities such as electrical, heating, ventilation, plumbing, and air conditioning
equipment be constructed at or above the elevation of the base flood or floodproofed with a passive
system? ] Yes ] No

f. Water Supply Systems - Does the proposed project include a new or replacement water supply system?

] Yes ] No
if yes, is the water supply system designed to prevent floodwaters from entering and contaminating the
system during the base flood? [] Yes O No

g. Sanitary Sewage Systems - Does the proposed project include a new or replacement sanitary sewage or
collection system? ] Yes 1 No

If yes, is the sanitary sewage system designed to minimize or eliminate the infiltration of flood waters into
the systems and discharges from the systems into flood waters during the base flood?

[] Yes ] No

h. Foundation Drains - Are foundation drains of buildings designed to prevent backflow from the 100 year
frequency flood into the building?

[ Yes ] No ] No foundation drains

DEP-IWRD-APP-1058 6 0of 18 Rev. 10/29/04
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Section I: Floodplain Management (continued)

4. Activity within Floodplain

Does the proposed project involve activity in a floodplain mcludlng but not I|m|ted to filling, dumping,
construction, excavating, or grading?. : .

[] Yes X No If no, skip to subsection 5 (Alterations of Watercourses).

If yes, does the proposed project include encroachments, including fill, new construction, substantial

improvements, or other development within a NFIP adopted regulatory floodway? -

[] Yes 1 No If yes, skip to paragraph 4(b) below..

a. No Regulatory Floodway - The NFIP requires that until a regulatory floodway is designated, that no new
construction, substantial improvements, or other development (including fill) shail be permitted within
Zones A1-30 and AE unless it is demonstrated that the cumulative effect of the proposed development,
when combined with all other existing and anticipated development, will not increase the water surface
elevation of the base flood more than one foot at any point. (If no regulatory floodway has been adopted,

project impacts may be evaluated by considering an equlvalent conveyance loss on the opposite side of
the river from the proposed project.)

Is the proposed project consistent with this requirement? ] Yes ] No

b. Floodway Encroachments - Will the proposed encroachment into the floodway result in any increase in
flood levels during either the 100 year or 10 year discharges?

100 year: [] Yes; the increase is: (in 1/100ths of a foot) ] No

If yes, has the applicant received approval of such increase in accordance with 44 CFR, Chapter 1,
Subchapter B, Part 65.12? ] Yes ] No

10 year: [] Yes; the increase is: (in 1/100ths of a foot) ] No

c. Coastal Areas - Flood hazard potential in coastal areas shall be evaluated considering surface profiles of
the combined occurrence of tides, storm surges, and peak runoff. The starting water surface elevation
for the base flood in watersheds with time of concentrations of over 6 hours shall be the 10 year
frequency tidal surge level.

If the proposed project is in a coastal area, have the hydraulic analyses incorporated these criteria?
] Yes ] No [J Notin Coastal Area

5. Alterations of Watercourses

Does the proposed project include the construction or alteratlon to a natural perennial watercourse or man-
made channel?

[] Yes X No If no, skip to subsection 6 (Culverts and Bridges); if yes, complete the following
subsection: :

a. Topography Change - Is the watercourse or channel located within a regulatory floodway or Zone A1-30
or AE as designated by the NFIP? ] Yes 7] No

b. Hydraulic Capacity - Does the channel have a minimum flow capacity of a flood equal to at least the 25
year frequency flood? ] Yes 1 No

The channel capacity is designed for the: year flood.

Does the channel have an inner channel with a capacity of a 2 year frequency flood? [[] Yes [] No
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Section |: Floodplain Management (continued)

c. Aquatic Habitat - Channel alterations should be designed to create aquatic habitats suitable for fisheries,
including suitable habitat for maintaining fish populations and to enable fish passage, and to maintain or
improve water quality, aesthetics, and recreation.

Has the applicant had any pre-application meetings or correspondence with DEP Fisheries?

[ Yes ] No

Check each of the following criteria that have been incorporated into the project design:
[] 1. artificial channel linings have been avoided;

] 2. the channel will encourage ecological productivity and diversity;

] 3. the channel and its banks will be compatible with their surroundings;

] 4. the channel will vary in its width, depth, invert elevations, and side slopes to provide diverse
aquatic habitat;

[] 5. straightening existing channels and thereby decreasing their length has been avoided;
[} 6. the channel will not create barriers to upstream and downstream fish passage;

[] 7. the channel will contain pools and riffles and a low flow channel to concentrate seasonal low
water flows;

[[] 8. the channel will contain flow deflectors, boulders and low check dams to enhance aquatic
habitat;

] 9. stream bank vegetation will be preserved where feasible and disturbed stream bank areas will
be replanted with suitable vegetation;

[] 10. clean natural stream bed materials of a suitable size will be incorporated in the new channel; and

[J 11. construction of the proposed project will be scheduled to minimize conflicts with spawning,
stocking, and recreational fishing seasons.

Describe how the above aquatic habitat design criteria have been incorporated into the project design:
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Section I: Floodplain Management (continued)

6. Culverts and Bridges
Does the proposed project involve the repair or new construction of a culvert or bridge?
[ Yes X No  If no, go to subsection 7 (Temporary Hydraulic Facilities).
_ I yes, complete this subsection:
a.” Fish Passage - Does the culvert design allow for the passage of fish? ] Yes [ No

If yes, describe the specific design provisions for fish passage:

b. Depressed Structural Floors - Is the rigid structural floor of the culvert or bridge depressed below the
normal stream bed to allow a natural stream bed to form over the floor?

[] Yes [] No [] No rigid structurat floor

c. Muitiple Openings - The use of a single large culvert or bridge opening is preferred over the use of
multiple small openings. Has the design minimized the use of multiple small openings?

] Yes ] No

If no, explain:

¢

d. Sag Vertical Curves - Does the design utilize solid parapet walls in the sag part of a vertical curve?
] Yes ] No ] Not located in a sag vertical curve

e. Debris Blockage - |s the culvert or bridge prone to blockage by debris? ] Yes - [] No
If yes, has the project design incorporated measures to minimize the potential for debris blockage?

1 Yes 1 No

f.  Topography Change - Is the culvert or bridge located within a regulatory floodway or Zone A1-30 or AE
as designated by the NFIP? ] Yes ] No
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Section I: Floodplain Management (continued)

g. State Highways - Does the watercourse pass under a state roadway?
] Yes ] No If no, skip to paragraph 6(g)(2).

If yes, culverts and bridges for state highways shall be designed in accordance with the Connecticut
Department of Transportation (DOT) Drainage Manual and all applicants should refer to it for specific
design criteria. In general, however, the Drainage Manual requires the following:

(Place a check mark for all applicable criteria utilized)

(] Minor Structures - Minor structures have a drainage area of less than one square mile in which there
is no established watercourse. They shall be designed to pass the 25 year frequency discharge.

1 Small Structures - Small structures have a drainage area of less than one square mile in which there
is an established watercourse. They shall be designed to pass the 50 year frequency discharge.

] Intermediate Structures - Intermediate structures have a drainage area greater than one square mile

and less than 10 square miles. They shall be designed to pass the 100 year frequency discharge
with reasonable underclearance.

[0 Large Structures - Large structures have a drainage area greater than 10 square miles and less than
1000 square miles. They shall be designed to pass the 100 year frequency discharge with an
underclearance not less than two feet.

| | Monumental Structures - Monumental structures have a drainage area greater than 1000 square
miles. They shall be designed to meet the requirements of the Connecticut Department of
Environmental Protection, U.S. Army Corps of Engineers, and the U.S. Coast Guard.

[] Tidal Structures - Tidal structures are subject to tidal action and shall be classified as minor, small,
intermediate, etc. depending on their drainage area. These structures shall be designed in
accordance with the previously listed classifications. However if the highway is subject to frequent
tidal flooding, the design storm may be made consistent with the frequency of flooding by tidal action.
The proposed culvert or bridge is classified as:

[ Tidal, minor
[] Tidal, small
[] Tidal, intermediate
(] Tidal, large

] Tidal, monumental

1. Has the structure-been designed in accordance with the criteria established in the DOT Drainage

Manual? 0 Yes [ No v
If no, describe the lower design standards and the reasons for not complying with the DOT Drainage
Manual:

DEP-IWRD-APP-1058 10 of 18 Rev. 10/29/04




Section I: Floodplain Management (continued)

2. Will the proposed culvert or bridge increase upstream water surface elevations in the event of a
base flood above that which would have been obtained in the natural channel if the highway
embankment were not constructed? ] Yes ] No

If yes, is the increase in elevation more than one foot? Describe:

3. Will the proposed culvert or bridge be designed so that flooding during the design discharge does
not endanger the roadway or cause damage to upstream developed property? (NOTE: The design
discharge for culverts and bridges on state highways should be that which was determined by FEMA.
If the applicant judges that the FEMA discharge is inappropriate, the project should be analyzed for
both the applicant's computed flow and the FEMA discharge. The project, however, must still meet
the standards of the NFIP.) ] Yes - [0 No

Explain:

h. Local Roads & Driveways - Local roads (not state highways) and driveways may be designed for flood
frequencies and underclearances less stringent than those specified in the DOT Drainage Manual when
(check all that have been incorporated into the project design):

(] 1. theroadis at or close to the floodplain grade

[] 2. water surface elevations are not increased by more than one foot nor cause damage to
upstream properties

[] 3. provisions are made to barricade the road when overtopped
[] 4. theroad or driveway is posted as being subject to flooding
[] 5. theroad or driveway has low traffic volume

[ 6. alternate routes are available

The culvert or bridge has been designed to pass the: year frequency discharge with an
underclearance of: feet.

Utilizing the DOT Drainage Manual classifications listed under paragraph 6(g) above, the culvert or
bridge is classified as a: structure.
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Section I: Floodplain Management (continued)

h. K the culvert or bridge is desighed to standards lower than which is stipulated in the DOT Drainége
Manual, list such standards and the reasons for the lower design standards:

i. Downstream Peak Flows - Will the proposed culvert or bridge increase downstream peak flows by
decreasing existing headwater depths during flooding events? ] Yes ] No

If yes, describe the selected design criteria and the impacts to downstream properties:

7. Temporary Hydraulic Facilities

Temporary hydraulic facilities include all channels, culverts or bridges which are required for haul roads,
channel relocations, culvert installations, bridge construction, temporary roads, or detours. They are 1o be
designed with the same care which is used for the primary facility.

If the proposed activity involves a temporary hydraulic faoility(s), has such facility been designed in
accordance with Chapter 8, Appendix F, "Temporary Hydraulic Facilities," of the DOT Drainage Manual?

[JvYes [JNo [X Notemporary hydraulic facilities
If yes, the design flood frequency is the: year flood.

Describe the temporary facilities:
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Section ll: Stormwater Management
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Name of Applicant: Connecticut Department of Transportation
Name of Proposed Project: New Britain-Hartford Busway, Proj. No. 171-305 (88-H039

1. Stormwater Runoff
The proposed project will (check all that apply):
X Increase the area of impervious surfaces
Xl Increase runoff coefficients
[] Alter existing drainage patterns
[] Alter time of concentrations -
[C] Change the timing of runoff in relation to adjacent watersheds
Will the proposed project impact downstream areas by increasing peak flow rates, the timing of runoff, or
the volume of runoff? [] Yes No
If yes, describe the downstream impacts for the 2, 10 and 100 year frequency discharges:

The pre and post development peak flow rates at the downstream design point are as follows:

" Return Froauen K Discharges (GFS)

by.E
2 See attached sheet.
10
100
The above peak discharges were computed utilizing the: hour duration storm. This duration storm

was selected because:
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Section Il: Stormwater Management (continued)

Describe the location of the design point and why this location was chosen:

2. Stormwater Detention Facilities
Does the proposed project include the construction of any stormwater detention facilities?
1 Yes X No If no, skip to subsection 3 (Storm Drainage Systems).
if yes, has the DEP determined whether a dam construction permit is required? ] Yes

The pre and post development peak flow rates at the downstream design point are as follows:

1 Neo

was selected because:

Describe the location of the design point and why this location was chosen:

2
10
100
The above peak discharges were computed utilizing the: hour duration storm. This duration storm
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Section II: Stormwater Manpagement
1. Stormwater runoff

Pre-Development and Post-Development Comparison

Return Frequency Discharge (cfs)
2 Year 10 Year 100 Year
Pre- Post- Pre- Post- Pre- . Post-
Development | Development | Development | Development | Development | Development
To New Park Avenue system 3.55 332 4.63 4.33 6.01 5.63
Sheet flow to Trout Brook 4.88 3.84 6.36 5.01 8.27 6.51

To New Park Avenue System

Area (ac) | Rational Method
C value
Pre-Development 1.01 ~0.76
Post-Development 0.83 0.87
Sheet Flow to Kane Brook
Area (ac) | Rational Method
C value
Pre-Development 2.65 0.40
Post-Development 2.32 0.36

Two design points are relevant in this hydrologic analysis of the development area. An existing drainage system within New Park Avenue collects
flow from the proposed site and a portion of the site sheet fiows to Kane Brook. Each design point was selected te compare the site development

impact.
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Section Il: Stormwater Management (continued)

If the proposed project increases peak flow rates for the 2, 10 or 100 year frequency discharges, describe
the impacts to downsiream areas:

Will the detention facility aggravate ercsion along the downstream charinel? 1 Yes ] No

In certain situations, detention of stormwater aggravates downstream flooding. This occurs when the
discharge from a subwatershed is delayed by a detention facility so that it adds to the peak discharge from
another subwatershed. Adding the hydrographs of the two subwatersheds results in a higher peak discharge
over that which would occur if detention were not present.

Is the location of the detention facility within the watershed suitable for detention? | [ Yes ] No

Explain:

3. Storm Drainage Systems
Does the proposed project include the construction of subsurface storm drainage systems?
] Yes X No If no, you have completed Section Il of the worksheets.
If yes, complete this subsection:

a. DOT Standards - Is the proposed storm drainage system designed in accordance with the Connecticut
Department of Transportation’s (DOT) Drainage Manual? [] Yes [ 1 No

If no, describe the lower design standards and the reasons for not complying with the Drainage Manual.

b. Design Storm - Is the storm drainage system designed for a ten year frequency storm without closing the
use of the facility? [] Yes ] No

C. Future Development - Has the design of the system considered future development of adjacent

properties? [] Yes ] No
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~ Section ll: Stormwater Management (continued)

>

Outlet Protection - Have the outlets from the system been designed to minimize the potential for
downstream erosion? [] Yes [ No

Overland Flow - Has the use of curbing been minimized to encourage overland dispersed flow through
stable vegetated areas? [ Yes [] No

Vegetated Filter Strips - Has the design incorporated the use of vegetated filter strips or grass swales to
improve the quality of water outletting from the storm drainage system? ] Yes ] No

Stormwater Treatment - Describe features of the stormwater collection system intended to improve the
quality of stormwater runoff prior to its discharge to surface waters.

E & S Control Plan - Has the design and installation of the storm drainage system been coordinated with
the soil erosion and sediment control plan prepared in accordance with the 2002 Connecticut Guidelines

for Soil Erosion and Sediment Control? ] Yes ] No
Explain:
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Section lll: State Grants and Loans

Name of Applicant:

Name of Proposed Project:

2. Total amount of grant or loan: $

3. The recipient of the grant or loan will be:
Name:
Mailing Address:
City/Town:

Phone:

Recipient Contact person:
Name;

Mailing Address:
City/Town:

Phone:

high hazard area.

drainage or stormwater runoff. -

Explain:

1. This Flood Management Certification concerns a:

] grant

State:

ext.

State:

ext.

4. The recipient will use the grant or loan to {check all that apply):

] No

] toan

Zip Code:

Fax:

Zip Code:

Fax:

] construct a structure, obstruction or encroachment or conduct other work within a floodplain or coastal

[[] construct a facility or develop a site affecting drainage and stormwater runoff.

[ conduct a study or prepare a report concerning land use or land use planning affecting a floodplain,

5. If the grant or loan is for a study or report, describe the anticipated effects on floodplains, drainage or
stormwater runoff if the recommendations are implemented:

6. Will the proposed project promote development in floodplains or will utilities servicing the project be jocated
s0 as to enable floodplain development? ] Yes

If the grant or loan is for construction of a structure, obstruction or encroachment or other work within a
floodplain, or if it is for construction of a facility or development of a site that will affect drainage and
stormwater runoff, Sections | and/or Il of this Worksheet must be completed and the engineering report
(Attachment H) and plans (Attachment G) must be provided as part of this application.
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Section IV: Disposal of State Land

Name of Applicant:

Name of Proposed Project:

DEP-IWRD-APP-1058 18 of 18

1. The grantee will be:
Name:
Mailing Address:
City/Town: State: Zip Code:
Phone: ext. Fax:
Contact Person: Phone:
2. Describe the current state of development and use of the land to be disposed.
3. Why is the agency disposing of the land?
4. Describe the grantee's intended use of the land.
5. Will the disposal of the land promote development in floodplains? ] Yes [1 No
Explain:
8. Wil the grantee's use of the land be consistent with the state's flood management statutes and regulations?
] Yes ] No Explain:
Rev. 10/29/04






