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1. Introduction

'1.0. Project Descript‘ion

This project involves the design of eleven transit staticns along an exclusive bus
rapid transit (BRT) line. The BRT alignment and stations are within New Britain,
Newington, West Hartford, and Hartford, Connecticut. Each site involves the design

“and construction of pedestrian and vehicular facilities for the busway operation. The

site locations are typically urban sites that have been previously developed.

1.1. Purpose of Report

This report presents the preliminary drainage design for the BRT station sites. It
provides information regarding the coordination with the proposed mainline
drainage systems and data for use in preparing permitting applications.

1.2. Data Collection

In accordance with the Connecticut Department of Transportation Drainage Manual,
the communities were solicited for input on existing drainage issues and concerns
about the station drainage designs. Letters were sent to the Department of Public
Works Directors and Town/City engineers in New Britain, Newington, West Hartford,
and Hartford. A response was not received from Hartford. A request was sent again.

2. Analysis Methodology
2.0. Design Criteria

The drainage design of the station sites was prepared in accordance with the 2000
Connecticut Department of Transportation Drainage Manual. Additional criteria of
the Connecticut Department of Environmental Protection 2004 Stormwater Quality
Manual was also considered.

The storm drainage systems were designed for the 10-year storm event. The
rational method was used to calcufate peak flows within the station sites. The
hydraulic grade lines (HGLs) and pipe capacities were analyzed with StormCAD
software. The Intensity/Duration/Frequency (IDF)} curves used in the hydrologic
analyses was from the Connecticut Department of Transportation Drainage Manual
(Table B-2.1). :

The inlets within the station sites were designed in accordance with the above
mentioned manuals. A clogging factor of 50 percent was assumed for all basins
located within a sag. Similarly, an assumed clogging factor of 75 was applied to all
yard and area drains.

The CTDOT Drainage Manual specifies a minimum pipe velocity of 3 feet per

second. When feasible, this velocity was achieved. However, given the nature of the
site designs and the desire to eliminate nuisance flows to reduce icing conditions,

S E A Consultants Inc. 2



not all pipes were able tc be designed to meet this criterion. In general, this
condition only exists in the upper reaches of the drainage systems,

For station sites where proposed drainage will be discharged into systems designed
by others, drainage reports and calculations were provided to S E A Consuitants for
use in the station designs. References to these designs are included herein,

2.1. Design Methodology

StormCAD V8 XM software by Bentley was utilized to conduct the drainage
calculations for this report. In addition, the rational method was used to compare
the existing drainage at and surrounding the site to the proposed drainage design.
Design points were selected around the site to accurately represent the change in

flow from existing to proposed. Weighted C values were chosen to represent
surface types.

2.2.  Assumptions

Drainage areas were delineated using project area mapping provided by the
Department.

Runoff coefficients were determined based on land cover. Two types were identified
within the station limits, paved and grassed areas. The runoff coefficients were
determined as 0.9 and 0.3, respectively. Due to the small size of the station sites
and small proposed drainage collection areas, the time of concentration of all on-
site drainage sub-areas was assumed to be five minutes.

S E A Consuitants Inc. 3
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3. Station Analysis and Summaries
3.0. Sigourney Street Station

3.0.1. Existing Condition

The Sigourney Street station is proposed on a portion of a site presently used as
employee parking for Aetna Insurance. The site is almost entirely paved,
approximately 89.36% impervious. In general, the site drains from west to east. A
portion of the runoff, approximately 0.44 acres, sheet flows across the site and
continues towards the railroad tracks. No collection structure was found in the near
vicinity. See Exhibit 3.9-A. This sheet flow is Design Point A and is summarized, as
follows:

Storm Frequency Qpre (cfs)
2-year 1.82
10-year 2.38
25-year 2.65

100-year 3.09

Another portion of the runoff is collected against a curb located along the eastern
property line and directed to a catch basin at the northeast corner of the site,
Design Point B. The area tributary to this point is approximately 0.50 acres. The
discharge to this catch basin is summarized, as follows:

Storm Frequency Qpre (Ccfs)
2-year 1.79
10-year 2.34
25-year 2.61
100-year 3.04
S E A Consultants Inc. 4



3.0.2. Proposed Condition

The stormwater from the site will be collected in a series of area drains, catch
basins, and trench drains that will connect to the proposed mainline busway
drainage system, Hartford South Contract No. 63-H137.

The area tributary to the station drainage system totals approximately 0.50 acres,
The area to each inlet is shown in Exhibit 3.9-B. No peak flow attenuation is
proposed prior to discharge into the mainline drainage system. The site discharge
tributary to the mainline system connection is summarized, as follows:

Storm Frequency Qpost (cfs)

2-yedr 1.80
10-year 2.39
25-year 2.67
100-year 3.09

Due to the grade changes across the site and its layout, 0.15 acres will not be
collected on site, but drain directly to the mainline drainage system. A small area,
approximately 0.04 acres, at the north end of the site will drain to Hawthorn Street
and be collected by two basins proposed as part of the Hawthorn/Sigourney
realignment project (portion of Contract No. 63-H137).

A manhole is proposed at Station 452+80, 6.0 ft right which will be the tie-in
location for the station discharge. Electronic correspondence from Dennis Mullaney
of Lochner dated September 1, 2009, indicates the tailwater elevation at this
ocation for the 10-year storm event is 44.77 which is well below the connection
pipe invert.

In general, the velocities through the pipes meet the CTDOT minimum velocity
criteria with the exception of pipes connecting yard, area drains, or inlets with a
relatively small flow. Pipes connecting these inlets are not flowing full and are
already at the CTDOT minimum pipe diameter of 12 inches. Pipe siopes have been
determined by balancing cover requirements with the elevation invert constraints.

No stormwater is proposed to sheet flow off the site or flow to the existing catch

basin at the northeast corner of the site, Design Points A and B. These design
points are within the limits of Contract No. 63-H137.

S E A Consultants Inc. 5



3.0.3. Environmental Issues and Stormwater Treatment

No Department flagged wetland areas are located within the station site
boundaries. No impacts are proposed.

There is no feasible focation within the station site for the installation of a
hydrodynamic separator or other stormwater quality treatment.

3.0.4. Soil Erosion and Sedimentation Control

The soil erosion and sedimentation control design complies with the Department of
Environmental Protection 2002 Connecticut Guidelines for Soil Erosion and
Sediment Control. The design contains provisions for silt fences along with inlet
protection.

S E A Consuitants Inc. 6



4. Appendix A: Design Checklist
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Design Development 3.B-5
Project Ne. 3~ HOBY
| Roadway SIEOVRMEY =T, SHATIoN)
Town . HAETFORD
Date ! i?ﬁ [2.009
Designed By SE ﬂ\: COSILTERTS
Signature of Engineer ?Agwm At

Drainage Design Checklist (Plans 50% Complete)

Allow a 6-8 weel review time

See Note below.

Semi-Final Design Checklist (Plans 60% to 70% Complete)

Allow a 5-6 weel review time

Note: A separate, earlier drainage submission (at approximately 50% completion) may be
required if the drainage design is particularly complicated, requires significant right of way
and/or otherwise might jeopardize the schedule of the project. This checklist MUST
accompany both of these submissions.

Indicate which submission this checklist is for and include the following information:
[7 Drainage Design Submission %ﬁSem j-Final Design Submission
&. Draft Drainage Report

1. Disposition of Preliminary Design/Drainage Design Submission comuments with written
responses justifying comments not incorporated.
Included O Not Included 3 Not Applicable
2. A condition survey of the existing drainage pipes and structures that are to remain in use
should be investigated for structural adequacy and documented. (See Section 3.6.3.)
[ Included 0O Not Included /&3 Not Applicable
3. The condition of existing ditches that are to remain in use should be field inspected,
analyzed and results documented to verify their stability and the need for cleaning and
reshaping. ’ .
O Included 1 Not Included & Not Applicable
4. The condition of the outlet at the existing discharge points should be investigated and
documented to ensure no erosion or sediment problems exist. If outlet protection is
- required, it should be incorporated into the project and computations submitted,
2 Included [3 Not Included {# Not Applicable

January 2001 ' ConnDOT Drainage Manual



3.B-6 Design Development
5. A condition survey report mcludmg items 2, 3, and 4 above (See Appendix A and B,
Chapter 4)
, 3 Included [3 Not Included - ):ﬁ Not Applicable
6. Drainage design computations should include gutter flow analysis, storm sewer design,
and hydraulic gradeline (HGL). The hydranlic gradeline should be analyzed to ensure
0.3m (1 ft) freeboard is maintained at drainage structures. This analysis should consider
all friction, entrance, junction, exit and bend losses. Designer to verify that the proposed
drainage will not adversely impact the existing downstream storm system or property
- owners, (See Chapter 11, Storm Drainage Systems.)
1, Included O Not Included [ Not Applicable
7. Drainage computations should identify structures by station and offset rather than by a
numerical identifier. If station and offset is not feasible for the computations then
include an index with the location of the structure corresponding to its numerical
identifier. The watershed map should be prepared accordingly.
Included {3 Not Included [ Not Applicable
8. Txisting drainage systems shall be analyzed for hydranlic adequacy to meet the
proposed conditions and, if found inadequate, an upgrade will be designed in
conformance with the criteria established in the Drainage Manual.
[ Inchided [ Not Included i Not Applicable
9, All roadway drainage systems should be brought to a suitable outlet.
19, Included [0 Not Included 0 Not Applicable
10. If upgradmg of pxpes downstream of the project is necessary, then additional rights may
need to be acquired.
O Included 3 Not Included [;\EiiNot Applicable
11. The need for temporary drainage should be addressed. Temporary drainage
computations should be prepared in accordance w1th criteria in the Drainage Manual.
(See Section 3.6.11.)
3 Included [ Not Included ] Not Applicable
12. Proposed swales, ditches and channels should be designed In accordance with HEC-15
for discharges 1.42 m®/s (30 £/s) and less or HEC-11 for discharges in excess of 1.42
m*/s (S0°1ts), (See Chapter 7, Chantels.)
[ Included [ Not Included “l(ﬁ\Not Applicable
13. Minor and small cross culvert design computations with culvert data sheet. (See
Chapter 8, Culverts.)
0 Included - O Not Included '[g(,‘Not Applicable
14. Topographic mapping with watershed area delineated for each inlet and/or cross culverts
as required to perform the drainage calculations. The flow path used in the time of
concentration calculation and coefficient of imperviousness should be shown for each
area. (See Chapter 6, Hydrology.)
. Included 1 Not Included O Not Applicable
15. Diversion identified.
0 Included [ Not Included 8. Not Applicable
16. All plans, computations and reports identify the responsible engineers who prepared and
checked the worlk.
?fxlncluded O Not Included [0 Not Applicable
ComDOT Drainage Manual December 2003



Desi;m_ Development ) . 3.B-7

b. Plans, Profiles and Cross Sections

1.

20

90

10.

11,

The existing and proposed storm drainage shown to their outlets.

‘#] Included ' [ Not Included [7 Not Applicable

Size and type of ex1stmg drainage pipes/structures and dlsposmon of pipes/structures to
be abandoned.

[ Included 1 Not Included J# Not Applicable

Properties affected by diversions should be shown on the plans so that proper rights can
be acquired. :

[ Included [0 Not Included [ Not Applicable

Drainage Rights and Easements.

3 Included [ Not Included 4 Not Applicable

Outlet Protection shown on plans and details provided.

[ Included 0 Not Included - 3, Not Applicable

Intersection grading plans to ensure inlets are located at the low points to alleviate
ponding/icing conditions. Top of frame elevation should be shown.

(73 Included [0 Not Included [ Not Applicable

In areas where cross culverts are being extended, replaced, or where outlet protection is
proposed a profile’ or cross section of the natural ground should bc provided to show

“how the inverts will tie into the existing topography.

7 Included 12 Not Included - J Not Applicable

The top of frame and invert elevations for each storin drainage structure shown.
Proposed drainage structures shall be identified by station and offset on cross sections.
ﬁ’ﬂ Included [ Not Included {1 Not Applicable

Existing and p1oposed dramage patterns (flow arrows) of pipes, ditches, channel and
swales, :

79, Included [0 Not Included I Not Applicable

Details for any special drainage structures not found in the Standard Drawings.

T Included O Not Included [0 Not Applicable

“The direction of flow should be shown by arrows to 61m (200 ft.) beyond any drainage

outlet, or shown to temumte by dissipation or entrance into a watercourse or body of
water.
7 Included O Not Included ?;Not Applxcable

¢. Structures with drainage areas > 2.59 km? (1 mi®)

1. Draft hydraulic design report.

J Included [1 Not Included T Not Applicable
2. Draft scour report when the proposed structure spans the waterway.

O Included [1 Not Included 7 Not Applicable
3. Draft floodway report. _ .

O Included {3 Not Included ‘gﬁ Not Applicable
4. Draft SCEL report.

[ Included [ Not Included T4. Not Applicable
5. Draft scour report if required.

1 Included 1 Not Included TH. Not Applicable

October 2000 ConnDOT Drainage Manual



3.B-8 » | Design Development

Provide justification for items Not Included. Justification should correspond to letter and number,

ConnDOT Dramage Manual October 2000



5. Appendix B: Watershed Mapping and Exhibits
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AETNA EMPLOYEE
PARKING LOT

EXISTING CONDITIONS

SCALE 1" =

EXISTING CATCH BASIN
DESIGN POINT B

Vo x5 ‘{’3"’*’;';’5?%"

160 80 0

STATE PROJECT NO.: 88-H039

COUNTY: HARTFORD.

CITY/TOWN: HARTFORD

APPLICATION. BY: | ,.,
- STATE OF CONNECTICYT"
; DEPARTMENT OF TRANSPORTATION.

DATE: NOVEMBER 2009

SIGOURNEY ST
STATION

EXHIBIT: 3.9-A°




AETNA [EMPLOYEE .- > wﬁ ik

PARKING , LOT

PROPOSED 12" RCP AND CATCH

PR@W@SE% QQNDE?IONS BASINS 'BY CONTRACT NO. 63-H137

STATE PROJECT NO.: 88-H033 | APPLICATION BY:

STATE OF CONNECTICUT:%
#%= DEPARTMENT OF TRANSPORTATION

SCALE 1" = 50 ’

COUNTY: HARTFORD

CITY/TOWN: HARTFORD

DATE: NOVEMBER 2009|

SITE:, SIGOURNEY ST.
'STATION

EXHIBIT: 3.9-8°




6. Appe'ﬁdii'X‘ C: Hydrogs_ao!g_ic and Hydraulic
Calculations
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SEA _ Consulidhts', Inc.

IQS_c_i_c:lvllisvlll‘l'hgi_vn_eé:‘fs/}\r_gli}iccis

200 Corporate Place:

Rocky Hil, C_qn_ncc(‘i_'c‘u( 06067

PROJECT:

PROJECT NO.

v New Beitain - Harlford Bus Rapid Transi{ Stations:

CALCULATED BY:

' 88-HO30 SHEETNO. " . .

v

__ KSR DATE:

11/3/2000

CHECKED BY: __DaTE!
Runoff Caleulations for the 2, 10, 25, 100 Year Storms
Sigourncy Strect Station
Systen: Shect flow off site toward railroad tracks
Pre- ﬁcyc'lo_pmczit
Design’ ‘Aren: | CValue | 2yr Rainfall | 10yr Rainfall 25yr:Rninﬁxll l()()yrRaint’;tH Q,,,(cfs) mer_(cfs) Q?_s,“,(;:fs) Q_m,,'(c_fs)
l’oin!: {Acrey) | (in/hr) (iw/he) {in/he) {In/hy) B o ’ ) _'
Al 044 T 090 ) 4.60 6.00 6.70 7.80 1.82 2.38 265 3.09
B ] ‘ ‘ ' ' Tt Q= 1.82 2.38 2.68 3.09
Post- Developnient
Design Area C Value | 2yr Raiafall | 10yr Rainfalf |- 25yr Rainfall l()()yx_jyl{ainfall Qe (efs) ; Quoye (85} [ Qagyr (ef5) ] Qyonyy (s}
Polnt {Acres) (in/hr) (il\/lls’) (in/hr} (infhr) .
Al 000 0.00 4.60 6.00| . 6.70 7.80| - 0.0 000l . 000] 0.00
' Totnl Q = 0.00] 000 0.00] 0.00

‘System:  Existing catch basin at northeast corner of the site

Pre- Development

Design Area C Yalue | 2yr Rainfall | 10yr Rainfall | 25yr Rainfall | 100yr Rainfall Quy {cf3) oy (018) | Qusye ()| Quygyr (05}
Poiut {Acres) (infin) {infh tin/hir) {in/hr)
8] 0.50 0.78 4,60 6.00 6.70 7.80 179 2.34 2.61 3.04
Total Q = 179 2,34 2.61 3.04
Post- Development
Design Arca CValue | Zyr Rainfall | 10yr Rainfall | 25yr Rainfall | 100y Rainfall Qpye(efs) Quoye (¢18) | Qagy (1) Qropy (618)
Poiut (Acrey) (in/hir) {in/hr) “(ifhy (_iu/hr)
B 0.00 0.00 4.60 6.00 6.70 7.80 0.00 0,00 0.00 0,00
] Totnl Q= 0.00 0000 000 0.00

Noté:

1.} Calculations based on Rational Method, Q = CiA
.2.) Design Points designated on Exhibit 3.9-A and 3.9-B

e




gurney Street Station
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BRT Station Preliminary Drainage Design
DCT Report

|co-1 1YD-1 0.69 0.01 60.30| 56.23 0.07 58.00 2.67 6.00]
CB-2 - 59.20 54.66 0 I T |
CO-2 TD-2 0.90 0.09 58.50 5466 057 31000 273 6.00
1. CB-2 59.20 54.66] T . L
CO-7  |AD3 090 0.02 59.77 55.09 013 44.00| 2.81] 5.99|
. _ AD-2 59.77 54.70 1 -
CO-8 AD-2 090 0.04 59.77 54.63 0.26 41.00 3.43]- 5.94
_ - |CB-1 ' 59.30 5415 ’ D - |
|co-9 AD-5 0.90 0.01 59.77 5523  0.07 900 2.30] 6.00
1l |ap3 | _ ' 59.77 55.11 ' ' i
{Co-10. |AD4 0.90 0.01 59.77 54.69 0.07 9.00 2.30[ 6.00

AD-2 o 59.77 154.70 1 |
{Cco-12  |AD-1 ' 0.90 0.01 61.18 55.60 0.04 44000  249| 6.00
CB-1 L ‘ 59.30 54.16) R [ |
[CO-13 ' |CB-1 070 0.30 59.30 5393 175 39.00{ 6821 5.79|
I~ l=mbpa 57.50 5253 |
{co-14~ |tps1 | 088 0.41 57.50 52.73 2.39 47.00 721 .5.76
) C |OF-1 56.50 51.17 . o
lco-15  |cB-2 o 0.82 0.19 59.20 5457 LI2]  126.00 312l 593

B 50 TSI —= S E———|

Sigourney Street Station ) SEA Consultéﬁ%s,{:lnc;;
10 Year Storm Event November:2009




BRT Station Preliminary Drainage Design
Catch Basin Summary

o g

. :0.04 0 05 o

AD-2 59.77 52.37| . 0.9| Area Drain _ 2.33 226, 007 _ 0 547 5463 0 07 o
AD-3° | 7 59770 5291 0.9| Area Drain 223 2.18 0.07 0 55.14]  55.09 0.7 ol
AD-4 5977 52.38  0.9| Area Draic 231 2310 007 Of | .54.69 5469 07 0|
AD-5 5977 531 0.9| Area Drain 2.13 2130 . 0.07 . .0 5523 5523 09 38
_ICB-1 . 593 5137 '0.703| Combination Type C Single Grate - Grate Type A - Other Curb ‘ 279 256 038 006 54161 5393 1 43
CB-2 59.2 522 0.818|Combination Type C Single Grate - Grate Type A - Other Curb 246 237 051 0.13 54.66 54.57 12 49
ATt ] 0 575 5007 0.875|Trench Drain 1 2.66 2.66] 0.68 o] 5273 5273 - 06| 26
|2 58.5 52.33| . 0.9 Trench Drain 2 _ 241 233 057 0 54.74 5466] 05 2.1
‘iyD-1 603 5413 0.693|Yard Drain 2.1 2.1 0.07] . 0] 5623|5623 0.7 -0

‘S E A Consultants; Inc: -

Sigoumey Street Station’
November 2009

10 Year Storm Evént
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BRT Station Preliminary Drainage Design
Catchment Area Summary

CM-3 0.08 0.9 - 0.07 " 5|TD-2. 0.44|
IcM-4 0.02] 03| - 0.01 5/CB-2 0.03
CM-6 0.05| 09| 0.045| . 5|CB-2 0.27|
CM-7 0.06 0.9 0.06| - 5|CB-2. 0.33
CM-8 0.01] 0.9 0.009 5YD-1 0.06
CM-9 0.005 0.3 0.002 5YD-1 0.01
CM-10 0.012 0.9 0.011 ~ 5|AD-2 0.07
IcM-11 | 0.01 091 . 001 5|AD-4 0.07
CM-12 0.01 209 0.01]  5|AD-3 0.07
CM-13 | 0.01 0.9 0.01 ~ 5|AD-5 10.07
|CM-14 0.005 0.3 0,001 ~ 5|TD-1 0.01
CM-15. 0.068 0.9 0.061 . 5|TD-1 0.37
CM-16 0.04 0.9 0.04} 5|TD-1 0.23
CM-17 0.007 0.9 0.006 5|AD-1 0.04
CM-18 0.026] 0.3 0.008 5|CB-1 0.05
CM-19 0.07 0.9 0.06 5{CB-1 0.38
CM-20 0.003 0.3 0.001 5|CB-1 0.01
CM-21 0.005 0.3 0.002 5/CB-1 0.01

Sigouiney Sireet Station
10 Year Storm Event:

$ E A Consultasis, Inc.
November 2009




‘BRT Station Preliminary Drainage Design
Conduit Summary

12 inch

54.15|12 inch 0.57 31
54 4716 inch 0.13 44
53.95|6 inch 0.26 41

CO-2 |tD2
co-7 |AD3
lcos: |aD2

{co-9 AD-5 55.01]6 inch 0.07 9
1co-10° |AD-4 54.47|6 inch 0.07 9
C0:12  |AD-1.~ 53.47[12 inch 0.04 44
lco-13 |cB-1 52.17/12 inch 1.75 39]
Ico1a” -1 50.73/12 inch 239 47

CO-15  [CB-Z7 53.47/12 inch 1.12 126

‘Sigourney Street Station - S E A Consultants, Inc.
"[0-Year Storm Event November. 2009
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S EA CCnSul_tﬂﬂts Inc. ‘ _P_rqj'c_ct':* New Britain — Hartford Busway-
Scientists/ Engincers/ Architects Calculated by KSR Dated: 08-20-2009

Checked by:_AGB ~ Dated: 09-29-2009

Trench Drain Desi gn for Sigourney Street Station

There are two steps to determine the size l'éQuired for trench drains.
1. Determine grate size to capture 100% of the flow:

Neenah Foundry has the type of trench drain desired. The R-4999 Vane type L series is heavy
duty, bolted, and has the ability to remove mgmﬁcant amounts of shcet flow from streets, pdkag
lots and industrial lots (see attached product information). To determine the percent capture of*
the grate, Neenah Foundry provxdes each grate with a K chart (see attached K chart for product R+
4999-13). This chart uses the 1eiat10nshxp between longitudinal gutter slope (in percent) and the
flow (in ¢fs/ft) to determine the percent captured.

Trench Drain 1: v _

The drainage area leading to trench drain 1 has a longitudinal gutter slope of 6%. From
the K chart, the maximum flow for the R-4999-1.3 Vane type inlet to capture 100% of the
flow is 0.30 cfs/ft. The total flow from the drainage area to the trench drain is 0.013
cfs/ft. Therefore, the R-4999-1.3 Vane type will capture 100% of the designed flow.

Trench Drain 2:

The drainage arca Jeading to trench drain 2 has a longitudinal guiter slope of 4%. From
the K chart, the maximum flow for the R-4999-L3 Vane type inlet to capture 100% of the
flow is 0.40 cfs/ft. The total flow from the drainage area to the trench drain is 0.011

cfs/ft. Thercfore, the R-4999-L3 Vane type will capture 100% of the designed flow.

For both trench drains, the R-4999-L2 will be used. The grate width of the R-4999-L3 and the R-
4999-L2 are the same allowing the use of the L3 K chart for the L2, The difference between
these grates is that the overall casting width of the L2 is 10”, compared to L3’s 12”;

2. Determine required depth of trench drain,

Manning’s equation is uscd to determine the required deplh of the trench drain. I“lowMaster is
used to perform the calculatioris.

Trench Drain 1:

The length of the trench. cham is designed to be 44, Th_e_ slope equals 0.5%: From the.

chosen inlet above, the cross-sectional width is cqual to 10” (0.8311). Manning’s
roughness coefficient is 0.013. for concrete. Using these values in FlowMaster, the
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S E A Consultants Inc. ' Project: New Britaiti - Hartford Busway:
Scientists/ Engineers/ Architects. Calculaied by: KSR Dated: 08-20-2009
Checked by:_AGB_ AGB . Dated: 09- 29—2009..

normal depth required equals 0.29 fi (see attached FlowMaster. worksheet). With this
depth, the velocity through the trench drain equals 2.47 fi/s. The trench drain will be.
oversized and designed to have a dcpth of 0.5 ft for larger storim events.

Trench Drain 2:

"The lcngth of the trench dmm is designed to be 40ft. The slope equals 0. 5%. From the

chosen inlet above, the cross-scctional width is equal to 107 (0.8311), Manning’s
roughness coefficientis 0.013 for concrete: Using these values in FlowMaster, the.
normal depth required equals 0.23 ft (se¢ attached FlowMaster: worksheet). With this
depth, the velocity through the trench drain equals 2.26 ft/s. The trench drain will be
oversized and designed to have a depth of 0.5 ft for larger storm events;

Summary:

Two trench drains are proposed to be installed at Sigoumey Street Station. Trench Drain 1 is 44-
{i in length while Trench Drain 2 is 40 ft. The Neenah F oundly grate chosen for the trench drain
is R-4999-L.2 (sec attached product information for dxmensmns) The desighed depth for both
trench drains is 0.5 ft. This design is oversized and will capture 100% of the flow.




! B Noto: When ‘p(*cn'ylnq/md wing grates, refnr to ‘Choosmg the proper inlet grate” on pages »(”’—1 16 :
‘ ‘-or a (,omplc lc he.‘rmq ol FREE OP[“N AHEA und W[‘lR PL—I’HMETLR S of all Nl;i“_N/\l nralm, r'e fnr 16 paqeb '5(*0-’%11

/l\ » R-4990 Aivport, E’ort & He'wy hxdusfm&l “?‘xefieg

' Bolted Trench for Extra Heavy Duty Apphcat'xons . [TH ar n T}
, These trench dralns are capab!e of supporling the hcavy wheel’ 1oads of today's r\f I H
L commercial onvironmants, For larger tranch widths or groatcr loudmg raquzremonts. RN L . L :
- ploaso contaot our Product Englnooring Depariment. - "‘ il b >
Grakes are bo!led 1o gray iron frames. 2 i : 1 1. _ .
. For Aliermnate Frame options, pleaso soe the R- 4993 and R-4994 Sorieg Trench found on- ‘ I At
) pagos 969 ' : :
l INEALL AL L] ﬁ
L . . TR "A;
Sultabie for airorail loading per AC150/5320-6D. GRATE OPENINGS. ;
I“ | . e i [
Catalog No, A B C___. GroteMall g M (|87 :
R4990-AA g ) 6 . Gray Iron j-‘ —— = ;
y -4990-BA- 10 2 4 Gray lron ' S \ i-‘o of ¥ :
4 R-4990-CA 12 2 10 Ductile lfon 8 A1 - A :
) R-4990-DA * ** . 14 2 12 Dugtile: ron L STANDARD ALTERNATE i
~ 13-4990-EA * . 17 2 15 __Ductile lron TYPEX R4003 TYPET:
RAGOOFA S 20 2 8 Dustilelron FRAME ] i’;f"" 5”°:"-‘--i :
. R-4090-HAY .~ 28 2 24 Dugtile fron 47 s"‘"’” 'AAME
: : 0 AVAILATILE;
i R-4990-KAZ * 34 z 3 Ductilo ron. LSO AAILABLE:
- R-4990-OA * - Bt 2 48 Dugctilo Iron
* Type D solid cover available, :
** Type € grate available,

Ductile lron furnishod in Grade 80-55-06.

K
) _

1~4509 Vaned Type L Series
Bolted Transverse Drainage Structure

Heavy Duty 73
l, This french grate series represents Neenah's best hydraulic performance. /‘f/ ‘l
CatalogNo. A B c L M:.NJ U %
, R-4699-L2 ’* 12 1172 i0 3 T B
: R-4998-L3 ~ 14 R 12 : e B
» B-4998-L.6 ** 237/8 2 2178 (_3 i )
R-4999-1.7 26 /8 2 2458 i == | e
RR-4889-L.9 ™ 29 3/4 212 2638/4 - ; m
2 “Furnlshed in 24" seclions i = U 3
** Furnished In 12" or 24" seclions 77 i
: “** Furnished in 18" or 36" soctions
" , 7 T, >
Type “L* vano shaped grales have the abillly to remove sxgnmcant amounts of sheet flow %& i %
- from slroets, parking lots and Industrial lots. G
For detalled hydraulic information, visit our webslte at www.neenahfoundry.com and

select "Hydraulic Calculator” or contact Neenah Produst Enginesting,
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Friction Méthod

Solve For

Roughness Coefficient
Channel Slope

Bottom Width
Discﬁarge

Normal Depth’

Fi_ow Area
Wetted éedmeter
Hydraulic Radius
Top Width:
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type
GVF Input Data

Upstream Depth
Length

Number Of Sieps
GVF OutputDat
Downstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Manning Formula

Normal Depth

0.016
0.00500°
0.50°
0.59.

058
0.29
1.65
0.17
0.50
0.35
0.01703
2.0
0.07
0.64
0.48

Subcritical

0.00
0.00

0.00

0.00

Infinity-

- Infinity.
0.58

0.35

0.00500
0.01703

Sizing for Trench Drain, TD-1__

ft/et
fis
ft
ft

ft

fis
ftfs
ft
it
it
Uit

8/11/2009.3:44:13 PM

Bentley Systems,In¢. Haestad Methods Solution Cerniter
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203.755-1666

Bentley FlowMaster [08.11.0003]
Page 1 of 1
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Friction Method

Soive For

Roughness Coefficient

Channel Slope
Bottom Width
Discharge:

Manriig Formula.

‘Nomal Depth

0.00500
0:50
0.43

Sizing for Trench Drain, 702

0.016.

fuit

it
fi%/s

Nérmai‘D‘epth
Flow Area »
Wetted Perimeter
Hydraulic Radius
Top. Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type
GVF Input Data

Upstream Depth
Length
Numbor Of Steps

0.44
0.22
1.39
0.16
0.50
0.28

0.01562
1.94
0.06
0.50
0.51

Subgritical

0.00
0.00

ft
ft2
ft
ft
it
ft
fft
fi/s
fi
ft

ft

Downstream Depth

Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slovpe‘

0.00

0.00
Infinity
Infinity

0.44

0.28

0.00500
0.01562

ft

ft
fi/s
ftfs
1t

ft
fuit
fuft,

8/11/2009 3:45:03 PM

Behfté'y Systems, Inc. Haestad Méthods Solution Conter-

Bentley FlowMaster ‘[08,11.00.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755.1686 Page 1 of 1
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Friclion Method

Solve For

Roughness Coefficient,

Channe! Slope:
Bottom Width
 Discharge

" Velocity for Trench Drain, TD-1_

S 3

Mahning Formuia

Normal Depth

0.016

0.06000
22.00
0.59

28

fu
it

ftifs

Normal Depth.
Flow Arca.
Wetted Perimoter
Hydraulic Radius
Top Width
Critical Deplh:
Critical Slp.pe
Velocity
Velocily Hoad
Specific Energy
Froude Number

Flow Type

GVF.Input Data

Upstream Depth
Length
Number Of Steps

Downstream Depth
Profile Description
Profile Headloss.
Downstream Veloci ty
Upslream Velocity
Normal Dépth
Critical Dopth
ChanneI‘Slopq
Critical Slope

0.02"
0.39
22.04

0.02
22.00
0.03
001229
1.57
0.04
0.05
2.02

Supercritical

0.00
0.00

0.00

0.00
Infinity:
Infinity

0.02

0.03

0.06000
0.01229

it
ft

ft

ft
fi/s
ft/s
ft

ft
furt
fuit.

8/11/2009 3:40:44 PV’

Benfley Systems, inc. Haestad Mothods Solition Center

Bentiey FlowMastor [08.11.0003]

27 Sicmons Company Drive Suite 200 W Wafortown, CT 06795 USA +1-203-755-1666 Page 1of 1
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Friction Mettiod

Solvo Far

Roughness Coefficient

Chémhol Slope
Bottom Width
Discharge

Normal Depth
Flow Area
Wetled Perimeter
Hydraulic Radius -
Top Width
Criticél Depth
Critical Slope
Velocity

Velocity Head
Spacific Energy
Froude Numbar

Flow Type

OVE ipifOsta

Upstream Depth
Lenglh
Numbor OF Stops

Downstream Depth
Profile Doscription -
Profile Headloss
Downstream Velocity
Up_étrcam_ Velocity
Normal Depth
Critical Depth
Channel Siope-
Crilical Slops -

Manning Formula.
Nofmal Depth:

0.016,
0.04000:
20.00
043

0.02
0.35
20.03
0.02
20.00
0.02
0.01292
1.23
0.02
0.04
1.65

Supererilical

0.00
0.00

0.00

0.00

Infinity
Infinity
0.02

0.02-

0.04000

001282

ft

itz
ft
ft
ft
ft
fUft
ft/s
ft
ft

ft
fi

ft

ft
fi/s
ft/s:
ft
.
fuft
fuft

B/11/2009 2:26:48 PM

Bentiey Systoms, Inc. Haos_t_z’:diMo&h’ods’Solu(ioddomer
27 Sismons Company Drive Suite 200 W Watertown, CT 06705°USA +1-203-755-1666:

Bontley FlowNMastor [08.11.00.03].
Page: 1 af 1




7. Appendix D: Drainage, Grading, and Soil”

Erosion and Sedimentation Control Plans

S E A Consultants Inc.
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“ PLACE HAY' BALES SO
BINDINGS ON BALES
DO NOT TOUCH
“THE GROUND:

TWO WOODEN
STAKES PER BALE,

BACKFILL AND COMPACT =
EXCAVATED SOl ON'
UPHILL SIDE OF BALES.
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o~
S—_,.—-
T

7R 2 R B
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T /x \ Q O
OF 4* (102 % 2 Z
(102) FILL VOIDS WITH é/‘ I M\

LOOSE HAY

F}.o'w ' FLOW —

FABRIC TRENCHED .

END VIEW.

_TRENCHING
GEOTEXTILE TOE

BACKFILLING
GEOTEXTILE TOE

GEOTEXTILE FENCE SYSTEM

GENERAL NOTES:

HAY BALE SYSTEM

GENERAL NOTES:

1.
2.

HAY BALES SHALL NOT BE USED IN A WATERCOURSE.

HAY BALES SHALL BE ENTRENCHED 4" (102) AND TIGHTLY BUTTED TOPGETHER. REMOVE HEAVY
BRUSH AND FILL ALL VOIDS WITH LOOSE HAY,

. WOOD STAKES SHALL HAVE A MINIMUM CROSS-SECTION SIZE OF AT LEAST 1 (102) x 1" (102) AND

MINIMUM LENGTH OF 4 FT.(1219)

. CLEAN OUT ACCUMULATED SEDIMENT WHEN ONE-HALF (1/2) OF THE ORIGINAL HEIGHT OF THE

HAY BALE FENCE, AS INSTALLED, BECOMES FILLED WITH SEDIMENT OR AS DIRECTED BY THE
ENGINEER.-

NOT TO BE USED IN THE VICINITY OF URBAN AND RESIDENTIAL AREAS.

1

2.
3.

10,

i1,

. GEOTEXTILE FENCE SHOULD BE PLACED SO THE FENCE LEANS TOWARD THE SOURCE OF SEDIMENT.

MAXIMUM SPACING FOR WOODEN STAKES OR STEEL POSTS IS 10.0'( 3048B).

WOOD STAKES SHALL HAVE A MINIMUM CROSS-SECTION SIZE OF 1.5 (457) X 1,5" (457) AND MINIMUM
LENGTH OF 4 FT. (1219) STEEL POSTS SHALL BE AT LEAST 0.5 LB, PER FOOT WITH A MINIMUM
LENGTH OF 4 ¥T. (1219).

. WOODEN STAKES OR STEEL POSTS SHALL BE DRIVEN TO A MINIMUM OF 1'(305) INTC THE GROUND.

. 6" (152) OF GEOTEXTILE SHALL BE BURIED BY BACKFILLING OR TRENCHING AND AT LEAST 2.5'(762) IN

HEIGHT OF GEOTEXTILE SHALL BE EXPOSED.

. FABRIC SHALL BE JOINED ONLY AT A SUPPORT POST WITH A MINIMUM OF 6" (152) OVERLAP AND

SECURITY SEALED.

. UPON RE-ESTABLISHMENT OF GROUND COVER IN DISTURBED AREAS AND WHEN DIRECTED BY

THE ENGINEER, OR UPON FINAL INSPECTION FENCE AND ANY SEDIMENT SHALL BE REMOVED,
AT NO TIME WILL THE FENCE REMAIN IN PLACE AFTER PROJECT COMPLETION.

.GEOTEXIILE FENCE SHALL NOT BE USED IN A WATER COARSE, .

ONLY GEOTE)(TTLE FROM THE DEPARTMENTS APPROVED PRQ_[_)UCT LIST SHALL BE- USED
BACKFILLING OF GEOTEXTILE. SHALL ONLY BE USED 'WHEN GROUND 15 FROZEN ‘OR WHERE OTHER
OBSTRUCTIONS ARE ENCOUNTERED THAT PROHIBITE TRENCHING, IE, STUMPS OR ROCKS..

CLEAN. QUT ACCUMULATION SEDIMENT WHEN ‘ONE-HALF - (1/2)-OF THE ORIGINAL HEIGHT OF

THE GEOTEXTILE FENCE, AS INSTALLED , BECOMES FILLED WITH. SEDIMENT OR AS DIRECTED
BY THE ENGINEER.

REVISED 9/10/09
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HAY BALES OR
GEQTEXTLLE FENCE -

TREATMENT FOR A |
CATCH BASIN ON A SLOPE

lST/.\KE (TYP.)

CHECK DAM

- (3355) -

TREATMENT AT TOE OF SLOPE

(SEE NOTE 3)

- 17 (25) X 1% (25) X 3 (914)
FLOW /
STORM SEWER STRUCTURE —— / /
/

WOODEN LATERAL

_ HAY BALE
AT CATCH BASIN:

TREATMENT FOR A

CATCH BASIN -

GENERAL NOTES::
1. THE CONTRACTOR. SHALL MAINTAIN THE EARTHEN.-BERM AS’
DIRECTED BY THE ‘ENGINEER. ‘ '
2. WHEN USING A SEDIMENTATION CONTROL SYSTEM ‘ALONG THE

TOE OF SLOPE, ADD WINGS TO PREVENT SEDIMENT FROM MOVING

ALONG THE FENCE AND. OFF THE' SITE. MINIMUM SPACING FOR
WINGS IS 25' (7620). - R

"3. CATCH BASIN ON SLOPE SHOULD. NOT BE RINGED:. THE SPACING
"OF . SEDIMENTATION' CONTROL SYSTEM SHALL VARY WITH SLOPE,
4. ELEVATION B = A + 12° (305) MIN.

—- 1.5" (37.5) x 3.5" (87.5) WOODEN STAKES
\ DRIVEN 1'MIN. (305) INTO GROUND

FLOW/
’

— "rLow/

GEOTEXTILE FENCE
AT CATCH BASIN

CATCH BASIN IN A DEPRESSION

REVISED 9/16/09
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— CAST IRON VANED SHAPED GRATE

Iy

I rAY

X

| ' ﬁ%% é
T

FURNISHED IN 24" AND 36" SECTIONS

CAST-IN-PLACE CONCRETE

VARIES

12" MIN.

10"

GENERAL NOTES:

1. THE GRATE SHOULD NOT PROJECT ABOVE PAVEMENT.
2, DEPTH OF TRENCH DRAIN VARIES. SLOPE BOTTOM TO DRAIN TOWARD OUTFALL PIPE PER PLANS,

PRELIMINARY DESIGN REVIEW

anﬁfz sy i’(‘i“gm—ge'/ PROIECY  VITLE: TOWN PROIECT WO,
THE IRFORMATION, INCLUDING ESTIMATED - ) 0 (R : - .| 88-HO39
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OF WORK WHICH WILL BE REQUIRED. DEPARTMENT OF TRANSPORTATION DRAINAGE DETAILS ST e
SCALE AS NOTED $S$
REV.| DATE REVISION DESCRIPTION SHEET NO. Piotted Date: 11/13/2008 Filoname: __,..\FD.MSH.DET.86H039.CHECK DAM, TRENCH DRAIN.dgn
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8. Appendix E: CTDOT Preliminary Design
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Station: Sin’oum’c}t Reviewer; Hydrduhcs & Dramag,c‘; "‘I_:{e_v:icwe'r‘ Datc:_'_9/28/2009
Rcspondcr' Liz Sominer; P.B. Rcspondcr Date: 2009-09-29

ST A'l I OF CONNECTICUT
I)EPAR’I MENT OF T. RAN SPOR] ’A'l LON

subjeet:  Project No, 88-H039 (171305 PLE.).
' "New Bmam-llax tford Busway
Sigoumey btrcn,t Station
" Preliminary. Desxgn Réview:

memorandum date: September 28, 2009
to:  M¥. Richard BB. §'3v§11'11s§i|’k)rlg,' from: ‘Michael 5. Masaydd
“Trams. Principal Engineer : Trans. Principal Engineor,
Consultant Design Hydraulics and Drainage
Burcau of Eng,mwzmg Bureau of Engineering,

‘and Copstruction; % [L ﬁon
: i - SIS i i Y‘/cmxu;,,éa\_

Not

" No. Conunent ' | e, | 25
No . o ) . Tne.

U | A yard drain (YD- 1) and an arcd drain (AI’) 1y arc proposed at the wostern ;

| Timits of the station. Both are located in grass.aroas and will col]cct very :
small runoff (.07 cfs and .04 cfs respeetively). In addition, (rees arc |.
proposcd at these locations and will make the infets prone to clogging,
Consider régrading these areas 1o climinate the low spots and allow runoff |
%) dxschmw onto the pavement.  This will ¢liminate several drainage
structures and unnecessary storm deainage pipe.

2| Two treneh drains are proposed on the cast side of the slation driveways
to capture runoff Lefore it discharges to the bU‘i\\’d)« mainline. Trench
drains are prong to colleet sand und sediment during normal conditions
and espeeinlly during sanding operations in the winter,  Consider
installing standard catch basins on cach side of the driveway pavement in
ficu of the (rench drains. Catch basins will be more offcctive in eollecting
e pavement runeff and be more conducive to {uture cleaning and
naintenance.

3| Establish the lydraulic gradeline based on calculations pecformed by the .
mainling designer for the busway drainuge system mther than assuming a :
stupling water surface elevution,

4 | 'The pmpmcd contours and’ spot clovations show that a low point is
created in front of the stalion crosswalk that leads. to the northbound
busway platform-without provision for an inlet. How will (his low point
_drainage be intereepted?  Double: check other arcas to avoid ponding
“problems;

Q Yo dnda /\ntomak:\'a '4(1
ce:r JosephJ. Obara
Chobg Lwig Chow
088-11039G.




S't’at'ion_:'Svigou_mey_  Reviewer: Hydrauliés & Drainage Reviewer Daté: 9/28/2009.
Responder: Liz Sommer, P.E. Rcspondex Date: 2009-09-29

Reviewer Comment 1)

A yard drain (YD-1) and an area drain (AD-1) are proposed at the western
limits of the station. Both are locatcd in grass areas and will collect very
small runoff (.07 cfs and .04 cfs Tespectivel y) In addition, trées are
proposed et these locations and will make the inlets prone to oloogmg
Consider regrading these ‘areas 10 eliminate the low spots and allow runoff
to discharge onto the pavemem This wxﬂ climinate several drainage
structures and unnecessary storm drainage pipe:

SEA Response: The Area Dram (AD-I) is located to collect umoﬂ on the Izandtcap access
ramp. It is designed to minimize icing conditions on the ramps and improve safety. The Yard
Drain (YD-1) is located to minimize runoff over the plaza and pedestrian areas also to.
minimize icing potential.

Reviewer Comment 2)
Two trench drains are proposed on the east side of the station driveways

to capture runoff before it discharges 1o the busway mainline, Trench
drains are prone to collect sand and sediment during normal conditions
and especially during sanding operations in the winter.  Consider
installing standard catch basins on each side of the driveway pavement in
lieu of the french drains. Catch basins will be more cffective in collecting
the pavement runoff and be more conducive to future cleaning and
maintenance.

S E A Response: Trench drains are required at this station site due to the steep grades (west to
east). It is not feasible to design an appropriate crown to the road that could direct flows to a
standard catch basin at the curb line and meet the busway gutter line. The proposed trench
drains will be cast iron to handle the trafﬁc loadings and reduce future maintenance.

Reviewer Comment 3)

Bstablish the hydraulic gradeline based on calculations pezformed by the
mainline designer for-the busw ay drainage system rather than assuming 4.
starting water surface elevation.
S E A Response: The mainline design has been updated to account fo¥ the actual station:

drainage system connection and provided revised data. The actnal HGL for the pr oposed 63~
H137 system has been used in the station des;gn
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Station: Sigoliney Reviewer: Hydraulics:& Drainage Reviewer Daté; 9/28/2009
Responder: Liz Sommer, P.E,  Responder Date: 2009-09-29

Reviewer Comment 4)

The proposed contours and spot elevations show that: a low paint is
created in front of the station crosswalk that leads to the northbound .
busway platform without provision for an inlet. How will this low point
drainage be intercepted? Double check otlier areas to avoid ponding
prob‘lems

S E A Response: The curb line in front of the nor. thbound biisway platform is sloped to. drain

Jrom novth to south (as deszgned by Contract 63-H137). The busway cross section is

superelevated here from west fo east (southbouml platform 1o northbound platform). No low
points are shown on the grading plan, I)ramage in this area will be collected by an inlet
proposed by the niainline near Station 453+10.
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Station: Sigourney Reviewer: Environrhental Plaiining Réviewer Date: 9/14/2009
Rcspondcr Liz Sommer, PE.,  Responder Date: 2009-09-28

.STATE OF CONNECTICUT - subject: Preliminary Désign Submission
DE?ARMNT OF TRANSPORTATION : 88-H0397 171.305-

Stgourney Street Stalion

New Britain - Hartford Busway.

me 111 O ?’&l ﬁd”?ﬁ . dater September 14, 2009

2008

Brian Cupningham d Cff %_u
Transportation Supervising’ Engmeer &upe isity Planner
Consultant Design - Highways xronmen al-Planning Division

Bureau of Engineermg and’ Construchon Bureau of Palicy and Planning.

“Type of Review:
[J Schemaiic (] Preliminary Design [7] Semi-Final Design [ Final Design [] Permit (] Other:

My staff has' reviewed the above menuoned project and the water resource comphance secnon
of this office offers the foﬁowmg comments:’

The CIV plan shests shall !nc!ude the Statlon markmgs toe of

slope, drainage, cut and fills, and E&S controls, etc...

+ Please ccordtnate with the project designers of PmJect 185-
HO25 ard 62-H143 regarding the transition points connecting
concrete curbing, RW, drainage, etc..between the buswcx,/
. s and platform stations,

7 DRG « Since the station will have limited access, the dralnage
design should consider alternative pipes.  Determination
should be based on overall cost savings.

o Why is the design proposing to drain grass areas with yard

drains?
«  Coukin't the Station utilized biorelenticn and rain gardens?
& L.DS « Remove Meadow Mix from the praject.

If you have any questions ragarding these comments, please contact Mr, Paul Corrente at 860-554-2932.

Andrew Piraneo/ap
cc: Paul Corrente ~ Andrew Pirani
Mark Alexander - Kim Lesay ~ Amanda Freitas
Dave Mancinl ~ Bob Reilly
Laurie LaRocea
Mike Masayda - Chong Lung Chow ~ Yolanda Antoniak.
Jacob Argiro’
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Station: Slgoumcy Reviewer: Eqvironmental Planning. RévieW@r Date: 9'_/1,4/?_;009*
RCSponder Liz. bommcx PE Respondu Ddte 12009-09-28- '

Reviewer Comment 5a.)
e The CIV plan sheets, shall include the Station. markmgs toe of

slope, drainage, cut and fills, and E&S controls, ete...
SE A?R_cspons_e':'Ad(litiq'n'al deiail has been added to the plan sheéts,_ as ap}_)li'cable_.; ,

Rcvmwu‘ Comment 5b, )
» Please coordinate with the project designers of Project 155

H025 and 83- H143 regardmg the transition pomts connectmg
concrete curbing, RW, drainage, efc.. .between: the busway
and platform stations. )

SE A Response: Coordination between designers has occuirred regarding the proposed
drainage system. Continued efforts between. applicable parties will continue through f' nal
deugn

Reviewer Comment 7a.) N
s Since the station will have limited access, the drainage

design should consider alternative pipes. Determmatton
should be based on overall cost savings.

S E A Response: Alternative pipe types will be considered during final design.

Reviewer Comment 7b.) ) . )
e Why is the desigh propesing to drain. grass areas with yard

draing?

S E A Response: One yard drain (YD-1) is proposed within a grassed area approxiniutely 600
square feet, This area includes the roof runoff from the local shelter. This inlet is proposed to

prevent runoff from draining to the plaza/pedestrian area and creating a potentially hazardous

icing condition.

Reviewer Comment 7¢.)

e  Couldn't the Station utilized bioretention and rain gardens?

S E A Response: The limited station footprint and operational needs identifi Ged by the
Department has precluded bioretention areas and rain gardens.

:I'{evi_vc'wgl; Comment 8a.) ) |
¢ __Remove Meadow Mix from the project.

SEA Rcsponsc ‘An alternatzve seed mix will be proposed durmg Jinal design upon

“eoordination with the appr opriate parties ut the Department.




Station: Slg,oumcy Reviewer: I*nv1ronmcntal Plannmg
Responder Liz Sommer, P.E. Responder Date: 2009-09-28

From: Lcsay, Kunberly C- [mm]lo Klmbel Iv Lcsay@ct Lov]

Sent: Wed 8/26/2009-4:30 PM

To: Jacob Argiro

Cc: Cunninghai, Brian T; Alexander, ‘Mark W: Corrcnte, Paul N
Subject: bxgoumcy Street Station

T have reviewed the PD plans and offer the following'céinn}c’n_té{

% The drainage plaidepicts "clean water" (underdrain and yard.

drain) being added ito the stormwater systent; This unnecessarily adds- .

to the volumeé of stormwater which niust be treated. Please investigate
keeping clean water discharges separate,

*  Utility plans depict’ water line work, please ensure the timing
of this work is included in thé sequence of construction as it may’
affect water-handling.

* Stormwater treatment i§ not proposed and appears warranted and
possiblé. Please investigate possibilities for primary tréatment and /
or be prepared to cxplam site 11m1tat10ns as back up iaterial for the

permit applications

Kimberly Lesay

Environmenta] Planning Division
Department of Transportation
2800 Berlin Turnpike

PO Box 317546

Newington, CT 06131-7546
phone (860) 594-2933

fax (860) 594-3028

Kimberly. Lesay@@po.state cl.us

Reviewer Date: 8/26/2009
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,Statlon Slgoumey Rw1cwcr Environmental Plannmg Reviewer Date: 8/26/2009:
.Rcsponder Liz Somriier, PE. Responder Datc; 2009 09-28

‘Revicwer Comment 1a);

The draitage plan deplcts 'clean water" (underdram and yard dram) bcmg added into the. stormwater’
systemi.. This unneccssanly adds to the volume of stormwater which fnust be ucatcd Please mvcslxg,dtc
keeping j clean water discharges separate. :

S E A Response: T} he station drainage system includes collection from one yard drain (YD-1)
and roof leaders Sfrom the large busway. canopy oi the southboind platforn. No underdrains
are propo.sed The station. site is restricted by the Limited Sfootprint and operational requirements
and does not allow for an altérnative discharge location for these ﬂows’.

Reviewer Comment 1b).

Utility plans deplct water lirie work, please -ensure the ummg of this work is included in the sequence of
constriction as it may afféct water hcmdlmg,

S E A Response: Utility work will be further detailed during final design.

Reviewer Comment 1c).

Stormwater treatment is not proposed and ap‘pbears warranted and possible. Please investigate possibilities
for primary treatment and /or be prepared to explain site limitations as back up material for the permit
applications

S E A Responsce: The limited non-paved areas within the station footprint have precluded the
fnciusion of water quality swales and/or other elements to provide meaningful water quality
freatment.






