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Friction Method

Soive For

Roughness Coefficient

Channel Slope
Bottom Width
Discharge:

Manriig Formula.

‘Nomal Depth

0.00500
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Sizing for Trench Drain, 702
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fuit

it
fi%/s

Nérmai‘D‘epth
Flow Area »
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Top. Width
Critical Depth
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Velocity
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Specific Energy
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Length
Numbor Of Steps
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Downstream Depth

Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
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0.00
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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
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0.01229
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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
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20.00
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0.01292
1.23
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0.04
1.65
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0.00
0.00

0.00

0.00

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

Erosion and Sedimentation Control Plans

S E A Consultants Inc.
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(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.
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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
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AT

0= STATE OF CONNECTICUT
| DEPARTMENT OF TRANSPORTATION ol —— —owe

sl fvge]e

SIGNATURE]
BLOCK:

| OFFICE OF ENGINEERING | NEW BRITAIN - HARTFORD

‘REVISICE DE§§R1.PTiON' T Fieoarme: - .:.\H;,nsﬂ,orr.aauon..smn&mou.gé'- S

BUS RAPID TRANSIST STATIONS fosmms mu——
,‘ SEDIMENTATION CONTROL==w —
: TREATMENT».DETA_ILS?_ _ $5$.;_._ »

DRAWING NO. -

DET-XX-




b
|7

ii

— 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
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8. Appendix E: CTDOT Preliminary Design
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'S E A Consultants Inc.
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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.






