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NEW BRITAIN - HARTFORD BUSWAY
DRAINAGE DESIGN REPORT

STATE PROJECT NO. 171-305
CONTRACT No. 88-H034

April 2009
Revised September 8, 2009

PROJECT DESCRIPTION:

The project will construct a new dedicated Bus Rapid Transit (BRT) facility along the abandoned
railroad right-if-way from New Britain to Hartford. This busway will be exclusively reserved for
buses. No automobiles and other personal motor vehicles are anticipated to use the facility. The
typical roadway section will include 12-ft. wide travel lanes in each direction and 4-ft. wide
shoulders for drainage and safety. Additionally, a 12.5-ft. wide multi-use trail will be constructed
along the west side of the busway travel lanes. Protective fencing will be constructed between the
multi-use trail and busway lanes. Concrete curbing will be installed along the southbound busway
lanes to provide vertical separation between the multi-use trail and busway. The busway project
consists of five individual contracts. Contract No. 88-H034 begins at Sta. 118400 in the Town of
New Britain/Newington town line and runs northerly into the Town of Newington and ends at
Sta. 203400 just south of Newington Junction. The total length of this contract is 8,500 ft. (1.61

miles).
Mapping:

Close, Jensen and Miller (CJM) utilized the existing survey mapping and information provided by
the Connecticut Department of Transportation (ConnDOT) to develop the drainage design and
estimate the contributing drainage areas that are collected by the proposed drainage systems.
Additionally, CIM used topographic maps from the Metropolitan District Commission (MDC) to
estimate the larger off-site contributing drainage areas and times of concentration for the applicable
drainage systems that have watershed boundaries beyond the limits of the ConnDOT survey.
Various as-built plans and field visits were used to supplement the survey information when

necessary.



Storm Design Criteria:

The proposed busway drainage systems where designed utilizing the Rational Method and the
ConnDOT 10-Year Storm to estimate the peak discharge rates for sizing drainage pipes, sumps,
swales, ditches and channels. The time of concentration estimates were based on the methodology
shown in the latest ConnDOT Drainage Manual. HEC-22 was used to calculate travel time for

unpaved shallow concentrated flow sections to more accurately estimate travel time.

The temporary lining designs are sized using the ConnDOT 2-year storm peak discharges and the

permanent lining designs are sized using the ConnDOT 10-year storm.

The proposed cross culverts were designed in accordance with the requirements of Chapter 8 in the
ConnDOT Drainage Manual. In addition, CIM utilized the FHWA HY-8 Culvert analysis program
to estimate the hydraulic characteristics of the proposed culverts.

Proposed outlet protection for the various drainage systems was designed using Chapter 8.7 of the
Drainage Manual. Preformed scour holes were used at the culvert outlets to minimize the erosion

potential to downstream propertties and to reduce wetland impact.

DESIGN SCOPE:

This drainage design report contains all of the calculations required to evaluate and size the
numerous drainage systems required to adequately drain stormwater from the project area. This
report contains all the required gutter flow computations, swale/channel lining designs, sump design

and storm sewer pipe system design computations required to construct the project.

It should be noted that the drainage condition survey report was previously submitted and is not

included in this report.
Stormwater Quality:

The cleansing of stormwater will predominantly be done by the use of sheet flow over grass and
grass lined swales. Half of the busway has no curbing which allows surface runoff to sheet-flow
away. The other side of the Busway has a curb and the surface runoff is collected by catch basins.
All systems catching runoff consist of one or two basins except one. These small systems either
discharge into a swale or onto a riprap apron converting the discharge back to sheet flow. The one
system that is larger which collects from the adjacent project HO-35 and the East Street Station arca

will pass through a water quality basin.



Computer Programs Used:

CJM utilized a storm sewer computer program developed by InteliSolve, called "HydraFlow Storm
Sewers 2005, Version 11.0.0.09". This program performs both gutter flow and pipe system
calculations using the HEC-22 methodology. Channel lining design was performed using the
"Hydrain Intergrated Drainage Design Computer System, Version 6.1" computer program. The
"HYCHL computer program module for the Hydrain Program was used to verify stability of the
proposed linings. This program is based on the HEC-15 and 11 methodology.

In addition, the "Hydrocad" program was used to develop time of concentration estimates and peak

discharge rates for the proposed drainage systems.
Sedimentation and Erosion Control

The sedimentation and erosion control measures proposed are generally in compliance with the
"2002 Connecticut Guidelines for Soil Erosion and Sedimentation Control" published by the
Connecticut Council on Soil and Water Conservation." Stormwater quality measures will generally
be in line with the "2004 Connecticut Stormwater Quality Manual" published by the Connecticut
Department of Environmental Protection.”

The proposed erosion and sedimentation control plan utilizes standard erosion control measures
such as filter fabric fencing, hay bales, erosion control linings or matting, etc., to contain sediments
within the project limits. Where special erosion control measures are required, (i.e. inlets and
outlets of the major drainage culverts), measures such as riprap scour holes, riprap splash pads, hay
bale dikes or stone dikes will be used to protect sensitive downstream areas from sediment. All new

outlet pipes are protected with appropriate outlet protection measures to reduce erosion concems.

Lad



STRUCTURE SUMMARY

Prepared for
State of Connecticut
Department of Transportation
New Britain-Hartford Busway
Contract No. 88-H035

April 10, 2009

Structure Station Offset Type Comment
SB Off-1 (URS) 118+00 42' Lt cL'CB
SB-1 (URS) 118+00 16 Lt. c'CB
NB-3 (URS) 118+00 25' Rt. c'CB
SB-F1 121+12 31" Lt Cc'CB Flanker Basin
SB-3 122+25 19' Lt. C'CB Low Point
NB-1 122+25 27' Rt CL'CB Low Point
SB-F2 122+75 16' Lt. Cc'CB Flanker Basin
NB-2 123+30 17' Rt. c'cB
SB MH-1 130417 42'Lt. Manhole At Ex. RCP
SB-8 135+50 25'Lt. c'cB
SB-9 138+50 18’ Lt. C'CB
SB Off-2 141450 39'Lt. CL'CB
NB Off-1 141450 26' Rt CL'CB
MH-1 141+50 20" Lt. Manhole
MH-2 144+50 20" Lt. Manhole
SB Off-3 145+25 35'Lt. CL'CB
MH-3 145+25 20' Lt. Manhole
SB-12 145+64 16' Lt. C'CB Low Point
NB-4 145+64 16' Rt. cL'cB Low Point
SB Off-4 148+00 38' Lt. CL'CB
MH-S§52 148+00 24'Rt. Manhole
SB Off-5 150+09 41' Lt. CcL'CcB
MH-S51 150+09 20'Rt. Manhole
SB-15 153+00 31'Lt. C'CB
SB-16 155+80 20" Lt. cL' cB
MH-4 156+56 30'Rt. Manhole
SB-18 159+85 16' Lt. c'cB Low Point
NB-5 159+85 16' Rt. CL'CcB Low Point
SB Off-7 164+50 46' Lt. CcL'CB
SB-22 171+65 16 Li. c'CcB Low Point
NB-6 171+65 16’ Rt. CcL'CcB Low Point
SB-24 179+50 16’ Rt. Manhole
SB-25 180+40 16' Rt. c'CB
NB-7 180+40 16' Lt. cL'cB
SB-27 186+00 16' Rt. cC'CB Low Point
NB-8 186+00 16' Lt. CL'CB Low Point
FMH-1 192+70 16' Rt. Manhole
FMH-2 193+35 58' Lt. Manhole
Site 4A Culvert 194+00 55'Lt. CL' CB Dbl. Grate
SB-30 194+00 42' L1 c'CB
SB-31 196+99 16' Lt. C'CB Low Point
NB-9 196+99 16' Rt. CL'CB Low Point
SB-32 196+99 42' Lt C'CB
LS-1 (Lester St.) 1+13 30’ Lt. C'CB
LS-2 (Lester St.) 1+18 35" Rt Cc'CB




Design Development , 3.B-5

Project No. / 7/ — 3os |

Roadway WEB — HRETFOELD LUSHSY”
Town NEBLNENWNCTOA,

Date Aprrl 2009

Designed By cl &S &

Signature of Engineer

Drainage Design Checklist (Plans 50% Complete)

Allow a 6-8 week review time

See Note below.

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

Allow a 5-6 week 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:

[] Drainage Design Submission X Semi-Final Design Submission

a. Draft Drainage Report

1.

Disposition of Preliminary Design/Drainage Design Submission comments with written
responses justifying comments not incorporated.

Included [] Not Included [_I Not Applicable
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 X Not Included ] Not Applicable
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.
[ ] Included "] Not Included X Not Applicable
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.
[] Included [3d Not Included [ Not Applicable

January 2001 ConnDOT Drainage Manual

AL



3.B-6

Design Development

5. A condition survey report including items 2, 3, and 4 above. (See Appendix A and B,
Chapter 4)
[ ]Included B<] Not Included [] Not Applicable
Drainage design computations should include gutter flow analysis, storm sewer design,
and hydraulic gradeline (HGL). The hydraulic 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.)
X Included [] Not Included [ 1 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.
X Included [ ] Not Included [ ] Not Applicable

S

8. Existing drainage systems shall be analyzed for hydraulic 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.

[ ] Included [Not Included . [L] Not Applicable

9. All roadway drainage systems should be brought to a suitable outlet.

X Included [] Not Included ["] Not Applicable

10. If upgrading of pipes downstream of the project is necessary, then additional rights may
need to be acquired.

[ ]Included [] Not Included B Not Applicable

11. The need for temporary drainage should be addressed. Temporary drainage
computations should be prepared in accordance with criteria in the Drainage Manual.
(See Section 3.6.11.) : ' "

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 (50 ft’/s) and less or HEC-11 for discharges in excess of 1.42
m’/s (50 f’/s). (See Chapter 7, Channels.)

M Included [ ] Not Included [] Not Applicable

13. Minor and small cross culvert design computations with culvert data sheet. (See
Chapter 8, Culverts.)
™ Included [ ] Not Included [ ] 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 ' ] Not Included [ ] Not Applicable
15. Diversion identified.
[] Included [_] Not Included : P<d'Not Applicable

16. All plans, computations and reports identify the responsible engineers who prepared and
checked the work.

I Included - [ Not Included - [[] Not Applicable
17. Alternate types of drainage pipe material have been considered and documented.
(%] Included [] Not Included [ Not Applicable

ConnDOT Drainage Manual -March 2008



Design Development 3.B-7

b. Plans, Profiles and Cross Sections

1.

2.

10.

11.

The existing and proposed storm drainage shown to their outlets.

X Included [[] Not Included [] Not Applicable

Size and type of existing drainage pipes/structures and disposition of pipes/structures to
be abandoned.

Included [] Not Included ] Not Applicable
Properties affected by diversions should be shown on the plans so that proper rights can
be acquired.
[ ] Included [] Not Included [5] Not Applicable
Drainage Rights and Easements. '
[] Included Not Included [] Not Applicable
Outlet Protection shown on plans and details provided.
Included [ ] Not Included [ ] 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.

[} Included ] 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 be provided to show
how the inverts will tie into the existing topography.

JX Included [[] Not Included [C]Not Applicable

The top of frame and invert elevations for each storm drainage structure shown.
Proposed drainage structures shall be identified by station and offset on cross sections.
B Included (] Not Included ] Not Applicable

Existing and proposed drainage patterns (flow arrows) of pipes, ditches, channel and
swales.

Included : [ ] Not Included [] Not Applicable
Details for an; ss&QScial drainage structures not found in the Standard Drawings.
E Included * “Foacner) [ | Not Included ] Not Applicable

The direction of flow should be shown by arrows to 61m (200 ft.) beyond any drainage
outlet, or shown to terminate by dissipation or entrance into a watercourse or body of
water. :

X Included ] Not Included [_] Not Applicable

C. Structures with drainage areas > 2.59 km” (1 mi’)

1.

2.

Draft hydraulic design report.

[ ] Included [_] Not Included g Not Applicable

Draft scour report when the proposed structure spans the waterway.

[] Included [] Not Included DX Not Applicable

Draft floodway report.

[] Included [_] Not Included D4 Not Applicable

Draft SCEL report.

[] Included [] Not Included X Not Applicable
. Draft scour report if required. ‘

[] Included [ ] Not Included /EINot Applicable

Qctober 2000 ConnDOT Drainage Manual



3.B-8 | Design Development

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

a_#2 Q #4 a#S N PesvioustyY SuvBAMIITED”
a ?g'_. NPREVIOUSLY SUBAMITTED BY GARG ComSuLING SERVICES, e, ?
AL = Wil BE ROVIDED N SUBSEQDUENT Sp&irl1SS/O/S"

ConnDOT Drainage Manual October 2000
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DRAINAGE CALCULATIONS



SECTION I

STORM SEWER SYSTEM DESIGN



T

Hydraflow Plan View
East St. Sta. & CCSURoad
« 4 8 = SBF-2
SB-1 (URS) MH SB3
3
2
NB-1 NB-2
1
Outfall
Project File: BUSWAY SYSTEM 1.stm No. Lines: 8 04-14-2010
Hydraflow Storm Sewers 2005



Storm Sewer Summary Report Page 1
Line Line ID Flow Line Line Invert | Invert | Line HGL HGL MinorT HGL Dn:‘
No. rate size length | ELDn | EL Up | slope | down up foss Junct | line

{cfs) (in) (ft) ) L)) (%) () (f) (f) {f) No.
1 NB-2 27.69 30 ¢ §6.0 82.00 8228 0.500 |86.99* |87.25* | 0.73 |87.98 End
2 NB-1 27.33 30 ¢ 88.0 8582 |86.26 0500 (87.99 (8830 na |89.16i | 1
3 SB-3 26.11 30c 46.0 8626 |86.49 0.500 |[89.16" [89.35* | 0.66 |90.01 2
4 MH 2524 24 ¢ 108.0 | 86.99 |88.86 1731 | 90.01* ]91.36* | n/a 92.75i | 3
5 SB-1 (URS) 10.42 18 ¢ 308.0 | 89.36 (9950 3.292 (9275 100.73 | n/a 10186i| 4
6 SB F1 15.04 18 ¢ 8.0 89.36 |89.40 0.500 |92.75* |[9292* |n/a ([93.28i | 4
7 EASTST.STA.&C | 13.79 18 ¢ 20.0 89.40 |89.50 0.500 |[93.28* |93.63* | 0.95 |94.58 6
8 SBF-2 0.59 12 ¢ 50.0 87.99 |90.39 4800 | 9044 9072 nfa |9082i | 3
| %

\ Project File: BUSWAY SYSTEM 1.stm Number of lines: 8 Run Date: 04-14-2010

NOTES: c¢=cir; e =ellip; b =box; Return period = 10Yrs. ; *Surcharged {HGL above crown). ; i - Inlet control.

Hydraflow Storn Sewers 2005

13
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InEe’Repor‘t ® @

-

Line Inlet ID Q= Q Q Q |Junc | Curb Inlet Grate Iniet Gutter Inlet B'yp

No CIA |carry | capt | byp |type line
Ht L area L w So w Sw Sx n Depth | Spread | Depth| Spread | Depr | No

(cfs) | (cfs) | (cfs) | (cfs) | (in) | (1) |(sqft) | (ft) (1) | (fUfty | (ft) | (f/1) | (fUft) {f1) (ft) (ft) (t) (in}

1 NB-2 066 |0.00 |066 |0.00 |Grate | 0.0 |0.00 (000 (3.15 |1.64 |0.014 (4.00 |0.040 |0.020 |0.013 | 0.14 | 3.50 0.14 | 350 000 | 2

2 NB-1 2.11 0.00 {211 |0.00 |Grate | 0.0 |0.00 [3.13 (231 136 |Sag |4.00 |0.040 |0.020 | 0.000 | 0.27 | 9.46 0.27 | 9.46 0.00 | Off

3 SB-3 0.84 000 (084 (000 |Grate| 0.0 |0.00 :2.50; 2.3 136 |Sag |4.00 |0.040)0.020]0.000| 015 3.65 0.15 | 3.65 0.00 Off

4 MH 0.00 0.03 (000 |0.03 |MH 00 (000 (000 |0.00 [0.00 |Sag |0.00 |0.000|0.000(0.000| 0.00| 0.00 0.00 | 0.00 0.00 Off

5 SB-1 (URS) 0.01* |0.00 |0.01 (000 |Grate| 0.0 [0.00 (0.00 |3.15 |1.64 [0.005|4.00 |0.040 (0020|0013 | 0.04 | 0.90 0.04 | 0.90 000 | 4

6 SBF-1 1.75 000 172 (0.03 |Grate| 0.0 | 0.00 |0.00 |3.15 |1.64 |0.014 | 400 |0.040 | 0.020 | 0.013 | 0.20 | 6.00 0.24 | 3.83 200 | 4

7 EastSt. Sta. &C | 0.01* | 000 [0.00 |0.01 |MH 0.0 | 000 |000 |0GO0 |0.00 |Sag |0.00 |0.000 |0.000(0.000] 0.00] 0.00 0.00 | 0.00 0.00 | Off
8 SB F-2 066 |000 (066 (0.00 |Grate | 0.0 |0.00 |0.00 |3.15 [1.64 |0.014)|4.00 |0.040(0.020(0.013| 0.14 | 3.50 0.17 | 2.68 200 | 3

sk Clog a5 Hector al  PO%
¥ ¥ | Low| Pt i) g Cprelitiom

Alcwakte  Sprad  is| +he gitiee| + 7] Lang | (4'+412") R 100

Ny

Project File: BUSWAY SYSTEM 1.stm Number of lines: 8

Run Date: 04-14-2010

NOTES: Inlet N-Values = 0.018 ; Intensity = 101,98 / (Inlet time + 15.80) * 0.90; Return period = 25 Yrs.; * Indicates Known Q added

Hydraflow Storm Sewers 2005



Storm Sewer Tabulation

‘ Page 1

Station Len | Drng Area | Rnoff Areax C Te Rain | Total | Cap | Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff . [{)) flow | full
Line | To Incr | Total Incr | Total | inlet | Syst Size |Slope| Up Dn Up Dn Up Dn
Hne ) | (ac) | (ac) | (C) (min) | (min) | (ivhn) | (cfs) | {cfs) | (tUs) | (In) | (%) (ft) U] {f) (fty | (v (ft)
1 End | 56.0 |0.11 |[1.00 | 090 [0.10 |0.90 |50 165 | 38 2768 |29.00 | 564 | 30 0.50 |82.28 82.00 87.25 86.99 94.37 82.00 NB-2
2 1 880 | 035 |089 | 090 [032 |0.80 |50 16.2 | 39 |27.33|29.00| 6.21 | 30 0.50 | 86.26 (85.82 |88.30 (8799 (93.86 |94.37 |NB-t
3 2 460 |0.14 (054 | 090 [0.13 |049 |50 161 | 3.9 |26.11(29.00| 532 | 30 0.50 | 8649 |86.26 89.35 |89.16 93.89 93.86 SB-3
4 3 108.0 | 0.00 (029 | 0.00 [ 0.00 [0.26 | 0.0 159 | 39 (2524 |29.76 | 8.03 | 24 1.73 | 88.86 86.99 |81.36 90.01 94.54 93.89 [ MH
5 4 308.0 | 0.00 [0.00 | 0.00 |0.00 |0.00 150 | 150 | 0.0 1042 | 19.05 | 6.30 | 18 3.29 | 99.50 89.36 100.73 | 92,75 103.46 | 94.54 8B-1 (URS)
6 4 8.0 029 |029 | 090 [026 |0.26 |50 [10.0 |48 |[1504|7.43 | 851 | 18 050 (8940 |89.36 [9292 |9275 |94.16 |9454 |SBF-1
7 6 20.0 | 0.00 |[0.00 | 0.00 |0.00 |0.00 16.0 10.0 | 0.0 13.79 | 743 | 780 | 18 0.50 (89.50 |89.40 [93.63 |93.28 |9511 94,16 EAST ST. STA. &
8 3 50.0 (011 |0.11 | 080 | 010 (010 | 5.0 |50 60 |059 |7.80 | 1.71 | 12 480 19039 |87.99 (90.72 90.44 | 94,09 93.89 | SBF-2
W | Flow Recdeded |fom! Compee & Ho -35
% *| Flow Rectedd  (Lron|  Ehyy 5+ [Steaen tndd | Futes CcSU Roold

Project File: BUSWAY SYSTEM 1.stm

Number of lines: 8

Run Date: 04-14-2010

NOTES: Intensity = 54.74 / (Inlet time + 10.80) » 0.80; Return period = 10 Yrs,

Y1

Hydraflow Storm Sewers 2005



Hydraflow Plan View

sB OFF-zsf

MH-3

$B-8

SB-9

MH-1

NB OFF-1

MH-2

Outfall

Project File: BUSWAY SYSTEM 2.stm

No. Lines: 8

09-17-2009

Hydraflow Storm Sewers 2006



Storm Sewer Summary Report Page 1

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | HGL Dns“

No. rate size length | ELDn | ELUp | slope | down up loss Junct | line
(cfs) {in) L] (1) L) (%) () 1) ] {ft) No.

] MH-2 1421 24 ¢ 68.0 77.00 |77.72 1.058 |78.97 78.06 n/a 79.90i End

2 MH-3 8.82 24 ¢ 76.0 77.72 [78.10 0.500 |79.90 80.01 0.13 | 80.14 1

3 SB-OFF-3 8.85 24 ¢ 120 78.10 |[78.16 0.500 |(80.14 80.16 012 (8028 2

4 MH-1 10.61 24 ¢ 300.0 | 77.72 |[79.22 0.500 |79.90 80.58 n/a 81.03i 1

5 NB OFF-1 1.16 12 ¢ 44.0 80.22 (81.10 2.000 |81.03 81.56 n/a 81.76 1 4

6 SB OFF-2 8.58 24 ¢ 16.0 79.22 (79.30 0.500 |81.03 81.05 0.14 | 81.18 4

7 SB-9 412 16 ¢ 294.0 | 82.00 |85.05 1.037 | 82.81 85.86 n/a 86.36 i 4

8 SB-8 3.07 16 ¢ 3000 | 85.05 |88.51 1.153 | 86.36 89.21 n/a 89.60i 7

] L

Project File: BUSWAY SYSTEM 2.stm Number of lines: 8 I Run Date: 09-24-2009

NOTES: c=cir; e = ellip; b =box; Return period = 10 Yrs. ;i - Inlet control.

Hydraflow Storm Sewers 2005
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Line Inlet ID Qs Q Q Q |Junc ( Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA |carry | capt | byp |type — line
‘ Ht L area L w So w Sw | Sx n Depth| Spread | Depth | Spread | Depr | No
(cfs) | (cfs) | (cfs) | (cfs) (in) | (ft) | (saft) | (ft) (f) | (fUft) | () | (fUf) | (fUt) (ft) (ft) (ft) (ft) (in)
1 MH-2 0.00 0.00 |0.00 |0.00 ‘MH 0.0 |0.00 |0.00 |0.00 |0.00 [Sag |0.00 |0.000 |0.000 |0.000  0.00 | 0.00 0.00 | 0.00 0.00 | Off
2 MH-3 0.00 [0.00 |0.00 [0.00 [MH 00 |0.00 [0.00 |0.00 |0.00 [Sag |0.00 |0.000 |0.000 |0.000( 0.00 | 0.00 0.00 | 0.00 0.00 | Off
3 SB OFF-3 885 |0.00 (885 |000 [Grate | 0.0 |000 |250 (164 |3.15 |Sag |4.00 |0.040 [0.020 | 0.000 | 0.52 | 21.82 0.52 | 21.82 | 0.00 | Off
4 MH-1 0.00 |004 (0.00 |0.04 |MH 0.0 |0.00 |0.00 (0.00 |000 |Sag |0.00 |0.000 |0.000|0.000| 0.00 | 0.00 0.00 | 0.00 0.00 | off
5 NB OFF-1 1.16 000 |1.16 |0.00 |Grats | 0.0 [0.00 (250 [1.64 |3.15 |Sag |4.00 |0.040 |0.020 | 0.000 | Q.13 | 3.32 0.13 | 3.32 0.00 | Off
6 SB OFF-2 8.58 0.00 (858 |0.00 |Grate | 0.0 |0.00 |250 [1.64 |3.15 [Sag |4.00 |0.040 |0.020 | 0.000 | 0.51 | 21.30 0.51 | 21.30 | 0.00 | Off
7 SB-8 1.35 034 [1.65 (0.04) |Grate | 0.0 |0.00 |0.00 |1.64 |3.15 |0.012|4.00 |0.040 |0.020 | 0013 | 0.20 | 6.15 024 | 3.89 200 | 4
8 SB-8 3.07 000 |274 |034) Grate | 0.0 [(0.00 [0.00 |1.64 |3.15 |0.012|4.00 |0.040 |0.020 |0.013 | 0.25 | 8.50 0.30 | 6.57 200 | 7

— byPass | Lol LEYr Shorm| 15 | osB RS

J& BPEN ‘4(,;1"; CE 105\'«\5 —roscz"}‘T” C)“’ 10 C,’/o

Project File: BUSWAY SYSTEM 2.stm Number of lines: 8 Run Date: 02-16-2010

NOTES: Inlet N-Values = 0.016 ; Intensity = 54.74 / (Inlet time + 10.80) # 0.80; Retumn period = 10 Yrs.; * Indicates Known Q added

Hydraflow Storm Sewers 2005
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Storm Sewer Tabulation

. Page

Station

Len | Drng Area | Rnoff Areax C Te Rain | Total | Cap | Vel Plpe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff n | flow | full

Line | To Incr | Total Incr | Total | Inlet | Syst Size | Slope| Up Dn Up Dn Up Bn

e (ft) | (ac) | (ac) | (C) (min) | (min) |(in/hr)| (cf8) |(cf8) |(fts) | (in) | (%) (ft) (ft) (ft) (ft) {ft) (ft)
1 End (68.0 |0.00 (13.61|0.00 |0.00 |693 |50 |496 |20 |14.17 (2327|545 | 24 1.06 |77.72 |77.00 |79.05 |78.97 |81.90 (7714 |MH-2
2 1 760 |000 (236 |0.00 {0.00 |184 |50 101 |48 (882 [15.99 2.83 | 24 0.50 |78.10 |77.72 |80.00 |[79.90 (8210 |81.90 |MH-3
3 2 120 |2.36 (236 | 078 |1.84 |1.84 | 100 |10.0 | 48 |885 |1599| 282 | 24 0.50 |78.16 |78.10 80.15 80.13 84.40 82.10 S$B-OFF-3
4 1 3000 (000 [11.25 (000 (000 [509 |50 (481 | 21 10.61 [ 15.99 | 4.02 | 24 050 |79.22 |77.72 (8058 |79.90 |[86.00 |81.90 (MH-1
5 4 440 (065 |065 |037 (024 (024 | 100 |100 | 4.8 116 |5.04 | 250 | 12 2.00 |81.10 80.22 81.56 81.03 84.96 86.00 NB OFF-1
6 4 16.0 |9.78 (9.78 | 0.42 |4.11 |4.11 48.0 | 480 | 21 8.58 |1599 | 2.91 | 24 0.50 |79.30 79.22 81.05 81.03 82.78 86.00 SB OFF-2
7 4 2040|025 | 082 (090 |{023 |074 |50 |70 54 |402 | 658 | 483 | 15 1.04 | 85.05 |82.00 (8585 |82.80 |89.03 |86.00 |SB-9
8 7 30001057 |057 |090 |051 (051 |50 |5.0 6.0 |[3.07 (693 | 342 |15 1.15 | 88.51 85.05 |89.21 86.34 9249 |89.03 ([SB-8

Project File: BUSWAY SYSTEM 2.stm

Number of lines: 8

Run Date: 02-16-2010

NOTES: Intensity = 54.74 / (Inlet time + 10.80) 4 0.80; Return period = 10 YIs.

Hydraflow Storm Sewers 2005




Hydraulic Grade Line Computations

‘ Page 1

Line | Size Q Downstream Len Upstream Check JL | Minor
I coeff | loss
Invert | HGL | Depth| Area | Vel | Vel EGL Sf Invert HGL | Depth| Area | Vel | Vel EGL | Sf | Ave |Enrgy
elev alev head | elev elev elev head | elev Sf | loss
(in) | (cfs) (ft) (ft) (ft) | (sqft) | (ft's) | (ft) (ft) (%) | (ft) (ft) (ft) (ft) |(saft) | (f's) | (ft) (1) (%) (%) | (ft) (K) (ft)
1 24 23.00 |77.00 (7897 (187 |3.13 |[734 |0.84 |79.81 n/a 68.0 |77.72 7949 (177 |294 |7.81 |095 |8044i |n/a n/a -0.316(1.00 | n/a
2 24 885 |77.72 |81.18 |200 |(3.14 |282 |0.12 |[81.31 0.153 (76.0 |78.10 |81.30 |(2.00 |3.14 |282 |0.12 (8142 |0.153 (0.1563 |[0.116 |1.00 | Q.12
3 24 885 (7810 (8142 [200 |3.14 |282 |0.12 |8155 |0.153 |12.0 |78.16 (8144 |2.00 |3.14 (282 |0.12 (8156 |[0.153|0.153|0.018 |1.00 | 0.12
4 24 1416 | 77.72 81.18 200 (314 [451 (032 |81.50 0.392 | 300 79.22 82.36 2.00 |3.14 |451 |0.32 |8267 0.392 | 0.392 | 1.176 | 1.00 0.32
5 12 1.16 |80.22 |82.96 1.00 | 079 |1.47 |0.03 |8299 |0.105(440 |81.10 |83.00 1.00 | 0.79 |1.47 [0.03 |83.04 |0.105|0.105|0.046|1.00 | 0.03
6 24 8.58 | 79.22 82.87 200 (314 (273 (0.12 |82.99 0.144 [ 16.0 | 79.30 82.90 2.00 (314 [273 (0.12 |83.01 0.144 | 0.144 | 0.023 | 1.00 0.12
7 15 442 |82.00 82.84 0.84* | 0.88 |5.03 |0.39 |83.23 n/a 294 85.05 85.89 0.84**| 0.88 [5.03 (039 |86.29i |n/a n/a n/a 0.50 n/a
8 15 307 |8505 |86.42 125 |[1.23 |250 |0.10 (86.52 |nia 300 | 8851 89.21) |0.70* | 0.74 |4.33 [028 |8950i |nia n/a 2692 |1.00 | n/a
Project File: BUSWAY SYSTEM 2.stm T Number of lines: 8 Run Date: 09-17-2009
Notes: * Critical depth assumed.; ** Critical depth.; j-Line contains hyd. jump.
“
b} Hydrafiow Storm Sewers 2005
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kkkkkkx  HYCHL ***%x% (Version 6.1) **krkx

Date 08-24-2009

T 00T

Commands Read From File: E:\HYCHL\DATA\BUSWAY.CHL

JOB BUSWAY CH2
UNTI O

** UNITS PARAMETER = 0 (ENGLISH)
CHL .0163 26.66

TRP 10 3 3
** LEFT SIDE SLOPE 3.0 AND RIGHT SIDE SLOPE 3.0
** THE BASE WIDTH OF THE TRAPEZOID (ft) 10.00

END

Kkk A ARk hkhkxkx*hkk*END OF COMMAND FILEX**** k% dk%k*

CHANNEL LOCATED AT SYSTEM OUTLET y R

FLOW TO CHANNEL FROM SYSTEM 3 23.00CFS, SYSTEM 4 2.8CFS, SWALE 4 0.71CFS, SWALE

7 0.15CFS TOTAL OF 26.66CFS

DESIGN PARAMETERS:

DESIGN DISCHARGE (ft*3/s): 26.66

CHANNEL SHAPE: TRAPEZOIDAL

CHANNEL SLOPE (ft/ft): .01e6
RESULTS

SHEAR STRESS (psf) Len of Super

--------------- Protect Elev Stab.
Lining Type Permiss Bottom (ft) {(ft) Remark Factor
TEMPORARY (FLEXIBLE)
WOVEN PAPER NET .15 .37 .00 0. UNSTAB .41
JUTE NET .45 .52 .00 0. UNSTAB .86
FIBERGLASS SINGLE .60 .51 .00 0. STABLE 1.17
FIBERGLASS DOUBLE .85 .53 .00 . 0. STABLE 1.59
STRAW WITH NET 1.45 .69 .00 0. STABLE 2.11
CURLED WOOD MAT 1.55 .70 .00 0. STABLE 2.20
SYNTHETIC MAT 2.00 .57 .00 0. STABLE 3.50

PERMANENT (FLEXIBLE)

*%** WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE

VEGETATIVE A 3.70 1.80 .00 0. STABLE 2.05
VEGETATIVE B 2.10 1.28 .00 0. STABLE 1.64
VEGETATIVE C 1.00 .98 .00 0. STABLE 1.02
VEGETATIVE D .60 .86 .00 0. UNSTAB .69
VEGETATIVE E .35 .80 .00 0. UNSTAB .44

USE EROSION CONTROL LINING TYPE G

Max Q Depth Mann

(cfs)

5.5
20.2
35.8
65.1

124.5
134.1
315.1

256.4
101.2
27.7
11.2
3.7

---DESIGN- -
(ft) n
.36 .014
.51 .025
.50 .024
.52 .026
.67 .040
.69 .041
.56 .029
1.77 .228
1.26 .120
.97 .075
.85 .059
.78 .051



Hydraflow Plan View

Outfall

SB-12

NB-4

Project File: BUSWAY SYSTEM 3.stm

No. Lines: 2

09-17-2009

Hydraflow Storm Sewers 2005




Storm Sewer Summary Report Page 1
Line Line ID Flow Line Line invert | invert Line HGL HGL Minor | HGL Dns
No. rate size length | ELDn | ELUp | slope down up loss Junct | line

(cfs) (in) (1 L) (D (%) (v (ft) (ft) (m No.
1 NB-4 275 12 ¢ 240 77.68 77.92 1.000 |78.51 78.63 n/a 79.08i End
2 SB-12 2.75 12 ¢ 28.0 77.92 78.20 1.000 |79.08 79.20 n/a 7936 1

|

|

Project File: BUSWAY SYSTEM 3.stm

Number of lines: 2

Run Date: 09-17-2009

NOTES: ¢ =cir; e =eliip; b=box; Retum period =10Yrs. ;i - Inlet control.

Hydraflow Storm Sewers 2005

i
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Inie’Repoﬂ

. Page 1

Line Inlet ID Q= Q Q Q |Junc | Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA |carry | capt | byp |type line
B Ht L area L w So W | Sw | Sx n | Depth| Spread | Depth | Spread | Depr | No
(cfs) | (cfs) | (cfs) | (cfs) in) | (ft) |(saft) | (f) (fty | (fuft) | (ft) | (fUft) | (/) (ft) (ft) (ft) (ft) (in)
1 NB-4 000 (000 [0.00 (000 |Grate| 00 (000 |3.12 [231 [136 |Sag |4.00 |0.040 |0.020 (0.000 | -0.09( -2.17 0.00 | 0.00 200 | Off
2 SB-12 3.17* (000 (3.17 |0.00 |Grate | 0.0 |0.00 [3.12 (231 |1.36 |Sag |4.00 |0.040 (0.020 |0.000 | 0.27 | 9.30 0.35 | 9.30 2.00 | Off
Includes 25 yr |byPiss 5l0a ¢Fs from (58-9
by .
* Low Rbhy ANlbweble |Sprisd |5 10!

Project File: BUSWAY SYSTEM 3.stm

Number of lines: 2

Run Date: 02-17-2010

NOTES: Inlet N-Values = 0.016 ; Intensity = 101.98 / (Inlet time + 15.80) * 0.90; Return period =(25_Yrs.))* Indicates Known Q added

Hydraflow Storm Sewers 2005
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Storm Sewer Tabulation

. Page 1

Station | Len | Drng Area |Rnoff| AreaxC Te Rain | Total | Cap | Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff () | flow | full
Line | To Incr | Total Incr | Total | Inlet | Syst Size | Slopa| Up Dn Up Dn Up Dn
Line
() | (ac) | (ac) | (C) (min) | (min) | (in/hr) | (cfs) | (cfs) | (ft/s) | (In} | (%) () () (ft) (ft) {ft) ()
1 End (240 (000 (051 | 090 |000 (046 |50 |51 8.0 (279 |356 | 434 | 12 100 |7782 (7768 |7863 |78.51 81.08 |77.75 |NB4
2 1 280 |[051 |[051 | 090 (046 (046 [50 (S50 60 (279 |356 | 355 |12 1.00 {7820 (7782 (7926 [79.09 |81.31 81.08 |SB-12

Project File: BUSWAY SYSTEM 3.stm

Number of lines: 2

Run Date: 02-17-2010

NOTES: Intensity = 54.74 / (Iniet fime + 10,80) # 0.80; Return period = 10 Yrs. ; Total flows limited to inlet captured flows.

Hydraflow Storm Sewars 2005



Axxdx% HYCHL *¥**** (Version 6.1) ***#*** Date 04-06-2009

OOO00C00o00CO000000000000D OO0 D O00C0D000000H00C00000000000000000000
Commands Read From File: E:\HYCHL\BUSWAY.CHL

JOB BUSWAY
UNI O
** UNITS PARAMETER

= 0 (ENGLISH)
~CHL .012 2.8

TRP 4 2 2
** LEFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE 2.0
** THE BASE WIDTH OF THE TRAPEZOID (ft) 4.00

NEQ 1

END

kXXX AKRAKRK XX X*END OF COMMAND FILE**k*#hkkksxk

CHANNEL LOCATED AT SYSTEM 3 OUTLET

DESIGN PARPAMETERS:

DESIGN DISCHARGE (ft”3/s): 2.80
CHANNEL SHAPE: TRAPEZOIDAL
CHANNEL SLOPE (ft/ft): .012
RESULTS
SHEAR STRESS (psf) Len of Super ---DESIGN--
TmTmtmemommm- Protect Elev stab. Max Q Depth Mann
Lining Type Permiss Bottom (ft) (ft) Remark Factor (cfs) (ft) n
TEMPORARY (FLEXIBLE) R
WOVEN PAPER NET .15 .14 .00 0. STABLE 1.09 3.2 .18 .014
JUTE NET .45 .21 .00 0. STABLE 2.16 12.6 -28 .029
FIBERGLASS SINGLE .60 .21 .00 0. STABLE 2.92 22.7 .27 .028
FIBERGLASS DOUBLE .85 .21 .00 0. STABLE 3.96 42.6 .29 .030
STRAW WITH NET 1.45 .30 .00 0. STABLE 4.90 89.1 .40 052
CURLED WOOD MAT 1.55 -30 .00 0. STABLE 5.16 96.8 .40 .054
SYNTHETIC MAT 2.00 .24 .00 0. STABLE 8.51 236.6 .31 .035
PERMANENT (FLEXIBLE)
*%%* WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE .
VEGETATIVE A 3.70 1.24 .00 0. STABLE 2.98 221.5 1.66 .733
VEGETATIVE B 2.10 .75 .00 0. STABLE 2.82 76.1 1.00 .275
VEGETATIVE C 1.00 .50 .00 0. STABLE 1.99% 18.5 .67 .133
VEGETATIVE D .60 .42 .00 0. STABLE X 1.44 7.2 .55 .085
VEGETATIVE E .35 .37 .Go 0. UNSTAB .95 2.4 .49 .077

USE EROSION CONTROL LINING TYPR G



de e e e ke HYCHL *kkxkk (Version 6.1) H**xrxkkhx Date 04-06-2009

OOO0000000NCC000N0000DCO00CC 00000000000 00000000 00000000000r000000000
Commands Read From File: E:\HYCHL\BUSWAY.CHI,

JOB BUSWAY
UNI O

** UNITS PARAMETER = 0 (ENGLISH)
CHL .012 2.8
TRP 4 2 2
** ILEFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE 2.0
*%* THE BASE WIDTH OF THE TRAPEZOID (ft) 4.00
NEQ 1
LRR .42 2 0 2.65 0.047
** D50 (ft) .42
*% SPECIFIC GRAVITY 2.65
*%* SHIELDS PARAMETER .047
END

kxk kA xhkkhkkkhkxx*END OF COMMAND FILE®*%*dkkdh sk %k

SYSTEM 3 OUTLET RIPRAP APRON

DEFAULT ANGLE OF REPOSE (degrees): 41.18
DESIGN PARAMETERS:
DESIGN DISCHARGE (ft*3/s): 2.80
CHANNEL SHAPE: TRAPEZOIDAL
CHANNEL SLOPE (ft/ft): .012

DESIGN MAXIMUM
FLOW (cfs) 2.80 87.04
DEPTH (ft) 3D 1.99
AREA (ft”2) 1.43 15.90
WETTED PERIMETER (ft) 5.38 12.91
HYDRAULIC RADIUS (ft) .26 1.23
VELOCITY (ft/s) 1.96 5.47
MANNINGS N (LOW FLOW) .034 .034
REYNOLDS NUMBER (107°5) .35
STABILITY ANALYSIS
LINING PERMIS SHR CALC. SHR STAB.
CONDITION TYPE (LB/FT"2) (LB/FT"2) FACTOR REMARKS
BOTTOM; STRAIGHT RIPRAP 2.03 .23 8.79 STABLE

SIDE; STRAIGHT RIPRAP 1.49 .18 8.27 STABLE

*** NORMAL END OF HYCHL ***
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Hydraflow Plan View

l

{

SB OFF5
SB OFF4, _ 2
3 A
MHS52 MHS51
1
Outfal ‘
Project File: BUSWAY SYSTEM 4.stm No. Lines:; 4 09-17-2009

Hydraflow Storm Sewers 2005



Storm Sewer Summary Report Page 1

Line Line ID Flow Line Line Invert | Invert | Line HGL HGL Minor | HGL Dns
No. rate size length | ELDn | ELUp | slope down up loss Junct line
(cfs) (in) ) 4y (f) {%) () 1) (/) (ft) No.

1 MHSS1 10.10 24 ¢ 50.0 75.00 |75.25 0.500 (78.25* |7835* | 0.16 | 7851 | End

2 SB OFF5 9.49 18 ¢ 12.0 75.75 |75.85 0.833 | 7851 |7861" | 045 (79.06 | 1

3 MHS52 3.04 15 ¢ 208.0 | 76.00 |77.10 0.529 |78.58* |79.04* | 0.10 |79.13 1

4 SB OFF-4 3.04 15 ¢ 10.0 78.10 |79.20 1.000 |79.80 79.90 n/a 80.281i 3

| |

Project File: BUSWAY SYSTEM 4.stm Number of lines: 4 ’ Run Date: 09-24-2009
NOTES: c=cir, e = ellip; b=box; Return period = 10 Yrs. ; “Surcharged (HGL above crown). ; i - Iniet control.

Hurrafiow Starm Saware 2NN&



Inlet Report . .Pas“

Line Iniet ID = Q Q Q |Junc | Curbinlet Grate Inlet Gutter Inlet Byp
No CIA |carry | capt | byp |type |— line
' Ht L area L W So w Sw | Sx n | Depth| Spread | Depth| Spread D_epr No
(cfs) | (cfs) | (cfs) | (cfs) in) | (f) |(saft) | (f) | (ft) | (ftft) | (f) | (fuft) | (fU/ft) (ft) (ft) (ft) (ft) (in}

1 MHS51 0.00 |0.00 |0.00 |0.00 |MH 'O.Q 0.00 |0.00 |0.00 |0.00 |Sag |0.00 |0.000 |0.000 |0.000| 0.00 | 0.00 0.00 | 0.00 0.00 | Off
2 SB OFF-5 949 |0.00 (948 |0.00 |Grate | 0.0 |000 |200 (400 [2.00 [Sag |[200 |0.0800.050 |0.000 067 | 1226 | 0.78 | 12.26 | 2.00 | Off
3 MHS52 0.00 |0.00 |0.00 |000 |MH 0.0 |[0.00 |0.00 |0.00 |0.00 |Sag |(0.00 |0.000 |0.000 |0.000| 0.00 | 0.00 0.00 | 0.00 0.00 | Off
4 SB OFF4 3.04 |0.00 |3.04 |0.00 [Grate| 0.0 |0.00 (200 |400 |200 |(Sag |2.00 |0.080 |0.050 | 0.000]| 0.15 | 1.82 025 | 1.89 200 | Off
Project File: BUSWAY SYSTEM 4.stm Number of lines: 4 J Run Date: 09-17-2009

NOTES: [nlet N-Values = 0.016 ; Intensity = 54.74 / (Inlet time + 10.80) » 0.80; Return period = 10 Yrs. ; *Indicates Known Q added

Hydraflow Storm Sewers 2005




Storm Sewer Tabulation

Station Len | Drng Area

Rnoff

. Page 1

Areax C Te Rain | Total | Cap | Vel Pipe Invert Elev HGL Elev Grd / Rim Elev Line ID
coeff () | flow | full
Line | To Incr | Total Incr | Total | Inlet | Syst Size |Slope| Up Dn Up Dn Up Dn
Line

() {ac) | (ac) | (C) {min) | (min) | {infhr)| {cfs) | (cts) | (ftis) | (in) | (%) (") {ft) () (1) () (b))
1 End | 50.0 |0.00 |2.89 |0.00 |000 |222 | 0.0 114 | 46 10.10 [ 16.99 | 3.21 | 24 0.50 |75.25 75.00 78.35 78.25 84.67 77.00 MHS51
2 1 120 (1.76 |1.76 (090 |1.58 [158 |50 [5.0 60 |949 |959 | 537 |18 0.83 |7585 |7575 |7861 |7851 (8200 |84.67 |SBOFF5
3 1 208.0 [0.00 |1.943 [0.00 |0.00 063 |00 [10.0 |48 [3.04 (470 | 247 |15 0.53 |77.10 |76.00 |79.04 7858 |8365 |84.67 |MHS52
4 3 100 |1.13 ;113 | 0.56 |0.63 |0.63 10.0 | 100 | 4.8 304 |646 | 430 | 15 1.00 |79.20 79.10 79.90 79.80 82.50 83.65 SB OFF-4

Project File: BUSWAY SYSTEM 4.stm

Number of lines: 4

Run Date: 09-24-2009

I

NOTES: Intensity = 54.74 / (Inlet time + 10.80) » 0.80; Return period = 10 Yrs,

Hydraflow Storm Sewers 2005
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Hydraflow Plan View

SB-15
MH

SB-16A

5B-16B

Outfall

Project File: BUSWAY SYSTEM 5.stm

No. Lines: 7

04-15-2010

Hydraflow Storm Sewers 2005




Storm Sewer Summary Report Page 1
Line Line 1D Flow Line Line Invert | Invert | Line HGL HGL Minor | HGL Dns
No. rate size length | ELDn | ELUp | slope | down up loss Junct | line

(cfs) (in) 1Y) m ™ (%) (ft) W) (1) (f) No.
1 MH-4 1.98 15 ¢ 34.0 7240 |7260 0.588 |73.73 73.76 0.04 |73.80 End
2 SB-16B 2.02 15 ¢ 50.0 75.97 |76.47 1.000 |76.54 77.04 n/a 77.30i 1
3 SB-16A 1.92 15 ¢ 112.0 | 76.47 77.25 0.696 |77.30 77.81 n/a 78.06 i 2
4 SB-16 1.75 15 ¢ 64.0 7725 |77.70 0.703 (78.06 78.23 n/a 7846 i 3
5 MH 0.76 12 ¢ 6.0 7795 |77.98 0.500 |78.46 78.46 n/a 78.49 i 4
6 MH 0.86 12 ¢ 1740 | 77.98 |[78.86 0.506 |78.49 79.25 n/a 7941 i 5
7 SB-15 0.86 12 ¢ 8.0 78.86 |78.90 0.500 |79.41 79.41 n/a 79.45 i 6

Project File: BUSWAY SYSTEM 5.stm

Number of lines: 7

Run Date: 04-15-2010

NOTES: c=cir; e =ellip; b=box; Return period = 10 Yrs. ; i - inlet control.

Hydraflow Storm Sewers 2005
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Inlet Report ‘ .pagu

Line Inlet ID = Q Q Q |Junc | Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA |cary | capt | byp |type fine
Ht L |area L w So W | Sw | Sx n | Depth| Spread | Depth| Spread | Depr | No
(cfs) | (cfs) | (cfs) | (cfs) (in) | () |(saft) | (f) | (R) | (fUR) | (ft) | (ftft) | (fRt) (ft) (ft) {ft) (ft) (in)

1 MH-4 000 (000 (0.00 }0.00 |MH 00 [0.00 {000 (0.06 |0.00 |Sag |0.00 (0.000 |0.000 |0.000( 0.00 [ 0.00 0.00 | 0.00 0.00 | Off
2 SB-16B 022 |(0.00 {022 |0.00 |Grate | 0.0 |0.00 |0.00 |3.15 |1.64 |0.005 |4.00 |0.020 {0.020 |0.013 | 0.09 [ 4.30 013 | 212 200 | 1

3 SB-16A 027 |0.10 |037 1000 |Grate [ 0.0 |0.00 |250 |231 [1.36 |Sag |4.00 |0.020 |0.020 {0.000 | -0.08| -4.11 0.08 | 1.37 2.00 | Off
4 SB-16 113 [0.00 |[1.03 |0.10 |Grate | 00 |0.00 |0.00 |3.15 1.64 |0.005|4.00 |0.020 ([0.020 |{0.013 | 0.16 | 8.00 0.24 | 3.96 200 | 3

5 MH 0.00 (000 |000 |[0.00 | MH 00 |000 |0C00 |000 |000 |Sag [0.00 |(0.000 (0.000 |0.000 | 0.00 | 0.00 0.00 | 0.00 0.00 | Off
6 MH 0.00 0.05 (000 1005 |MH 00 (000 |00O0O (000 |0.00 (Sag |0.00 |0.000 [0.000 |0.000  0.00 | 0.00 0.00 | 0.00 0.00 Off
7 SB-15 086 |0.00 (081 |0.05 |Grate | 00 1000 |0.00 [3.15 |1.64 |0.005|4.00 |0.020 |0.020 |10.013 | 0.15 | 7.25 022 | 357 200 | 6
Project File: BUSWAY SYSTEM 5.stm Number of lines: 7 Run Date: 04-15-2010
NOTES: Inlet N-Values = 0.016 ; Intensity = 54.74 / (Inlet time + 10.80) » 0.80; Return period = 10 Yrs. ; * Indicates Known Q added

Hydraflow Storm Sewers 2005
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Storm Sewer Tabulation

-

Station

Len

Drng Area | Rnoff Areax C Te Rain | Total | Cap | Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
cooff () | flow | full

Line | To Incr | Total Incr | Total | Inlet | Syst Size | Slope| Up Dn Up Dn Up Dn

Hre (f) | (ac) | (ac) | (C) {min) | (min) | (in/hr) | (cfs) | (cfs) |(ft/s) | (in) | (%) {f) (ft) (ft) {ft) (ft) {ft)
1 End | 340 |0.00 |046 [ 0.00 |0.00 [0.41 5.0 10.1 | 4.8 1.98 |495 | 1.64 | 15 059 | 7260 (7240 |73.76 |73.73 |81.00 (7200 ([MH4
2 1 500 [0.04 046 | 090 [0.04 |0.41 |50 (96 49 (202 (646 (372 | 15 1.00 (76.47 |7597 |[77.04 |[76.54 8190 |81.00 |SB-16B
3 2 1120|005 |042 | 090 [0.05 |038 |50 (86 51 192 | 539 | 294 | 15 0.70 | 77.25 |[76.47 |77.84 77.30 | 81.09 81.90 | SB-16A
4 3 640 |021 (037 (090 (019 |033 |50 |79 5.2 1.76 (541 | 281 | 15 0.70 | 77.70 |[77.25 78.23 |[78.06 |81.89 81.09 SB-16
5 4 6.0 0.00 |0.16 | 0.00 | 0.00 |0.14 0..0 7.8 53 (076 |252 | 196 | 12 0.50 | 77.98 |[77.95 7846 |[78.46 |82.08 81.89 MH
6 5 174.0 | 0.00 |0.16 | 0.00 | 0.00 |0.14 0._0 5.1 60 |[086 |253 | 257 | 12 051 (78.86 |77.98 (7925 |[78.49 82.88 82.08 |MH
7 6 8.0 016 (016 | 090 |0.14 [(0.14 | 50 |5.0 6.0 |086 [252 (204 |12 0.50 [78.90 |78.86 |79.41 79.41 82.71 82.88 | SB-15

Project File: BUSWAY SYSTEM 5.stm

Number of lines: 7

Run Date; 04-15-2010

NOTES: Intensity = 54.74 / (Inlet time + 10.80) » 0.80; Return period = 10 Yrs.

Hydraflow Storm Sewars 2005
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Hydraflow Plan View

NB-5

Outfall

Project File: BUSWAY SYSTEM 6.stm

No. Lines: 2

08-22-2009

Hydraflow Storm Sewers 2005



Storm Sewer Summary Report

Page 1

Minor | HGL Dns

Line LineID Flow Line Line Invert | Invert | Line HGL HGL

No. rate size length | ELDn | EL Up | siope down up loss Junct | line
(cfs) (in) (f) (®) (ft) (%) (ft) (ft) (ft) (ft) No.

1 NB-5 1.49 15 ¢ 26.0 7400 |74.15 0.577 |74.49 74.64 n/a 7483 End

2 SB-18 1.51 12 ¢ 280 76.86 |77.00 0.500 |77.38 77.58 n/a 77.79i 1

Project File: BUSWAY SYSTEM 6.stm

Number of lines: 2

Run Date: 09-22-2009

NOTES: c =cir, e =ellip; b =box; Return period = 10 Yrs. ;i - Inlet control.

Lividraflaci: Clmmm € acimee ANAL
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Inlet Report ‘ | ‘ Page 1

Line Inlet ID Q= Q Q Q |Junc | Curb Inlet Grate inlet Gutter Inlet Byp
No ClA |carry | capt | byp |type line
, Ht L | area L W So W | Sw | Sx n | Depth| Spread | Depth | Spread | Depr | No

{cfs) | (cfs) | (cfe) | (cfo) | - (in) | () |(saft) | (ft) (f) | (fuf) | () | (fUm) | (fUft) {ft) {ft) {ft) {ft) {in)
1 NB-5 000 [0.00 |000 |0.00 |Grate [ 0.0 |0.00 [3.12 |231 |1.36 |Sag [4.00 |0.032 |0.038 (0.000 | 0.00 | 0.00 0.00 | 0.00 0.00 | Off
2 $B-18 169 |0.00 |169 (000 [Grate | 0.0 (000 |3.12 |231 |1.36 |Sag |4.00 |0.032 |0.038 [0.000 | 0.04 | 1.30 0.23 | 2.92 2.00 | off

* oW Phiay an  Hish Side Qf S"‘Y'Q"E-"e"‘“*ﬂ‘“\ %Howzbfc gpff'J ;S ql

Project File: BUSWAY SYSTEM 6.stm Number of lines: 2 Run Date: 04-15-2010

NOTES: Inlet N-Values = 0.016 ; Intensity = 101.98 / (Inlet time + 15.80) A 0.90; Return period = 25 Yrs. ; *Indicates Known Q added

Hydraflow Storm Sewers 2005
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Storm Sewer Tabulation

|

i

Station Len | Drng Area | Rnoff Areax C Te Rain | Total | Cap | Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff {) | fiow | full
Line | To Incr | Total Incr | Total | Inlet | Syst Size | Slope| Up Dn Up Dn Up Dn
Line
() {ac) | (ac) | (C) (min) | (min) |(in/hr) | (cfs) |(cfs) |(ftis) | (in) | (%) (ft) () (fty (ft) (ft) (ft)
1 End (26.0 |0.00 (028 | 080 |0.00 (025 | 5.0 52 5.8 164 |490 | 345 | 15 0.58 [74.15 |74.00 74.67 74.51 79.93 70.00 NB-5
2 1 280 |028 (028 |00 (025 |025 |50 5.0 6.0 166 |252 | 3.53 | 12 0.50 | 77.00 76.86 77.62 77.41 80.71 79.893 SB-18

Project File: BUSWAY SYSTEM 6.stm

Number of lines: 2

Run Date: 02-17-2010

NOTES: Intensity = 54.74 / (Inlet time + 10.80) » 0.80; Return period = 10 Yrs.

Hydrafiow Storm Sewers 2005



Hydrﬁ!ic Grade Line Computations ' .Page 1

Line | Size Q Downstream Len Upstream Check JL | Minor
g P coeff | loss

Invert HGL | Depth| Area | Vel | Vel EGL Sf Invert HGL | Depth| Area | Vel | Vel EGL | Sf Ave | Enrgy

elev elev head | elev elov elev head | elev Sf | loss
f) (ft) (%) (%) | ) (K) {ft)

(in) | (cfs) | (f) (ft) (ft) | (saft) | (fUs) | (ft) fy | (%) | (f) (ft) (0 (ft} | (saft) | (fUs)

1 15 149 |7400 (7449 (049 |045 (334 |0.17 |7466 |(n/a 26.0 |7415 |7464) | 049|045 (3.33 (017 |7481 [n/a nfa -0.022( 059 | nfa

12 161 |76.86 |77.38 |[0.52* |0.41 |3.65 (021 |7759 |n/a 280 (7700 |7758 |0.58 |047 |321 |016 |77.74i |n/a n/a -0.010|1 1.00 | n/a

Number of lines: 2 Run Date: 09-22-2009

Project File: BUSWAY SYSTEM 6.stm

Notes: * Critical depth assumned.; ** Critical depth.; j-Line contains hyd. jump.

Hydrafiow Storm Sewers 2005
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Hydraflow Pian View

Outfall o
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SB MH-1

Project File: Busway SB MH-1.stm

SYSTem |

No. Lines: 2

03-31-2009

Hydrafiow Storm Sewers 2005



Hydraulic Grade Line Computations

‘ Page 1

Line | Size Q Downstream Len Upstream Check JL | Minor
coeff | loss

Invert HGL |Depth| Area | Vel | Vel EGL Sf Invert HGL |Depth| Area | Vel | Vel EGL | Sf Ave | Enrgy

elev elev head | elev elev olev head olev Sf | loss
(in) | (cfs) (ft) (ft) (ft) | (saft) | (fUs) | (ft) (ft) {%) (ft) {f) (ft) {ft) | (saft) | (fUs) | (fY) () (%) (%) | () (K {ft)
1 24 543 |77.83 (7866 |0.83 |122 |444 (031 |7886 |n/a 315 | 8477 8560 (0.83*|1.22 |[4.44 |031 |8590i |n/a n/a n/a 094 | nia
2 24 5.45 |84.77 85.95 118 | 193 |282 (0.12 |86.07 n/a 220 |86.50 87.33] |0.83**|1.23 |4.44 |(0.31 87.63i n/a n/a n/a 1.00 n/a

Project File: Busway SB MH-1.stm

Number of lines: 2

Run Date: 03-31-2009

Notes: ; ** Critical depth.; j-Line contains hyd. jump.

Hydraflow Storm Sewers 2005
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Storm Sewer Tabulation

’ Page 1

Station Len | Drng Area | Rnoff Areax C Rain Cap | Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff - (1) full
Line | To Incr | Total Incr | Total Syst Size | Slope| Up Dn Up Dn
Line
(ft) (ac) | (ac) | (C) (min) | (in/hr) (cfs) |(fUs) | (in) | (%) {ft) (ft) (ft) (ft)
1 End (315.0 {0.00 |6.26 | 0.00 |0.00 |2.00 41.2 27 3637 | 444 | 24 2.20 | 84.77 77.83 85.60 79.83 SB MH-1
2 1 220 |6.26 |6.26 | 0.32 (200 |2.00 410 | 27 68.71 | 3.63 | 24 7.86 | 86.50 84.77 87.33 89.00 24in RCCE
# CRITL] T
BATL BLH we. | EBuen
bW ElE 1
Florl | %
@’q O
CTAY' T 7o
e RN

Project File: Busway SB MH-1.stm

Number of lines: 2

Run Date: 03-31-2009

NOTES: Intensity = 101.98 / (Inlet time + 15.80) # 0.90; Return period = 25 Yrs.

Hydraflow Storm Sewers 2005
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Page 14

~&ta n val Sta n val sta n val
0 .015 95 .04 120.31 .015
Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
95 120.31 433 433 33 .3 .5
Ineffective Flow num=
Sta L Sta R Elev Permanent
888 F .
888 FORS ¥ 2esH
CROSS SECTION OUTPUT Profile #2 yr
E.G. Elev (ft) 77.81 Element Left 0B - 'Channel Right 0B
vel Head (ft) 0.39 wt. n-val. 0.040
W.S. Elev (ft) 77 .41 Reach Len. (ft) 433.00 433.00 433.00
Crit W.S. (Tt) .Y Flow Area (sq ft) ' 107.34
E.G. Slope (ft/ft) 0.005228 Areav(sg ft) 107.34
Q Total (cfs) 540.00 Flow (cfs) 540.00
width (ft) 24.00 Top width (ft) 24,00
Total (ft/s) 5.03 3 vel., (ft/s) 5.03
Max chl Dpth (ft) 4.47 r. Depth (ft) 4.47
Conv. Total gcfs) 7468.2 Conv (cfs) 7468.2
Length wtd. (ft) 433.00 wetted Per., (ft) 41.88
Min ch €1 (ft) 72.94 shear (1b/sq ftg 0.84
Alpha 1.00 ' stream Power (1b/ft s) , 4,21
Frctn Loss (ft) ‘ Cum volume (acre-ft) 0.21 2.01 0.12
Bi C & E Loss (ft) Cum SA (acres) . 0.20 0.41. 0.14
CROSS SECTION OUTPUT pProfile #10 yr
E.G. Elev (ft) 79.64 Element Left o8 Channel Right 08
vel Head (ft) 0.93 wt. n-val. 0.040 '
W.S. Elev (ft) 78.71 Reach Len. (ft) 433.00 433.00 433.00
crit w.s. (fr) 76.88 Flow Area (sq ft) 138.34
E.G. Slope (ft/ft) 0.010308 Area Cs% 138.34
Q Tatal (cfs) . - 1071.00 Flow (c s) 1071.00
width (ft) 24,01 Top width (ft) 24.01
Ve Total (ft/s) 7.74 Avg. vel, (ft/s) 7.74
Max Chl Dpth (ft) 5.77 Hy r. Depth (frv) 5.76
‘Conv. Total (cfs) 10549.0 conv. (cfs) 10549.0
Length wtd. (ft) 433.00 wWetted Per. (ftg 47.04
mMin ¢ch E1 (ft) 72.94 shear (1b/sq ft 1.89
Alpha 1.00 stream Power (1b/ft s) 14.65
Frctn Loss (ft) : cum voiume (acre-ft) 0.31 2.29 0.17
C & E Loss (ft) cum sA (acres) 0.24 0.41 0.18



Hydraflow Plan View

Project File: Busway SB OFF-7 to Outlet.stm

SYSTEM 8

No. Lines: 1

03-05-2009

Hydraflow Storm Sewers 2005



170

Inlet Report

. Page 1

Line Inlet ID Q= Q Q Q [Junc Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA |carry | capt | byp |type line
Ht L area L w So w Sw Sx n Depth | Spread | Depth | Spread | Depr | No

(cfs) | (cfs) | (cfs} | (cfs) (in) | (f) |(saft) | () | (ft) | (FUR) | (ft) | (fUft) | (fU/fL) (ft) (ft) (ft) (ft) (in)
1 SB OFF.-7 343 [0.00 [343 (0.00 |Grate | 0.0 |000 |1.57 [1.16 |068 |Sag |10.00 |0.500 |0.500 |0.000 | 0.58 | 1.18 059 | 1.18 0.00 | Off

Project File: Busway SB OFF-7 to Outlet.stm

Number of lines: 1

Run Date: 08-25-2009

NOTES: Inlet N-Values = 0.016 ; Intensity = 54.74 / (Inlet time + 10.80)  0.80; Return period = 10 Yrs.; *Indicates Known Q added

Hydraflow Storm Sewers 2005



Storm Sewer Tabulation

. Page 1

Drng Area (Rnoff r Areax C

Pipe ( invert Elev ( HGL Elev

|

Station Len Tc Rain | Total | Cap | Vel Grnd / Rim Elev Line ID
coeff () | flow | full
Line | To Incr | Total Incr | Total | Inlet | Syst Size | Slope| Up Dn Up Dn Up Dn
Line
(ft) {ac) | (ac) | (C) (min) | (min) |(in/hr) | (cfs) | (cfs) | (ft's) | (in) | (%) (ft) (ft) (ft) (ft) f (ft)
1 End | 134.0 | 2.16 |2.16 033 (071 |0.71 10.0 | 10.0 4.8 343 |589 | 452 | 15 0.71 | 73.45 72.50 74,18 73.24 75.75 73.75 SB OFF-7

Project File: Busway SB OFF-7 to Outlet.stm

Number of lines: 1

Run Date: 08-25-2009

NOTES: Intensity = 54.74 / (Inlet time + 10.80) # 0.80; Return period = 10 Yrs. ; Total flows limited to iniet captured flows.

Hydrafiow Storm Sewers 2005




Hydrautic Grade Line Compytations

. Page 1

T .
Line | Size Q Downstream Len Upstream Check JL | Minor
bl coeff | loss
Invert HGL | Depth| Area | Vel | Vel EGL sf Invert HGL | Depth| Area | Vel | Vel EGL St Ave | Enrgy
elev elev head | elev elev elev head | elev Sf | ioss
(in) | {cfs) (ft) (ft) (ft) |(sqft) | (fus) | (ff) (ft) (%) (ft) () (ft) (ft) | (saft) | (f/s) | (ft) (ft) (%) (%) | (ft (K) (ft)
1 18 343 |7250 17324 1074 (076 1452 (032 7356 |n/a 134 17345 |7419 [(0.74*10.76 (452 1032 |74.51i |n/a n/a n/a 1.00 | n/a
|
]

Project File: Busway SB OFF-7 to Qutlet.stm

Number of lines: 1

Run Date: 08-25-2009

LNotes: ; ** Critical depth.

l

Hydrafiow Storm Sewers 2005
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Hydraflow Plan View
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Project File: Busway SB-22to NB-6.stm | SYSTEA § No. Lines: 2 03-06-2009

Hydrafiow Storm Sewers 2005




inlet Report . .Pase 1

Line Inlet ID = Q Q Q |Junc | Curbinlet Grate Inlet Gutter Inlet Byp
No CIA |carry | capt | byp |type line
. Ht L |area L w So W | Sw | Sx n | Depth| Spread | Depth| Spread | Depr | No
(cfs) | (cfs} | (cfs) | (cfs) in) | (ft) |(sqft) | (f) | (f) | (fUft) | () | (fU/ft) | (fUfH) (ft) (ft) (ft) (&) (in)
1 NB-6 0.00 0.00 |0.00 |0.00 ‘ Grate | 0.0 |0.00 |3.13 |231 |1.36 |Sag [4.00 |0.040 |0.020 | 0.000 | 0.00 | 0.00 0.00 | 0.00 0.00 | Off
2 S§B-22 307 |(0.00 |3.07 |0.00 |Grate | 00 |000 |6.24 |[463 |136 |Sag |4.00 |0.040 |0.020 | 0.000 | 0.27 | 9.43 0.27 | 9.43 0.00 | Off
Project File: Busway SB-22 to NB-6.stm Number of lines: 2 Run Date: 03-30-2009

NOTES: inlet N-Values = 0.016 ; intensity = 54,74 / (Inlet time + 10.80) » 0.80; Return period = 10 Yrs. ; * indicates Known Q added

Hydraflow Storm Sewers 2005




Stow% Sewer Tabulation | o @ -

Station Len | Drng Area | Rnoff Areax C Tc Rain | Total | Cap | Vel Plpe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff () | flow | full
Line | To Iner | Total Incr | Total | Inlet | Syst Size | Slope| Up Dn Up Dn Up Dn
Line
(ft) (ac) | (ac) | (C) {min) | (min) |(in/hr) | (cfs) | (cfs) |(ft/s) | (in) | (%) (ft) (ft) (ft) (ft) (ft) (ft)

1 End |23.0 |0.00 |057 | 090 (0.00 |051 |50 |51 60 |3.07 |[11.83 (491 | 12 957 |68.20 [66.00 |68.94 |66.74 |7488 |[67.00 |NB-6
2 1 26.0 (057 |057 |080 |051 |05t |50 |50 6.0 |307 |757 |491 |12 385 | 7100 |70.00 |71.74 (7074 |7484 |74.88 |SB-22

Project File: Busway S8-22 to NB-6.stm Number of lines: 2 Run Date: 03-30-2009

NOTES: Intensity = 54.74 / (Inlet time + 10.80) # 0.80; Return period = 10 Yrs. ; Total flows limited to inlet captured flows.

Hydraflow Storm Sewers 2005



‘ ‘ Page 1

Hyd&niic Grade Line Computations

Line | Size Q Downstream Len Upstream Check JL [ Minor
coeff | loss

Invert HGL |Depth| Area | Vel | Vel EGL sf Invert HGL |Depth| Area | Vel | Vel EGL Sf Ave | Enrgy

elev slev head | elev elev elev head elev Sf | loss
(in) | (cfs) (ft) (ft) (ft) | (sqft) | (fs) | (ft) (ft) (%) (ft) (ft) (ft) (ft) |(sqft) | (fts) | (ft) (ft) (%) (%) | (1 (K) ()

491 |037 |6712 |n/a 230 |68.20 |6894 |0.74**|063 |491 |[037 |6932i |n/a n/a n/a 0.50 | n/a

1 12 3.07 |66.00 |66.74 |0.74 |063
n/a 260 |[71.00 (7174 |0.74*|063 (491 (037 |72.12i |n/a n/a

2 12 3.07 |7000 |[70.74 0.74* | 063 [4.91 037 (7112

n/a 1.00 n/a

Number of lines: 2 Run Date: 03-30-2009

Project File: Busway SB-22 to NB-6.stm

Notes: * Critical depth assumed.; ** Critical depth.
Hydraflow Storm Sewers 2005
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Project File: Busway SB-24 to SB-26reviA.stm

SYSTEM

/o

No. Lines: 3

02-23-2009
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Iniet Report ‘ ‘page 1

Line Inlet ID —I Q= Q Q Q |Junc | Curbinlet Grate Inlet Gutter Inlet Byp

No CIA |[carry | capt | byp |type line
» Ht L .| area L w So w Sw Sx n Depth | Spread | Depth | Spread | Depr | No

(cfs) | (cfs) | (cfs) | (cfs) (in) | (f) |(sqft) | (f) | (ft) | (ftfR) | (ft) | (fUft) | (FUft) tt) (ft) (ft) (ft) (in)

1 SB-24 0.00 |0.00 |0.00 |0.00 |Grate | 0.0 |0.00 |3.13 |231 |1.36 |Sag |4.00 |0.040 | 0.020 | 0.000 | 0.00 | 0.00 0.00 | 0.00 0.00 | Off

2 NB-7 0.00 0.00 (000 [0.00 |Grate | 0.0 |0.00 |3.13 |2.31 1.36 | Sag 4.00 |0.040 (0.020 | 0.000 | 0.00 [ 0.00 0.00 | 0.00 0.00 Off

3 SB-25 194 |000 [1.94 |000 |Grate| 00 |0.00 |3.13 |231 |1.36 |Sag |4.00 |0.040 |0.020 |0.000 | 0.25 | 8.73 025 | 873 0.00 | Off

Project File: Busway SB-24 to SB-26revi1A.stm Number of lines: 3 Run Date: 03-30-2009

NOTES: Inlet N-Values = 0.016 ; Intensity = 54.74 / (Inlet time + 10.80) » 0.80; Return period = 10 Yrs.; * Indicates Known Q added

Hydraflow Storm Sewers 2005




Storm Sewer Tabulation

‘ Page

Station Len | Drng Area Rnoff AreaxC Te Rain | Total | Cap | Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff () flow | full
Line | To Incr | Total Incr | Total | Inlet | Syst Size | Slope| Up Dn Up Dn Up Dn
Line

() | (ac) | (ac) | (C) (min) | (min) |(inhr) | (cfs) | (cfs) | (fUs) | (in) | (%) | (0 | () | (| () | @ | (0

1 End | 14.0 |0.00 |0.36 | 0.00 |0.00 |0.32 | 5.0 58 5.8 1.94 (425 | 4.02 (12 1.21 | 7017 | 70.00 70.76 70.59 74.84 71.00 SB-24

2 1 86.0 (000 [036 | 080 (000 |032 |50 |52 5.9 194 (297 | 322 |12 0.59 |70.68 |70.17 71.29 71.10 74,58 74.84 NB-7

3 2 260 (036 |(036 (090 |032 |032 |50 (50 6.0 194 (2903 | 269 | 12 0.58 |70.83 |70.68 71.65 71.61 74.53 74,58 SB-25

Project File: Busway SB-24 to SB-26rev1A.stm

Number of lines: 3

Run Date; 03-30-2009

NOTES: Intensity = §4.74 / (Inlet time + 10.80) # 0.80; Return period = 10 Yrs.

; Total flows limited to inlet captured flows.

Hydraflow Storm Sewers 2005




Hydraulic Grade Line Computations @ Q-

Line | Size Q Downstream Len Upstream Check JL | Minor
coeff | loss

Invert | HGL |Depth| Area | Vel | Vel | EGL St Invert HGL |Depth| Area | Vel | Vel EGL | Sf | Ave |Enrgy

elev elev head | elsv elev elev head elev Sf loss
(in) | (cfs) (ft) (ft) (ft) | (saft) | (f's) | (ft) (ft) (%) (ft) (ft) (ft) ft) | (sqft) | (ftis) | (ft) (ft) (%) | (%) | (ft) (K) (ft)

n/a 140 |7017 |70.76 |0.59**(0.48 |402 |025 |71.01i |n/a n/a n/a 150 ( n/a

1 12 194 |70.00 (7059 |[0.59 [0.48 (4.02 |025 |70.84
2 12 194 | 70147 |71.40 [093 |0.76 |[256 |0.10 |71.20 |n/a 86.0 |70.68
7068 |71.61 093 |0.76 |256 |0.10 |71.71 n/a 26.0 (7083 |71.85

7126 (061 | 050 |3.88 |0.23 |71.52i |n/a nfa 0.090 {1.50 | n/a
0.82 | 069 |283 |012 |71.77i |na n/a -0.062|1.00 | n/a

Number of lines: 3 Run Date: 03-30-2009

Project File: Busway SB-24 to SB-26reviA.stm

Notes: ; ** Critical depth.

Hydrafiow Storm Sewers 2005
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Hydraflow Plan View
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Storm Sewer Tabulation

. Page 1

Station Len | Drng Area | Rnoff Areax C Te Rain | Total | Cap | Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff () | flow | full
Line | To Incr | Total Incr | Total | Inlet | Syst Slize | Slope| Up Dn Up Dn Up Dn
Line
(fh | (ac) | (ac) | (C) (min) | (min) |(in/hr) | (cfs) | (cfs) |(fUs) | (In) | (%) (ft) (ft) (ft) (ft) (ft) (ft)
1 End | 150.0 |[528 (528 | 0.60 |3.17 [3.17 | 32.0 [320 |27 |854 |1844 | 520 | 24 057 | 7000 |69.15 |71.03 |70.18 |7400 |71.50 |INLET-OUTLET

Project File: 24in culvert.stm

Number of lines: 1

Run Date: 01-07-2009

NOTES: Intensity = 54.74 / (Inlet time + 10.80) » 0.80; Return period= 10 Yrs. ; Total flows limited to inlet captured flows.

Hydraflow Storm Sewers 2005




Hydguﬂic Grade Line Computations o @ -

Line | Size Q Downstream Len Upstream Check JL | Minor
coeff | loss

Invert HGL |Depth| Area | Vel | Vel EGL sf Invert HGL |Depth| Area | Vel | Vel EGL | Sf Ave |Enrgy

elav elev head | elev elev alev head | elev §f | loss

(in) | (cfs) | (f) () {ft) | (saft) | (fs) | (fY) ) | %) | (f) {f) {f (ft) | (saft) | (f's) | (ft) () | (%) | (%) | () | (K) | ()

1 24 8.54 |69.15 (70.18 1.03 |164 |520 (042 |7061 n/a 150 |70.00 |(71.03 1.03™ 164 (520 |042 |7146i |nla n/a n/a 1.00 | n/a

Project File: 24in culvert.stm Number of lines: 1 Run Date: 01-07-2009

Notes: ; ** Critical depth.

Hydraflow Storm Sewers 2005
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. *kkkkkk HYCHL **kkxkk (Version 6.1) **k*kk Date 01-07-2009

T [ [ W
Commands Read From File: E:\HYCHL\DATA\CH24IN.CHL
JOB 24RCPOUTLET ,
e - . ¢ 7 ~a
UNI 0 =TA, /éﬁﬁﬁfﬁa ¢¢¢7

*% UNITS PARAMETER = 0 (ENGLISH)
CHL .007 11.00
TRP 4 2 2

** LEFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE 2.0 o< N s
** THE BASE WIDTH OF THE TRAPEZOID (ft) 4.00 AN
N .062 .062 ‘ b"‘f'

*% T,OW FLOW N VALUE= .062 -
**k STIDE SLOPE N VALUE= .062

LRR .42 2 0 2.65 0.047

*% D50 (ft) .42 . 5 -
** SPECIFIC GRAVITY 2.65 Y AL ,(2/,Z5€214/ﬁ/A

*%* SHTELDS PARAMETER .047 PR
e ] o
END 0/5?; = . FZ (&

*hkkkkkkkhkkkkkk*END OF COMMAND FILE***xkkkkkkhkk

24RCPOUTLET

""""""" TYREN A FED

DEFAULT ANGLE OF REPOSE (degrees): 41.18
DESIGN PARAMETERS:
DESIGN DISCHARGE (ft™*3/s): 11.00
CHANNEL SHAPE: TRAPEZOIDAL
CHANNEL SLOPE (ft/ft): .007
‘ HYDRAULIC CALCULATIONS USING NORMAL DEPTH
DESIGN MAXIMUM
FLOW (cfs) 11.00 114.52
DEPTH (ft) 1.08 3.41
AREA (ft*2) 6.63 36.98
WETTED PERIMETER (ft) 8.82 19.27
HYDRAULIC RADIUS (ft) .75 1.92
VELOCITY (ft/s) 1.66 3.10
MANNINGS N (LOW FLOW) .062 .062
REYNOLDS NUMBER (10°5) .35

LINING PERMIS SHR CALC. SHR STAB.

CONDITION TYPE (LB/FT"2) (LB/FT"2) FACTOR REMARKS
BOTTOM; STRAIGHT RIPRAP 2.03 .47 4.32 STABLE
SIDE; STRAIGHT RIPRAP 1.49 .36 4.10 STABLE

*x* NORMAL END OF HYCHL *#*%*

-



Hydraflow Plan View
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Iﬂl&%@pOﬁ ' ‘Page 1

Line infet ID Q= Q Q Q |Junc | Curbiniet Grate Inlet Gutter Inlet Byp
No CIA |carry | capt | byp |type line
Ht L area L w So w Sw | Sx n Depth | Spread | Depth | Spread | Depr | No
(cfs) | (cfs) | (cfs) | (cfs) | . (in) | (fty |(sqft) | (f) | (ft) | (fUft) | (ft) | (FUft) | (fUft) {ft) {ft) (ft) (ft) (in)
1 NB-8 005 [000 (005 |0.00 |Grate| 00 (000 |3.13 |231 |1.36 |Sag |4.00 |0.040 [0.020 | 0.000 | 0.02 | 0.58 0.02 | 0.58 0.00 | Off
2 $8-27 1.78 |000 |178 |0.00 |Grate | 0.0 |000 (3.3 |231 (136 |Sag |[4.00 |0.040 | 0,020 | 0.000 | 0.24 | 8.01 0.24 | 8.01 0.00 | Off
Project File: Busway NB-8 to SB-28rev1.stm Number of lines: 2 Run Date: 09-11-2009

NOTES: Iniet N-Values = 0.016 ; Intensity = 54.74 / (Inlet time + 10.80) ~ 0.80; Return period = 10 Yrs.; * Indicates Known Q added

Hydraflow Storm Sewers 2005
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Stoe'%Sewer Tabulation ‘ ‘ Page 1

Station Len | Drng Area | Rnoff Areax C Te Rain | Total | Cap | Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff (1) | flow | full
Line | To Incr | Total Incr | Total | Inlet | Syst Size |Slope| Up Dn Up Dn Up Dn
Line
(ft) {ac) | (ac) | (C) {min) | (min) |(inthr) | (cfs) | (cfs) |(f's) | (in) | (%) (ft) {ft) () (ft) (ft) (ft)

1 End {100 (001 |034 | 080 |0.01 [031 |50 |52 59 |1.83 |7.72 |3.93 | 12 400 | 7090 |70.50 |7147 |71.07 (7477 |7200 |NB-8
2 1 320 |033 |0.33 | 090 [030 |030 (50 |50 60 178 |3.86 | 313 | 12 1.00 | 71.22 (7080 |71.79 |71.79 |7473 |7477 |SB-27

Project File: Busway NB-8 to SB-28rev1.stm Number of lines: 2 Run Date: 09-11-2009

NOTES: Intensity = 54.74 / (Inlet time + 10.80) » 0.80; Return period = 10 Yrs. ; Total flows limited to inlet captured flows.

Hydraflow Storm Sewers 2005
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Hydrdulic Grade Line Computations

Line | Size Q Downstream Len Upstream Check JL | Minor
coeff | loss

Invert HGL |Depth| Area | Vel | Vel EGL Sf Invert HGL |Depth| Area | Vel | Vel EGL | Sf Ave | Enrgy

elov elev head | elev elev elev head | elev Sf | loss
(in} | (cfs) | (ft) (ft) (ft) |(saft) (fUs) | (ft) {ft) (%) | {®) {ft) ft) {ft) |(sqft) | (fUs) | (ft) (ft) (%) (%) | (ft) (K} (ft)

047 393 (024 |7T1.Y1 n/a 10.0 |7090 (7147 |057™|0.47 |393 |024 (7171 |n/a n/a n/a 0.50 | n/a

1 12 1.83 |7050 |71.07 |0.57
0.09 |71.88 |n/a 320 |71.22 |71.79) | 057" 046 |3.86

2 12 1.78 | 70.90 71.79 | 0.89 |0.74 | 240

0.23 [72.02i |n/a n/a -0.094| 1.00 | n/a

Run Date: 09-11-2009

Number of lines: 2

Project File: Busway NB-8 to SB-28rev1.stm

Notes: ;, ** Critical depth.; j-Line contains hyd. jump.
' Hydraflow Storm Sewers 2005
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Inlet Report ‘ .Pagu

Line Inlet ID Q= Q Q Q |Junc | Curb Inlet Grate Inlet Gutter Inlet Byp
No CIA |carry | capt | byp |type line
Ht L area L w So W Sw | Sx n Depth | Spread | Depth | Spread | Depr | No
(cfs) | (cfs) | (cfs) | (cfs) (in) | (f) |(saft) | () | () | (fUft) | (f) | (ftf) | (fUfR) (f) {ft) (v (ft) (in)
1 FMH-2 0.00 | 000 [000 |0.00 |MH 00 [0.00 |[000 (0.00 |0.00 |Sag |0.00 |0.000 |0.000 |0.000( 0.00 | 0.00 0.00 | 0.00 0.00 | Off
2 FMH-1 0.00 |0.00 [0.00 |000 |[MH 00 |000 [0.00 (000 |000 |Sag |0.00 |0.000 |0.000 |0.000| 0.00 | 0.00 0.00 | 0.00 0.00 | Off
3 FM-1 383 |0.00 (383 (0.00 |Grate | 00 |0.00 |0.13 |1.00 |2.00 |Sag |200 |0.080 |0.050 |0.000| 30.00| 598.80 | 30.00| 598.80 | 0.00 | Off
4 FM-2 9.47* 1000 |947 |000 |Grate | 0.0 |0.00 |0.32 [1.00 |2.00 |Sag |200 |0.080 |0.050 | 0.000 | 30.00| 588.80 | 30.00| 598.80| 0.00 | Off
Project File: Fenn Mfg Storm Sewer.stm Number of lines: 4 Run Date; 03-03-2008

NOTES: Inlet N-Values = 0.016 ; Intensity = 54.74 / (Inlet time + 10.80) » 0.80; Return period = 10 Yrs. ; * Indicates Known Q added

Hydraflow Storm Sewers 2005
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Sewer Tabulation

‘ Page 1

N
Station Len | Drng Area Rnoff Areax C Te Rain | Total | Cap | Vel Pipe Invert Elev HGL Eley Grnd / Rim Elev Line ID
coeff ( | flow | full
Line | To Incr | Total Incr | Total | Inlet | Syst Size | Slope| Up Pn Up Dn Up Dn
Line

(ft) (ac) | (ac) | (C) (min) | (min) | (in/hr) | (cfs) | (cfs) |(ft/s) | (in) | (%) (ft) () (ft) (ft) (ft) (ft)

1 End {90.0 [0.00 (077 |0.00 |000 (064 |00 |54 59 (1330111991770 | 18 .| 111 [68.00 |67.00 16960 |68.36 |73.25 (6875 |FMH-2

2 1 58.0 |0.00 [0.77 | 0.00 |0.00 (064 |00 (5.2 59 [3.83 [3.86 |4.87 |12 |1.00 |69.69 |69.11 71.82 (7125 |73.25 |73.25 |FMH-1

3 2 46.0 |0.77 |077 | 083 |064 (064 |50 [50 60 [3.83 (284 |487 |12 | 054 (6994 |6969 |7264 (7219 |73.31 73.25 | FM-1

4 1 46.0 |0.00 (000 | 0.00 |0.00 |000 |50 |50 0.0 |9.47 |273 | 12.06| 12 0.50 |69.61 69.38 |(74.02 (71.25 |72.81 73.25 |FM-2

Project File: Fenn Mfg Storm Sewer.stm

Number of lines: 4

Run Date: 03-03-2009

NOTES: Intensity = 54.74 / (Inlet time + 10.80) # 0.80; Return period = 10 Yrs. ; Total flows limited to inlst captured flows.

Hydraflow Storm Sewers 2005



Hydraulic Grade Line Computations ‘ | ‘ Page 1

Line | Size Q Downstream Len Upstream Check JL | Minor
coeff | loss

Invert | HGL |Depth| Area | Vel | vel | EGL | st Invert | HGL |Depth| Area | Vel | Vel | EGL | Sf | Ave |Enrgy

elev elev head | elev elev elev head | elev Sf | loss

(in) | (cfs) | (ft) (ft) (ft)y | (safty | (fts) | (ft) | (%) | (f) () (fe) (ft) | (saft) [ (fUs) | (ft) {ft) (%) (%) | () | (K) | (f)

1 18 13.30 | 67.00 |68.36 136 |169 |7.88 |097 (6933 |n/a 90.0 |68.00 |69.60 150 |1.77 |7.53 (088 |7048 |n/a nfa 0.272 {1.00 | n/a
2 12 3.83 |69.11 71.25 100 |0.79 [488 |0.37 (7162 |0.985|580 |69.69 |71.82 100 |079 [4.87 |037 |7219 |[0.985|0.985 0571 |1.00 | 0.37
3 12 3.83 |69.69 72.19 100 |079 |488 |037 (7256 [0.985 460 |69.94 |7264 |[1.00 (0.79 |4.87 (037 |73.01 0.985 [ 0.985 | 0.453 | 1.00 | 0.37
4 12 9.47 |69.38 71.25 1.00 (079 |12.06 |2.26 |73.51 n/a 46.0 | 68.61 74.02 1.00"(0.79 | 1206|226 |[76.28i |nfa n/a 0.512 | 1.00 | n/a

Project File: Fenn Mfg Storm Sewer.stm Number of lines: 4 Run Date: 03-03-2009

Notes: ; ** Critical depth.

Hydraflow Storm Sewers 2005
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Hydraflow Plan View
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Inlet Report o @

Line Inlet ID Q= Q Q Q (Junc | Curbinlet Grate Inlet Gutter Inlet Byp
No CIA |carry | capt | byp |type line
Ht L area L w So w Sw | Sx n Depth | Spread | Depth | Spread | Depr | No
(cfs) | (cfs) | (cfs) | (cfs) (In) | (fty |(saft) | (i) (f) | (Ut | (f) | (fURt) | (fU/ft) (ft) (ft) (ft) (ft) (in)

1 NB-9 0.05 |0.00 [0.05 |0.00 |Grate | 0.0 [0.00 |3.13 |231 |1.36 |Sag |4.00 |0.040 [0.020 [0.000 | 0.02 [ 0.58 0.02 | 0.58 0.00 | Off
2 SB-31 1.19 035 |154 |000 |Grate| 0.0 [0.00 |3.13 |231 |1.36 |Sag |4.00 |0.040 (0.020 | 0.000| 0.22 | 6.90 0.22 | 6.90 0.00 | Off
3 SB-32 2.73 000 |238 |035 |Grate| 0.0 [0.00 |0.00 |3.15 | 164 |0.005)|4.00 |0.040(0.020|0.013| 0.28 | 9.90 0.28 | 9.90 0.00 | 2
Project File: Busway SB-32 to NB-9.stm Number of lines: 3 Run Date: 08-31-2009

NOTES: Inlet N-Values = 0.016 ; intensity = 54.74 / (Inlet time + 10.80) » 0.80; Rsturn period = 10 Yrs.; *Indicates Known Q added

Hydraflow Storm Sewers 2005




Stoa Sewer Tabulation

‘ Page 1

Rnoff

Areax C

Station Len | Drng Area Te Rain | Total | Cap | Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
: coeff () | flow | full
Line | To incr | Total incr | Total | Inlet | Syst Size | Slope| Up Dn Up Dn Up Dn
Line

] {ac) | (ac) | (C) (min) | (min) |(in/hr}| (cfs) | (cfs) | (ft's) | (in} | (%) (ft) (ft) (ft) () (ft) {ft)

1 End | 14.0 |001 (118 | 080 |0.01 |0.66 | 5.0 5.2 59 |393 |668 |[557 |12 3.00 | 6892 |68.50 [68.76 69.34 73.08 69.50 NB-9

2 1 260 |0.22 [1.17 | 0.90 (0.20 | 0.65 5.0 5.1 5.9 389 1407 |495 |12 112 [69.21 68.92 70.83 70.57 73.03 73.08 SB-31

3 2 280 [095 |095 | 048 |046 |046 | 50 |50 6.0 |273 (282 | 3.48 |12 0.54 |69.36 |69.21 70.99 70.85 74.10 73.03 SB-32

Project File: Busway SB-32 to NB-9.stm

Number of lines: 3

Run Date: 08-31.2009

NOTES: Intensity = 54.74 / (Inlet time + 10.80) A 0.80; Return period = 10 Yrs.

Hydrafiow Storm Sewers 2005



Hydguic Grade Line Computations @ ® -

Line | Size Q Downstream Len Upstream Check JL | Minor
. coeff | loss

Invert HGL | Depth| Area | Vel | Vel EGL sf Invert HGL |Depth| Area | Vel | Vel EGL | Sf Ave |Enrgy

elev elev head | elev elev elev head | elev Sf | loss
(ft) (%) (%) | () (K) (ft)

(in} | (cfs) | (ft) {ft) (ft) | (saft) | (fus) | (1t) | | M (ft) () (f) | (sqft) | (fts) | (ft)

1 12 393 (6850 (6934 (084 |0.70 |557 |048 |69.82 |n/a 140 (6892 |69.76 |0.84™|070 |557 (048 |70.24i |n/a n/a n/a 050 | nfa

2 12 389 |6892 |7057 |100 ]079 |496 (038 |7095 |n/a 26.0 |69.21 7083 |(1.00 [0.79 (495 [0.38 |71.22i |n/a n/a -0.117{ 0.50 | n/a

3 12 273 |69.21 70.85 1.00 (079 (348 |0.19 |71.04 |(0.501 |28.0 |69.36 |70.99 100 (079 348 |0.19 |71.18 |0.501 [0.501 | 0.140 | 1.00 | 0.19

|

Number of lines: 3 Run Date: 08-31-2009

Project File: Busway SB-32 to NB-9.stm

Notes: ; ** Critical depth.

Hydraflow Storm Sewars 2005
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SECTION II

CHANNEL, DITCH AND SWALE DESIGN
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LEGEND: DRAINAGE AREA PLAN 128+50 TO 148+50

NEW BRITAIN-HARTFORD BUSWAY

@ CONTRACT NO. 88-H034
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SEEDRG-1TODRG-8FOR =~ — ————7——7—7—7°7 WATERSHED LIMIT éﬁﬁ:;zs?&\&nzﬁma
ADDITIONAL WATERSHED T I!mc‘rm T

DETAIL. counsme momauaros [P0 KSM | PTE 144708 [sreem

THA oocuaget
REDERRIEE o .y DA-2 )
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'SZ222 %1 HYCHL *khkkkkk (Version 6.1) *rkdkix Date 03-25-2009
I 0 O

Commands Read From File: E:\HYCHL\SW2.CHL

JOB SW2

UNI O
** UNITS PARAMETER = 0 (ENGLISH)

CHL .01 8.880

TRP 4 2 2
*% LEFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE 2.0
** THE BASE WIDTH OF THE TRAPEZOID (ft) 4_00

END
Ak kk kAR kAR Ak *END OF COMMAND FILE** k%% kkddkkkik

SWALE 2 STA 133+50 TO 141450 LT: TEMPORARY AND PERMANET LINING

DESIGN PARAMETERS:

DESIGN DISCHARGE (ft*3/s): 8.88
CHANNEL SHAPE: TRAPEZOIDAL
CHANNEL SLOPE (ft/ft): .010

SHEAR STRESS (psf) Len of Super

Protect Elev Stab.

Lining Type Permiss Bottom (ft) (ft) Remark Factor
TEMPORARY (FLEXIBLE)
WOVEN PAPER NET .15 .23 .00 0. UNSTAB .65
JUTE NET .45 .33 .00 0. STABLE 1.37
FIBERGLASS SINGLE .60 .32 .00 0. STABLE 1.85
FIBERGLASS DOUBLE .85 .34 .00 0. STABLE 2.53
STRAW WITH NET 1.45 .43 .00 0. STABLE 3.34
CURLED WOOD MAT 1.55 .44 .00 0. STABLE 3.49
SYNTHETIC MAT 2.00 .36 .00 0. STABLE 5.55
PERMANENT (FLEXIBLE)
VEGETATIVE A 3.70 1.32 .00 0. STABLE 2.80
VEGETATIVE B 2.10 .89 .00 0. STABLE 2.36
VEGETATIVE C 1.00 .66 .00 0. STABLE 1.51
VEGETATIVE D .60 .58 .00 0. STABLE 1.04
VEGETATIVE E .35 .53 .00 0. UNSTAB .67
RIGID
CONCRETE ek Aok ek .25 .00 0. STABLE **#**%
GROUTED RIPRAP Hok ko ok ok ok .39 .00 0. STABLE *****%%
STONE MASONRY dekdokok Kok .39 .00 0. STABLE #*k%ik
SOIL CEMENT dok ok ok oAk .33 .00 0. STABLE #**¥#k%
ASPHALT ko ek .27 .00 0. STABLE #*k%kk

SOME RIPRAP AND GABION LININGS MAY ALSO BE STABLE
*%% NORMAL END OF HYCHL ***

---DESIGN--

Max Q Depth Mann
(cfs) (ft) n

4.1 .37 .014

16.5 .53 .025

29.6 .52 .024

56.4 .54 .026

122.2 .70 .041

132.9 .71 .043

325.2 .58 .029

331.9 2.12 .347

109.4 1.43 .157

25.5 1.06 .090

9.8 .92 .069

3.3 .84 .058

.0 .39 .015

.0 .62 .033

.0 .63 .034

.0 .52 .025

.0 .44 .018



*kxkkxk HYCHL *****x%x (Version 6.1) k*kxxk Date 12-11-2008
OO0 ONOOO0OCO00COOO000ODO0CCo0ID0OoOOC OO0 oOO0oO 0o O0OI00CC 0000000000000
Commands Read From File: E:\HYCHL\BUSWAY.CHL

JOB SW2

UNI ©
** UNITS PARAMETER = 0 (ENGLISH)

CHL .04 8.88

TRP 4 2 2
** LEFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOFE 2.0
** THE BASE WIDTH OF THE TRAPEZOID (ft) 4.00

NEQ 1

END

*kkkhkkkkkkhkkkk*END OF COMMAND FILE#**k*kkkhkhkx

SWALE 2 STA 133450 TO 141450 LT: TEMPORARY AND PERMANET LINING

DESIGN PARAMETERS:

DESIGN DISCHARGE (ft*3/s): 8.88
CHANNEL SHAPE: TRAPEZOIDAL
CHANNEL SLOPE (ft/ft): .040
RESULTS
SHEAR STRESS (psf) Len of Super ---DESIGN- -
--------------- Protect Elev Stab. Max Q Depth Mann
Lining Type Permiss Bottom (£ft) (ft) Remark Factor (cfs) (ft) n

TEMPORARY (FLEXIBLE)

WOVEN PAPER NET .15 .63 .00 0. UNSTAB .24 .7 .25 _014
JUTE NET .45 .92 .00 0. UNSTAB .49 2.1 .37 .027
FIBERGLASS SINGLE .60 .91 .00 0. UNSTAB .66 3.9 .36 .026
FIBERGLASS DOUBLE .85 .95 .00 0. UNSTAB .90 7.2 .38 .028
STRAW WITH NET 1.45 1.26 .00 0. STABLE 1.15 12.0 .51 .046
CURLED WOOD MAT 1.55 1.29 .00 0. STABLE 1.21 13.3 .51 .048
SYNTHETIC MAT 2.00 1.02 .00 0. STABLE 1.95 34.4 .41 .032
PERMANENT (FLEXIBLE)
VEGETATIVE A 3.70 3.38 .00 0. STABLE 1.09 13.1 1.36 .285
VEGETATIVE B 2.10 2.30 .00 0. UNSTAB .91 6.6 .92 .137
VEGETATIVE - C 1.00 -1.72 .00 0. UNSTAB.. .58 1.9 .69 .081
VEGETATIVE D .60 1.49 .00 0. UNSTAB .40 .7 .60 .062
VEGETATIVE E .35 1.36 .00 0. UNSTAB .26 .1 .55 .053

USE SYNTHETIC MAT FOR TEMPORARY AND PERMANENT LINING



Syrale S2 Tc _ CT-DOT 10-year Duration=68 min, Inten=1.68 in/hr

Prepared by L. P. Consultants LLC Printed 11/15/2008

HydroCAD® 8.50 s/n 005737 © 2007 HydroCAD Software Solutions LLC Page 1
Summary for Subcatchment S2: Swale 133+50 to 141+50

Runoff = 422cfs@ 0.46 hrs, Volume= 0.395 af, Depth= 0.72"

Runoff by Rational method, RisefFall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt=0.01 hrs
CT-DOT 10-year Duration=68 min, Inten=1.68 inhr

Area (ac)

C __ Description

5650 030 Grass
0.920 0.80 Pavement

6.570 0.38 - Weighted Average

6.570 Pervious Area
Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/ft)  (ft/sec) (cfs)
12.3 110 0.0136 0.15 Sheet Flow, overiand sheet
Grass: Short n=0.150 P2= 3.20"
6.8 305 0.0115 0.75 Shaliow Concentrated Flow, shallow concentrated
Short Grass Pasture Kv=7.0 fps
8.2 444 0.0167 0.90 ‘Shallow Concentrated Flow, shallow concentrated
Short Grass Pasture Kv=7.0 fps
27.3 859 Total

anawd
ER
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kkkkx* HYCHL ***x*** (Version 6.1) **xkx*xk Date 12-11-2008

L T 0L o
Commands Read From File: E:\HYCHL\BUSWAY.CHL

JOB SW3
UNI 0
*% UNITS PARAMETER = 0 (ENGLISH)
CHL .01 .93
TRP 2 2 2
** LEFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE 2.0
*%x THE BASE WIDTH OF THE TRAPEZOID (ft) 2.00
NEQ 1
END
kkkdkhkhkkkkkkkekEND OF COMMAND FILE**kxkdkkkdkkkk

SW3 STA 134+50 TO 141+50 RT: TEMPORARY AND PERMANET LINING

DESIGN PARAMETERS:

DESIGN DISCHARGE (ft”3/s): .93
CHANNEL SHAPE: TRAPEZOIDAL
CHANNEL SLOPE (ft/ft): -010
RESULTS
SHEAR STRESS (psf) Len of Super -~--DESIGN--
——————————————— Protect Elev Stab. Max Q Depth Mann
Lining Type Permiss Bottom (ft) (ft) Remark Factor (cfs) (ft) n
TEMPORARY (FLEXIBLE)
WOVEN PAPER NET .15 .10 .00 0. STABLE 1.57 2.1 .15 .015
JUTE NET .45 .15 .00 0. STABLE 3.05 9.3 .24 .031
FIBERGLASS SINGLE .60 .15 .00 0. STABLE 4.14 17.6 .23 .030
FIBERGLASS DOUBLE .85 .15 .00 0. STABLE 5.57 35.6 .24 .033
STRAW WITH NET 1.45 .22 .00 0. STABLE 6.67 85.0 .35 .062
CURLED WOOD MAT 1.55 .22 .00 0. STABLE 7.09 93.9 .35 .062
SYNTHETIC MAT 2.00 .17 .00 0. STABLE 11.87 243 .4 -27 .039
PERMANENT (FLEXIBLE)
VEGETATIVE A 3.70 .85 .00 0. STABLE 4.36 263.7 1.36 .880
*** WARNING: DEPTH DID NOT CONVERGE.. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE
VEGETATIVE B 2.10 .70 .00 0. STABLE 2.99 78.2 1.12 .585
VEGETATIVE C 1.00 -41 .00 0. STABLE 2.43 15.4 .66 .203
VEGETATIVE D .60 .33 .00 0. STABLE 1.83 5.4 .52 .131
VEGETATIVE E .35 .28 .00 0. STABLE 1.23 1.7 .46 .101

USE STRAW WITH NET FOR TEMPORARY LINING AND VEGETATIVE C FOR PERMANENT LINING



*kxxk% HYCHL ******x (Version 6.1) ***#xx Date 03-25-2009

HHUUUHHHHHHHUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUuuuUUUUUUUULLLLLMUUUUUUD
Commands Read From File: E:\HYCHL\SW3.CHL

JOB SW3

UNI O
** UNITS PARAMETER = 0 (ENGLISH)

- CHL .02 0.930

TRP 2 2 2
** LEFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE 2.0
** THE BASE WIDTH OF THE TRAPEZOID (ft) 2.00

END

Akkkkkkhkkkkkkx*END OF COMMAND FILE***X*xxxkkkkk

SW3 STA 134+50 TO 141+50 RT: TEMPORARY AND PERMANENT LINING

DESIGN PARAMETERS:

DESIGN DISCHARGE (ft” 3/s) .93
CHANNEL SHAPE: TRAPEZOIDAL
CHANNEL SLOPE (ft/ft): .020
RESULTS
SHEAR STRESS(psf) Len of Super ---DESIGN- -
——————————————— Protect Elev Stab. Max Q Depth Mann
Lining Type Permiss Bottom (ft) (ft) Remark Factor (cfs) (Et) n
TEMPORARY (FLEXIBLE)
WOVEN PAPER NET .15 .16 .00 0. UNSTAB .95 .9 .13 .015
JUTE NET .45 .25 .00 0. STABLE 1.80 3.1 .20 .033
FIBERGLASS SINGLE .60 .25 .00 0. STABLE 2.44 5.8 .20 .032
FIBERGLASS DOUBLE .85 .26 .00 0. STABLE 3.28 11.1 .21 .035%5
STRAW WITH NET 1.45 .38 .00 0. STABLE 3.83 22.6 .30 .068
CURLED WOOD MAT 1.55 .38 .00 0. STABLE 4.08 25.0 .30 .0e68
SYNTHETIC MAT 2.00 .29 .00 0. STABLE 6.94 65.7 .23 .042
PERMANENT (FLEXIBLE)
VEGETATIVE A 3.70 1.42 .00 0. STABLE 2.61 46.1 1.14 .851
**x* WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE
VEGETATIVE B 2.10 1.06 .00 0. STABLE 1.99 16.2 .85 .450
*** WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE
VEGETATIVE C 1.00 .65 .00 0. STABLE 1.53 3.8 .52 .,185
VEGETATIVE D .60 .52 - .00 0. STABLE 1.14 1.4 .42 .123
VEGETATIVE E .35 .46 .00 0. UNSTAB 77 .4 .37 .085
RIGID
CONCRETE *k ok kA k .16 .00 0. STABLE #***xX%* .0 .13 .015
GROUTED RIPRAP Fhkhkkk .28 .00 0. STABLE #***%*% .0 .22 .040
STONE MASONRY Fode ke k ok ok .29 .00 0. STABLE #***x*x .0 .23 .042
SOIL CEMENT dkdedkkkk .21 .00 0. STABLE ***x&¥x* .0 .17 .025
ASPHALT e doke ok ok Kk _18 .00 0. STABLE Je ok de ok k .0 .14 .018

SOME RIPRAP AND GABION LININGS MAY ALSO BE STABLE
* %% NORMAL END OF HYCHL ***
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kkkkkk HYCHL ****** (Version 6.1) **xkxkx Date 12-15-2008
ONCOO0ODOCO0000000DCOnC0000000C00CO00D00D000N0D0000CO000000000000D000000n
Commands Read From File: E:\HYCHL\BUSWAY.CHL

JOB SW4
UNI O
**%* UNITS PARAMETER = 0 (ENGLISH)
CHL .02 .71
TRP 2 2 2
** LEFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE 2.0
*%x THE BASE WIDTH OF THE TRAPEZOID (ft) 2.00
NEQ 1
END
Ahkkkkkhkkkkkk**END OF COMMAND FILE* %% &% % % & % & & &

SWALE 4 STA 141+50 TO 145+63 RT: TEMPORARY AND PERMANET LINING

DESIGN PARAMETERS:

DESIGN DISCHARGE (ft”3/s): .71
CHANNEL SHAPE: TRAPEZOIDAL
CHANNEL SLOPE (ft/ft): .020
RESULTS
SHEAR STRESS (psf) Len of Super ---DESIGN-~ -
--------------- Protect Elev Stab. Max Q Depth Mann
Lining Type Permiss Bottom (ft) (ft) Remark Factoxr (cfs) (ft) n

TEMPORARY (FLEXIBLE)

WOVEN PAPER NET .15 .14 .00 0. STABLE 1.11 -9 -11 .015
JUTE NET .45 .22 .00 0. STABLE 2.04 3.1 .18 .035
FIBERGLASS SINGLE .60 .22 .00 0. STABLE 2.78 5.8 .17 .033
FIBERGLASS DOUBLE .85 .23 .00 0. STABLE 3.72 11.1 .18 .037
STRAW WITH NET 1.45 .34 .00 0. STABLE 4.24 22.6 .27 .074
CURLED WOOD MAT 1.55 .34 .00 0. STABLE 4.54 25.0 .27 .074
SYNTHETIC MAT 2.00 .26 .00 0. STABLE 7.81 65.7 .21 .045
PERMANENT (FLEXIBLE)
VEGETATIVE A 3.70 1.24 .00 0. STABLE 2.98 46.1 1.00 .851
*%* WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE

VEGETATIVE B 2.10 1.04 .00 0. STABLE 2.03 16.2 .83 .530
VEGETATIVE C 1.00 .62 .00 0. STABLE 1.62 3.8 -49 .217
VEGETATIVE D .60 .48 .00 0. STABLE 1.24 1.4 .39 .138
VEGETATIVE E .35 .42 .00 0. UNSTAB .84 .4 .33 .106

USE STRAW WITH NET FOR TEMPORARY LINING AND VEGETATIVE C FOR PERMANENT LINING




kkkkkk HYCHI, ***k*k* (Version 6.1) *kkkik Date 03-25-2009

s NN E NI NI EEEEN N ESE NSRS RN ENE NN ER RN AN ARnE RS RE e nn
Commands Read From File: E:\HYCHL\SW4.CHL

JOB SW4

UNI O
*% UNITS PARAMETER = 0 (ENGLISH)

CHL .05 0.710

TRP 3 2 2
** LEFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE 2.0
** THE BASE WIDTH OF THE TRAPEZOID (ft) 3.00

END

Ahkrrd Ak dAdh A A X A*REND OF COMMAND FILE**hdxhadhhhk

END OF SW4 STA 145400 RT: TEMPORARY AND PERMANET LINING

DESIGN PARAMETERS:

DESIGN DISCHARGE (ft*3/s): .71
CHANNEL SHAPE: TRAPEZOIDAL
CHANNEL SLOPE (ft/ft): .050
RESULTS
SHEAR STRESS (psf) Len of Super ---DESIGN--
——————————————— Protect Elev Stab. Max Q Depth Mann
Lining Type Permiss Bottom (ft) {(ft) Remark Factor (cfs) (ft) n
TEMPORARY (FLEXIBLE)
WOVEN PAPER NET .15 .21 .00 0. UNSTAB .71 .4 .07 .01e
JUTE NET . .45 .37 .00 0. STABLE 1.22 1.1 .12 .041
FIBERGLASS SINGLE .60 .36 .00 0. STABLE 1.66 2.1 .12 .038
FIBERGLASS DOUBLE .85 .39 .00 0. STABLE 2.20 3.9 .12 .044
STRAW WITH NET 1.45 .62 .00 0. STABLE 2.33 6.2 .20 .099
CURLED WOOD MAT 1.55 .61 .00 0. STABLE 2.53 6.9 .20 .096
SYNTHETIC MAT 2.00 .44 .00 0. STABLE 4.52 18.9 .14 .05k5
PERMANENT (FLEXIBLE)
VEGETATIVE A 3.70 2.06 .00 0. STABLE 1.80 4.1 .66 .815
*xx WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE
VEGETATIVE B 2.10 1.62 .00 0. STABLE 1.30 2.6 .52 .51%
VEGETATIVE C 1.00 1.00 .00 0. STABLE 1.00 .7 .32 .224
*x % WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILI, CONTINUE
WITH MOST RECENT VALUE
VEGETATIVE D .60 .78 .00 0. UNSTAB .77 .2 .25 .145
VEGETATIVE E .35 .67 .00 0. UNSTAB .53 .0 .21 .111
RIGID
CONCRETE o de e ok ok ok .20 .00 0. STABLE *%*¥k&*x .0 .07 .015
GROUTED RIPRAP Jede g de ke ke K .37 .00 0. STABLE *#% %k .0 .12 ,040
STONE MASONRY deodedkok ok k .38 .00 0. STABLE *¥¥dx% .0 .12 .042
SOIL CEMENT e de ok ke ke ke .28 .00 0. STABLE ***i&* .0 .08 .025
ASPHALT * ko ko A .23 .00 0. STABLE *%*dk%uk .0 .07 .018

SOME RIPRAP AND GABION LININGS MAY ALSO BE STABLE
* %% NORMAL END OF HYCHL **¥*
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*kkkkx  HYCHL ***x**x* (Version 6.1) **xx*x Date 03-25-2009

OO0 OO OO OO OO IO OO MO OO OO OO oo o OO oD COooOao0o
Commands Read From File: E:\HYCHL\SW5.CHL

JOB SWS
UNI O

** UNITS PARAMETER = 0 (ENGLISH)
CHL .03 2.220
VSH 12 12

** Y-SHAPE RIGHT Z1 = 12.0 AND LEFT Z2 = 12.0

END

Akkkkkkhkkxhkkk*kEND OF COMMAND EFTILIEX % % % j d s e d b

SWALE SW5 STA 141+50 TO 143+00 LT: TEMPORARY AND PERMANENT LINING

DESIGN PARAMETERS:

DESIGN DISCHARGE (ft”*3/s): 2.22
CHANNEL SHAPE: VSHAPED
CHANNEL SLOPE (ft/ft): .030
RESULTS
SHEAR STRESS(psf) Len of Super ---DESIGN--
——————————————— Protect Elev Stab. Max Q Depth Mann
Lining Type Permiss Bottom (ft) (ft) Remark Factor (cfs) (£ft) n
TEMPORARY (FLEXIBLE)
WOVEN PAPER NET .15 .41 .00 0. UNSTAB .37 .1 .22 .015
JUTE NET .45 .56 .00 0. UNSTAB .81 1.1 .30 .035
FIBERGLASS SINGLE .60 .55 .00 0. STABLE 1.09 2.9 .29 .033
FIBERGLASS DOUBLE .85 .57 .00 0. STABLE 1.49 7.6 .31 .037
* %% WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILIL CONTINUE
WITH MOST RECENT VALUE .
STRAW WITH NET 1.45 .78 .00 0. STABLE 1.87 20.6 .41 .082
**x*x WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILIL: CONTINUE
WITH MOST RECENT VALUE
CURLED WOOD MAT 1.55 .76 .00 0. STABLE 2.04 24 .6 .41 .079
SYNTHETIC MAT 2.00 .62 .00 0. STABLE 3.23 82.4 -33 .046
PERMANENT (FLEXIBLE)
VEGETATIVE A 3.70 1.84 .00 0. STABLE 2.01 41.8 .98 .835
*x% WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE
VEGETATIVE B 2.10 1.76 .00 0. STABLE 1.19 11.0 .94 .715
VEGETATIVE C 1.00 1.14 .00 0. UNSTAB .88 .9 .61 .232
VEGETATIVE D .60 .94 .00 0. UNSTAB .64 1 .50 .141
*hk WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE
VEGETATIVE E .35 .85 .00 0. UNSTAB .41 .0 .45 .107



*kkkk* HYCHI, ****** (Version 6.1) **kkkx : Date 03-25-2009

60 |
Commands Read From File: E:\HYCHL\SWS5.CHL

JOB SW5
UNI 0

** UNITS PARAMETER = 0 (ENGLISH)
CHL .0420 2.220

VSH 12 12
** YV-SHAPE RIGHT Z1 = 12.0 AND LEFT Z2 = 12.0
END

khkdkkkkkhkkkkdk**xEND OF COMMAND FILE**x*k*xxkkkkk*

SWALE SWS5 STA 141+50 TO 143+00 LT: TEMPORARY AND PERMANENT LINING

DESIGN PARAMETERS:

DESIGN DISCHARGE (ft*3/s): 2.22
CHANNEL SHAPE: VSHAPED
CHANNEL SLOPE (ft/ft): .042
RESULTS
SHEAR STRESS(psf) Len of Super ---DESIGN- -
——————————————— Protect Elev Stab. Max Q Depth Mann
Lining Type Permiss Bottom (ft) (ft) Remark Factor (cfs) (ft) n
TEMPORARY (FLEXIBLE)
WOVEN PAPER NET .15 .54 .00 0. UNSTAB .28 .1 .20 .015
JUTE NET .45 .74 .00 0. UNSTAB .61 .4 .28 .036
FIBERGLASS SINGLE .60 .73 .00 0. UNSTAB .82 1.2 .28 .034
FIBERGLASS DOUBLE .85 .76 .00 0. STABLE 1.12 3.2 .29 .038
*k* WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE
STRAW WITH NET 1.45 1.01 .00 0. STABLE 1.43 8.0 .39 .083
*%% WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE
CURLED WOOD MAT 1.55 1.03 .00 0. STABLE 1.51 9.8 .39 .084
SYNTHETIC MAT 2.00 .82 .00 0. STABLE 2.43 36.1 .31 .047
PERMANENT (FLEXIBLE)
VEGETATIVE A 3.70 2.40 .Q0 0. STABLE 1.54 7.0 .92 .821
*%*x WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE
VEGETATIVE B 2.10 2.17 .00 0. UNSTAB .97 1.7 .83 .623
VEGETATIVE C 1.00 1.47 .00 0. UNSTAB .68 .3 .56 .220
VEGETATIVE D .60 1.22 .00 0. UNSTAB .49 1 .47 .135
**4% WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE
VEGETATIVE E .35 1.09 .00 0. UNSTAB .32 .0 .42 .102



Swale S5 Tc CT-DOT 10-year Duration=68 min, Inten=1.68 in/hr

Prepared by L. P. Consultants LLC Printed 11/15/2008
HydroCAD® 8.50 s/n 005737 © 2007 HydroCAD Software Solutions LLC : Page 1

Summary for Subcatchment S5: Swale 141+50 to 142+70

Runoff = 1.04cfs@ 0.33 hrs, Volume= 0.097 af, Depth= 1.01"

Runoff by Rational method, Rise/Fall=1.0/1.Q xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
CT-DOT 10-year Duration=68 min, Inten=1.68 in/hr

Area (ac) C Description
0.710 0.30 Grass
0450 0.90 Pavement

1.160 053 Weighted Average
1.160 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) __(feet) (ffty _ (ft/sec) (cfs)

14.5 180 0.0270 0.22 Sheet Flow, overland sheet
Grass: Short n=0.150 P2=3.20"

50 252 0.0143 0.84 Shallow Concentrated Flow, shallow concentrated
: : Short Grass Pasture Kv= 7.0 fps

19.5 442 Total
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kkkkk* HYCHL ****%*x (Version 6.1) *xxik# Date 03-26-2009

NNO0000CO0CO000000000O0000000C000000C0000000O0000I0000000C00000000000000O00
Commands Read From File: E:\HYCHL\SWe.CHL

JOB SWe
UNI 0
** UNITS PARAMETER = 0 (ENGLISH)
CHL .014 9.270
VRB 5
** THE V-SHAPE W ROUND BOT HAS SIDE SLOPES OF 5.0

END
*hkhkhkhkkkhk*xkk***END OF COMMAND FILE***kxdkkkkkkdk

SWALE SW6 STATION 143+00 TO 145+25 LT: TEMPORARY AND PERMANENT LINING

DESIGN PARAMETERS:

DESIGN DISCHARGE (ft™3/s): 9.27
CHANNEL SHAPE: VSWRB
CHANNEL SLOPE (ft/ft): .014
RESULTS
SHEAR STRESS(psf) Len of Super -~--DESIGN--
e i Protect Elev Stab. Max Q Depth Mann
Lining Type Permiss Bottom (ft) (ft) Remark Factor (cfs) (ft) n
TEMPORARY (FLEXIBLE)
WOVEN PAPER NET .15 .30 .00 0. UNSTAB .49 1.2 .35 .014
JUTE NET .45 .39 .00 0. STABLE 1.14 12.8 .45 .025
FIBERGLASS SINGLE .60 .39 .00 0. STABLE 1.54 25.5 .45 .025
FIBERGLASS DOUBLE .85 .40 .00 C. STABLE 2.11 52.8 .46 .026
STRAW WITH NET 1.45 .50 .00 0. STABLE 2.90 122.3 .57 .043
CURLED WOOD MAT 1.55 .51 .00 0. STABLE 3.04 134.7 .58 .045
SYNTHETIC MAT 2.00 .43 .00 0. STABLE 4.69 346.6 .49 .030
PERMANENT (FLEXIBLE)
*%x% WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE
VEGETATIVE A 3.70 1.46 .00 0. STABLE 2.53 348.0 1.68 .434
*k* WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE
VEGETATIVE B 2.10 .97 .00 0. STABLE 2.17 110.7 1.11 .17e6
VEGETATIVE C 1.00 .72 .00 0. STABLE 1.39 23.6 .82 .093
VEGETATIVE D .60 .63 .00 0. UNSTAB .95 8.1 .72 .070
VEGETATIVE E .35 .58 .00 0. UNSTAB .60 2.1 .66 .059

e
ey



x*kkx* HYCHI, **kk*x* (Version 6.1) *kkkk* Date 03-26-2009

I I o O e o i L e OO L O OO0 0000000000
Commands Read From File: E:\HYCHL\SW6.CHL

JOB SW6
UNI O

**x UNITS PARAMETER = 0 (ENGLISH)
CHL .014 9.270
VRB 2

** THE V-SHAPE W ROUND BOT HAS SIDE SLOPES OF 2.0
END

kxkhhkhkkhkkxkxk*END OF COMMAND FILE**kxkkkhkkkx*%

SWALE SW6 STATION 143+00 TO 145+25 LT: TEMPORARY AND PERMANENT LINING

DESIGN PARAMETERS:

DESIGN DISCHARGE (ft*3/s): 9.27
CHANNEL SHAPE: VSWRB
CHANNEL SLOPE (ft/ft): .014
RESULTS
SHEAR STRESS(psf) Len of Super ---DESIGN--
——————————————— Protect Elev Stab. Max Q Depth Mann
Lining Type Permiss Bottom (ft) {ft) Remark Factor (cfs) (ft) n
**%* WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE
TEMPORARY (FLEXIBLE)
WOVEN PAPER NET .18 .45 .00 0. UNSTAB .33 .7 .52 .014
JUTE NET .45 .54 .00 0. UNSTAB .83 4.7 .62 .024
FIBERGLASS SINGLE .60 .54 .00 0. STABLE 1.12 13.2 .61 .024
FIBERGLASS DOUBLE .85 .55 .00 0. STABLE 1.55 32.0 .63 .025
STRAW WITH NET 1.45 .64 .00 0. STABLE 2.26 77.1 .73 .039
CURLED WOOD MAT 1.55 .65 .00 0. STABLE 2.38 84.2 .75 .041
SYNTHETIC MAT 2.00 .57 .00 0. STABLE 3.50 206.7 .65 .029
PERMANENT (FLEXIBLE)
VEGETATIVE A 3.70 1.46 .00 0. STABLE 2.53 193.4 1.68 .266
*%x* WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE
VEGETATIVE B 2.10 1.05 .00 0. STABLE 2.00 70.2 1.20 .129
VEGETATIVE C 1.00 .84 .00 0. STABLE 1.19 15.6 .96 .078
VEGETATIVE D .60 .76 .00 0. UNSTAB .79 4.1 .87 .061
VEGETATIVE E .35 .72 .00 0. UNSTAB .49 .6 .82 .052
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*xxkxx  HYCHL *****x (Version 6.1) *x#**x Date 03-26-2009
O 0 O 0 I )
Commands Read From File: E:\HYCHL\SW7.CHL

JOB SW7
UNI O

** UNITS PARAMETER = 0 (ENGLISH)
CHL 0.0069 0.150

TRP O 12 2
** LEFT SIDE SLOPE 12.0 AND RIGHT SIDE SLOPE 2.0
** THE BASE WIDTH OF THE TRAPEZOID (ft) .00

END

*hkhkkhkhhddkkkkk**END OF COMMAND FILEX %% &% kixkidk¥

SWALE SW7 STA 145+70 TO 146+50 RT: TEMPORARY AND PERMANENT LINING

DESIGN PARAMETERS:

DESIGN DISCHARGE (ft"3/s): .15
CHANNEL SHAPE: VSHAPED
CHANNEL SLOPE (ft/ft): .007
RESULTS
SHEAR STRESS (psf) Len of Super -~--DESIGN--
--------------- Protect Elev Stab. Max Q Depth Mann
Lining Type Permiss Bottom (ft) (ft) Remark Factor (cfs) (£t) n

TEMPORARY (FLEXIBLE)

WOVEN PAPER NET -15 .06 .00 0. STABLE 2.65 2.3 .13 .016
JUTE NET .45 .08 .00 0. STABLE 5.40 25.4 .19 .045
FIBERGLASS SINGLE .60 .08 .00 0. STABLE 7.34 58.6 .19 .043
FIBERGLASS DOUBLE .85 .09 .00 0. STABLE 9.89 146.9 .20 .049
STRAW WITH NET 1.45 -13 .00 0. STABLE 11.38 463.5 -30 .139
CURLED WOOD MAT 1.55 .12 .00 0. STABLE 12.43 523.3 .29 .131

*%%* WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE
SYNTHETIC MAT 2.00 .10 .00 0. STABLE 20.66 1452.8 .22 .066

PERMANENT (FLEXIBLE)

VEGETATIVE A 3.70 .26 .00 0. STABLE 14.45 2101.3 - - .59 .895
VEGETATIVE B 2.10 .25 .00 0. STABLE 8.51 519.2 .57 .811
VEGETATIVE C 1.00 -24 .00 0. STABLE 4.21 72.1 .55 .735
VEGETATIVE D .60 .23 .00 0. STABLE 2.58 17.6 .54 .692

**%* WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE
VEGETATIVE E .35 .20 .00 0. STABLE 1.77 3.3 .46 .371
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xxxkkxx HYCHL ***x*k% (Version 6.1) *kxkix

Date 12-15-2008

NNOOOO00000000000000000000000000000CO00000000D0IN00000000000000000000

commands Read From File: E:\HYCHL\BUSWAY.CHL

JOB SW8
UNI O
** UNITS PARAMETER = 0 (ENGLISH)
CHL .01 3.99
TRP 2 2 2

** LEFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE
** THE BASE WIDTH OF THE TRAPEZOID (ft) 2.00
NEQ 1
END
kkkhkkkhkhkkkkkk*END OF COMMAND FILE***khkkkkkhk

2.0

SWALE 8 STA 148+50 TO 150+50 LT: TEMPORARY AND PERMANENT LINING

DESIGN PARAMETERS:

DESIGN DISCHARGE (ft*3/s): 3.99
CHANNEL SHAPE: TRAPEZOIDAL
CHANNEL SLOPE (ft/ft): .010

SHEAR STRESS(psf) Len of Super

Protect Elev Stab.

Lining Type Permiss Bottom (ft) (ft) Remark Factor
TEMPORARY (FLEXIBLE)
WOVEN PAPER NET .15 .21 .00 0. UNSTAB .71
JUTE NET .45 .30 .00 0. STABLE 1.50
FIBERGLASS SINGLE .60 .30 .00 0. STABLE 2.03
FIBERGLASS DOUBLE .85 .31 .00 0. STABLE 2.76
STRAW WITH NET 1.45 .40 .00 0. STABLE 3.62
CURLED WOOD MAT 1.55 .41 .00 0. STABLE 3.80
SYNTHETIC MAT 2.00 .33 .00 0. STABLE 6.05

PERMANENT (FLEXIBLE)

DEPTH DID NOT CONVERGE.
WITH MOST RECENT VALUE

**x % WARNING: PROGRAM WILL CONTINUE

VEGETATIVE A 3.70 1.26 .00 0. STABLE 2.9%4
VEGETATIVE B 2.10 .87 .00 0. STABLE 2.42
VEGETATIVE C 1.00 .63 .00 0. STABLE 1.59
VEGETATIVE D .60 .54 .00 0. STABLE 1.12
VEGETATIVE E .35 .49 .00 0. UNSTAB .72

. ---DESIGN- -
Max Q Depth Mann
(cfs) (ft) n
2.1 .34 .014
9.3 .48 .026
17.6 .47 .025
35.6 .49 .027
85.0 .64 .045
93.9 .65 .046
243 .4 .53 .031
263.7 2.02 .49%0
78.2 1.39 .216
15.4 1.01 .11¢0
5.4 .86 .080
1.7 .78 .066

USE STRAW WITH NET FOR TEMPORARY LINING AND VEGETATIVE C FOR PERMANENT LINING

it
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& K K ke okok HYCHL [E 2T (Version 6.1) % % dr ok K Kk Date 03-30-2009

20 ) D0
Commands Read From File: E:\HYCHL\SWS.CHL

JOB SW9
UNI O

*% UNITS PARAMETER = 0 (ENGLISH)
CHL .002 3.120

TRP 2 2 2
** LEFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE 2.0
*% THE BASE WIDTH OF THE TRAPEZOID (ft) 2.00

END

*hkkkhkkkkkkkkxhEND OF COMMAND FILE** Xk ks dkidxkx

SW9 STA 150+00 TO 151470 LT: TEMPORARY AND PERMANENT LINING

DESIGN PARAMETERS:

DESIGN DISCHARGE (ft”3/s): 3.12
CHANNEL SHAPE: TRAPEZOIDAL
CHANNEL SLOPE (ft/ft): .002
RESULTS
SHEAR STRESS (psf) Len of Super ---DESIGN--
——————————————— Protect Elev Stab. Max Q Depth Mann
Lining Type Permiss Bottom (ft) (£t) Remark Factor (cfs) (ft) n
TEMPORARY (FLEXIBLE)
WOVEN PAPER NET .15 .06 .00 0. STABLE 2.63 21.4 .46 .014
JUTE NET .45 .08 .00 0. STABLE 5.73 162.9 .63 .025
FIBERGLASS SINGLE .60 .08 .00 0. STABLE 7.73 336.2 .62 .024
FIBERGLASS DOUBLE .85 .08 .00 0. STABLE 10.59 774.9 .64 .026
STRAW WITH NET 1.45 .10 .00 0. STABLE 14.25 2374.8 .82 .041
CURLED WOOD MAT 1.55 .10 .00 0. STABLE 14.92 2621.9 .83 .043
SYNTHETIC MAT 2.00 .09 .00 0. STABLE 23.33 6666.5 .69 .029
PERMANENT (FLEXIBLE)
*%% WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE
VEGETATIVE A 3.70 .43 .00 0. STABLE 8.57 11488.6 3.46 .950
VEGETATIVE B 2.10 .27 .00 0. STABLE 7.88 2926.6 2.14 .315
%% WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE
VEGETATIVE C 1.00 .19 .00 0. STABLE 5.36 466.8 1.50 .144
VEGETATIVE D .60 .16 .00 0. STABLE 3.80 134.5 1.26 .100
VEGETATIVE E .35 .14 .00 0. STABLE 2.46 35.7 1.14 .081
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(22 E XX HYCHL dohodkoh ok k (Version 6_1) % J & K d Kk Date 03-30-2009

OOO00OCo000CCDOO0OCO00000OC 000000000 0000000000000 00000 O000R000000000
Commands Read From File: E:\HYCHL\SW10.CHL

JOB SW10

UNI O
*%x UNITS PARAMETER = 0 (ENGLISH)

CHL .01 23.36

TRP 2 2 2
** ILREFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE 2.0
** THE BASE WIDTH OF THE TRAPEZOID (ft) 2.00

END

kkdkkhkkkrkkhk* X%k *END OF COMMAND FILE***kkkkkhkkhkk

SW10 STA 158+50 TO 164+50 LT: TEMPORAY AND PERMANENT LINING

DESIGN PARAMETERS:

DESIGN DISCHARRGE (ft”3/s): 23.36
CHANNEL SHAPE: TRAPEZQOIDAL
CHANNEL SLOPE (ft/ft): .010
RESULTS
SHEAR STRESS (psf) Len of Super ---DESIGN--
——————————————— Protect Elev Stab. Max Q Depth Mann
Lining Type Permiss Bottom (ft) (Et) Remark Factor (cfs) (£t) n
TEMPORARY (FLEXIBLE)
WOVEN PAPER NET .15 .53 .00 0. UNSTAB .28 2.1 .85 .013
JUTE NET .45 .69 .00 0. UNSTAB .65 9.3 1.11 .023
FIBERGLASS SINGLE .60 .68 .00 0. UNSTAB .88 17.6 1.10 .022
FIBERGLASS DOUBLE .85 .70 .00 0. STABLE 1.21 35.6 1.13 .024
STRAW WITH NET 1.45 .85 .00 0. STABLE 1.70 85.0 1.36 .035
CURLED WOOD MAT 1.55 .87 .00 0. STABLE 1.78 93.9 1.40 .037
SYNTHETIC MAT 2.00 .74 .00 0. STABLE 2.70 243 .4 1.19 .026
PERMANENT (FLEXIBLE)
VEGETATIVE A 3.70 1.87 .00 0. STABLE 1.98 263.7 3.00 .205
VEGETATIVE B 2.10 1.42 .00 0. STABLE 1.48 78.2 2.28 .109
VEGETATIVE C 1.00 1.16 .00 0. UNSTAB .86 15.4 1.86 .069
VEGETATIVE D .60 1.05 .00 0. UNSTAB .57 5.4 1.68 .055
VEGETATIVE E .35 .98 .00 Q. UNSTAB .36 1.7 1.58 .048



*#kkk*x  HYCHI, **xx** (Version 6.1) **x+xx Date 03-30-2009

DOOODODDDDOOCOOIDOOIHOLOOOLDROC0C0000DOC OO0 ONO0DO000O0C00000000000000O0
Commands Read From File: E:\HYCHL\SW10.CHL '

JOB SW10
UNI O

** UNITS PARAMETER = 0 (ENGLISH)
CHL .024  23.36

TRP 2 2 2
*x LEFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE 2.0
** THE BASE WIDTH OF THE TRAPEZOID (ft) 2.00

END

khkkkhkhk kA kkk* ARk *kEND OF COMMAND FILE***xhkkkhkkkkkk

SW10 STA 158+00 TO 164+50 LT: TEMPORARY AND PERMANENT LINING

DESIGN PARAMETERS:

DESIGN DISCHARGE (ft*3/s): 23.36
CHANNEL .SHAPE: TRAPEZOIDAL
CHANNEL SLOPE (ft/ft): .024
RESULTS
SHEAR STRESS{psf) Len of Super ~--DESIGN--
——————————————— Protect Elev Stab. Max Q Depth Mann
Lining Type Permiss Bottom (ft) (ft) Remark Factor (cfs) (ft) n
TEMPORARY (FLEXIBLE)
WOVEN PAPER NET .15 1.02 .00 0. UNSTAB .15 7 .68 .013
JUTE NET .45 1.36 .00 0. UNSTAB .33 2.4 .91 .023
FIBERGLASS SINGLE .60 1.34 .00 0. UNSTAB .45 4.4 .90 .023
FIBERGLASS DOUBLE .85 1.38 .00 0. UNSTAR .61 8.3 .92 .024
STRAW WITH NET 1.45 1.70 .00 0. UNSTAB .85 16.1 1.13 .037
CURLED WOOD MAT 1.55 1.74 .00 0. UNSTAB .89 17.9 1.16 .039
SYNTHETIC MAT 2.00 1.46 .00 0. STABLE 1.37 47.3 .98 .027
PERMANENT (FLEXIBLE)
*%** WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE
VEGETATIVE A 3,70 3.51 .00 0. STABLE 1.05 28.2 2.35 .181
VEGETATIVE B 2.10 2.69 .00 0. UNSTARBR .78 10.6 1.80 .099
VEGETATIVE C 1.00 2.20 .00 0. UNSTAB .45 2.6 1.47 .064
VEGETATIVE D .60 1.99 .00 0. UNSTAB .30 1.0 1.33 .052
VEGETATIVE E .35 1.87 .00 0. UNSTAR .19 .3 1.25 .045

4



SLOPE  ©FoTECY jan

kkkkkkx HYCHL **xk*xx*x (Version 6.1) **xxi* : Date 06-08-2009
I O 1N O lI LO000O0
Commands Read From File: E:\HYCHL\BUSWAY.CHL

JOB BUSWAY
UNI O
*%* UNITS PARAMETER = 0 (ENGLISH)
CHL .01 23.36
TRP 2 1.5 2
*%* LEFT SIDE SLOPE 1.5 AND RIGHT SIDE SLOPE 2.0
** THE BASE WIDTH OF THE TRAPEZOID (ft) 2.00
NEQ 1
LRR .42 2 0 2.65 0.047
*% D50 (ft) .42
*% SPECIFIC GRAVITY 2.65
*% SHIELDS PARAMETER . 047
END
***************EN‘D OF COMMAN'D FILEi***********

BUSWAY

DEFAULT ANGLE OF REPOSE (degrees): 41.18
DESIGN PARAMETERS:
DESIGN DISCHARGE (ft"3/s): 23.36
CHANNEL SHAPE: TRAPEZOIDAL
CHANNEL SLOPE (ft/ft): .010

DESIGN MAX IMUM
FLOW (cfs) 23.36 38.13
DEPTH (ft) 1.39 1.75
AREA (ft”2) 6.18 8.90
WETTED PERIMETER (ft) 7.63 9.09
HYDRAULIC RADIUS (ft) .81 .98
VELOCITY (ft/s) 3.78 4.29
MANNINGS N (LOW FLOW) .034 .034
REYNOLDS NUMBER (10"5) .35
STABILITY ANALYSIS
LINING PERMIS SHR CALC. SHR STAB.
CONDITION TYPE (LB/FT"*2) (LB/FT*2) FACTOR REMARKS
BOTTOM; STRAIGHT RIPRAP 2.03 .87 2.34 STABLE
SIDE; STRAIGHT RIPRAP 1.09 .65 1.69 STABLE

*%% NORMAL END OF HYCHL ***



L.P. CONSULTANTS, LLC S
Construction Engineering Consultants Designed By: ASB rs(;;_uo;;: =
252 Hazard Avenue Date: 11-15-08 -
g;g«;lg;g Do0sz-4613 Checked By: KSM

‘|pconsultants@snet.net Date: 11-15-08

e

Subject: New Britain-Hartford Busway Drai

R .

nage Computations

SWALE(SILY63+15 TO 164+50 LT

PAVEMENT: A=0.06ac @1=09
GRASS: A=173ac@1=0.3

Tc = 10 min.

R, = 3.6 in/hr

R]o =43 in/hr

Q2 = [(0.06)(0.9)+(1.73)(0.3)] 3.6 in/hr = 2.0G cFs

Gio = [(0.06)(0.9)+H(1.73)(0.3)] 4.8 in/hr = 2. T5&s

AVE. SLOPE = 0.74%




*kkkxk  HYCHI, #***x*x*x%x (Version 6.1) **xkxxx Date 09-08-2009
CONOoOOo0000C00000000000000000C00000000C00C00C0oRO00NRO000DRoRO00000D
Commands Read From File: E:\HYCHL\DATA\SW11l.CHL

JOB SW1l
UNT ¢

** UNITS PARAMETER = 0 (ENGLISH)
CHL 0.005 2.750

TRP 2 2 2
** LEFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE 2.0
** THE BASE WIDTH OF THE TRAPEZOID (ft) 2.00

END

AkxkkhkhAkkA Xk XX AEND OF COMMAND FILE****k%kkk¥k*

STA 163+15 TO 164+50 LT: TEMPORARY AND PERMANENT

DESIGN PARAMETERS:

DESIGN DISCHARGE (ft"3/e): 2.75 (Q 10yr)
CHANNEL SHAPE: TRAPEZOIDAL
CHANNEL SLOPE (ft/ft): .005
RESULTS
' SHEAR STRESS (psf) Len of Super ---DESIGN--
——————————————— Protect Elev Stab. Max Q Depth Mann
Lining Type Permiss Bottom (ft) (ft) Remark Factor (cfs) (ft) n

TEMPORARY (FLEXIBLE)

WOVEN PAPER NET .15 .10 .00 0. STABLE 1.44 5.4 .33 .014
JUTE NET .45 .15 .00 0. STABLE 3.04 29.8 .47 .026
FIBERGLASS SINGLE .60 .15 .00 0. STABLE 4.10 58.5 .47 .025
FIBERGLASS DOUBLE .85 .15 .00 0. STABLE 5.60 126.3 .49 .027
STRAW WITH NET 1.45 .20 . .00 0. STABLE  7.33 344.4 .63 .045
CURLED WOOD MAT 1.55 .20 .00 0. STABLE 7.69 380.5 .65 .047
SYNTHETIC MAT 2.00 .16 .00 0. STABLE 12.24  980.1 .52 .031

PERMANENT (FLEXIBLE)

*** WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE

VEGETATIVE A 3.70 .81 .00 0. STABLE 4.59 1377.2 2.59 .791
VEGETATIVE B 2.10 .49 .00 0. STABLE 4.25 372.4 1.58 .292
VEGETATIVE C 1.00 .34 .00 0. STABLE 2.91 65.1 1.10 .135
VEGETATIVE D .60 .29 .00 0. STABLE 2.07 20.6 .93 .095
VEGETATIVE E .35 .26 .00 0. STABLE 1.34 6.0 .83 .077
LINING

USE STRAW WITH NET FOR TEMPORARY LINING AND VEGETATIVE C FOR PERMANENT LINING
. CALCULATE WIDTH OF PROTECTION REQUIRED USING VEGETATIVE C LINING;

WIDTH = 2’ + (0.63)(2+2) = 4.52' USE 6.00 WIDE E.C.M TYPE “G” LINING



L.P. CONSULTANTS, LLC Project No.:
Construction Engineering Consultants Designed By: ASB ’ l;;;_Hmo"
252 Hazard Avenue Date: 11-15-08

Enfield, CT 06082-4613 R

(860) 749-0733 Checked By: KSM

Ipconsultants@snet.net Date: 11-15-08

B o e i e

SWALE.164+50 TO 166+50 LT

PAVEMENT: A=0.06 ac @1=0.9
GRASS: A=03lac@1=03

Tc = 10 min.

R, =3.6 in/hr

R0 = 4.8 in‘hr

Q, = [(0.06)(0.9)+(0.31)(0.3)] 3.6 in/hr = 0.53 cfs

Qio = [(0.06)(0.9)+(0.31)(0.3)] 4.8 in/hr = 0.66 cfs

AVE. SLOPE = 0.05%




Channels : 7.9-21

COMPACTED, VEGETATED FiLL

’

Figure 7-32 Typical Riprap Installation: End View (Bank Protection Only)

Figure 7-33 Launching Of Riprap Toe Material




*kkxk* HYCHI, **xx*x* (Version 6.1) ***%xx Date 12-15-2008

O0OCoOO000000000000000CO0000000 D00 NOO0000 00000 00000000D00C0CCOO000000000
commands Read From File: E:\HYCHL\BUSWAY.CHL

JOB SW12
UNI 0
*% UNITS PARAMETER = 0 (ENGLISH)
CHL .005 .66
TRP 2 2 2
** I EFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE 2.0
*%* THE BASE WIDTH OF THE TRAPEZOID (ft) 2.00
NEQ 1
END )
Ehkhkkkrhhkr*xx*x*x*END OF COMMAND FILE**hs*xhrkhkkix

SWALE 12 STA 164+50 TO 166+50 LT: TEMPORARY AND PERMANENT LINING

DESIGN PARAMETERS:

DESIGN DISCHARGE (ft*3/s): .66
CHANNEL SHAPE: TRAPEZOIDAL
CHANNEL SLOPE (ft/ft): .005
RESULTS
SHEAR STRESS (psf) Len of Super ---DESIGN- ~
——————————————— Protect Elev Stab. Max Q@ Depth Mann
Lining Type Permiss Bottom (ft) (ft) Remark Factor (cfs) (£c) n
TEMPORARY (FLEXIBLE)
WOVEN PAPER NET .15 .05 .00 0. STABLE 3.14 5.4 .15 .015
JUTE NET .45 .07 .00 0. STABLE 6.08 29.8 .24 .031
FIBERGLASS SINGLE .60 .07 .00 0. STABLE 8.26 58.5 .23 .030
FIBERGLASS DOUBLE .85 .08 .00 0. STABLE 11.12 126.3 .24 .033
STRAW WITH NET 1.45 .11 .00 0. STABLE 13.33 344 .4 .35 .062
CURLED WOOD MAT 1.55 .11 .00 0. STABLE 14.16 380.5 .35 .062
SYNTHETIC MAT 2.00 .08 .00 0. STABLE 23.69 ' 980.1 .27 .039
PERMANENT (FLEXIBLE)
VEGETATIVE A 3.70 .43 .00 0. STABLE 8.58 1377.2 1.38 .209
*%x% WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
- WITH MOST RECENT VALUE
VEGETATIVE B 2.10 .40 .00 0. STABLE 5.24 372 .4 1.28 .77%
VEGETATIVE C 1.00 .24 .00 0. STABLE 4.20 65.1 .76 .269
*** WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE
VEGETATIVE D .60 .19 .00 0. STABLE 3.24 20.6 .59 .165
VEGETATIVE E .35 .16 .00 0. STABLE 2.21 6.0 .51 .123

USE STRAW NET FOR TEMPORARY LINING AND VEGETIVE C FOR PERMANENT LINING

~—_—



L.P. CONSULTANTS, LLC

Construction Engineering Consultants
252 Hazard Avenue

Enfield, CT 06082-4613

(860) 749-0733

Designed By: ASB
Date: 11-21-08

| Checked By: KSM

Date: 11-21-08

Project No.:
88-HO034

Ipconsultants@snet.net

Subject: New Britain-Hartford Busway Drainage Computations

SWAL 166+50 TO 168+00 LT

PAVEMENT: A =0.045 ac @ I = 0.9
GRASS: A=0.045ac@1=03

Tc = 10 min.

R, =3.6 in/hr

Rm =4 8 in/hr

Q2 =[(0.045)(0.9)+(0.045)(0.3)] 3.6 in/hr = 0.19 cfs

Q10 =[(0.045)(0.9)+0.045)(0.3)] 4.8 in/hr = 0.26 cfs

AVE. SLOPE = 1.0%



**kkk*x HYCHL **x*xx*x (Versjon 6.1) ****xx Date 11-21-2008

Commands Read From File: E:\HYCHL\SW13A.CHL

JOB SW13A
UNI 0

*% UNITS PARAMETER = 0 (ENGLISH)
CHL 0.0100 0.260

TRP 1 2 2
**x LEFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE 2.0
*% THE BASE WIDTH OF THE TRAPEZOID (ft) 1.00

END

kX KX IAKA XXX AR XNEND OF COMMAND FILE*®*xkxkxhnixiu
STA 166+50 TO 168+00 LT: TEMPORARY AND PERMANENT LINING

DESIGN PARAMETERS :

DESIGN DISCHARGE (ft*3/s): .26 ((Q 1oyr)
CHANNEL SHAPE: TRAPEZOIDAL
CHANNEL SLOPE (ft/ft): .010

RESULTS

SHEAR STRESS(psf) Len of Super

——————————————— Protect Elev Stab. Max Q
Lining Type Permiss Bottom (ft) (ft) Remark Factoxr (cfs)
TEMPORARY (FLEXIBLE)
WOVEN PAPER NET .15 .07 .00 0. STABLE 2.20 1.2
JUTE NET ‘.45 .11 .00 0. STABLE 4 .04 5.9
FIBERGLASS SINGLE .60 .11 .00 0. STABLE 5.51 11.8
FIBERGLASS DOUBLE .85 .12 .00 0. STARBLE 7.37 25.7
STRAW WITH NET 1.45 .18 .00 0. STABLE 8.27 67.2
CURLED WOOD MAT 1.55 .17 .00 . STABLE 8.90 75.2
SYNTHETIC MAT 2.00 .13 .00 0. STABLE 15.39 204.0
PERMANENT (FLEXIBLE)
VEGETATIVE A 3.7¢ .55 .00 0. STABLE 6.69 230.9
VEGETATIVE B 2.10 .53 .00 0. STABLE 3.97 63.5

‘*%x* WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE

VEGETATIVE C 1.00 .39 .00 0. STABLE 2.58 10.8
VEGETATIVE D .60 .29 .00 0. STABLE 2.07 3.3

*%* WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE
VEGETATIVE E .35 .24 .00 0. STABLE 1.45

---DESIGN--

Depth Mann
(ft) n
.11 .015
.18 .036
.17 .035
.18 .0339
-28 .084
.28 .083
.21 .048
.89 .880
.85 .797
.62 ,399
.46 .225
.39 .155

USE STRAW WITH NET FOR TEMPCRARY LINING AND VEGETATIVE C FOR PERMANENT LINING

CALCULATE WIDTH OF PROTECTION REQUIRED USING VEGETATIVE C LINING;

WIDTH = 1' + (0.28')(2+2) = 2.12' USE 4.00*' WIDE E.C.M TYPE “G” LINING



q [ LP. CONSULTANTS, LLC

Construction Engineering Consultants Designed By: ASB P—g)s‘l_'egagfi

252 Hazard Avenue Pate: 11-21-08
Enfield, CT 06082-4613 Checked By: KSM

(860) 749-0733
Ipconsultants@snet.net | Date: 11-21-08

Subject: New Britain-Hartford Busway Drainage Computations

R R BRI B e S AR T R S H A S R R T L A P R S e S R PO ke

i T TR R R R T

SWALE 168400 TO 168+50 LT

PAVEMENT: A=0.05ac @1=0.9
GRASS: A=006ac@I1=03

Tc = 10 min.

R2 = 3.6 in/hr

Rlo =4 8 in/hr

Q, = [(0.05)(0.9)+(0.06)(0.3)] 3.6 in/hr = 0.23 cfs

Q10 =[(0.05)(0.9)+(0.06)(0.3)] 4.8 in/br = 0.30 cfs

AVE. SLOPE = 16.00%




*kkkkk HYCHL ****** (Version 6.1) **xxix Date 11-21-2008
Commands Read From File: E:\HYCHL\SW13B.CHL

JOB SW13B
UNI 0

** UNITS PARAMETER = 0 (ENGLISH)
CHL 0.1600 0.300

TRP 2 2 2
** IEFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE 2.0
** THE BASE WIDTH OF THE TRAPEZOID (ft) 2.00

LT™M 7

END

Ahkkhkhkhkk kA A X X2 *END OF COMMAND FILE***kkkhkkhhk
STA 168+00 TO 168+50 LT: TEMPORARY AND PERMANENT LINING

DESIGN PARAMETERS:

DESIGN DISCHARGE (ft"3/s): .30 {(Q 10yr)
CHANNEL SHAPE: TRAPEZOIDAL

CHANNEL SLOPE (ft/ft): .160

DESIGN MAXIMUM
FLOW (cfs) .30 1.90
DEPTH (ft) .10 .20
AREA (£t*2) .22 .48
WETTED PERIMETER (ft) 2.44 2.90
HYDRAULIC RADIUS (ft) .09 .17
VELOCITY (ft/s) 1.39 ~ 3.95
MANNINGS N (LOW FLOW) .085 .045
STABILITY ANALYSIS
LINING PERMIS SHR CALC. SHR STAB.
CONDITION TYPE (1b/£ft*2) (1b/ft*2) FACTOR REMARKS

LOW FLOW LINING

BOTTOM; STRAIGHT SYNTHETIC MAT 2.00 .98 2.04 STABLE

**% NORMAL END OF HYCHL #*+%*

USE SYNTHETIC MAT FOR TEMPORARY AND PERMANENT LINING
CALCULATE WIDTH OF PROTECTION REQUIRED USING SYNTHETIC MAT;
WIDTH = 2' + (0.10')(2+42) = 2.40' USE 4.00' WIDE E.C.M TYPE “H” LINING
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kkkk k% HYCHL ****x** (Version 6.1) *

* ko kX

Date 12-09-2008
0 0O

Commands Read From File: E:\HYCHL\DATA\SW15.CHL

JOB SW15
UNI O

** UNITS PARAMETER = 0 (ENGLISH)
CHL .00750 8.40 ’

TRP 4 2 2
** LEFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE 2.
*% THE BASE WIDTH OF THE TRAPEZOID (ft) 4.00
END
Ahkkkkkkkkkxkdd*xEND OF COMMAND FILE************
SWALE 15 STA. 175+0 TO STA. 186+50 LT
INPUT REVIEW
DESIGN PARAMETERS:
DESIGN DISCHARGE (ft*3/s): 8.40 (Q2yr)
CHANNEL SHAPE: TRAPEZOIDAL
CHANNEL SLOPE (ft/ft): .008
RESULTS
SHEAR STRESS (psf) Len of Super
——————————————— Protect Elev Stab.
Lining Type Permiss Bottom (ft) (ft) Remark Factor
TEMPORARY (FLEXIBLE)
WOVEN PAPER NET .15 .18 .00 0. UNSTAB .82
JUTE NET .45 .26 .Q0 0. STABLE 1.75
FIBERGLASS SINGLE .60 .25 .00 0. STABLE 2.36
FIBERGLASS DOUBLE .85 .26 .00 0. STABLE 3.22
STRAW WITH NET 1.45 .34 .00 0. STABLE 4.28
CURLED WOOD MAT 1.55 .35 .00 0. STABLE 4.47
SYNTHETIC MAT 2.00 .28 .00 0. STABLE 7.08
PERMANENT (FLEXIBLE)
VEGETATIVE A 3.70 1.08 .00 0. STABLE 3.44

**% WARNING: DEPTH DID NOT CONVERGE. PROGRAM
WITH MOST RECENT VALUE

VEGETATIVE B 2.10 .72 .00 0.
VEGETATIVE C 1.00 .53 .00 0.
VEGETATIVE D .60 .46 .00 0.
VEGETATIVE E .35 .42 .00 0.

==>USE STRAW WITH NET FOR TEMPORARY LINING D=0.

WILL CONTINUE

STABLE
STABLE
STABLE
UNSTAB

727

2.82
1.88
1.30

.83

Max Q
(cfs)

5.9

45.7
88.8
203.9
222.1
545.3

629.0

195.3
42.7
15.9

5.4

WIDTH=4'+(0.72'){(2+2)=6.88'==>USE 7' WIDE E.C.M. TYPE "G" LINING

-~-DESIGN- -
Depth Mann
(ft) n
.39 .014
.55 .025
.54 .024
.56 .026
.72 .040
.74 .042
.60 .029
2.30 .376
1.54 .l66
1.14 .093
.99 .071
.90 .060



*kkkx* HYCHL *****x* (Version 6.1) **xkxx

Date 12-09-2008

CoooooOoCOoO00OOM00000000 0000000 OOG 0 OO0O00E 00 00000000000000000000000

Commands Read From File: E:\HYCHL\DATA\SW15.CHL

JOB SW15
UNI O
** UNITS PARAMETER = 0
CHL .00750 11.9
) TRP 4 2 2
** LEFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE 2.0
** THE BASE WIDTH OF THE TRAPEZOID (ft) 4.00
END
kkkkkkkhkkkkrkkx*xEND OF COMMAND FILE**kkdkkhkkkkk

(ENGLISH)

SWALE 15 STA. 175+00 TO STA. 186+50 LT

DESIGN PARAMETERS:
DESIGN DISCHARGE (ft*3/s):
CHANNEL SHAPE:
CHANNEL SLOPE (ft/ft):

11.90 (Qloyxr)}
TRAPEZOIDAL
.008

RESULTS
SHEAR STRESS (psf) Len of Super
——————————————— Protect Elev Stab.
Lining Type Permiss Bottom (ft) (£t) Remark Factor
TEMPORARY (FLEXIBLE)
WOVEN PAPER NET .15 .22 .00 0. UNSTAB .67
JUTE NET .45 .31 .00 0. STABLE l.46
FIBERGLASS SINGLE .60 .30 .00 0. STABLE 1.97
FIBERGLASS DOUBLE .85 .31 .00 0. STABLE 2.70
STRAW WITH NET 1.45 .40 .00 0. STABLE 3.64
CURLED WOOD MAT 1.55 .41 .00 0. STABLE 3.79
SYNTHETIC MAT 2.00 .34 .00 0. STABLE 5.96
PERMANENT (FLEXIBLE)
VEGETATIVE A 3.70 1.15 .00 0. STABLE 3.21
VEGETATIVE B 2.10 .80 . .00 0. STABLE 2.64
VEGETATIVE C 1.00 .61 .00 0. STABLE 1.65
VEGETATIVE D .60 .53 .00 0. STABLE 1.13
VEGETATIVE E .35 .49 .00 0. UNSTAB .72
==>USE GRASS (VEGETATIVE TYPE C) FOR PERMANET LINING

~~-DESIGN--
Max Q Depth Mann
(cfs) (ft) n
5.9 .48 .013
25.1 .66 .024
45.7 .65 .023
88.8 .67 .025
203.9 .85 .038
222.1 .87 .040
545.3 .72 .028
629.0 2.46 .306
.195.3 1.70 .144
C 42,7 1.30 .085
15.9 1.14 .066
5.4 1.04 .056
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CONO00000000000000000000N000C000000000000000000000N000000000000000000
Commands Read From File: E:\HYCHL\DATA\SW16TEMP.CHL

‘ kkkkkk HYCHI, **x*xxx* (Version 6.1) *rxkak Date 03-04-2009

JOB SWALE 16 (STA.192+450 TO STA.194+0 LT)
UNI 0

*% UNITS PARAMETER = 0 (ENGLISH)
CHL .0080 1.97

TRP 4 2 2
** LEFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE 2.0
** THE BASE WIDTH OF THE TRAPEZOID (ft) 4.00

LTM 5

END

Ak hkkkk Ak ¥ Xk **END OF COMMAND FILE****kkkkkkkk

DESIGN PARAMETERS:

DESIGN DISCHARGE (ft”*3/s): 1.97 (Q2yr)
CHANNEL SHAPE: TRAPEZOIDAL
CHANNEL SLOPE (ft/ft): .008

DESIGN MAXIMUM
FLOW (cfs) 1.97 181.50
DEPTH (ft) .37 2.90
‘ AREA (ft*2) 1.76 28.49
WETTED PERIMETER (ft) 5.66 16.99
HYDRAULIC RADIUS (ft) .31 1.68
VELOCITY (ft/s) 1.12 6.37
MANNINGS N (LOW FLOW) .054 .029
STABILITY ANALYSIS
LINING PERMIS SHR CALC. SHR STaAB.
CONDITION TYPE (lb/ft*2) (lb/ft*2) FACTOR REMARKS
LOW FLOW LINING
BOTTOM; STRAIGHT STRAW WITH NET 1.45 .19 7.83 STABLE

**% NORMAL END OF HYCHIL ***

==> USE 7' WIDE E.C.M. TYPE "G" FOR TEMPORARY LINING



hkkkkk HYCHL * k% kkk (Version 6.1) * d ok ok kK Date 03-04-2009
‘ AEEESEEEN S ESEENEREEaEeE NN EEN R e NN sa e a NN AN EeE e n N
Commands Read From File: E:\HYCHL\DATA\SW16.CHL

JOB SWALE 16 (STA.192+50 TO STA.194+0 LT)
UNI 0

*%* UNITS PARAMETER = 0 (ENGLISH)
CHL .0080 2.80

TRP 4 2 2
** LEFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE 2.0
** THE BASE WIDTH OF THE TRAPEZOID (ft) 4.00

LVG C

END

Akkhkkkkhkkkkt***END OF COMMAND FILE*A**xkkidhhkkk

DESIGN PARAMETERS:

DESIGN DISCHARGE (ft"3/s): 2.80 (Q1oyr)
CHANNEL SHAPE: TRAPEZOIDAL
CHANNEL SLOPE (ft/ft): .008

DESIGN MAXIMUM
FLOW (cfs) 2.80 37.99
DEPTH (ft) .76 2.00
AREA (ft”*2) 4.23 16.04
WETTED PERIMETER (ft) 7.42 12.96
HYDRAULIC RADIUS (ft) .57 1.24
VELOCITY (ft/s) .66 2.37
MANNINGS N (LOW FLOW) .138 .065
STABILITY ANALYSIS
LINING PERMIS SHR CALC. SHR STAB.
CONDITION TYPE (lb/ft*2) (1b/ft"2) FACTOR REMARKS

LOW FLOW LINING

BOTTOM; STRAIGHT VEGETATIVE C 1.00 .38 2.62 STABLE

*%*% NORMAL, END OF HYCHL ***

==> USE GRASS AS PERMANENT LINING
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*hkhkkk HYCHI, *****x*x (Version 6.1) *kxkh¥ Date 02-27-2009

. DoO0C0CO00D0B000000C000C000000000000000000C00N00000DO000000N000000C000
Commands Read From File: E:\HYCHL\DATA\SW16ATEMP.CHL

JOB SWALE 16A (STA.1944+0 TO STA.194+75 LT)

UNI O
*% UNITS PARAMETER = 0 (ENGLISH)
CHL .0050 0.21

TRP 2 2 2
** LEFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE 2.0
** THE BASE WIDTH OF THE TRAPEZOID (ft) 2.00
LTM 5 :
" END

KAKARKAAK AN XX *XEND OF COMMAND FILE***% %4 k% x + %k

DESIGN PARAMETERS:

DESIGN DISCHARGE (ft™3/s): .21 (Q2yr)
CHANNEL SHAPE: TRAPEZOIDAL
CHANNEL SLOPE (ft/ft): .00as

DESIGN MAXIMUM
FLOW (cfs) .21 344.38
DEPTH (ft) .23 4.65
‘ AREA (ft*2) .56 52.49
WETTED PERIMETER (ft) 3.01 22.78
HYDRAULIC RADIUS (ft) .18 2.30
VELOCITY (ft/s) .38 6.56
MANNINGS N (LOW FLOW) .090 .028
STABILITY ANALYSIS
LINING PERMIS SHR CALC. SHR STAB.
CONDITION TYPE (1b/£ft*2) (1b/ft*2) FACTOR REMARKS
LOW FLOW LINING
BOTTOM; STRAIGHT  STRAW WITH NET 1.45 .07 20.48  STABLE

*%* NORMAL END OF HYCHL #**%*
=>>USE 4' WIDE TEMPORARY LINING

Q



kkkkkdk  HYCHL, **x**x*k (Vergsion 6.1) **xaxix Date 02-27-2009

. OODO0CCo00O0000000O0DCC 0000000000100 OO0 O D0000C000CO0C0000000000000000
Commands Read From File: E:\HYCHL\DATA\SWALE1l6A.CHL

JOB SWALE 16A (STA.194+0 TO STA.15%44+75 LT)
UNI 0

** UNITS PBRAMETER = 0 (ENGLISH)
CHL .0050 0.28

TRP 2 2 2
** LEFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE 2.0
** THE BASE WIDTH OF THE TRAPEZOID (ft) 2.00

LvVG C

END

khkhkkkk kA k*hkk k¥ *END OF COMMAND FILEX %%k % %k h ks &5

DESIGN PARAMETERS:

DESIGN DISCHARGE (ft*3/s): .28 (Qioyr)
CHANNEL SHAPE: TRAPEZOIDAL
CHANNEL SLOPE (ft/ft): .005

**%* WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE

’ DESIGN MAXIMUM
‘ FLOW (cfs) .28 65.07
DEPTH (ft) .63 3.21
AREA (ft*2) 2.25 26.96
WETTED PERIMETER (ft) 5.01 16.33
HYDRAULIC RADIUS (ft) .45 1.65
VELOCITY (ft/s) .12 2.41
MANNINGS N (LOW FLOW) .418 .061
STABILITY ANALYSIS
LINING PERMIS SHR CALC. SHR STAB.
CONDITION TYPE (1b/ft*2) (1b/£t*2) FACTOR REMARKS
LOW FLOW LINING
BOTTOM; STRAIGHT VEGETATIVE C 1.00 .20 5.09 STABLE

% %% NORMAL END OF HYCHL **%*
=>>USE GRASS TYPE C FOR PERMANENT LINING

lur
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*kkkk* HYCHL **xx*x (Version 6.1) *xkxk*

e E AR ERNERER SR n R R RN RN e e e YRR e
Commands Read From File: E:\HYCHL\DATA\SW17TEMP.CHL
/86r50
JOB SWALE 17 (STA.195+0 TO STA. 157§~ LT)
UNI O
** UNITS PARAMETER = 0 (ENGLISH)
CHL .0100 0.680
TRP 2 2 12
** LEFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE 12.0
*%* THE BASE WIDTH OF THE TRAPEZOID (ft) 2.00
LTM 5
END

Kkhkkkkkkkkkkk**END OF COMMAND FILE**x*xhkkkkkkidkk

DESIGN PARAMETERS:

DESIGN DISCHARGE (ft"3/s): .68 (Q2yr)
CHANNEL SHAPE: TRAPEZOIDAL
CHANNEL SLOPE (ft/ft): .010

DESIGN MAXIMUM
FLOW (cfs) .68 226.78
DEPTH (ft) .29 2.32
AREA (ft”"2) 1.18 42 .45 _
WETTED PERIMETER (ft) 6.17 35.18 IS E-SadlR S U
HYDRAULIC RADIUS (ft) .19 1.21
VELOCITY (ft/s) .57 5.34
MANNINGS N (LOW FLOW) .086 .032 ;
STABILITY ANALYSIS
LINING PERMIS SHR CALC. SHR

CONDITION TYPE (lb/£t72) (lb/£t72)

LOW FLOW LINING
BOTTOM; STRAIGHT STRAW WITH NET 1.45 .18

* %% NORMAL END OF HYCHL ***

vse Bl WIOE £:ipd IR




kkkk ¥k HYCHL **x**x**x (Version 6.1) *kkkkk Date 02-27-2009

‘ OoOO000CO0000000000NON0OCOEOOOCOO00C00C00000000ODnD0OO0000000 50000000000
Commands Read From File: E:\HYCHL\DATA\SW17.CHL

JOB SWALE 17 (STA.195+0 TO STA.197+0 LT)
UNI 0

** UNITS PARAMETER = 0 (ENGLISH)
CHL 0.010 0.900

TRP 2 2 12
**+ LEFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE 12.0
** THE BASE WIDTH OF THE TRAPEZOID (ft) 2.00

LvVG C

END

*odkddkkdkkkkkk*k*¥END OF COMMAND FILE**#%*% k%% % a

DESIGN PARAMETERS:

DESIGN DISCHARGE (ft”3/s): .90 (Qloyx)
CHANNEL SHAPE: TRAPEZOIDAL
CHANNEL SLOPE (ft/ft): .010

*%% WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILI, CONTINUE
WITH MOST RECENT VALUE

DESIGN MAXIMUM
‘ FLOW (cfs) .90 35.58
DEPTH (ft) .65 1.60
AREA (ft"2) 4.24 21.18
WETTED PERIMETER (ft) 11.26 24.88
HYDRAULIC RADIUS (ft) .38 .85
VELOCITY (ft/s) .21 1.68
MANNINGS N (LOW FLOW) .361 .079
STABILITY ANALYSIS
LINING PERMIS SHR CALC. SHR STAB.
CONDITION TYPE (1b/ft*2) (1b/ft*2) FACTOR REMARKS
LOW FLOW LINING
BOTTOM; STRAIGHT VEGETATIVE C 1.00 .40 2.47 STABLE

* x% NORMAL END OF HYCHL *#*%*

S N Y T T it
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*kkkdk  HYCHL ***k*x* (Version 6.1) *kkkkx Date 02-27-2009

o 1 0 1 T o O U
Commands Read From File: E:\HYCHL\DATA\SW17ATEM.CHL
136 +5
JOB SWALE 17A (STA.¥99+0 TO STA. 199+60 LT)
UNI 0
** UNITS PARAMETER = 0 (ENGLISH)
CHL 0.005 0.950

TRP 2 2 12
*+* TEFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE 12.0
** THE BASE WIDTH OF THE TRAPEZOID (ft) 2.00

LTM 5

END

Ak khkhhkhkhkhkhhkhkxd*END OF COMMAND FILE*x*xkdkkhkkkhkh*

DESIGN PARAMETERS:

DESIGN DISCHARGE (ft”3/s): .95 (Q2vyr)
CHANNEL SHAPE: TRAPEZOIDAL
CHANNEL SLOPE (ft/ft): .005

DESIGN MAXIMUM
FLOW (cfs) .95 1069.20
DEPTH (ft) .37 4.65
AREA (ft*2) 1.67 160.49 ,
WETTED PERIMETER (ft) 7.22 68.35 USsE 8B vl LIASME
HYDRAULIC RADIUS (ft) .23 2.35
VELOCITY (ft/s) .57 6.66
MANNINGS N (LOW FLOW) .070 .028
STABILITY ANALYSIS
LINING PERMIS SHR CALC. SHR STAB.
CONDITION TYPE (1b/ft*2) (1b/£t*2) FACTOR REMARKS

LOW FLOW LINING

BOTTOM; STRAIGHT STRAW WITH NET 1.45 .11 12.70 STABLE

* %% NORMAL END OF HYCHL **%*

VSE BT wroE LA Fyps e



*kxxxk HYCHL ***x*x**x (Version 6.1) *xxxxx Date 02-27-2009

OOOO00000O0000U0UOCO0O0O0 2 0O0CC00000C 0000 OO0 OO SO OO OO0 OO o000 CCoOOOOn
Commands Read From File: E:\HYCHL\DATA\SW17A.CHL

JOB SWALE 17A (STA.1974+0 TO STA.199+60 LT)
UNI 0

** UNITS PARAMETER = 0 (ENGLISH)
CHL 0.005 1.270

TRP 2 2 12
** LEFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE 12.0
** THE BASE WIDTH OF THE TRAPEZOID (ft) 2.00

LVG C

END

kkkhkhkkkkhkkkk**END OF COMMAND FILE#***&ddkdkkdkdkhh

DESIGN PARAMETERS:

DESIGN DISCHARGE (ft”*3/s): 1.27 (Qloyr)
CHANNEIL SHAPE: TRAPEZOIDAL
CHANNEL SLOPE (ft/ft): .005

DESIGN MAXIMUM
FLOW (cfs) 1.27 187.65
DEPTH (ft) .84 3.21
AREA (ft*2) 6.58 78.32
WETTED PERIMETER (ft) 13.95 47.76
HYDRAULIC RADIUS (ft) .47 1.64
VELOCITY (ft/s) .19 2.40
MANNINGS N (LOW FLOW) .330 .061
STABILITY ANALYSIS
LINING PERMIS SHR CALC. SHR STAB.
CONDITION TYPE (1b/ft*2) (1b/ft*2) FACTOR REMARKS
LOW FLOW LINING -
BOTTOM; STRAIGHT VEGETATIVE C 1.00 .26 3.83 STABLE

***x NORMAI. END OF HYCHL ***

G HALL /5 ok Ll g N T ia gl
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*hkkxk  HYCHL H**x*xx*x* (Version 6.1) **kiaxx Date 02-27-2009

OO0 DO00000D 00000000000 00000000000 DD OO0 0O D00 OO O0OC OO OCOr0
Commands Read From File: E:\HYCHL\DATA\SW18TEMP.CHL

JOB SWALE 18 (STA.199+50 TO STA.203+0 LT)

UNT O
** UNITS PARAMETER = 0 (ENGLISH)

CHL 0.005 1.100

TRP 2 2 2
** LEFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE 2.0
** THE BASE WIDTH OF THE TRAPEZOID (ft) 2.00

LTM 5

END

¥k khkkkktrkkk*k* *END OF COMMAND FILE® %% &% & & & o k 5%

____________ 1
DESIGN PARAMETERS: 2
DESIGN DISCHARGE (ft"3/s): 1.10 (Q2yr)
CHANNEL SHAPE: TRAPEZOIDAL
CHANNEL SLOPE (ft/ft): .005
HYDRAULIC CALCULATIONS USING NORMAL DEPTH
DESIGN MAXIMUM
FLOW (cfs) 1.10 344 .38
DEPTH (ft) .43 4.65
AREA (ft"2) 1.23 52.49
WETTED PERIMETER (ft) 3.92 22.78
HYDRAULIC RADIUS (ft) .31 2.30
VELOCITY (ft/s) .89 6.56
MANNINGS N (LOW FLOW) .054 .028
STABILITY ANALYSIS
LINING PERMIS SHR CALC. SHR STAB.
CONDITION TYPE (1b/£ft*2) (1b/ft*2) FACTOR REMARKS
LOW FLOW LINING
BOTTOM; STRAIGHT STRAW WITH NET 1.45 .13 10.81 STABLE

* %% NORMAIL, END OF HYCHL #*#*%*
USE STRAW WITH NET AS TEMPORARY LINING=> WIDTH =3.92+2=5.92' =>> USE 6°'

WIDE LINING




*#xdkex  HYCHL *%**** (Version 6.1) *w**xs Date 02-27-2009
OOOC00000000nOC00000CCO0000 o 0UIdC0OOOOODC0 00000 OD000Co0000000000o000nd
Commands Read From File: E:\HYCHL\DATA\SW18.CHL

JOB SWALE 18 (STA.199+50 TO STA.203+0 LT)
UNI O

*% UNITS PARAMETER = Q (ENGLISH)
CHL 0.005 1.580

TRP 2 2 2
*%* LEFT SIDE SLOPE 2.0 AND RIGHT SIDE SLOPE 2.0
** THE BASE WIDTH OF THE TRAPEZOID (ft) 2.00

LVG C

END

Ak hkkkkhhk*rkkk**END OF COMMAND FILE***kktkkkx ik

DESIGN PARAMETERS:

DESIGN DISCHARGE (ft*3/s): 1.58 (Ql0yr)
CHANNEL SHAPE: TRAPEZOIDAL
CHANNEL SLOPE (ft/ft): .005

*x*x WARNING: DEPTH DID NOT CONVERGE. PROGRAM WILL CONTINUE
WITH MOST RECENT VALUE

DESIGN MAXIMUM
FLOW (cfs) 1.58 65.07
DEPTH (ft) .94 3.21
AREA (ft*2) 3.64 26.96
WETTED PERIMETER (ft) 6.20 16.33
HYDRAULIC RADIUS (ft) .59 1.65
VELOCITY (ft/s) .43 2.41
MANNINGS N (L.OW FLOW) .171 .061
STABILITY ANALYSIS
LINING PERMIS SHR CALC. SHR STAB.
CONDITION TYPE (1b/ft*2) {(1b/ft*2) FACTOR REMARKS

LOW FLOW LINING

BOTTOM; STRAIGHT VEGETATIVE C 1.00 .29 3.40 STABLE

* %% NORMAL END OF HYCHL **%*
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£ uoks ~ PROY. M. [3]1- 308 SHEET OF DESIGNER /DATE: A !/
REVIEWER / DAYE /
HYDROLOGICAL DATA u“:’]zg/{m ROADWAY ELEVATION : _Z/62_ 1)
v [J wetnoo: _J Ao 55
= [ onawace arga:d7#% 4 [ srreau soeg: -
S [T cHAMNEL SHAPE: St L S
3 [ rounine: O onun: - A
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1

CURRENT DATE: 03-09-2010 FILE DATE: 03-09-2010
CURRENT TIME: 14:31:27 : FILE NAME: SITE2B

..

3 C

3 U A A A A A A RnAARDA
3 1, 3 INLET OUTLET CULVERT * BARRELS 3
3y ¥ ELEV. ELEV. LENGTH * SHAPE SPAN RISE MANNING INLET 3
3INO.3  (ft) (ft) (ft) 3 MATERIAIL (ft) (ft) n TYPE 3
3 1 @ 72.81 71.81 76.01 * 1 RCP 3.00 3.00 .012 CONVENTIONAL 3
3 2 3 3 3
3 3 3 3 3
3 4 3 3 3
35 3 3 3
3 g 3 3 3

SUMMARY OF CULVERT FLOWS (cfs) FILE: SITE2B DATE: 03-09-2010

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
73.69 5.5 0.0 0.0 0.0 0.0 0.0 0.0 0.00 ©
74.19 11.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
74 .60 16.4 0.0 0.0 0.0 6.0 0.0 0.0 0.00 O
74 .94 21.8 0.0 0.0 0.0 0.0 0.0 6.0 0.00 O
75.24 27.4 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
75.51 32.9 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
75.79 38.4 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
75.98 42.1 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
76.37 49.3 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
76 .69 54.8 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
0 Q.0 0.0 Q.0 g.0 0.0 0.0 OVERTOPPING

-SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SITE2B = . DATE 03-09- 2010

HEAD HEAD TOTAL FLOW % FLOW

ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
0.00 0.000 0.00 0.00 0.00
73.69 0.000 5.48 0.00 0.00
74 .19 0.000 10.96 0.00 0.00
74.60 0.000 16.44 0.00 0.00
74.94 0.000 21.92 0.00 0.00
75.24 0.000 27.40 0.00 0.00
75.51 0.000 32.88 0.00 0.00
75.79 0.000 38.36 0.00 0.00
75.98 0.000 42.08 0.00 0.00
76 .37 0.000 49.32 0.00 0.00
76.69 0.000 54.80 0.00 0.

N

(‘\f



2

CURRENT DATE: 03-08-2010 FILE DATE: 03-09-2010
CURRENT TIME 14:31:27 FILE NAME SITEZB

DIS- HEAD- INLET OUTLET

..........................................................................

CHARGE WATER CONTROL CONTROL FLOW NORMAL, CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (£t) (fps) (fps)

El. inlet face invert 72.81 ft El. outlet invert 71.81 ft
El inlet throat invert 0.00 ft El inlet crest 0.00 ft

xkxxx SITE DATA ***k* CULVERT INVERT **%* ks xkkkikkk

INLET STATION 0.00 ft
INLET ELEVATION 72.81 ft
OUTLET STATION 76.00 ft
OUTLET ELEVATION 71.81 ft
NUMBER OF BARRELS 1

SLOPE (V/H) 0.0132
CULVERT LENGTH ALONG SLOPE 76.01 ft

* %% %% CULVERT DATA SUMMARY ***kkkkkhkkkhdhhkhdhhhhhhdk

BARREL SHAPE CIRCULAR
BARRE!, DIAMETER 3.00 ft

BARREL MATERIAL CONCRETE

BARREL MANNING'S n  0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL BEVELED EDGE (1.5:1)
INLET DEPRESSION NONE

/5%

¢



3

CURRENT DATE: 03-09-2010 FILE DATE: 03-09-2010
CURRENT TIME: 14:31:27 FILE NAME: SITE2B

* %%k %+* REGULAR CHANNEL CROSS SECTION * ks k% kkddksk*

BOTTOM WIDTH 3.00 ft
SIDE SLOPE H/V (X:1) 4.0
CHANNEL SLOPE V/H (ft/ft) 0.017
MANNING'S n (.01-0.1) 0.040
CHANNEL INVERT ELEVATION : 71.81 ft
CULVERT NO.1 OUTLET INVERT ELEVATION 71.81 ft

kkkkk** UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (£t) NUMBER (ft) (E£/s) (psf)
0.00 71.81 0.000 0.00 ag.00 0.00
5.48 72.29 0.59% 0.48 2.35 0.50
10.96 72.49 0.609 0.68 2.84 0.72
16.44 72.63 0.615 0.82 3.17 0.87
21.92 72.75 0.620 0.94 3.42 1.00
27.40 72.86 0.624 1.05 3.63 1.11
32.88 72.95 0.627 1.14 3.80 1.21
38.36 73.04 0.630 1.23 3.96 1.30

0. 4

0. 4

0. 4

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 44.00 ft
CREST LENGTH 50.00 ft

OVERTOPPING :CREST ELEVATION . 81.62 ft




Storm Drainage Systems . 11.A-1

Appendix A — QOutlet Protection Form

OUTLET PROTECTION
Project No.: Bus Weay - Designed By: RF Date: |!l12/og
Town: /’./c:_f‘%/ LASE T A Checked By: Date:
Route: Ll ey - Station: ShYe 1B

1. Assess the erosion potential at the outlet and cher criticé] site factors

Describe the conditions at the outlet location: - Sketch
0 No well-defined channel
ell-defined channel
2. Determine the tailwater (TW) conditions at the outlet
TW depth: TW elevation:
TW computational method: Free  Fall ing
Channel bed elevation: 7.8 Estimated velocity in channel: -

3. Calculate and evaluate the outlet velocity for the design.discharge

Design Discharge: Y2.08 ofs - Design Frequency: Je v/
Outlet Pipe Size: 36" Type: _
Length: 36’  Slope:_ 9:0/32  Outlet Invert Elevation: ___77-5/
Outlet Velocity at design discharge: 10. %0

Velocity computational method: ____ HyZ

4. Select the type of outlet protection

/ .
O Riprap Apron ™M Preformed Scour Hole
(See Figures 11-13 & 11-14) (See Figure 11-15)
Type_____(ABC) Type 1 Type 2
’ d5o O' 3’7 S"
Riprap type: F .S
Length (L.): C 1D
Width (W)): B IS
Width (W,): S, 3
Width-Type C (Ws): :
Proposed Type: !
Riprap Type: _ Mool (Cone

May 2002 ‘ ‘ . ConnDOT Drainage Manual
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TATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION

7]

PRELIMINARY HYDROLOGY REPORT
FOR
STATE PROJECT NO. 171-305
NEW BRITAIN TO HARTFORD BUSWAY |
NEW BRITAIN, NEWINGTON, WEST HARTFORD, AND HARTFORD,
CONNECTICUT

LOCATION: Un-Named Tributary of Piper Brook - Newington

SITE: 2B 3¢'' Mefof p, ﬁ/

PREPARED BY

GARG CONSULTING SERVICES, INC.
ROCKY HILL, CT

FOR

BAKER ENGINEERING NY, INC.
ROCKY HILL, CT

JUNE 2003

REVISIONS

DATE ENGINEER

I A



BUSWAYO01 o
New Britain to Hartford Busway - SITE 2B
Hartford County, Connecticut

1. SITE NARRATIV E
The purpose of this project is to provide an exclusive busway system from the City of New Britain to the
City of Hartford. The exclusive roadway will be constructed along the existing railroad corridor for
approximately 9.4 miles. The roadway will be comprised of two lanes with minimal shoulders. Within the
project limits, the busway crosses 7 waterways within the upper Connecticut River Basin.

Site 2B is associated with an un-named tributary of the Piper Brook crossing the railroad bed in the town
of Newington. The area discharges into the tributary at approximate coordinate 41.69742 deg, 72.75350

deg. NAD83 datum.

The watershed area for this site is delineated and measuréd from MDC Sheet No. 204 dated March 1975
and Fenn Road Plaza maps dated February 12, 1990 revised March 19, 1990. In addition, the delineation

was field reviewed.

The associated drainage area of 29.48 acres is developed with commercial and industrial properties. The
TR-55 Method is appropriate for use at this site as the drainage area is less than 25 square miles with the
number of reaches, sub watershed areas and time of concentration for any sub-area not exceeding 10, 10
and 10 hours, respectively. This watershed is highly developed with more than 30 percent urbanization.
Backup computations and information is contained in subsequent sections of this report.

To verify the flow rate, TR-20 computer model was prepared.

2. SUMMARY OF DISCHARGES

METHODOLOGY 2 10 25 50 100 500
TR-55 Method 1996 | 29.08 | 35.09 | 41.65 | 47.98
TR-20 13.69 | 21.89 2797

3. RECOMMENDATIONS:

Flow Values for hydraulic analysis at the project crossings should be based on the TR-55 Method
calculations. The recommended design flow rate should be based on the 50-year event with a calculated

flow rate of 41.65 cfs.
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‘ _ Culverts - ‘. _ - 8.G-1
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. Appendix G~ Culvert Design Data Form

Prepared by: _ L./ PrckE 77  ProjectNo. _ / 7/~ FoS

Date: AIABCH &, 2509 - Town AEMAAASZTEVAS

Checked: RIF B : Route Eusisy [ oild Kd £ERN
Date: ,"f/q o9 Location __ S, /7324 5D '

1. DRAINAGE AREA

a) Totalarea @ . ZA5:7./ Sl
b) Special Considerations £t
) ¢) Existingculverts__ 3.0 W x 2. &'H S7viis Eex DL SELT  enn” figean)
S TEASE FAL bt bl $
2. DESIGN DISCHARGE /S/cAL  for_ S year frequency
a) Rational Formula less than 81 ha (200 acres)
T, (Min) * Rainfall intensity mm/hr (m/hr)
Coefficient of Impervxousn_ess
_ b) HEC-1 - SCS _ : TR20 TRS5
) CN___ T@Hr)_
Rainfall dlStl’ibuthD_ ____ SCSTypelll-24 Hr.
' ¢) Other _/£A% zf«, gt e Ay //.4;://, Al T e e
EaPRNS e Tt D g P R e

3. FISHPASSAGE REQUIRED" —Yes el No

2) Special considerations OVELESFE  C L, Vé:f/@f v é v
TE RIS A L IO AT & D S L AT
lt /7?# Lt gl e AT ALMFE STRE A
X ‘} 5 : S ’
[ARY
4. CULVERT ?EDEAULIC DATA ), £ ,/ i
¥ A N /” ot 3 R P
a) Sm C:fﬂﬂ‘f‘.ﬁ £ :f‘ f- K/ﬁ { ((, i Type G’*}{,/,‘“{ Feted L’_’:.’,’X‘ {' 'u—/i;iL ‘*"{"i/"'?:d
b) Maximum penms51ble headwater elevation & BB (AL A A i p AT
(Lows _arr DEAD —EML f70H (/ : |
) Proposed headwater elevation _ . ,ﬁf‘.“ S Y e

d) Elevation of channel bed at outlet 939 Inlet R
¢) Length aeld Slope 2. O, 7
f) Inlet invert elevation (a2 8 - Outlet - > .
g) Improved inlet Yes No _v*
BeveledEdge ____ Side-Tapered Slope-Tapered
TAPER=___:l 4:1 TO6: 1) FALL = St 11 (2:1to 3:1)
h) Entrance loss coefficient 90 &0

) Type and locatmn of hydrauhc comrol ey ek L D S

SN » 4 R ; . . .
' ; . o X 5 Pt A oy et NNy 2Vl SN
- X ¥ 3 R -, PN o . T TN
e = o - T v T N

—— A . . - . . .

October 2000 _ " ConnDOT Drainage Manual
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5. MISCELLANEOUS DATA

Height of cover : .

a) : S
“b) Culvert strength requirements: CMP __~ (wall or plate thickness)
, RCP______ (Class)
¢) End treatment A e fiT it et '
d) Entrance channel /\'éé?' :
e) Outlet channel SO AL &
f) Bank protection ' :
ConnDOT Drainage Manual October 2000

/o



Tenuejy S8eureI(] LOQUUCD

"PRAOJECT S L T A I I P ag sration ¢ 7 e r‘-g‘ﬂ? CULVERT DESIGN FOAM o
R N N SHEET oF CESIONER 70ATE, _LUE 3703
} REVIEWER / DATE /
HYPAOLOGIGAL _DATA. tLyy: i = ROADWAY ELRVATION : _72.557 (u)
g B uemon: o L Ly e
% [0 omamaoe anear= XD armeaw suwe: 09747
8 1 cnamnerswarrs L T T e i
8 1 sounne: 1 owmen:
DESIONR. FLOWS/TAILWATER €y
.1, AYEARS) FLOW (els) TW B8, - FALLYL & ’
— - . Y u.....;_:_ﬁm
U p el.ot "—-Q—J———-
—:) b &8.31 Ly 23
GULVERT DESGRIPTION: ) TataL | row HEADWATER CALCULATIONS ¥
: row | rix ~ 8 4
WATERIAL - SMAPE - SILE - ENTRANCE oty INLET__CONTAGL QUTLEY cont i g L COMMENTS
' ‘ o [arm Ty ™ deA B ® £ "5 § .
o —— Jleter ] gy | 53}.“ ¥ '&{L _gf‘ in % %— u't Y 0 _u?‘ 5 8 § :
[V N RN Iy o Ve I ) - P B
T e RIERT | il = |48 0 [esrard 0| 2.7/|3.86] 40| 0 5|1.2¢ |ca. w4924 1225 g:;-‘ffj)?g
YV Dy o : v i EE P e |
cona: B &0 |8y — 8.9 o _l69.89 58| 3,04 42| .2|0,. 5| 2935 23s 223|800 ":?.W—'zw

JEGHNICAL FOOTNOTES:
{1} USE Q/NB FDR 00 CULVERTS

(a7 ELyy NWR ELTINVEAT OF
JHLET CONTROL SECYION)

) bg » W or. (43 7D/2)L RHICHEVER 1S CREATER)
T iniue E. Bt (2948 L) / ALEY :] viray

(uois1A ys3ug) — mioyg uSisog HaAMD

18) Wy /D WW /O OR HW¢/D FROM DE sIoH CHARTS {8) TW BABED 0 DOWN SYREAM 0] ELpys ELg 1IN,
CONTROL Oft FLOW DEPTHR : . .
-13) FALL = W} = | ELpg= Elgy) ; FALL 5 2EAD CHARNEC,
_SUBSCRIPT UEFINITIONS ;. oM on: CULYERY BARRE SELECTED
_RPPHOLIMATE . y -y vy
i‘.g{:'&i'.':'nﬁﬁﬁnu SNLET 15 T LT W e sizg; @IS A
i ik o, PROCOSED K8 A AR suars: . O
9. e g Ay en !
? é" gtuﬂﬂ&. MATERLAL «"t'L’UCl”")'"?in i
. - =
I.L '\;m:»:'nt%n CULYERY FACE ENTRANGE vy
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‘ CURRENT DATE: 03-09-2009 FILE DATE: 03-09-2009
CURRENT TIME: 17:02:10 FILE NAME: SITE%&?Y
50y, 055/6/&/}

' FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

o SITE DATA CULVERT SHAPE, MATERIAL, INLET
u
L. INLET OUTLET CULVERT BARRELS
V  ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
NO. (ft) (ft) . (ft) MATERIAL (fr) (£t) n TYPE
1 63.70 63.00 60.00 1 RCB 6.00 5.00 .012  CONVENTIONAL
2
3
4
5
6
SUMMARY OF CULVERT FLOWS (cfs) FILE: SITE3REV DATE: 03-09-2009
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
67.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
67.12 18.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
67.17 36.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
é 67.26 54.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
67.30 72.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
67.48 90.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
67.33 108.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
67.72 126.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
68.10 144.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
68.24 151.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
68.83 180.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SITE3REV DATE: 03-09-2009
HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
67.00 0.000 0.00 0.00 0.00
67.12 0.000 18.00 0.00 0.00
67.17 0.000 36.00 0.00 0.00
67.26 0.000 54.00 0.00 0.00
67.30 0.000 72.00 0.00 0.00
67.48 0.000 90.00 0.00 0.00
67.33 0.000 108.00 0.00 0.00
67.72 0.000 126.00 0.00 0.00
68.10 0.000 144.00 0.00 0.00
68.24 0.000 151.00 0.00 0.00
0.000 180.00 0.00 0.00

. 68.83

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000



. CURRENT DATE: 03-09-2009 FILE DATE: 03-09-2009
CURRENT TIME: 17:02:10 FILE NAME: SITE3REV

PERFORMANCE CURVE FOR CULVERT 1 - 1( 6.00 (ft) BY 5.00 (ft)) RCB
DIS- HEAD-~ INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET W
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL

(cfs) (ft) (ft) (ft) <F4> (ft) (f£t) (ft) (£t) (fps) (fps)
0.00 67.00 0.00 3.30 O-NF 0.00 0.00 0.00 4.00 0.00 0.00
18.00 67.12 1.12 3.42 3-M1t 0.39 0.66 4.00 4.00 0.75 0. 00
36.00 67.17 1.76 3.47 3-Mlit 0.65 1.04 4 .00 4 .00 1.50 0.00
54.00 67.26 2.31 3.56 3-Mlt 0.86 1.36 4.00 4.00 2.25 Q.00
72.00 67.30 2.79 3.60 3-Mlt 1.05 1.65 4.00 4.00 3.00 0.00
90.00 67.48 3.22 3.78 3-M1lt 1.22 1.92 4.00 4.00 3.75 Q.00
108.00 67.33 3.63 3.63 1-82n 1.38 2.16 1.60 4.00 11.23 Q.00
126 .00 67.72 4.02 4.02 1-82n 1.54 2.40 1.80 4.00 1l1.68 Q.00
144 .00 68.10 4.40 4.40 1-S2n 1.69 2.62 1.99 4.00 12.05 Q.00
151.00 68.24 4 .54 4.54 1-S2n 1.75 2.71, 2.06 4.00 12.25 0.00
180.00 68.83 5.13 5.13 5-82n 1.98 3.04 2.34 4.00 12.81 0.00
El. inlet face invert 63.70 ft El. outlet invert 63.00 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 £t
'Y B % X3 SITE DATA o e ek K C[]LVERT INVERT Je e Jde de e K ok Aok Kok deok ok
"i’ INLET STATION 0.00 ft
INLET ELEVATION 63.70 ft
QUTLET STATION 60.00 ft
OUTLET ELEVATION 63.00 ft
NUMBER OF BARRELS 1
SLOPE (V/H) 0.0117
CULVERT LENGTH ALONG SLOPE 60.00 ft

*k%%k % CULVERT DATA SUMMARY A% kkkorakkhddkudhrsekhhrrn

BARREL SHAPE BOX

BARREL SPAN 6.00 ft

BARREL RISE 5.00 ft

BARREL MATERIAL CONCRETE

BARREL MANNING'S n 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.)
INLET DEPRESSION NONE



CURRENT DATE: 03-039-2009 FILE DATE: 03-09-2009
CURRENT TIME: 17:02:10 FILE NAME: SITE3REV

TAILWATER

CONSTANT WATER SURFACE ELEVATION .
67.00 (Prrer Bk 2&yr TW Eu;v.';:

et

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 32.00 ft
CREST LENGTH 50.00 ft

OVERTOPPING CREST ELEVATION 76.75 ft
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‘ CURRENT DATE: 03-09-2009 FILE DATE: 03-09-2009
CURRENT TIME: 17:14:03 FILE NAME: SITE3REV
A9Q7r(2)qéifki>

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

c SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L  INLET OUTLET CULVERT BARRELS
V  ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
NO. (ft) (ft) (ft) MATERIAL (£t) (ft) n TYPE
1 63.70 63.00 60.00 1 RCB 6.00 5.00 .0l12 CONVENTIONAL
2
3
4
5
6
SUMMARY OF CULVERT FLOWS (cfs) FILE: SITE3REV DATE: 03-09-2009
ELEV (ft)  TOTAL 1 2 3 4 5 6 ROADWAY ITR
68.30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
68.31 18.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
68.34 36.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
‘ 68.38 54.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
68.45 72.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
68.53 90.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
68.63 108.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
68.75 126.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
68.89 144.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
68.95 151.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
69.23 180.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SITE3REV DATE: 03-09-2009
HEAD HEAD TOTAL FLOW $ FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
68.30 0.000 0.00 0.00 0.00
68.31 0.000 18.00 0.00 0.00
68.34 0.000 36.00 0.00 0.00
68.38 0.000 54.00 0.00 0.00
68.45 0.000 72.00 0.00 0.00
68.53 0.000 90.00 0.00 0.00
68.63 0.000 108.00 0.00 0.00
68.75 0.000 126.00 0.00 0.00
68.89 0.000 144.00 0.00 0.00
68.95 0.000 151.00 0.00 0.00

. 69.23 0.000 180.00 0.00 0.00

<1l> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000



. CURRENT DATE: 03-09-2009 FILE DATE: 03-09-2009
CURRENT TIME: 17:14:03 FILE NAME: SITE3REV

PERFORMANCE CURVE FOR CULVERT 1 - 1( 6.00 (ft) BY 5.00 (ft}) RCB

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET W OUTLET W
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (fr) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (£ps)
0.00 68.30 0.00 4.60 0-NF 0.00 0.00 0.00 5.30 0.00 0.00

18.00 68.31 1.12 4.61 1-81f 0.39 0.66 5.00 5.30 0.60 0.00
36.00 68.34 1.76 4.64 1-81f 0.65 1.04 5.00 5.30 1.20 0.00
54 .00 68.38 2.31 4.68 1-S1f 0.86 1.36 5.00 5.30 1.80 0.00
72.00 68.45 2.79 4.75 1-S1f 1.05 1.65 5.00 5.30 2.40 0.00
90.00 68.53 3.22 4.83 1-81f 1.22 1.92 5.00 5.30 3.00 0.00
108.00 68.63 3.63 4.93 1-8S1f 1.38 2.16 5.00 5.30 3.60 0.00
126.00 68.75 4.02 5.05 4-FFt 1.54 2.40 5.00 5.30 4.20 0.00
144 .00 68.89 4.40 5.19 4-FFt 1.69 2.62 5.00 5.30 4.80 0.00
151.00 68.95 4 .54 5.25 4-FFt 1.75 2.71 5.00 5.30 5.03 0.00
180.00 69.23 5.13 5.53 4-FFt 1.98. 3.04 5.00 5.30. 6.00 0.00

El. inlet face invert 63.70 ft El. outlet invert 63.00 ft

El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

*kx*k* SITE DATA *****% CULVERT INVERT ***%xkkdhkkkkkk

|.I' INLET STATION 0.00 ft
INLET ELEVATION 63.70 ft
OUTLET STATION 60.00 ft
OUTLET ELEVATION 63.00 ft
NUMBER OF BARRELS 1
SLOPE (V/H) 0.0117
CULVERT LENGTH ALONG SLOPE 60.00 ft

*x*%% CULVERT DATA SUMMARY **%kkkhndkhkiddkdnkkhhidn

BARREL SHAPE BOX

BARREL SPAN 6.00 ft

BARREL RISE 5.00 ft

BARREL MATERIAL CONCRETE

BARREL MANNING'S n 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.)
INLET DEPRESSION NONE

e



. CURRENT DATE: 03-09-2009 FILE DATE: 03-09-2009
CURRENT TIME: 17:14:03 FILE NAME: SITE3REV

TAILWATER

CONSTANT WATER SURFACE ELEVATION
68.30 (prAer B& 504 TW ELEV.)

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED

EMBANKMENT TOP WIDTH 32.00 ft
CREST LENGTH 50.00 ft
OVERTOPPING CREST ELEVATION 76.75 ft
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Appendix A — Outlet Protection Form

OUTLET PROTECTION

Project No.. _/7/~— 205 Designed By: /X Zfﬁ Date: 3~20 =09
RS Date: 4 /9 /eq

Town: MEWLIANGTOA Checked By:

Route: e sway Station: L 74+ SO

1. Assess the erosion potential at the outlet and other crmcal site factors

Descnbe the conditions at the outlet location: ,sz’ﬁ , Skctch FL=673.70

WALy 1/‘

LX) STIALES 2 ot TS IR SE L,
4/1//1 ‘C, lé.‘ f(_/‘;/(‘/l/u if - MAILT'/ Llﬁﬁ. |
LK £ L,& LAl N TR T T

T C i A GE 0001y
1 No well-defined channel
¢ Well-defined channel ZZ?:.:O 5
2. Determine the tailwater (W) conditions at the outlet : i
TW depth: TW elevation'
TW computational method LS - Lol Lz
Channel bed elevation: 5.0 Estimated velocity in channel:
3. Calculate and evaluate the ontlet velockty for the design. dlscharge
Design Discharge: /576 Design Frequency: Loy Trmear |
Outlet Pipe Size: _ &6 ¢ X 5 ° >, Type: _Come. Lo '
Length: _ 60O’ Slope: €. &/ 17" Outlet In}crt Elevatlon. e2.a
Outlet Velocity at design discharge: : ; SOyk
Velocity computational method: AT AR :f-‘,,.v’x{_:#"f Rl
’ - L L)L T ,,d//,d‘_)/“ 15 AR {.’-j '::’(LX‘;/J;/:
" 4. Select the type of outlet protection . ( jféf i Ll J,T )
. | )
O Riprap Apron o J¢  Preformed Scour Hole
(See Figures 11-13 & 11-14) (See Figure 11-15)
Type (A,B,C) Typel , Type 2
' ' dso __. 4.? p—
Riprap type: F 7.5 —
Length (L,): C 32/ ..
Width (W)): B =7’ s
Width (W5): S, 2% i
Width-Type C (W3): . ’
Proposed Type: _ 776 £~
Riprap Type: _ fA/7TECHA+EL i 7

May 2002 ' ' : ConnDOT Drainage Manual
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STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION

PRELIMINARY HYDRAULIC SUMMARY
FOR
STATE PROJECT NO. 171-305
NEW BRITAIN TO HARTFORD BUSWAY
NEW BRITAIN, NEWINGTON, WEST HARTFORD, AND HARTFORD,
CONNECTICUT
- LOCATION: Un-Named Tributary of Piper Brook, Newington

SITE: 3

PREPARED BY

GARG CONSULTING SERVICES, INC.
ROCKY HILL, CT

FOR

BAKER ENGINEERING NY, INC.
ROCKY HILL, CT

MARCH 2003

REVISIONS

DATE ENGINEER

9/8/03 7. A Scala?>

7 12-15-03 ¢%@
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1- EXECUTIVE SUMMARY

The purpose of this project is to provide an exclusive busway system from the City of New
Britain to the City of Hartford. The exclusive roadway will be constructed along the existing
railroad corridor for approximately 9.4 miles. The roadway will be comprised of two lanes with
minimal shoulders. Within the project limits, the busway crosses a number of waterways within
the upper Connecticut River Basin. The purpose of this hydraulic analysis was to determine if
the existing structure is adequate to convey the design storm without adverse flooding.

Site 3 is associated with the crossing of an un-named tributary of Piper Brook in the Town of
Newington. This area of approximately 0.315 sq. miles discharges into the tributary at
coordinate 41.70052 deg, 72.75094 deg NADS83 datum, which is located approximately 2500
feet north northeast of the Route 175 crossing of the rail bed. This drainage area converges into
an existing (3.0°W X 3.5’H) stone box culvert under the railroad bed.

The existing stone box culvert was determmed to be hydraulically inadequate because the

headwater th exceeded 1.5D, thereby requiring replacement. In addition, the physical
condition of the culvert is poor.

The replacement structure will be required. The replacement culvert must be designed to convey
at least the 50-year storm.

A7 |
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Hydrology 6.F-1

Appendix F — Hydrology for Temporary Facilities

Step 1: Determine Impact Ratings

The following selection factors are rated considering their severity as 1, 2, or 3 for low,
medium or high conditions.

Potential Loss of Life - If inhabited structures, permanent or temporary, can be inundated or are
in the path of a flood wave caused by an embankment failure, then this item will have a multiple of
15 applied. If no possibility of the above exists, then loss of life will be the same as the severity

: used for the A.D.T.

Property Damages - Private and pub]xc structures (houses, commercial, or manufacturing);
appurtenances such as sewage treatment and water supply; utility structures either above or below
ground, are to have a multiple of 10 applied. Active cropland, parking lots, recreational areas are to
have a multiple of 5 applied. All other areas shall use the severity determined by site conditions.

Traffic Interruption - Includes consideration for emergency supplies and rescue; delays;
alternate routes; busses; etc. Short duration flooding of a low volume roadway might be acceptable.
If the duration of flooding is long (more than a day), and there is a nearby good quality altemate
route, then the flooding of a higher volume highway might also be acceptable. The severity of this
component is determined by the detour length multiplied by the average daily traffic projected for
bi-directional travel.

Detour Length - The length in kilometers (miles) of an emergency detour by other roads should

the temporary facility fail,
g Height Above Streambed - The- difference in elevation in meters (feet) between the traveled
4 roadway and the bed of the waterway.
Drainage Area - The total area contributing runoff to the temporary facility, in km? (mi? ).
Average Daily Traffic - The average amount of vehicles traveling bi-directional through the area

in a 24-h period.
RATING SELECTION
Factor : Rating -

1 2 ' 3
Loss of Life : See Instructions
Property Damage See Instructions .
Traffic Interruptions <2000 2000-4000 > 4000
Detour Length, km (mi) <8(<5) 8-16 (5-10) > 16 (> 10)
Height Above Streambed m(ft] <3(<10) 3-6 (10-20) >6(>20)
Drainage Area, km? (mi? ) <26(<1) 2.6-26.0 (1-10) >26.0(> 10)
Rural ADT <400 400-1500 > 1500
Suburban ADT <750 750-1500 > 1500
Urban ADT <1500 1500-3000 > 3000
December 2003 ConnDOT Drainage Manual
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6.F-2

' ' Hydrology

IMPACT RATING TABLE %
Loss of Life Rating (See Instructions)= /L
Property Damage Rating (See Instructions) = {
Traffic Interruption Rating = /
Detour Length Rating = /
Height Above Streambed Rating = 2
Drainage Area Rating = : o/
Average Daily Traffic Rating = /
Total Impact Rating = (sum of the above) = 6
Step 2: Determine risk percentage Step 3: Determine Temporary Design Frequency
DESIGN RISK VS. IMPAC’:I’ RATING DESIGN FREQUENCY (YEAR)
¢ 10 — v 5
2 2 <
/
$ |2v

é 6 q By Yeag”] o //

HES i N @ % A Pres1 —

E l \\ g 20 v, - p. 10 Year L—1"|

> —
‘ % ! N 0 10 1/ P /QL/ 2-'YT°='
o Jil o ] }
195 1o 20 30 40 % 9073 6 & 12 15 18 21 24 27 30 33 36
TOTAL IMPACT RATING ANTICIPATED TIME OF USE IN MONTHS
, (for temporary facility)
Percent Design Risk = 3 8 . Design Frequency = 2 years

Step 4: Determine Temporary Design Discharge

A. If sufficient discharges have been developed either by the designer or a Flood Insurance Study,
then the Temporary Design Discharge should be taken either directly or from a frequency curve
plot of the data, based on the design frequency determined in Step 3. Enter the Temporary
Design Discharge below. If Discharge — Frequency information is unavailable, proceed to Step
4B.

Temporary Design Discharge = m°/s ( Q?,i © cfs) %F

FROM HYORAVLIC R EFOT
DATEL mrmarcH 2003

. | For2 S/7€ R (crec GA/SUTIAG Snes) c

ConnDOT Drainage Manual | | December 2003
1320



TMPSITE3.LST
1

CURRENT DATE: 05-10-2010 FILE DATE: 05-10-2010
CURRENT TIME: 15:35:22 FILE NAME: TMPSITE3

FHWA CULVERT ANALYSTS  AAAAAAAAARARAAAAAAARAAAAAA
B8, VERSION 6.1 AAAAAAAAAAAAAAAAAAAAAAAAAA

IV YV VWV VN VNV VMMV VM NNV VANV
AAAAAAAAAAAAAAAAAAAAAAAAAA

W
o

4
SITE DATA 3 CULVERT SHAPE, MATERIAL, INLET . °
INLET OUTLET CULVERT ? BARRELS 3
ELEV. ELEV. LENGTH ? SHAPE SPAN RISE MANNING  INLET 3
(fr) (ft) (fov) 3 MATERIAL (ft) (fv) n TYPE 2
64.10 64.00 106.00 * 1 RCP 4.00 4.00 .012 CONVENTIONAL?®

WowwwWwWwWwwwwws
3 z

AN HBWNROLSTCN
W W W W W W W W W
'MIIMUINU

:wwwww

SUMMARY OF CULVERT FLOWS (cfs) FILE: TMPSITE3 DATE: 05-10-2010

ELEV (ft) TOTAL 4
.50 0

65.66 9.

66.03 19.

66.48 29.

66.89 39.

67.27 49,

6 ROADWAY ITR
0.00 0

0 0.00 0
0 0.00 0
0 0.00 0
0 0.00 0
0 0.00 0
.0 0.00 0
0 0
0 0
0 0
0 0
0 G

o

0.00
0.00
0.00
0.00
.9 QVERTOPPING

o

~

o

)

Wl
? o0
IOONAOOONHLIOIND
000000000000
IO000000OOOOOH
1000000000000
IOO0000O000OOOON
1000000000000
T OCOOOO0COOOOW
I0O000O0OOO00
=1=1=1=T-T-Y-Y-T-¥-T-Y=)
000000000000
OO0 00O000000OOW
000000000000

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: TMPSITE3 DATE: 05-10-2010

HEAD HEAD ’ TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
65 .000 0.00 .00 0.00
.000 9.80 .00 0.00
.000 19.60 .00 0.00
.000 29.40 .00 : 0.00
.000 39.20 .00 0.00
.000 49.00 0.00
.000 58.80 .00 0.00
.000 63.00 .00 0.00
.000 78.40 .00 0.00
.000 88.20 .00 0.00
.000 . 98.00 . 000 . 000 .

. S1> TOLERANCE (ft) 0.010 oo <2> TOLERANCE (%) = 1.000

00000000000
o
o

0
0

0

0

0

0

67.63 0
0

0

0

e

2

CURRENT DATE: 05-10-2010 FILE DATE: 05-10-2010
Page 1
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TMPSITE3.LST
CURRENT TIME s 15133020 sy kR R KRR AR KRRk ek aME: TMPSITES . .

DIS- HEAD- INLET OUTLET
CHARGE  WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW  ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL.  VEL.
SSefsy o (Fo o (fo  (FO)  <kd> (FY)  FY) (B (R (fps)  (Fps)

AAAAAAA

0.00 65.50 0.00

AAAAAAAAAAAAAAAAAAAAAAAAA

1.40 O-NF 0.00 0.00 0.00 1.50 0.00 0.00
9.80 65.66 1.16 1.56 3-m1t 1.24 0.90 1.50 1.50 2.27 0.00
19.60 66.03 1.76 1.93 3-M2t 1.80 1.29 1.50 1.50 4.54 0.00
29.40 66.48 2.24 2.38 2-M2c 2.30 1.61 1.61 1.50 6.23 0.00
39.20 66.89 2.65 2.79 2-M2c 2.80 1.86 1.86 1.50 6.85 0.00
49.00 67.27 3.01 3.17 2-M2c  3.52 2.09 2.09 1.50 7.37 0.00
58.80 67.63 3.35 3.53 2-M2c 4. oo 2.30 2.30 1.50 7.85 0.00
—> 63.00___ 67.78 _ _3.48__3.68 2-M2c_ 4.00 __2.39 _2.39 1.50 _8.03 _0.00
78.40 68.33 3.99 4.23 2-mM2c 4. oo T2.67 T2.67 1.50 8.79 0.00
88.20 68.65 4.33 4.55 2-M2c  4.00 2.84 2.84 1.50 9.23 0.00
c 4,00 2.99 2.99 1.50 9.

28:00  69.05 .4.69 4.95 2-mic 4.0 .78 . 0-00

E1 inlet face 1invert 64.10 ft El. outlet tinvert 64.
El. inlet throat invert . 0.00 ft El. inlet crest . 0.0

oA
o

1=

:~h
-

Txhhik SITE DATA fdefedeh CULVERT INVERT ThEhRhkr kTt ik

INLET STATION 0.00 ft

INLET ELEVATION 64.10 ft

OUTLET STATION 106.00 ft

OUTLET ELEVATION 64.00 ft

NUMBER OF BARRELS 1

SLOPE (V/H) 0.0009

CULVERT LENGTH ALONG SLOPE 106.00 ft
3. 223 CULVERT DATA SUMMARY L X2 2 R-2- 228 8. 2.2 2 2. 2.2 2.2 2.2 8- 3-2:

BARREL SHAPE CIRCULAR

BARREL DIAMETER 4.00 ft

BARREL MATERIAL CONCRETE

BARREL MANNING'S n 0.012

INLET TYPE CONVENTTIONAL

INLET EDGE AND WALL GROOVED END PROJECTION

INLET DEPRESSION NONE

CURRENT DATE: 05-10-2010 FILE DATE: 05-10-2010
CURRENT TIME: 15:35:22 FILE NAME: TMPSITE3

CONSTANT WATER SURFACE ELEVATION
65.50

AAAAAAAAAAAAAAAAAAAAAAAAAA ROADWAY _OVERTOPPING DATA AAAAAAAAAAAAAAAAAAAAAAAAAA

ROADWAY SURFACE GRAVEL
Page 2
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! TMPSITE3.LST
EMBANKMENT TOP WIDTH o 23.00 ft

CREST LENGTH 50.00 ft
OVERTOPPING CREST ELEVATION 75.40 ft

Page 3

/85



PROPOSED BOX CULVERT ---

COFFERDAM AND @ 7.78.
DEWATERING (TOP EL. 6804

TEMPORARY 48" BYPASS PIPE -- -
INVERT EL. 64.0+/—C 4 |
(MATCH EXISTING GROUND)

"III’N

RETAINING WALL

(SEE RETAINING WALL PLANS)

EASEMENT LINE o
(SEE RIGHT OF WAY PLAN)

S ———

175400

— EXISTING STONE BOX CULVERT
(TO BE REMOVED)

1
i

[Salniubatadinde ]

|
-

T T

S QUG S AN

hy aphatng SHPIN SN
[ 1

DI AN

"~ COFFERDAM AND
DEWATERING

(TOP EL. 6669
(7.7~

TEMPORARY
BYPASS PIPE
INVERT EL. 64,0 +/-
(GRADE TO DRAIN)

Al

"\ TEMPORARY WORK
AREA (SEE RIGHT
OF WAY PLAN)

\ BLAEL A -
& SR N

. LG TV AS

~ 7

~ Co LI
- TEMPORARYS, PUMP DISCHARGE
DEWATERING BASIN

—— EROSION AND SEDIMENTATION
CONTRN QVETEM (TVD )

T EAOEAL)y (R \ELT

A/L/-S.
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. N, :
v i .
% ,

_rate of 151 cfs;

3 HYDROLOGY

Slte 3 is associated wnh the crossing of an un-named mbutary of Piper Brook in the Town of
Newington. This area discharges into the tributary at coordinate 41.70052 deg, 72.75094 deg
NADS83 datum, which is located approximately 2500 feet north northeast of the Route 175
crossing of the rail bed. This drainage area converges into an ex1stmg (3.0°'W X 3.5’H) stone
box culvert under the railroad bed.

The watershed area for this site is delineated and measured from U.S.G.S. quadrangle sheets
New Britain and Hartford South. The drainage area has been verified using 200-scale mapping
provided by MDC of Hartford. In addition, the delineation was field reviewed.

20/.6tAc, )
The associated drainage area of 0.315 “square miles is well developed with residential,
commercial and individual properties. The Rational Method is appropriate for use at this site..
This watershed is partially developed with approximately 15 percent of the land area urbanized.

The recommended design flow rate should be based on | the 50-year event w1th a calcu]ated ﬂow

SN R ICR

: &
iQDQ":; [T ] CLHEC

- METHODOLOGY - 2-yr 10-yr | 25-yr | 50-yr | 100-yr | 500-yr
Rational Method | 63 98 126 | (151D |( 180)
TR-55 Method 79 171 | 229 | 323 | 347
USGS Regression w/ Urban Adjustments 32 65 95 123 137




6 - FISHERIES CONCERNS

The Department of Environmental Protection Fisheries Division has field reviewed this site on
July 24, 2003. Mr. Donald Mysling has indicated that fisheries passage is not a concern.
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Hydraflow Plan View

N

outtal ®

Project File: BUSWAY SITE4Astm

No. Lines: 2

09-01-2009

Hydraflow Storm Sewers 2005




Storm Sewer Summary Report  Page 1

Line Line ID Flow Line Line Invert | Invert | Line HGL HGL Minor | HGL Dns
No. : rate s_ize length | ELDn | ELUp | slope down up loss Junct | line
{cfs) (in) (rt) (ft) (f) (%) (ft) {n) () (ft) No.
1 SB-30 3.50 15 ¢ 42.0 67.80 |68.06 0619 |68.55 68.84 n/a 69.24 i End
2 divltyp2 2.71 15 ¢ 240 68.06 |68.20 0.583 |69.24 69.27 0.09 |69.36 1
SE
Project File: BUSWAY SITE 4A.stm Number of lines: 2 Run Date: 09-01-2009
NOTES: c=cir; e =ellip; b =box; Return period =50 Yrs. ; i - Inlet control.

Hydraflow Storm Sewers 2005 " oy 2



Storim Sewer Tabulation ‘ Page 1
Station Len | Drng Area | Rnoff AreaxC Tc Rain | Total | Cap | Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff ) flow | full
Line | To incr | Total incr | Total | inlet | Syst Size | Slope| Up Dn Up Dn Up Dn
Line
{f) | (ac) | fac} | (C) (min) | (min) | (inthr) | {cfs) | (cfs) |(ft/s) | (in) | (%) (ft) (ft) {ft) (ft) (fty {f)
1 End | 420 (015 (110 | 0.90 |0.14 |0.58 50 10.2 6.0 350 (508 | 447 | 15 0.62 | 68.06 67.80 68.84 68.55 74.43 67.80 SB-30
2 1 240 (095 |085 | 047 |045 (045 | 100 |100 |61 |271 |493 | 234 |15 0.58 (68.20 |68.06 |69.27 (6924 |[71.50 |74.43 |dhlap2

Project File: BUSWAY SITE 4A.stm

Number of lines: 2

Run Date: 09-01-2009

NOTES: Intensity = 98.16 / (Inlet time + 15.70) # 0.86; Return period = 50 Yrs.

Hydraflow Storm Sewers 2005




infet Report ‘ .”“"" !

Line Iniet ID = Q Q Q |Junc Curb Inlet Grate Inlet Gutter Inlet Byp

No CIA |carry | capt | byp |type line
Ht L |area L W So W | Sw | Sx n | Depth| Spread | Depth | Spread | Depr | No

{cfs) | (cfs) | (cfs) | (cfs) (in) | (f) |(sqft) | (ft) | (ft) | (fUft) | (ft) | (fuft) | (fuft) (ft) (ft) (f1) {ft) (in)
1 SB-30 0.99 000 |098 [(0.01 |[Grate| 00 (000 (0.00 |3.15 |1.64 |0.005 |4.00 |0.040 |0.020|0.013 | 0.20 | 5.80 0.23 | 3.75 2.00 Off
2 | doiyp2 271|000 |271 [0.00 |Grate | 0.0 (000 (498 |370 |1.08)|Sag [4.00 |0.020 |0.020 |0.000 | 029 | 1432 | 0.29 | 1432 | 0.00 | Off
Wih e aink tibis 0 RIS
Project File: BUSWAY SITE 4A.stm ) Number of lines: 2 Run Date: 09-01-2009

NOTES: Inlet N-Values = 0.016 ; Intensity = 98.16 / (Inlet time + 15.70) 4 0.86; Return period = 50 Yrs.; " Indicates Known Q added

Hydrafiow Storm Sewarg 2005




!

P

~— !

Hydraulic Grade Line Computations o @

Line | Size Q Downstream Len Upstream Check JL | Minor
coeff | loss
invert | HGL |Depth| Area | Vel | Vel EGL Sf fnvert HGL |Depth| Area | Vel | Vel EGL | Sf | Ave |Enrgy| .
elev elev head | elev elev elev head elev Sf | loss
(in} | (cfs) {ft) (ft) (ft) | (saft) | (fUs) | (ft) (ft) (%) (ft) (ft) (ft) (ft) | (saft) | (fus) | (ft) (ft) (%) (%) | (ft) (K) (ft)

075 |0.77 |4.56 |0.32 |68.87 n/a 420 |68.06 |6884 |0.78 |0.80 |437 |0.30 |69.13i |n/a na -0.036| 0.50 | nia

1 15 3.50 |67.80 |68.55
0.08 [69.32 |(0.152 |240 |68.20 |69.27 |1.07 (112 |242 (009 |69.36 |0.164 |0.158 |0.038 (1.00 | 0.09

2 15 271 |68.06 |[69.24 |118 |1.20 (225

Number of lines: 2 Run Date: 09-01-2009

Projact File: BUSWAY SITE 4A stm

Hydraflow Storm Sewers 2005
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SECTION 1V

WATER QUALITY BASIN DESIGN
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The following table is a comparison of existing and proposed discharges for the drainage systems of

the project. Flows are based on a 2-year, 10-year storm and 100-year event and measured at the

outlet.

Discharge Summary Table

Proposed

Existing Proposed Existing Proposed Existing
Discharge Discharge Discharge Discharge Discharge Discharge
CFS CFS CFS CFS CFS CFs
1 16.7 18.6 228 254 309 343
2 9.7 10.4 13.6 14.6 20.7 222
3 0.7 2.1 0.9 2.7 1.2 3.6
4 7.5 7.5 10.2 10.2 14.0 14.0
5 0.4 1.2 0.6 1.6 0.8 21
6 0.4 1.2 0.5 1.5 0.7 2.0
7 * * * * * *
8 2.6 2.6 34 34 4.6 4.6
9 0.9 23 1.2 3.1 1.6 4.0
10 0.6 1.4 0.8 1.9 1.0 2.4
11 6.0 6.0 8.5 8.5 127 12.7
12 0.6 14 0.7 1.8 1.0 24
13 10.2 10.2 13.2 13.2 17.3 17.3
14 2.5 31 32 40 43 5.2

*This system watershed will not be developed therefore no change in runoff.




The following tables are a comparison of existing and proposed watershed area runoff coefficient.
The purpose is to compare how the development will change the runoff flow of stormwater. The
areas for existing and proposed will not change, and the time of concentration will also remain the

same for each condition.

o See Section I - Storm Sewer Tabulation for time of concentration.

e See Appendix B for Existing Watershed Map.

e See Appendix C for Proposed Water Shed Map

Existing Proposed

Basin ID Area (Ac) C Ac C Ac
SB-1 URS 0.08 0.9 0.072 0.9 0.072
East St. Sta. 1.51 0.75 1.133 0.75 1.133
SB F-1 0.29 0.37 0.107 0.9 0.261
SB F-2 0.11 0.38 0.042 0.9 0.099
CCSU-1 1.29 0.9 1.161 0.9 1.161
SB-3 0.14 0.39 0.055 0.9 0.126
NB-1 0.35 0.31 0.109 0.9 0315
NB-2 0.11 - 0.30 0.033 0.9 0.099
Total 5.067 5.622

gray,



Existing Proposed
Basin ID Area (Ac) C Ac C Ac
SB-8 0.57 0.35 0.200 09 0513
SB-9 0.25 0.36 0.090 0.9 0.225
SB OFF-2 9.78 042 4.108 0.42 4.108
NB OFF-1 0.65 0.37 0.241 0.37 0.241
Total 6.478 6.927

Existing Proposed
Basin ID Area (Ac) C Ac C Ac
SB-12 0.51 0.31 0.158 0.9 0.46
Total 0.158 0.46

Existing Proposed
Basin ID Area (Ac) C Ac C Ac
SB OFF-4 1.13 0.56 0.63 0.56 0.63
SB OFF-5 1.76 0.9 1.58 0.9 1.58
Total 222 222




i

Proposed

A A A SR A

Basin ID Area (Ac) C Ac
SB-15 0.16 0.9 0.14
SB-16 0.21 0.9 0.19

Basin ID Area (Ac) C Ac C Ac
SB OFF-7 2.16 0.33 0.71 0.33 0.71
Total 0.71 0.71

Existing Proposed
Basin ID Area (Ac) C Ac C Ac
SB-22 0.57 0.35 0.2 0.9 0.51
Total 0.2 0.51




Existing Pr;posed
Basin ID Area (Ac) C - Ac C Ac
SB-25 0.36 0.37 0.133 0.9 0.32
Total 0.133 0.32

Existing Proposed
Basin ID Area (Ac) C Ac C Ac
Inlet 5.28 0.6 3.17 0.6 3.17
Total 3.17 3.17

Basin ID Area (Ac) C Ac C Ac
SB-27 0.33 0.37 1.122 0.9 0.3
NB-8 0.01 0.37 0.004 0.9 0.01
Total 0.126 0.31

Proposed

Existing
Basin ID Area (Ac) C Ac C Ac
FM-1 0.77 0.83 0.64 0.83 0.64
FM-2 1.57 0.9 1.58 0.9 1.58
Total 2.22 222

- f‘\:



Existing
Basin ID Area (Ac) C AC C AC
SB-32 0.95 0.48 0.46 0.48 0.46
SB-31 0.22 0.57 0.08 0.9 0.20
NB-9 0.01 04 0.004 0.9 0.01
Total 0.55 0.67




APPENDIX A-1

RESPONSES TO DRAINAGE AND
FORMAL FIELD REVIEW COMMENTS

Unit Date

1 Environmental Planning December 11, 2008
2. Highway Operations December 18, 2008
3. Environmental Planning January 6, 2009

4. Hydraulics and Drainage January 29, 2009



COM-09A REV. 2/91 Printer on Recycled or Reclaimed Paper

to

STATE OF CONNECTICUT

DEPARTMENT OF TRANSPORTATION

memorandum

subject: Subject Drainage Design
Project 88-H034
Hartford-New Britain
Busway — Newington
date: December 11,

2008

Brian Cunningham
Supervising Transportation Engineer:
Bureau of Engineering & nghway

Operations

from

ext.

é%%@e&éﬁ Planner
ronmental’ Planning

Bureau of Pollcy and Plannlng

[] schematic Design

[ ] Preliminary Design

I'_"] Semi-Final Design  [_] Final Design

X other Drainage
design review

My staff has reviewed the Drainage Design submission for the above mentioned
project and offers the following comments:

Details for the grassed lined swales are required and should

stormwater be in conformance with the 2004 Stormwater Quality Manual
to the extent possible.
- This office recommends not labeling / depicting the futurq’ I Ve
work proposed by CCSU.
2 Sheet1 | - In the vicinity of Station 119+90 (Leﬁ) there is a note- ‘ J:r_‘ b
: indicating "assumed future drainage connection™. Please -

clarify — Is this the expected drainage from the Station? If it
is simply local drainage, it should not be brought into the
busway drainage system.

The outfall at Station 123+20 (Right) appears to warrant
additional stormwater treatment.. Please investigate options.

S¥etron

3 Sheet4

A catch basin at Station 158+28 (Left) appears to possibly be
located within the cross culvert for a stream. Drainage should not
be directly tied into the cross culvert and should be outleted along
side the culvert, not within it.

v
|

If you have any questions regarding these comments please
Transportation Planner 2 of my staff at 594-

contact Kim Lesay,

2933.

Kimberly Lesay/kl@

cc:

Cynthia Holden - Mark Alexander

FROM THE DEsK OF
RICHARD B. ARMSTRONG ! ]

NAME

Paul Corrente — Andrew Piraneo

Dennis Guyette

FYJ. F’LS JSPLS

EE ME

DEC 11 2008 - }

B.7. CUNMINGHA
B.J. NA

T




REVIEW COMMENTS
STATE OF CONNECTICUT - Project No: 88-H034 (171-305)
DEPARTMENT OF TRANSPORTATION Town: Newington Section
Office of Construction Project Description: New Britain-
Hartford Busway
MEMO M . Date. December 18, 2008
TO: Richard B. Ammstrong , FROM: Princip oinee
Transportation Principal Engineer Offipt
Bureau of Engineering and ‘ Buresu g
Highway Operations Highway Operanons

] Preliminary Studies
[] Preliminary Design
[] Structure Type Study

[ Semifinal (60%— 70%)
[] Structural Layout for Design
[] Final Plan for Review (85% - 90%)

and the extension of the Existing Culvert at Site 3 (if the call out is correct —
See later comment).

DRAINAGE REPORT ¥ |
1. Inthe Structure Summary (and on the plans) there is no structure labeled SB-5

—is this correct or will it be added later?

v Sfrvedane

[ ] Drainage [] Final Design (100%)
[] Other Field Review [ 1 Other —M & P of Traffic
Co Comment
mment Not
Inc. Inc.
The Constructibility Review Unit has reviewed the drainage submission
inchuding plans and drainage report for the above noted project and we have the
following comments:
- | GENERAL
| . 1. The submission did not include PD comments as noted in the memo. v
2. The memo did not state what percent submission was being sent; we assumed it | +»~ drain lj;/ ér
to be the 60% (Semifinal) submission. Formwt Frecd
© 3. Miscellaneous Detail Sheets were not included in this submission therefore we ~chrrec
assume the Special Type ‘C’ Catch Basins are being installed because of the
-~ Retaining Wall. | /
4. Inseveral locations catch basms should be reviewed whether they need to be d
~ oversized to accommodate 30” and 36” pipes. |
5. More details are needed for the Retaining Walls, Grass Lined Swales, Scour wifl b V'é:fé
. Holes, Modified Riprap Aprons, 72” X 60" Box Culvert, Concrete Wingwalls ok |63% oy
Sdbm tsdion

NQlSd

hosdy baap upe da

2. Why are the culvert at Site 3 and the 72” X 60” Box Culvert at Station 174+55+ v d .y
not listed in either the Structure Summary orOQutlet-Summa . 'frf'*“L

3. The Swale Summary had various stations lisfed i EIR5 the | dpeves
swales shown on the plans. For example, SW3#ppeurs RS BRflon V/LD e h
133450 not 134+50; SW11 appears to beginat 18250 not 1 sttt lreyed

|
¥ Dromn. L“ ak LlJt {‘- b{ BT pUNH ;
resuk fi\%}l» rp PR P PR PV "’ ] :?t:"?—

é‘l‘f\v/

rcpy"f”
& t:\/

resa T

N7

\.
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/

4 The Swale Summary also appears to have several outlet elevations incorrect as

~ compared to the plans. For example, SW2 outlet elevation (85.00) should be

. close to the Top of Frame elevation of the Type ‘C-L’ Catch Basin (SB OFF-2)
which is at elevation 82.78. Please review the outlet elevations given for
Swales SW4, SW5, SW6, SW10, SW11, SW16, SW17 and SW18.

. Also, some of the slopes listed for the swales in the Swale Summary appear to

be incorrect in that the computation of the outlet elevation comes out different

than listed. Please review.

.- The Outlet Summary has some incorrect entncs For example, SB-30 Pipe Size

should be 36” not 24”; the Invert at SB-17 should be 72.81; and the Invert at

SB-25 should be 70.50. (These differences do not appear to affect the Apron

Types listed in the Summary.)

PLANS

. Sheet DRG-01: There seems to be some unlabeled drainage proposed for the
cul de sac on Lester Street. Please review.

. Sheet DRG-01: Should the Swale SW-1 outlet be shown endmg at the Type
‘C-L’ Catch Basin, NB-1 at Station 122+24.94 Rt.? Please review.

. Sheet DRG-02: It appears that the 24” RCCE at Station 130+-30+ Lt. is an mlet
with 24” piping to proposed manhole MH-1, as there is no flow direction arrow.
The existing drainage is unclear and the inlet flow line elevation is the only
pipe listed for the manhole.

. Sheet DRG-03: Swale SW-7 should be shown heading to the Type “C-L’ Catch
Basin NB OFF-2 since the Swale Summary lists the Outlet Elevation the same
as the Top of Frame elevation for that catch basin. '

. Sheet DRG-04: The 36” RCCE at Station 158+28+ Lt. does not show up well.
Please draw in the trapezoid shape at the proper location and add a flow

direction arrow for the 36 RCP.
. Sheet DRG-04: At Station 158+28 there is no need to call out removal of the

existing culvert since the proposed culvert is in the same location. The removal
falls under the applicable proposed culvert item and should not be paid for

v mn; M:/

separately. -
. Sheet DRG-05: More details are needed to show how the 18” RCP goes v
through the Retaining Wall.
. Sheet DRG-06: The Existing Culvert (Site 3) at Station 174+82+ is called out | |,/ Ndurcyle vt
to be extended on the southbound side of the Busway and to be removed on the rs| e ny invbeilat
northbound side. Which is correct? . ,
. Sheets DRG-06 and DRG-07 both include call outs for Catch Basins NB-8 and / calil o hs Lot { \
SB-27. It would be better to cut the sheet at a different station so that the call - ke|or, Ore 5
outs show up on only one sheet. o (‘1
10. Sheet DRG-07: Are the inlet and outlet 36™ RCP elevations the same at the v H \ ho
Type ‘C’ Catch Basin SB-30?_Only one flow line elevation is given. Vt\an Z:l‘:, K
If you have any questions, contact Janet Mazeau at (860) 594-2674. ' <t
cc:  James Fallon
Michael Masayda — Hydraulics and Drainage
Mark D. Rolfe
‘David C. Lavado — James E. Hamilton
Mary K. Baier — Michelle A. Lynch
..... s e e < b b Sanen b a1t e e ""PrOjeCt’NOT_‘"”“""""""" J
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. STATE OF CONNECTICUT subject: Drainage Design Review

DEPARTMENT OF TRANSPORTATION 88-H034 .
New Britain — Hartford Busway
Newington Section
. Town of Newington
memorandum Cdate:  January6, 2008

Brain Cunningham )
Transportation Supervising Engmepr-
Consultant Design — Highway Design

fion Supemsmg Planner
nvironmental Planning '

- -;Bureau.of: Engineering and Highway Operations “Bureau of Policy and Planning
Type of Design Review: -
. [)Schematic [<] Preliminary[} Semr-Fmal [ Finat ] Pemm (X1.Other: Dminago Review ey

T . My staff has reviewed the above mentaoned prqedand thewatermmmmp&ancemm Cae
of this office offers the following comments: - »

sgend G and L P'ansdcnatshowwons.'l.maeral
guide rail- and spiit rail fence locations, placeprwess
aggregateandmthosoareasadjacemmaweﬂand place

. . pavement.
T PR :+ | LegendH. Amnnnmumof&hd\esoftopsoﬂlsalsoneeded
T FEST S - le Thetypncalsectronsareuse?&esmmoutpmvrdingstaborsto
. ’ . provide an adequate determination.
< =, - 2] General’ |'s" There is lo be no staging and or storing ofmazenal on-site I/ oy Incor ps raded
) - [..Comments | -wfmoutrewewandapprovalbymeDepamnenttoensureno o a‘."klmku 4-3 i
environmental impacts. Provide NTC. | Condracder
) N . Meremudepmreoonstucﬁonnsbmnrandwhm L~
N R R . possible, "all existing drainage shall be removed and not
} . abandon; filled or plugged. .
R RS | " | e Since this roadway will have Emited access, the drainage \/P'b" s—'tﬂp‘\’" svbmviiy
S NS design should consider alternative pipe selections. : Ty e
' ’ Determination should be based on overall cost savings. :
» _ Retaining Walls shouid be numbered. -
o Provide design deiails for spiash pad, scour holes, swales,
sizes, CB types, eic...
e Are edge drains being proposed? }f so, will edge drain |
_outlets be required? Please clarxfy If so, indicate and show
‘on plan sheets.
+ -Ensure.all state and town drainage is separated to the extent
.possible. if not, piease identify.
o The 100-year fioodplain, SCEL and wetland limits need to be
- clearly visible.
o For slopes greater than 15-feet, reverse slope benching may
- be required if soil conditions are not adequate. i
o SCS is not considered containment when doing open water
excavation. Full containment and water-handiing is required |
in those areas where existing cross culverts, splash pads and
or scour holes are being proposed adjacent to a wetland.




At Sta. 118+00, what level of stormwater treatment is being

3 ~ DRG-01 .
provided from project 88-H035 (New Biitain Section), prior to
entering the drainage system fot project 88-H034?7
‘s What level of stormwater treatment is being provided from v+
project 88-H03¢ (East Street Station), prior to entering the |’ ;
drainage system for project 88--H0347
. ' At Sta. 122+24.94 RT, should this be a Type ‘C’ CB rather | vV 6%
than a Type ‘C-L’ as proposed? Please clarify.
» Wil the northbound platform (not shown) for the East Street
Station interfere with SW-1? Please clarify.
Where will SW-1 discharge? s
At Sta. 123+50 RT, there. appears fo be ample room to
design an_outlet“with a swale for additional overfand flow |
leading into-the wetiand area. Themrrentproposalhasa -
- short run and should be modified. . P
.- .. _.le . Between St 121+00 LT, and 123+5qu; shouldn‘t the |
) N mﬁhﬂgmﬂkm%w&&dmem fe - .
- 4 DRG-02 , [¢/ AtSta 126+50, provide a tributary sign for Bass Brook.

Between Sta. 129+50 and 141+50, why.sheet-flow LT and |

away from a curbless section RT7 Why is SW-3 needed?

SW-8 appears to ba within the multi-use t;il. Please clarily.

- At Sta. 138+50 LT, whylsaza-footw—inch C!assVRCP o
* required outside of the roadway? Pledse clarily: : S
+ e At Sta- 145+75 RY, there isnanepdh;gﬁecﬂydmbm gk

-, stormpwater’ iftd the. wetland. - PUR the dfiamage” soutts ﬁa;t-

;0 design an- eutiet with “a “swale for .3 L overts

. leading into the wetland area. Theimmheressavondable

’ faufw M,

- Where i SW-10 discharging?

At Sta. 158425, I the existing culvert is conveying dean

then:do not tie the proposed drainage (dirty water) into the
system. with clean: water.. 'mesystermneedmbeseparahed

' .. Pull'the proposed system south.

If the cross culvert at Sta. 158+25needstobeup9raM.

- then a water-handling and sequencing plan is required for

review and consideration.

‘water from an upstream location to.a downstream location, |-

“DRG-06. - "

_ - Take the upstream drainage and- dtschapge atSta. 168+00 LY
- with SW-13A.°

. At Sta. 171+65.31 LT, it is impossibie to determine the impact
- the discharge will' have without

- where the wetland.
limits' are. Direct discharges shoukd be avoided.

K]

»

cc w Arvet ]

| DRGG6 -

"For the proposed concrete box cuivert, a water-handling plan
- and sequencing plan is. required for review and consideration.

T DRG06 807 -

At-Sta. 186+00 RT, pull the 88-foot 12-inch RCP back to the
extent possible and.provide additional overiand fiow.

‘--DRG"D'7 :

" If. the “existing- cross culvert requires.an upgrade, a water-
- handling plan and sequencmg plan Is requ:red for review and

conslderation.- .

. See comment6 regardmg mixing clean and dirly water.

At Sta.-197+00 RT, pull the 28-foot 12-inch RCP back to the
extent poss“ble and prowde additional overiand flow.

orr 3o bess Pod

L

colaey 4

If you have’ any quesbons regardtng thesa- corrmenis piease contact Mr. Paul Corrente at 860—594 2932

Andrew Piraneo/ap -
cc:

Cynthia Holden -

Paul C
Mark Alexander — Kim Lesay — Amanda Frextas )

- Dave Mancini — Dave Cutler

Bob Raeilly — Jacob Argiro (See comment 3)
Chung Lung Chow — Yolanda Antoniak.

Dennis Guyette

A\“!“G!



2\ subject:  Project No. 88-H034 (171-305 PE) -

TATE OF 'CONNECTICUT
ARTMENT OF TRANSPORTATION New Britain — Hartford Busway
- Drainage Design Review
Newington Section.
memorandum date: January 29, 2009
to:  Mr. Richard B. Armstrong o from: Michael E. Masayda
Trans. Principal Engineer Trans. Principal Engineer
Consultant Design ' . Hydraulics and Drainage
Burean of Engineering T . : ‘ - - Burean of Engineering

md Mgy Opertions 54 5954 UJM

. We have reviewed the drainage submission, togethcr with the deslgncr’s responses to our
previous comments, dated August 2, 2007. This submission only included the drainage plags and -
supporting dramage report. We offer the followmg comments: e

No. : Comment : Ine, | Not
. Ine.
1 | Our prev:ons comments have been adequately addressed with the exception - '/ -
_ of previous comment no. 6, which concems the environmental and ® ;
. hydraulic impacts that will resuit if the twin box: culverts at Sta. 126 +82 | <} ' -
(Site 2) are extended upstream. The designer’s response indicates that this : P

issue will be addressed at Final Design. We recommend that this issne be

resolved as socon as possible in order to maintain the project schedule.

e

See our previous comments dated July 5, 2007 (which were referenced in
previous comment 6) that enumerate the additional environmental and
Lhydrauhc impacts that will be infroduced 1fthe Bass Brook crossing is

extended upstream.

2 | Areview of the storm drainage calculations shows that design velocities are |.
below the recommended 3°/sec for self cleaning at numerous pipe segments. /

*| The proposed storm drainage systems should be revisited and revised as 1
: necessary to ensure these self cleansing velocities are achieved. See section
I 11.11.9 of the Drainage Manual.

3 | All drainage calculations should be checked and initialed for accuracy. See | , ]
Ttem a.16 of the Drainagc Des’ign checklist.

!
. ‘ . ‘ |

4 | Justify thc need for the class V RCP pipe that is bemg proposed ata number v’ th +o dmmw '{" /
4

‘| of locations throughout the project. rty{m ons, Ao ely 3a\
DI;’)/ s prop o &

5 | Drainage rights and easements were not 1dent1ﬁed on the drainage plans. | v th/s 1f5er wN( bl Ng
The impact of oytletting busway dramage at the proposed locations cannot Gl rlfr. L3 ol a M‘*Uﬂ
‘ be adequately evaluated until the DOT ROW limits together with the e ) ’3" i g
: existing and proposed drainage rights and easement are dCPlCted on the | P ety
plans

k\) C uA’\}‘(r -L IR "‘!We ’\S( 3}’\ . ;ui /lgr‘“ rﬂﬁ.—'tjx'i H‘--f"féa b‘o 'f"f\r\ s y\-“—r,fll +' 43 rj'ﬂf! :C.\\':lp (TR L) ‘\' A— ” 'Aﬁ

~~ .



Mr. Richard B. Armstrong -2-

Project No. 88-H034 (171-305 P.E)

Michael E. Masayda New Britain — Hartford Busway
’ Date -Jamxary 29,2009 Drainage Design Review
4 Newington Section
No. ' : Comment Inc. Not
: . ' Ine,
s cont.| For example: Sta. 145 + 64 Far right — The outlet location is proposed ' / A b e
outside the ROW limits for the Cedar Street (Route 175) roadway. Who g:::( w]

ownsmepropertyandwhcrealongthepropertyhnclsmenewouﬂet
proposed‘7 ‘ :

6 Flow arrows should be shown 200’ beyond all drainage outlets or shown
to terminate by dissipation or entrance into a watercourse or body of water
as requested in ltem b.11 of the Drainage Checklist.

Sta. 171 + 65 Far Left.

. defined in order to accurately assess any project impacts to the regulated
| boundary. Include Piper Brook’s 100 year flood elevation and floodway
boundary limits-on the plans. Project outfalls that will extend.into the
SCEL and Piper Brook’s 100 year flood boundary should be shown on the
plans and identified in the dramage report.

8 Identify the hydraulic control (i.e. house sill elevation, roadway elevation,
" | etc.) and tailwater assumptions used to design and evaluate the cross

W requirements can be adequately reviewed and verified.

9 | Sta 118+00 Left to 123+30 Left — Six catch basins are proposed on the
left sidé of the busway .withilra't’otal distance of 540 feet. The number of

pavement only. The gutter flow calculations show that five of these inlets
will each intercept less than 0.5 cfs with computed gutter spread widths

excessive number of basins in this location.

¢ 10 | Sta. 126 + 82 (Site 2) ~ The existing twin box culverts convey Bass Brook
and are listed in the NBIS as Bridge No. 05357. The hydraulic crossing
was analyzed in preliminary design and determined to be hydraulically
adequate. See Preliminary Hydraulic Report for Site No. 2, dated May
‘ - | 2003. The Site No. and Bridge No. should be referenced on the plans.

For example: No flow arrows are shown for the proposed ' outlet at

7 - | The established stream channel encroachiment lines (SCEL), as presented |
) on the plans in the vicinity of the project, are unclear and should be better |
culverts so that the proposed culvert dimensions and allowable freeboard |

inlets seems excessive since they will intercept the left side of the busway |-

-that are well within the allowable. Reevaluate the design to avoid an |

N A T
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'r.'r’y To:
“  From:
Date:

Mr. Richard B. Ammstrong ' -3-

Project No. 88-H034 (171—305 P.E )

Michael B. Masayda New Britain — Hartford Busway
January 29, 2009 Drainage Design Review

Newington Section

Comment

Not
Inec.

i

13 .

Sta. 130 +00 Far Left — The new 24” diameter pipe inlet will replace the
existing one before connecting to the existing 24” diameter pipe and |

ultimately to the twin box culverts at Sta. 126 +82. The storm drainage
computations at this location begin at the 24™ outlet at the twin box
culverts and extend upstream to the new 24” inlet. "

a. Itis uncertain how the 0.76 feet tailwater depth was determined and if | -
the water depth carried by the twin boxes was considered in | -

developing the starting tailwater elevation. Include the supporting
information that documents “how the tailwater elevation was
established.

b. The pipe system functions as a_culvert and should be analyzed as

such. Consider both inlet and outlet control in the-calculations.

c. - The proposed pipe should be designed for the 25 yw storm since it is
a cToSss culvert under Route 9. ,

Sta. 158 + 25 (Site 2B
a. The proposed 36” diameter inlet is labeled on the plans but is not

included in the storm drainage computations.” Review and revise the
storm drainage computations to ensure the additional drainage area
intercepted by the 36” diameter inlet is reflected in the storm drainage

' computations.

b. Reference the inlet as Site 2B to be consisten-t with the previously
prepared hydranlic report at this Jocation.

Sta. 174 + 55 — A new 6 "w x 5° h box ‘culvert will replace the existing

3’w x 3.5’ h stone box culvert that is located at Sta. 174 + 82 (Site 3).
The drainage report indicates that the new cross culvert is proposed 30’
south of the existing crossing in order to maintain flows through the
existing pipe during construction. The existing stone box culvert was
hydraulically analyzed in preliminary design and is referenced as Site 3.
(Excerpts from the Preliminary Hydraulic Summary for Site 3, dated
March 2003 (rev. 7/04) were included in the current drainage report.) ~

a. We recommend that the new cross culvert be located as close to the

existing stone box as possible to provide a proper alignment bétween ;

the watercourse and the proposed cross culvert. This will also
minimize the enwronmental 1mpacts in the watercourse
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Mr. Richard B. Armstrong -4- ' Project No. 88-H034 (171-305 P.E.)

Michacl E. Masayda . New Britain — Hartford Busway
January 29, 2009 Drainage Design Review
Newington Section
No. ' . l Commgnt ) ' . Inc. , ]lj::
13 -|b. Include a channel profile to show how the proposed invert elevaﬁoﬁs \/ PMPS;‘ é tnerts ;
cont. will match-into the existing topography and channel bed clevations. |- . J’u‘wq '
Sec Item B.7 in the Drainage Design Checklist. _ A5 _
c. Channel revetment calculations should be bmvided following the '
guidelines in Chapter 7 of the Drainage Manual and the FHWA Vo chaared
_ publication entitled, HEC-11 Design of Riprap Revetment. ' M'g vkl 313

d. Document the hydraulic control and tailwater assumptions in the v~ ‘\ﬂ-ém(:( confro

drainage report. 'S

: | erepiny

14 [ Sta, 194400 .

a. The storm drainage computations do not include the additional 5.19 |- : S,

| acres contributing from the inlet pxpe at Sta. 194400 Far Right! The /E it oves \)/

’ B - calculations should be revised to reflect the entire drainage area| | |aLlu Ked
conveyed by new 36" diameter pipe. :

b. The contours shown for thé delineated drainage area to the cross | -
culvert were not provided in their entirety and consequently the [~ |- : ‘
drainage area that contributes to the pipe at this location cannot be
verified. A

‘c.” The calculations. reference the proposed 36” diameter cross culvert as
° Site 4 which is the same reference used for another hydraulic crossing \/’
that is located in adjacent Project No. 93-H046, at Sta. 223 +50..
Eliminate the reference to Site 4 for the crossing at Sta. 194400 to

~ avoid confusion between the two projects.

cc: JosephJ. Obara
Julie F. Georges — See comment no. 1
Mark W. Alexander — See comment nos. 1, 7 and 13
Paul N. Corrente — S:.;e commcnt nos. 1, 7and 13

)g/Yolanda Antoniak/ya:sd-

'088_H034B 1101 Al
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APPENDIX A-2

RESPONSES TO REVISED
PRELIMINARY DESIGN COMMENTS



Responses to Revised Preliminary Design Comments
te Project No. 88-H034

Responses to comments received from Theodore D. Lapierre, Bureau of Engineering and
Highway Operations, dated July 6, 2007:

As requested in your memorandum dated July 3, 2007, we have reviewed the revised Preliminary
Design Plans for the subject project, and have no comments to offer at this time.

1.

Response: No response required.



‘e.sponses to Revised Preliminary Design Comments
tate Project No. 88-H034

Responses to comments received from Mario Marrero, Project Development Unit, dated July 19
2007: : '

1. The PDU emphasizes that the full access drive to the new CCSU campus should be located along
Route 175 east of Route 9 and east of the bridge over the rail line in a location similar to where a
drive with a right-turn-in/right-turn-out restriction has been shown on other plans. This would
have major advantages for everyone compared to any location west of Route 9 which requires the
CCSU drive to pass under the freeway as shown in the plans which were submitted for this review.

If the CCSU major access is provided east of the railroad, it does not eliminate the direct
pedestrian/bicycle connection under Route 9. However, it could be reduced in scale to an
emergency vehicle drive and there would be more space available for the Busway and bike trail
facilities.

Response: Full access to the new CCSU campus from Route 175 has been discussed at meetings
with the Department and with CCSU. The Department is proposing to replace the Route 175
bridge over the abandoned rail line/proposed Busway with a structure that would allow for future
expansion should access be provided at this point. In addition, lowering the profile of Route 175 in
this area to accommodate such access is also being investigated. Design and construction
responsibility would need to be discussed and agreed upon between the Department and CCSU.

. In the meeting held on September 5" between the Department and CCSU, it was agreed that the
two-way access road, as shown on the Revised PD plans, would be provided even if major access to
_ the new campus is ultimately off of Route 175. ( ccsV rosdwey his bern elimina
from Yhiy Progect:)

2.. There is no engineering reason why the CCSU drive east of the railroad structure, which is the
natural location for a CCSU site drive, cannot have full access. The current proposed drive in this
location is planned to have a “right-turn-in and right-turn-out only” restriction, which forces the
circuitous entry route that is shown on these P.D. plans. There is plenty of separation between this
drive location and both the Route 9 northbound exit ramp intersection to the west and the nearest
major intersection further to the east. Signal timing should not be a problem; and, any necessary
turn lanes can be constructed without widening the bridge. If more separation is required for lane
transitions, there is room to adjust the intersection location. We can also deal with any limitations
in sight distance, if any, which are created by the vertical curve over the railroad.

Response: Full access to the new CCSU campus from Route 175 has been discussed at meetings
with the Department and with CCSU. The Department is proposing to replace the Route 175
bridge over the abandoned rail line/proposed Busway with a structure that would allow for future
expansion should access be provided at this point. In addition, lowering the profile of Route 175 in
this area to accommodate such access is also being investigated. Design and construction
responsibility would need to be discussed and agreed upon between the Department and CCSU.
(Ruswon Prehile wvus 1Outrs &p atcomodaly rew R4c75 3 ‘fNC{-MJ

3. There are so many advantages to CCSU for reconfiguring their site drive so that major full access
is on their Route 175 frontage in the location where they are now proposing a restricted use drive.
They include, but are not limited to the following:

. A. The major access would be in a location where the new campus can’t be seen from Route
175. This must be compared to the current proposal, which has the only full access drive

Fomdo



Responses to Revised Preliminary Design Comments
ate Project No. 88-H034

about a half mile to the west, a quarter mile past the point where the campus can be seen
from Route 175. Between the distance from the front of the CCSU site and the long drive
required to bring entering traffic back under Route 9, the entering driver must travel almost
an additional mile. This is guaranteed to cause confusion on the part of campus visitors
who may not be familiar with the details of the campus.

B. The full access drive would be dedicated to CCSU only. This avoids all the complicated
bus station operations inherent to the current combined drive. Signing for the university
would be much simpler and more visible without any complications from Busway and bus
station signs. There would be no confusion caused by the bus station connections and
operations, because campus traffic would be mixed with Busway traffic. There would be
no potential backups or delays caused by campus traffic entering the bus station or waiting
for busses to complete their maneuvers.

C. The drive could have a far superior alignment. In the current PD plans, the curve at the bus
station has a 25 mph design speed and the curve on the east side of the overpass has 30 mph
with close to the minimum Stopping Sight Distance of 200 feet. We expect that both of
these curves will be driven at higher speeds on a routine basis. It is common driver
behavior in this type of alignment for speeds to be ten miles per hour faster that the design
radius and for drivers to cross the centerline. This would indicate that a2 SSD greater than
300 feet should be provided in this type of alignment.

. Response: See response to Comment No. 1 above.

4. In addition to the advantages to CCSU noted above, there are additional reasons why the
Department should push for elimination of this PD plan location as a full access drive. These
include, but are not limited to the following:

A. The cross section under the Route 9 will be much easier to construct. It is not clear to this
unit that there is a practical means of installing the initial sheet piling which will be
required to construct the cross section shown on the plans.

B. The CCSU drive would be located where there are no traffic complications along Route 175
other than the drive itself. In the PD plans, there is potential for backups out of the drive
because of conflicts with the bus station and there is potential that traffic queues would
block other streets and possibly even the already marginal operations of the Route 9
southbound entrance ramp intersection.

C. Additional undesirable effects of driver confusion for people when they first arrive from the
east and find that they can not legally turn left into the drive is that some number of them
will make the illegal left turn into the site while others turn around in the gas station drive at
Fenn Road before they ever reach the full access drive.

Response: In May, Baker submitted a structure type study for the Retaining Walls below Bridge
No. 05358 — Route 9 Over Busway to the Department for review. This study detailed the
construction methods for installing the recommended micropile tie-back walls under the Route 9

. bridge.

See response to comment No. 1 above.
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5. The PDU points out that the “right-turn-in and right-turn-out only” restriction in the PD plans
results in all traffic from the east having to drive past the initial site drive and pass through both
already congested intersections between Route 175 and the Route 9 ramps before they can legally
turn left into the site drive. It is not clear whether this number is larger or smaller than the number
who would have to pass through those intersections coming from the west if the drive is relocated.

Response: The Revised PD plans only show access from East Street and do NOT show “right-
turn-in and right-turn-out only” access off of Route 175. In addition, see response to Comment

No. I above.

6. The retaining wall between the Busway and the access road would have “soﬁer hit” characteristics
if it could be formed with a safety shape rather than the vertical wall shown. This would affect the
thickness of the wall because of the slant of the safety shape.

Response: A vertical face wall was proposed in accordance with Section | 3-3.04 of the CDOT
Highway Design Marmal. ( SL $sr B slens Aset 821 sybmded Sor dhin evall

7. If the Department continues with alternative, it would be highly desirable to increase sight distance
to a forty mile per hour design for the curves on this entrance drive as noted above.

Response: This can be investigated during Final Design, however, the physical restrictions of the
. existing Essex Place condominiums, the existing Route 9 bridge and matching into the proposed
East Campus work (by others) limit the alternatives available. ( Acaess Roud ey hesn

elimmaber fromn iy Pryeh)



Responses to Revised Preliminary Design Comments

'a;e Project No. 88-H034

Responses to comments received from Charles S. Harlow, Traffic Engineering, dated July 26,
2007:

1. The Busway driveway should be located so that the queue on the CCSU Access Road
approach to Route 175 does not extend to this driveway.

Response: This comment should be forwarded to SEA Consultants, the final designer of
Contract No. 88-H039, the Busway stations.

2. The width of the opening between the Busway drive and the Busway should be reduced so
unauthorized vehicles are discouraged from entering the Busway.

Response: The width of the Busway drive to/from the Busway cannot be reduced. The width
shown, established using AutoTurn, is necessary to allow buses to enter the Busway in both
directions as well as exit from both directions. :

3. Will parked buses block the sightline for buses entering the Busway from the Busway
driveway? :

Response: Sufficient space exists for a bus 10 move far enough forward, before turning onto
the Busway, to see past southbound buses stopped at the platform.

‘4. Will allowance be made for a future CCSU Access Road under Route 175 (Cedar St.)?

Response: The Department’s proposal for replacing the Route 175 bridge over the
abandoned railroad/proposed Busway does not allow for a future access road.

5. At the Cedar St. Station t}3e pedestrian path across the parking area should be avoided. Can
the pedestrian path be designed so pedestrians cross at the south side of the parking area?

Response: This comment should be forwarded to SEA Consultants, the final designer of
Contract No. 88-H039, the Busway stations. '

6. Coordination with the bridge replacement project will be required.
Response: Agreed. This should be coordinated during Final Design.

7 A two-foot wide concrete curb is shown separating directions of traffic on the Busway. At
STA 120+80 and STA 154+30 this two foot area is being used as a pedestrian refuge island.
This should be designed flush and meet AASHTO and MUTCD guidelines for island size
and sign installation.

Response: The two-foot wide island shown is not intended to provide pedestrian refuge.
Rather, it is proposed to allow the installation of a fencing system and signage to channel
pedestrians to cross the Busway at the crosswalk only. The two-foot wide islands are located
within six-foot wide striped medians at both locations.
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‘Iesponses to Revised Preliminary Design Comments

8. How will the Busway traffic be maintained when the future abutments for the proposed
garage in the vicinity of STA 134+00 is constructed?

Response: This will only be an issue if the parking garage construction significantly lags
behind the Busway construction. If this turns out to be the case, and as discussed at the
Revised PD Review meeting held on July 1 7* it is assumed that the footings for the parking
garage piers will be constructed in the median during construction of the Busway itself.
Busway traffic can be maintained on the Busway as shown while the outer “drop-off” lanes
and remaining necessary parking garage footings and piers are constructed. Once complete,
Busway traffic can be shifted onto the newly constructed “drop-off” lanes while the median
piers are constructed. While this is a viable option, construction staging and maintenance
and protection of traffic plans will be developed during Final Design.
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Responses to comments received from Ravi Chandran, Constructability Unit, dated July 26

2007:

General Comments

1.

®.

Please provide details with the retaining walls in the 30% design.

Response: InMay, Baker submitted a structure type study for the Retaining Walls Below Bridge
No. 05358 — Route 9 Over Busway to the Department for review. This study included details for
these walls. Details for all other walls were not shown on the plans as this is a Final Desi

(3L §or D plen> hact beeny Svbmcthed o D"TPFOI‘ erMJIm sign task.
It is reminded a comprehensive construction schedule is now required with the 60% Design
submission.

Response: To be included in Final Design. ( Aot 1netvdrd wit~ th 6 8% s Deay N J

What will be the treatment at the interface of the concrete pavement and asphalt at the station
locations.

Response: This will be investigated, and determined, during Final Design. e pozemont ot H
s dahtony iy ToEly coepmdt. g sign. 4

Additional survey information is warranted on the plans. This office recommends a separate

survey control plan.

Response: If desired by the Department, and part of the Final Designer’s scope of work, a Survey.
Control Plan can be included in future design submission. :

All drainage structures should be shown on the cross sections along with the proposed invert
elevations.

Response: Only critical cross sections are shown on the PD plans. In addition, the drainage

design is schematic in nature and, therefore, proposed invert elevations are not cbmputed

Proposed invert elevations will be computed during the formal drainage design, which is a Final

Design task Proposed drainage structures will be shown on the cross sections in subsequent Final

Design submissions.( Ove insy) Skrottores ok inclv ded 1A Tl tross rechons, Prw
theva bibas ot Asked on tle DA 49 Plor S 2D

Please provide details for the concrete pavement and the treatment at the bituminous concrete

islands.

Response: To be included in Final Design. ( Not aumt wpuat db&—a:n( v ouewl d Ae ﬂew;{é 1’5 a
told Joht wtt no spetcrf trtotarnt)

Additional cross sections are warranted, preferably every fifty (50”) feet and every major structure

location.

Response: Only critical cross sections are required as part of Preliminary Design. Cross
sections, at 50-foot intervals and at other locations as warranted, will be included in Final Design.
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10.

11.

Will open cut construction be allowed for the installation of the culverts? Or will temporary earth
stabilization be necessary?

Response: The Rehabilitation Type Study for this culvert, submitted to the Department in May, |
briefly discussed construction activities. Specific construction methods will be included in Fi inal

Design. ( OPpn cuk Co AvtrutHon Ty allogse é)
Has an environmental review been performed for the project?

Response: Wetland and watercourses have been identified and delineated on the project base

mapping. All other environmental work is being performed by the De and i ;
OEP hod commonbed on te Srnin &ype%U;‘F- sufa'rn " ubflf’}mem " omEomE

All structures placed on spread footings should be placed on 1’ of crushed stone on top of
geotextile. '

Response: To be investigated, and included as necessary, during the structural phase of Final
Design. ( o\ reports indicudt svygesked Arcidnent)

Based on the limited review of the soil and rock reports, there are areas of the Busway roadway
that would benefit from a geotextile application.

Response: To be investigated, and incorporated as necessary, durin, the eotechnical
Final Design. ( Soll recommen dattons Auvye 4 ; gﬂo"g 5 al phase of

Plan Sheet No. 6 (HWY-01)

1. Lester Street cul-de-sac should be modified to accommodate the proposed roadway embankment.

Plan Sheet No. 9 (HWY-02)

Response: The Lester Street cul-de-sac is shown as proposed by the City of New Britain.
Coordination between the Department, the Final Designer and the City of New Britain will be
required during Final Design concerning this issue. ( tle 2xgby g Cul-Qe-Sac 15 e n
raodidied Yo otcommo dodr e busuny Design ) ]
It is recommended the noise barrier be completed on the adjacent project. This contract covers the
costs of remove and reset during construction operations, if the adjacent has ¢ompléted -

construction.

Response: It is anticipated that both contracts will be under construction concurrently. As such
coordination between the two contracts will be necessary during Final Design. The Department ,
may want to consider having the entire run of noise barrier installed under, the New Britain (No.
88-H035) contract. ( Destgn and G shmaly 04 newt burrien Shoitd Ly carrer d
U Ao 600\'(709"’ 8?" H O?S_)

1.

What is the CCSU schedule for their work at the station? It is recommended not to have two (2)
contractors working in the same vicinity.

Response: The exact schedule for CCSU's east campus development has not been determined.
Coordination between the two contracts is required during Final Design.
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2. Anticipated monitoring of settlement should be through out the life of the project, as well as the

Route 9 abutments, not only during the construction phase.

Response: It is recommended that further discussion with the Department concerning monitoring
of settlement take place during the Final Design phase. Any monitoring requirements the
Department chooses to have can then be incorporated into the contract. _

Plan Sheet No. 14 (HWY-04)

1.

The 36" CMP should be replaced.

' Responmse: This will be investigated during the formal drainage design, which is part of Final
Design. ( e RN CAP S b.¢¢47 rf/)LuccA witi a 367 /46/7/

2. Therg are railroad ties and ballast that will need to be removed and disposed.

Response: This will be investigated, and incorporated into the contract documents as necessary,
during Final Design.

Plan Sheet No. 18 (HWY-06)

1.

New structure should be monitored for settlement.

Response: It is recommended that further discussion with the Department cohceming monitoring
of setrlement take place during the Final Design phase. Any moniioring requiremenis ihe
Department chooses to have can then be incorporated into the contract.(Seils re,

mmatcott SU3 3OS Hrcukmend) . (Sorts reports

This office recommends the structure be placed on 1” of stone and geotextile to limit possible
movement.

Response: To be investigated, and included as necessary, during the structural phase of Final
Design. ( sai\s repoeds tndwske srgseed Hreatnend )

Plan Sheet No. 27 (UTL-02)

1.

Please show conduit runs for luminaries as well as the anticipated power distribution center.

Response: This comment should be forwarded to SEA Consultants, the final designer of Contract
No. 88-H039 (the Busway stations) which includes illumination.

Each luminary should have a designated fuse to limit string outages.

Response: This comment should be Jforwarded to SEA Consultants, the final designer of Contract
No. 88-H039 (the Busway stations) which includes illumination.
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‘esponses to Revised Preliminary Design Comments

Items
1. Missing items — drainage items, remove and dispose of railroad ties and ballast, water handling,

Response: The drainage design for the PD is schematic in nature. As such a SF unit cost (based
on pavement area) was used 10 estimate the cost of the drainage items. The other items, if
necessary will be included during future design submissions. It should be noted that the Revised
PD cost estimate carried lump sum items for both “Minor Items” and “Contingencies”, both of

which should cover the cost of the items noted..

2 Unit cost recommendations — the following are unit cost recommendations for certain items based
on review of current prices off of Site Manager Reporting System:

Earth Excavation $16.11/CY

Formation of Subgrade $ 1.45/SY

Processed Aggregate Base $35.00/CY

All Asphalt Items $69.91/Ton

Concrete Curbing $ 25.60/LF

Concrete Transition Barrier . $350.00/LF

Protective Fence (6’ High) $101.00/LF

Construction Staking should be increased to 5% of the total estimate as there will be

’ additional monitoring of existing and new structures covered under this item.

Response: Baker, in conjunction with the Department, has revised the unit costs for all contract
items for the New Britain — Hartford Busway. This was done in July and new cost estimates
submitted to the Department.

(sex Seoni= Fred Gor¥ Estromubt For (shes} el o
,nétk{tc(/ud ¢¥fw~~J‘ J
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Responses to Revised Preliminary Design Comments
State Project No. 88-H034

Responses to comments received from Michael E. Masayda, Hydraulics and Drainage, dated
August 2, 2007

1. Typical Section shown for Busway Mainline at Station Platforms (East and Cedar Street Station) —
The Busway’s typical section for the station platform does not provide a shoulder and limited
width will be available to collect water in the gutter before it spreads into the travelway. Ifa
shoulder cannot be provided, then gutter flow should be intercepted as much as possible prior to
discharging towards the platform.

Response: The typical section shown for the Stations has been agreed to by the Department.
Formal drainage design will be performed during Final Design, a goal of which should be
interception of as much gutter flow as possible prior to the station platforms.

INvC.

~NOT
IAC.

2. Typical Section shown for Busway Mainline at Future CCSU Station — The cross slope shown for
the single lane on the right side of the Busway section is directed to the proposed median, away -
from the offroad swale. Redirecting the cross slope toward the proposed swale may eliminate the
need for a storm drainage system along the inside of the median. '

Response: The CCSU station is located on a horizontal curve in the Busway alignment. As such,
this section is superelevated as shown on the Revised PD plans.

3. Critical Section 120+50 — The proposed 6” deep ditch shown on the right side of the section is
very close to the edge of the road and may be too shallow for the flow in the ditch. As the
drainage design develops, the calculations may indicate that a deeper ditch is required to contain
the flow.

Response: Agreed. This should be investigated, and adjusted as necessary, during the draincge
design phase of Final Design. ‘

4. Busway STA 126+50 and CCSU Access Road STA 21+00 — The inlets are proposed at a low
point and will be located in a sag condition, as described in Section 11.7 of the Drainage Manual.
Drainage calculations should follow the guidelines discussed in this section of the Drainage
Manual to ensure the allowable flooding limits are achieved for not only this location but similar
sag conditions throughout the Busway design.

Response: The drainage design will meet all requirement of the CDOT Drainage Manual.

SEE
BELOW

5. Stream Channel Encroachment Lines (SCEL) are delineated on the preliminary design plans. Any
work within the SCEL will require an SCEL permit.

Response: Agreed. A Stream Channel Encroachment Permit was previously identified as being
anticipated (Section 16.0 of the Preliminary Design Report) for this contract.

6. Critical Section STA 126+80 — The existing twin box culvert needs to be extended upstream
should the roadway be widened for the CCSU access road. See comments from this office dated
July 5, 2007 concerning the Rehabilitation Study Report, referenced as Site 2, Bridge No. 05357.

Response:  To be included in Final Design.
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APPENDIX A-3
RESPONSES TO SEMI-FINAL DESIGN COMMENTS

Unit Date

1. Environmental Planning June 15, 2009
2. Hydraulics and Drainage May 26, 2009
3. Environmental Planning ‘ May 15, 2009
4. Hydraulics and Drainage April 20, 2009



STATE OF CONNECTICUT
‘ DEPARTMENT OF TRANSPORTATION

subject: Semi - Final Design Review
88-H034

New Britain — Hartford Busway
Newington Section
Town of Newington

date: June 15, 2009

memorandum

to
Brian Cunningham
Transportation Supervising Engineer
Consultant Design — Highway Design » lanning
Bureau of Engineering and Highway Operations Bureau of Policy and Planning

Type of Review:
[J Schematic Design [_] Preliminary Design [X] Semi-Final Design [] Final Design [_] Permit [ ] Other:

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

Sem| — Final Design Report

1 Table 5 o The wetland areas are numbered 3 through 11. Is there a [wedlgnd AV bor
wetland area No. 1 or No. 2? O 53 typr & hey Rolh
' » Be prepared to discuss temporary wetland impacts. As an | / 4k .00 ," 7
example, wetland area No. 3 indicates no permanent wetland |- __ A

impacts for retaining wall (RW) 105. Yet, there will be +mpec f y Lo
temporary impacts as a result of providing a cofferdam for the AR M ST T
construction of RW 105. AN ke

» Not sure where the wetland impacts are for wetland area No. | STA 1A[Vice Righ+
11 located at Sta. 187+00 LT. Plans show the wetland limits
far LT. Please clarify. ‘

o The wetlands located under Route 175 are not accounted for. | v~ //hlee oS m

It is not known who is taking responsibility for the impact, as RAS w ue
there are two designs being done concurrently at this prio J{"*‘
location. The other design is being done by State Bridge.

Please forward findings to this office as soon as possible.
e General Comment. Similar to Table 5 and Table 6, a table
"~ regarding floodplain impacts should be developed.

N

The following three impacts listed below were not accounted for
within the table, but are clear impacts based on the design plans.

o At Sta. 171465 RT, the placement of a riprap splash pad in
the wetland is permanent impact.

o At Sta. 175+00 LT, the swale discharge in the wetland is
permanent impact.

s At Sta. 194+00 RT, the placement of a scour hole in the
welland is permanent impact.

Semi - Final Design Submission
2 TYP e . Along the Multi-Use Trail where a Legend G or | is needed,

provide process aggregate. Revise graphics and provide a

Legend T symbol at these locations. '

N IRNENAN




Legend Table T. The thickness should be 4-inches and not
2-inches as labeled. Please clarify.

3 MDS-13 |« The Scour Hole Data Table, at Sta. 174+65 RT, indicates a
" type 1 modified riprap and the pians call for mtermedlate \/
Please clarify.

4 PLN ¢ Please remove all drainage notes. i.e....swales, channel
information, as the information is provided within the drainage \/
sheets. :

5 General Do the soil conditions support a slotted RCP design? Stothd|pipt o o b&' "\
Throughout the project fimits, there are a number of impacted [yt mosp & and r4p et
areas between the RCP and communications conduit. Could !psg re el fJ
the communications conduit be relocated under the trail | &5 &-[wM aLn
‘where there will be less impact, as it appears that the depth | <, - . _
of the drainage in some areas was a result of the conduit [—g "&";\‘; ,l: ¢ 4‘0"
being in the way? j ,

e [tis important to provide structural plans as soon as possibie, '
as these impacts will require water-handling, containment,
dewatering and staging plans for review and consideration
and important for the permitling process. |

e The wetland and SCEL limits are not clearly visible. Please \/
enhance graphics and provide callouts.

6 Water Quality [ «  The designer should be commended for their approach to 1L

Basins (WQB) : :
enhancing stormwater treatment, but most of the basins are / .
simply not wamanted. See comments below and rev:se T
design as needed. ' /

7 DRG01 |+ Typically, WQB's are not to be placed within a ﬂoodplam T nék /;o-s::é €
Please relocate out of the floodplain. 4 S TS- ¥4
RW 105 will require a cofferdam during the installation. \/ _ & A

e Re-word Gravel Road to Access Road, as permanent access | 7 Aqe i3 =
will be required for maintenance. . haer € AL

o Why is the drainage system outletting at Sta. 123+30 RT so | '} !
deep? Is it because of the drainage system from Project 88- éaph requu (\i j:c
H0357 The transition outiet structure should not determine | [3t4C[vp ¥
the depth for the entire drainage system when minimal cover | & r o1 w4 8
is more than sufficient Please investigate.

e Will the East Street Station (Project 88-H039) discharge into yes
WQB No. 1 as is recommended? [f so, is the WQB designed
accordingly? {J

o If the East Street Station is to make use of WQB No. 1, then .$/L reec

primary treatment and or the use of HDS for that project’| ﬂ
.. would not be needed.

8 DRG-02 & 03 |+ ) Why is the drainage system between Sta. 135+50 to 138+50 / AL

- sodeep? The transition outiet structure should not determine Hp R ™
the depth for the entire drainage system when minimal cover rofidd
is more than sufficient Please investigate. 4

9 DRG-03 [« WQB No. 2 is not needed. A grass lined channel would be | | /wd@ 82| Av

~ sufficient for the entire length. Llmmn o &

‘e The grass fined channel, as shown on MDS-16, should be |-canngt hbye ccwb 5y
pulled upslope to the wetland limit and not encroach into it. ‘!;P '}‘ $ 4o
This is an avoidable wetland impact. ‘_ frehn _

o Why couldn’t the two drainage discharge points be combined | +hs wlout é lyvr
into one as it is recommended? Please investigate. seal e (WA it

o Move 'C-L’ CB at Sta. 145+25 LT to Sta.145+64 LT, as a | W/ ¥t gm& Tenywec #
means to avoid an impact with the RW and connect to the CB | 4hvs /sl e Wow [pornd-
located at Sta. 145+64 RT. Pand o panad Ble it

10 DRG-04 - Why is the drainage system between Sta. 153+00 to 155+80 (2 5 b0 Lo

so deep? The transition outlet structure shouid not determine
the depth for the entire drainage system when minimal cover
is more than sufficient. Please investigate.

As a stand alone busway drainage design, WQB No. 3 and




No. 4 are not needed. A standard outlet protection structure ‘/ Ads ,‘.; 5
is more than sufficient. Revise the cut or fill slopes ,{‘ N e
accordingly. ERRLL MU

* Will the Cedar Street Station (Project 88-H039) make use of | 2 ds, A Np >
WQB No. 3 as is recommended? This would make better | *,  “4_,,\ plfmnu/
use of WQB No. 3. Please investigate.

 If it is deemed necessary to make use of WQB No. 3, in | v+ B asim N /3
conjunction with the Cedar Street Station, the outlet should | !~ A ;-‘K- bo i
always discharge in the direction of the basin. iy ma Lo &

o - If the Cedar Street Station is to make use of WQB No. 3, then u/
primary treatment and or the use of a HDS for that project will
not be necessary. ) Vermitl

o The need for containment, dewatering and water-handling at 'TS‘\“:E(: B iy R

it

Sta. 158+25 cross culvert will be required.
¢ The drainage at Sta. 159+85 is too deep. Please investigate
and provide a standard outiet protection structure.
At Sta. 165+00 RT; shorten the pipe to the extent possible.
The RW will require cofferdam and dewatering.
The HDS is not warranted. Please remove from the project.
The proposed 6x6 box culvert will required water-handling,
etc...
e At Sta. 179+580 RT, a 4-foot sump is not needed. Please
provide a standard cb.
o WBAQ No. §is not needed. Standard outlet protection is more
than sufficient. Revise the cut or fill slopes accordingly.
'« The swale discharge at Sta. 175+00 LT is a permanent
impact Please revise as the impact is avoidable. nel
13 DRG-07 e WAQB No. 6 and No.- 7 is not needed. Standard outlet
k protection is more than sufficient. Revise the cut or fill slopes

‘rzvlf"a'f‘ 1:"‘9 ‘ ,
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accordingly. '

+ At Sta. 186+00 RT, a 4-foot sump is not needed. Please
provide a standard CB.

« At Sta. 194+00 RT, the scour hole is permanent impact and
should be accounted for. A

» At the outiet structure at Sta. 196+50 RT, the note indicates a
Type A riprap apron and the XSC sheet indicates a Type B.
Please clarify.

o At Sta. 196+99, a 4-foot sump is not needed. Please provide
a standard CB.

o The outlets at Sta. 196+50 and Sta. 196+99 shouid be
combined. Please investigate.

CUNRGS

Andrew Piraneo/a
cc: Colleen Kissane — Paul Corrente
Mark Alexander — Kim Lesay — Amanda Freitas
Dave Mancini — Dave Cutler
Bob Reilly — Laurie LaRocca ‘
Chung Lung Chow — Yolanda Antoniak
Dennis Guyette
Jacob Argiro (See station comments)

If you have any unsﬁons regarding these comments, please contact Mr. Paul Corrente at 860-594-2932.




' STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION

subject: Project No. 88-H034 (171-305)
New Britain — Hartford Busway
Newington Section _
Semi-Final Design Review

memorandum April 20, 2009

Michael E. Masayda
Trans. Principal Engineer

to:  Mr. Richard B. Armstrong o
Trans. Principal Engineer BT, CUNNINGRAR

BJ. NATWICK

Consultant Design Hydraulics and Drainage
Bureau of Engineering Bureau of Engineering
and Construction and Construction
Ne. : Comment Inc. Not
Inc.

1 | The responses to our previous preliminary design comments, dated Angust 2,
2007 and drainage review comments, dated January 29, 2009 seem | [~ [2wv >
reasonable; however the comments concerning revisions to the storm Como 3
drainage calculations cannot be verified until the supporting drainage Subrn ey, o
calculations are submitted for review. 2 / /4 /2 005

2 | Seven water quality basins are proposed within the project limits, which I Q als
& seems excessive since no curbing is proposed on the right side of the entire /* W { :
busway pavement and runoff will sheet flow off the pavement onto pervious | ¥+ PJT H
surfaces. These water quality basins are proposed outside the busway’s }\\L‘p Lb—a'*\
footprint and will require additional ROW acquisition and routine | p(yany noftd roer
maintenance. Supporting calculations for the water quality volumes (WQV) deyeio 3 ﬂ;‘ y wnt
and flows (WQF) should be provided to demonstrate that these basins are the
most appropriate stormwater treatment measure, We recommend that the H-& D i
Office of Environmental Planning review the supporting stormwater | © ¢ p
treatment calculations for concurrence and to ensure that the proposed

measures are practicable and appropriate. }

For example:

Sta. 139 +00 Left — It is not clear why a water quality basin is proposed on
the left side of the road since stormwater is being treated by the proposed
grass lined channel and only one catch basin is discharging to this channel.

Sta. 179 + 00 Right — The purpose of the proposed “Water Qﬁality basin 5”
is not clear. Only one curbline (Type “C” catch basin) is proposed and the
other two basins are Type “C-L” structures.

3 | The semi-final drainage report lists the property owners impacted by this / .
portion of the busway project but the drainage rights and easements are not ol | "r’“” I
included on the plans. This information is required and should be shown on

the semi-final (60%) design plans to evaluate the proposed property impacts Koete Les
and prepare the ROW acquisition process. The Drainage Design checklist [ jnel v Le <\
indicates the drainage rights and easements will be submitted within a week |
.|-of the semi-final submission. :




Mr. Richard B. Armstrong -2- Project No. 88-H034 (171-305

- To:
From: Michael E. Masayda New Britain — Hartford Busway
Date:  April 20, 2009 Newington Section
Semi-Final Design Review
No. Comment Inec. E} (:
4 | The drainage report should include a section documenting the. storm water '
| treatment measures that were considered for this project with a brief 1
explanation why some of these measures were implemented while others
were not.
For example, since much of the stormwater treatment measures are proposed K3t oy €
 because of the proposed curbline between the busway and the multiuse trail, &, -
the drainage report should explain why the busway’s shoulder slope cannot Hv e ~
be graded away from the curb or why the. curbing cannot be eliminated Dy 0’/70'3"’" N
between the busway and the multi-use trail. This documentation would also .
be useful in preparing the DEP permit package.
& ¢ 5 —+The cross sections should be extended as necessary to ensure that the
proposed outlet elevations will match in with the existing ground elevations
(including locations where pipes are proposed at different stations from the [/"
cross section’s reference station). For example, invert elevations for outlet
pipes at Station 160 +00 Right and 165 +00 Right are shown below the
existing ground elevations. The location where the proposed elevation
matches into the existing ground is uncertain.

6 |Sta. 171 + 50 Right — A gross particle separator is proposed to intercept the V j m{J pe vt {
discharge from a single catch basin along the pavement curbline. The yf,wq_}“ r hes
purpose and need for a stormwater treatment structure at this location is MPM 4 «u.}'
quest:onablc
Note that the terminology for this type of . secondary storm water treatment |
structure has been changed to hydrodynamic separator. See hydrodynamic
separators referenced in both the 2004 DEP Connecticut Stormwater Water
Quality Manual (2004) and the DOT Drainage Manual.

7 | Sta.193 + 35 Right — A proposed 18" pipe will discharge drainage from an \ -
existing development that is located on the north side of the busway and | (1! pubd | ra ey
discharge it to the south side of the busway without pretreatment. Are [ ha b b e
stormwater treatment measures required at this location? We recommend | S0 ¢ 7 e ¢f r__h
coordination with the Office of Environmental Planning and documenting | v el Srpiis
this information in the drainage report.

e v\w‘* X-aeuts
B> [(seu v te



To: Mr. Richard B. Armstrong -3- Project No. 88-H034 (171-305
From: Michael E. Masayda New Britain — Hartford Busway

Date:  April 20, 2009 Newington Section
Semi-Final Design Review

Not

No. Comment Inc.
Inc.

8 | Proposed outlet at Sta. 196 +50 Right — The cross sections show that the /
proposed ground clevations at the drainage outlet will drain toward the
splash pad rather than away from it. Review and revise accordingly.

9 | Item 17 of the Drainage Design Checklist, which concerns the consideration -
| of alternate pipe material was checked off as included but this documentation ‘4
was not found in this submission and should be provided in the drainage

report.

Yolanda Antoniak/ya:sd

cc: JosephJ. Obara
% Cynthia S. Holden — Paul Corrente — Mark Alexander
Chong Lung Chow
088-H034D




subject:  Project No. 88-H034 (171-305 P.E.)
Semi-Final Drainage Submission Review
New Britain-Hartford Busway
Newington Section

STATE OF CONNECTICUT
'DEPARTMENT OF TRANSPORTATION

memorandum date: May 26, 2009

to:  Mr. Richard B. Annstrong from: Michael E. Masayda
Traus. Principal Engineer _ Trans. Principal Engineer
Consultant Design Hydraulics and Drainage
Bureau of Engineering Bureau of Engineering
and Construction . ang Constru

| ik
av y < m&«%@
 'We have reviewed the Drainage Design Report (rev. April 10, 2009) together with the responses to
our previous comments dated January 29, 2009. The comments dated January 29, 2009 have been
adequately addressed with the exception of comment nos. 5 and 8 which are reiterated in this memo.

The comments dated April 20, 2009 _have not yet been incorporated and should be addressed
accordingly. ’

Not |

No. Comment Inc.
: Inmc.

General

1 | The computations for the water quality basins (WQB) include the required \/
volumes but not the dimensions and depths that are proposed on the
miscellaneous detail sheets. This information should be included in the
calculations to verify the size of the fore bay and basin.

N

2 | The detail located in the drainage report shows the Special Type “C”
catch basin is without a throat. A clogging factor should be imposed for
these special catch basins that are proposed at low points. See Section |
11.9.6 of the Drainage Manual, entitled Grate Inlets in a Sag for clogging
factor guidelines.

3 | No flow arrows are shown beyond the drainage outlet at Sta. 150 + 09. |
Check all outlets to ensure flow arrows are shown.

4 | A channel lining detail should be included with the plans.

5 | Water Handling plans should be provided in the subsequent submission.

S S

6 | Drainage rights and easements were not identified on the drainage plans.
The impact of outletting busway drainage at the proposed locations cannot
be adequately evaluated until the DOT ROW limits together with the
" existing and proposed drainage rights and easemerit ‘ar¢ depicted on the'| © - |
plans. (See previous comment no. 5 dated January 29, 2009.)




To:
From:
Date;

Mr. Richard B. Armstrong -2-

Project No. 88-H034 (171-305P.E.)

Michael E. Masayda Semi-Final Drainage Submission Review
May 26, 2009 New Britain-Hartford Busway

Newington Section

No.

Comment

Not
Inc.

10

Identify the hydraulic control (i.e. house sill elevation, roadway elevation,
etc.) and tailwater assumptions used to design and evaluate the cross
culverts so that the proposed culvert dimensions and allowable freeboard
requirements can be adequately reviewed and verified. (See previous

§ poritihy Lok vP5hrit
comment go. 8 c{gtego Jagtba?‘; %9, 5%009') S\ 3) po 5 2

) 1By 00 l¢ e R
sﬁ'»« 2By Mo up st e C»;*?J?'A* Wb e ok eribiedq 2ep
Soils miormation should be mvestlgated in locations where water quality

basins will be constructed to ensure that the soil conditions are conducive
for these storm water treatment systems.

Sta. 144 + 50 Right to Sta. 145 + 64 Right , '

Two drainage outlets are proposed within 120 feet of each other with the
intention of separating clean water from the pavement runoff. The outlet
at Sta. 144 + 50 will require approximately 120 feet of channel excavation
to outlet at a proper elevation and involves additional property
acquisition. It is not clear why this outlet is required when drainage can
be connected to the proposed outlet located 100 feet away at Sta. 145+ 64
Right. (The runoff from the single catch basin at Sta. 145+ 64 Right
intercepts a drainage area less than one acre and does not warrant
additional stormwater treatment’ measures.) This would reduce the
channel excavation limits and minimize ROW impacts.

Sta. 156 + 00 Far Right (Water Quality Basin 3

a. The outlet is proposed perpendicular to the relatively narrow water
quality basin and will require the discharge to take a 90 degree tum in
order to flow through the WQB. There is concern that the basin’s side

slope will be subjected to direct discharge and prone to erosion. |

Reconfigure the position of the outlet relative to the WQB to avoid
future erosion at the basin’s bank slope. See other locations with
similar outlet configurations and revise as necessary.

b. The cross sections and grading plan show that the pipe will outlet at
the bottom of the WQB but the construction plans show the outlet in
the middle of the-basin’s 2:1 side slope. An outlet and splash pad
along the basin’s embankment slope is undesirable and will require

"“tevetment protection as outlined in Chapter 7 of the Drainage Manual. |

Review and revise to ensure consistency between the various plan
sheets. '

-—

"

THs -

:'\mﬂ
I Pag

N 4

waQ s
besa

Inc.
\/S -

~. o ]

v/bcuM

DYStsm

L‘: | ‘Ws-}‘-[aq»

Jowrer
and

has
X /e 4-1

hag
|} h"‘h",




To:

From:

Date:

Mr. Richard B. Armstrong -3-
Michael E. Masayda

May 26, 2009 New Britain-Hartford Busway

Newington Section

Project No. 88-H034 (171-305 P.E.)
Semi-Final Drainage Submission Review

No.

Comment

Inc.

Not
Inc.

11

13

14

12

Sta. 159 + 85 (Water Quality Basin 4)

A single (Type “C”) catch basin collects 0.28 acres of drainage arca that is
all pavement runoff before the drainage is directed to the water quality
basin.

a. The water quality basin is not required since the drainage area is less
than an acre and the water will flow overland for approximately 100
feet before reaching a regulated watercourse.

b. The drainage calculations show that there is additional runoff created
by the right side of the busway but this area is not curbed and the
Type “C-L” catch basin on the right side of the road will not collect
runoff during rainfall events but rather intercept snowmelt during
winter conditions. '~ The calculation should be revised to reflect the
actual drainage that discharges through the proposed storm drainage
system. Check the accuracy of othcr locations Wlth 51m11ar design
treatment.

Sta. 159 + 20 Left to Sta. 160 + 15 Left

| The left bank of the grass lined ditch is a 1.5:1 side slope with crushed

stone proposed for slope protection. The riprap treatment should be
designed as revetment rather than slope protection and keyed into the
bottom of the ditch as outlined in Chapter 7 of the Drainage Manual.

Sta. 165 + 20 Right
The inlet of the cross culvert is designed as a Type “C-L” catch basin and

collects stormwater from ditches proposed on both sides of the catch |

basin. The 15” diameter RCP and riprap apron are sized using a 2.88 cfs
flow rate and do not include the overland flow contributing from these
ditches. Review and revise accordingly.

Sta. 171 + 65 (Concrete Gross Particle Separator)
A hydrodynamic separator (referred as a gross particle separator on the
plans) is proposed for a single basin that collects 0.57 acres of drainage

v

oy
el

v H
heen

| area. Itis not warranted since the drainage area is less thanoneacre. [ "7 | *°
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To: Mr. Richard B. Armstrong -4- Project No. 88-H034 (171-305PE.)

From: Michael E. Masayda Semi-Final Drainage Submission Review

Date: May 26, 2009 New Britain-Hartford Busway
Newington Section

Not

No. Comment Inc.
| Imc.

15 | Sta. 179 + 50 (Water Quality Basin 5)

One catch basin will intercept roadway drainage from a drainage area of
0.36 acres. The drainage area dischargmg to the busway is separated from
the overland runoff that does ‘not require pretreatment. The two other
_recetving catch basins are ancillary “C-L” catch basins.

a. It is not clear why a water quality basin is necessary at this location. W] NS
The discharge point is located approximately 140 feet from the WL\ Vel Gl &
delineated wetland limits and runoff can travel overland for 140 feet
before reaching the delineated wetland limit.

' ' b. Reevaluate the need for the 4’ deep sump at the last ancillary basins \/ 2|lsomy2
& proposed at Sta. 179 + 50 Right. H r d

Ao
c. See similar condition and comment at Sta. 186 + 00 Right (Water waq 5'-5 ¢ f
Quality Basin 6) and Sta. 197 + 00 Right (Water Quality Basin 7). by R N B
ey oA

16 | Sta. 194+ 00 o o
a. Since the pipe is designed to convey surface runoff from one side of | The |p're. |iS -
the road to the other, it is considered a cross culvert and should be | Jegigheid af ¢
evaluated based on the guidelines outlined in Section 8.3.11 of the Cro88|-Cu M S4
Drainage Manual. Check the 25 year rainfall event to determine the . e,
HA with & Seyr
impacts at the crossing. Apply this assessment at other locations that 0, )
have similar cross culvert conditions. %“'} €350

b. The inlet for the cross culvert is a double Type “C-L” catch basin that | SEE& ¢ #15 ¢A
is designed to intercept drainage from swales entering from both sides | cRo@ = v {prrs+-
of the catch basin inlet. The calculations include cross culvert| p, Ve
calculations based on 12.2 cfs but do not provide calculatlons
demonstrating the inlet capac1ty at the catch basm

Evaluate the inlet cap;acity of the Type “C-L” catch basin to ensure \/
that the ponding depth at the catch basin does not exceed the depth of
the proposed grass lined channel. Apply a clogging factor to the grate
as defined in Section 11.9.6 of the Drainage Manual, entitled Grate _

Inlets in a Sag. Check the inlet capacity at “other similar infield| =
locations. .




To: Mr. Richard B. Ammstrong -5- Project No. 88-H034 (171-305P.E.)

From: Michael E. Masayda Semi-Final Drainage Submission Review
Date: - May 26, 2009 New Britain-Hartford Busway
Newington Section
No. Comment : Inc. th
. Inc.

16 |c. The calculations indicate that Swale 11 coming from the right side of | v/

cont. the Type “C-L” catch basin, begins at Sta. 199 + 87 and carries the :
runoff to the inlet at Sta. 194+00. But the drainage plans and
delineated drainage area show the beginning of the swale at
Sta. 195 + 00, (487 feet less). Review and revise the calculations as
necessary to ensure that the drainage areas and resulting discharge are

correct.

d. The design discharge applied in the culvert calculations is larger than \/
‘that used to design the swales. Review and revise as necessary.

cc: Joseph J. Obara
Cynthia Holden-Paul Corrente-Mark Alexander

Leo Fontaine — See comment no. 8
Chong Lung Chow
088-H034E

%K/Y olanda Antoniak/ya:sd




STATE OF CONNECTICUT
DEPARTMENT OF TRANSPORTATION

memorandum

COM-09A REY. 2/91 Printer on Recyded or Reclaimed Paper

\

date: May 15, 2009

subject: Subject Drainage Design
Project 88-H034
Hartford-New Britain
Busway ~ Newington

to
Brian Cunningham

Supervising Transportation Engineer
Bureau of Engineering & Highway

Operations

from

" BEnvironmental Planning

Bureau of Policy and Planning

[ ] Schematic Design  [_] Prefiminary Design  [X] Semi-Final Design  [_| Final Design

[] Other

My staff has reviewed the submission for the above mentioned project and offers

the following comments:

# wetlands

Numerous wetland lines and intermittent watercourse
designations throughout the project appear in need of
clarification. It is the understanding of this office that FHI is
currently working on this task and that updated information
will be incorporated into the ground files

2 Retaining | -
- wall #105

Access for this retaining wall must be considered for
permitting purposes as it is adjacent to a regulated wetland.
If a temporary haul road is needed, it must be incorporated
into the plans.

3 Structure at | The proposed structure replacement in this vicinity will raise some
174 +90 specific questions during the permitting process. There shouid be
an altempt to meet centain cuivert crossing requirements as
follows:

Pre-application coordination with DEP-Fisheries is needed.
The culvert should meet the ACOE openness ratio.

The culvert should be buried cne foot to-allow natural
streambed material to cover the bottom of the structure

The drainage area to the structure needs to be provided.
The riprap at the outfall, if truly needed, should also be
buried one foot and top dressed with natural streambed
material :

Native plantings should be considered at the inlet and outlet
Access during construction needs to be considered and
depicted on plans ;
A water handling plan needs to be developed and mcluded in
the plans, including dewatering as necessary for culvert
placement.

> Some of this information is depicted on sheet 215, but needs to
be worked into overall plan views.

' wo“fal
l'q sScom?”
byl o Fr S
b{rlw‘;f?

LY

4 PLN-07 The grading in the vicinity of Station 198+00 Right should be

investigated and moved out of the SCEL if possible.



5 MDS 14 - 18 | These detail sheets were provided for the proposed basins.

B ¢ O Wt i Y
These sheets do not depict the wetland or floodpiain limits. vl ; >
Basins should not impact regulated areas. Placement may be erespl B & "“‘; Rl
further discussed with DEP IWRD, especially if impact is minor, B} rinaaprd

however, please take the possible high groundwater table into
consideration when planning basins in these areas.

If you have any questions regarding these comments please
contact Kim Lesay, Transportation Planner 2 of my staff at 594-
2933.

Kimberly Lesay/kl
cc: Cynthia Holden - Mark Alexander
' Paul Corrente — Andrew Piraneo
Laurie LaRocca
Dennis Guyette
Mike Masayda — Lenny Chow - Yolanda Antoniak




APPENDIX A-4
RESPONSES TO FINAL 90% DESIGN COMMENTS

Unit Date
1. Hydraulics and Drainage January 15 & February 2, 2010
2. Environmental Planning December 16, 2009

3. Environmental Planning January 8, 2010



memorandum

STATE OF CONNECTICUT
. DEPARTMENT OF TRANSPORTATION

Newington
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ENe

date: January 15, 2010

subject: Project No. 83-H034 (171-305 P.E.)
Final Plans for Review
New Britain-Hartford Busway

to:  Ms. Julie F. Georges from: Michael E. Masayda
Trans. Principal Engineer Trans. Principal Engineer
Consultant Design - Structures Hydraulics and Drainage
Bureau of Engineering Bureau of Engineering
and Construction ya»(lon tructjpn

We have reviewed the final plans for the five rétaining walls and one box culvert together
with the special provisions and offer the following:

Comment

“Inc,

Not
Inc.

No.
1
2
3
4

Structure Plan Review (See Highway Plans, Sheet Nos. 166 to 189/
Drawing Nos. S-01 to S-26)

Retaining Wall (Site 2) Sta. 141 + 55 to Sta, 145 + 68

The cross sections and structure plans show that the retaining wall footing
at Sta. 145 + 25 Far Left is at the same elevation as the proposed 24” RCP
lateral pipe. The conflict shou]d be resolved. 7Z« AeoMa, @ Jovafion
’s c/e)Le/‘MIAC(/é ML mﬂrve“wwy Wall Desrypped
Retaining Wall (Site'3 ) Sta. 168 + 00 to Sta. 176 + 75

No comments.

Retaining Wall (Site 4 ) Sta. 123 +35to Sta. 126 + 70
Retaining Wall (Site S) Sta. 126 + 55 to Sta. 127 + 12

Sta. 126 + 70 — The bottom of footings for retaining walls at Site 4 and
Site 5 are 6 feet and 10 feet, respectively, above the existing box culvert
that will convey Bass Brook under the proposed busway. We recommend
that the Department’s Soils and Foundations Section review this condition
to ensure that the new loads imposed on the box culverts will not
adversely affect the structural integrity of the crossing.

Proposed Box Culvert Sta. 174 + 55

a. Include thc Temporary Hydraulic Data table for the proposed box
culvert as typified in Table 3.3 of the Drainage Manual.

b. Include the elevations for the cofferdams that are shown on the Water
Handling Plan.

c. The invert elevation of the temporary 48 pipe will be one foot higher
than the invert of the existing stone box. It is not clear how the
watercourse will be redirected from the existing stone box to the
temporary 48” diameter pipe. A construction sequence of the water
handling operation should be developed and included on the Water
Handling Plan.
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To: Ms. Julie F. Georges -2- Project No. 88-H034 (171-305 P.E.)

From: Michael E. Masayda Final Plans for Review
Date:  January 15,2010 New Britain-Hartford Busway
Newington
No. Comment ‘Inc. Not
. Inc.

4 cont.| d. Drawing Nos. S-21 and S-22 call for a “Drainage Easement Line” at |
o the downstream portion of the crossing but Drawing No. ROW-06 the X
Right of Way plaus, call for a “Drainage Right of Way”. Coordinate
with the Department's Rights of Way Division to ensure that the |
proposed acquisition is correctly labeled on the drawings. Revise
accordingly. . :

c. A “Temporary Drainage Right of Way Line” is noted on the Water K
Handling Plan for only the downstream portion of the proposed :
crossing. Similar temporary rights/ easements may also be required at
the upstream side of the crossing and should be confirmed with the
Department’s Rights of Way Division. Ensure that the proper.

, terminology is presented- on the pian.as dlscussed in the comment

S . above. ¥ %em b m ﬁl/u loyaut. 15 been .

: reaNgsed sty (gos//ea:m

. Enigim ew/-

1 olanda Antoniak/ya:sd

ﬂ: Joseph J, Obara

Leo Fontaine — See comment No. 3
Richard B. Armstrong

Paul Corrente — Andrew Piraneo
Mark Alexander - Kim Lesay
Chong Lung Chow

088-H034G




- STATE OF CONNECTICUT

‘ Subject: Final Plans for Review
_ ‘ DEPARTMENT OF TRANSPORTATION !

PE Project No. 171-305
_Project No. 88-H034

New Britain-Hartford Busway
Newington Section

MEMORANDUM 'Date:  February 2, 2010
To: Mr. Richard B. Armstrong From: Michael E. Masayda
Principle Engineer — Consultant Design Principle Engineer ~ Hydraulics & Drainage

Bureau of Engineering and Construction Burz of Engigerinzd Construction

We have reviewed the final plan submission, which included both the Highway and Structure Plans, and
offer the following comments. Review comments for the retaining walls and box culvert, as depicted on
Drawing Nos. S-01 to S-26, were sent to the CE Bridge Section under separate cover dated 1/15/10. QOur
previous comments dated Apn! 20, 2009 and May 26, 2009 have been adequately addressed based on the

current submittal and designer’s responses to those comments. R
gn po ANCL - l/z&r
l. Itis unclear from the plans what drainage work will be done under the subject conlract (Proj. 88-|
HO034), the Station Contract to the west, (Project 88-H039) and the adjacent busway mainline project to
the south. (Project 88-H035) The proposed activities at the interface between the three projects should
be better differentiated on the plan to avoid misunderstandings during construction.
For example:
‘ _ e Sta. 118+ 00 Left - The catchbasin is shown as a proposed catchbasin in this busway project butis|

labeled as ““Under Project No. 88-H035.™ Under which project will the catchbasin be installed?
FESRWSE - THE €8 WILL BE INSTRLLED CNVDEE CONTACT AP.88-.AHo035,
o Sta. 121 +00 Left - A proposed manhole is shown outside the busway footprint but is labeled as v
“Manhole (Station) See Contract No. 88-H039". Under which project will this manhole:be
installed? If it will be constructed under the Station contract then it should not be depicted as a

proposed structure on thls;e(_mtracl i P :
=y TAE AT vl CONSTRYCTED UNDEE COMTEAET NO., E&-MHo79.
RESAWSE A witl BE Srlon fos NFO RE F&“-E’WZ‘G‘ oreyl
2. Sta. 122 +00to Sta. 123 + 00

a.) The catchbasins at Sta. 122 + 25 are located in a depressed sag condition, created by Lhe proposed| |~
precast concrete barriers on both sides of the busway. A 25 year frequency rainfall should be
imposed on the storm drainage system to ensure that the road will be passable during the hrgher |

frequency storm. Sec Section 11.7 and Table | 1-2 of the Drainage Manual.

ESOMIC ™ 44487545 UAS 7ahE CATCH LESIALS E7* e & e "
R & g P BELL, /gg\./.sg:o A«é‘.@bms.gy WE CEITECIA. Lus vAEE _

b.) The catchbasin at Sta 122 + 25 Right is labeled as a 6* diameter precast concrete structure. 1t is
unclear why a 6” diameter manhole is neccssary to carry the storm drainage system since the outlet

pipe is 30" diameter. which will fil inside a standard catchbasin. (See also Sta. 123 + 10 Right)
EESFQUSE: §' DIA- STRCTon'S 15 REQUINRED DS 7O 7oL AMGE BETWEEN THE

CowrECTNE [/, v
c.) The cross sections between Sta. 122 + 00 to Sta. 123 + 00 show that the inlets are proposed in th

shoulder, several feet away from the edge of the barrier curb. Shift the catchbasins grates to th
precast concrele barrier curb to improve their interception capacity and avoid ponding. Impose
clogging factor since the catchbasins don’t have a throat.

‘ Eesronse: TWE CES AwS ar Twe CLTTELL I AND THE. CilBONE FACTUR hadS

AROOED CA7Ey GATN AT THE Ll foimynT O T aon T
7S FRoOFOSEDL FoE 7'm<‘ a2



-

To:

From: Michael E. Masayda
Date:

(3
1

Final Plans for Review

PE Project No. 171-305
Project No. 88-H034

New Britain-Hartford Busway
Newington Section

Mr. Richard B. Anﬁslrong -

February 2, 2010

INCEL.

No7
JNCL

Include a detail for the Special Type “C™ catchbasins that are proposed at the precast concrete barrier.
The detail is included in the Drainage report but omitted from the plans sheets. Coordinate with the
Conn DOT project engineer lo ensure that the same “Special” catchbasin detail is applied at similar
locations within the limits of the busway project.

Section 14 in the 90% design report, entitled Stream Channel Encroachment, indicates that no fills are
proposed within the Stream Channel Encroachment lines (SCEL) but the cross sections show several
feet of fill between Sta. 125 + 00 to Sta. 129+00, where the busway will be under the existing Route 9
bridge. These SCEL impacts should be noted in the Design Report and addressed in the environmental

permit package accordingly.
RESPONSE-: SCEL IMPACT TABLE HAS BEEN PEV/SED 70 JAMCLULE TS

Cross Section Sta, 13§'+ 00 Far Left

A low spot is being created with no provision for an inlet. All cross sections should be checked to
ensure that off road areas are graded to drain properly and avoid unnecessary ponding conditions. See

also Cross Section at Sta. 196 + 00 alongside private property.
RESAONSE:! THE CasSs SEJ2oNS YAVE E€ERI KBV ISEOC 7O DCRAI Lo FER LY

Details should be included for the swales. ditches and channels being proposed on the project.

The number of catchbasins that are proposed between Highpoint (HP) Sta. 128 + 33 to HP Sta. 150
+07 is questionable (too low) based on the drainage area contributing to the lowpoint at CB Sta, 145+
64 Left. Review the gutterflow analysis and design parameters presented for Drainage systems 2 and 3
of the drainage report to verify that the allowable design spread width will be achieved. Additional
catchbasin inlets or a double great catchbasin may be required.

For example:

a.) The width of flow computation for the two on grade catchbasins that are proposed at Sta. 135 + 50:
Lefl and Sta. 138 + 50 Left assume that (he catchbasin are at a lowpoint and do not account for the;
Q bypass that contributes to the next down gradient catchbasin. The gutterflow calculations should
be adjusted to provide an accurate runoff contributing to the lowpoint.

b.) The shoulder cross slope used in the calculations for the Lowpoint catchbasin at Sta. 145 + 64 Left +/

is 0.05°/ which is steeper than the 0.04'/° cross slope depicted on the typical sections and cross
sections. Revise the gutterflow calculations accordingly.

ltem 17 of the Drainage Design Checklist indicates that the report includes documentation thaﬁJ
alternate drainage pipe material were considered in the project but this information was not found in
the drainage report.

v
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To:
From: Michael E. Masayda

Mr. Richard B. Armstrong -3- . Final Plans for Review
- PE Project No. 171-305

Date: February 2, 2010 . ' Project No. 88-H034

9.

13.

14.

. The Type H erosion control matting should be labeled *‘Permanent” on the design plans as discussed in

. The 2-year return period is typically used to design temporary linings for roadside channels. This

. Sta. 152 + 00 Left to Sta. Sta, 157 + 00 Left (Busway in front of Cedar Street Station)

New Britain-Hartford Busway
Newington Section

The proposed ground elevations depicted on the cross sections that begin at Sta. 146 + 50 Right, in
vicinity of the Cedar St. Bridge, do not match into the existing terrain. 1f the busway’s proposed
ground elevations are intended to match into those that reflect the new Bridge grading then it should be
depicted more clearly on the cross sections.

Section 7.6.8 of the Drainage Manual entitled Erosion Control Matting. (i.e Erosion Control Matting -
Type H (Permanent)).

design measure should be applied for future projects where temporary lining warranted. See Section
7.6.7 in the Drainage Manual entitled Design Parameters.

a.) A Type “C-L" catchbasin is proposed in the middle of the Cedar St. Station driveway and will
capture very little flow. Consider shifting the catchbasin to the curbline to be more effective in

capturing the pavement runoff.
RESONSE: THE CB HAS LEEN [ELOCATED 72 cuelB SECTiciy ~AS

r ['.Erp BT i . . . .
b.) The final plans for the Cedar St. station have not yet been submitted for review. The Busway

mainline designer should coordinate with the Station designer accordingly to ensure that the
interface between the stations both at Cedar Street and East Main Street is accurately represented
on plans and cross sections.

EE_EPaU.SE: DES A COCLLDINAT 108 1S ON GO/ &

For example:

L.

ANor
/AL

The cross sections in front of the Cedar St. Station do not show the proposed grading at Cedar Station.
Although it is uncertain which contract will be built first. this information should be shown for the:
Final submission either as a future or proposed condition.

A slope protection detail should be included in the project drawings.

The cross section in vicinity of the cross culvert at Sta. | 74 + 80 shows that the invert elevation for the
new 6 x 6 box culvert {elev. 65.2) is shown several feet higher than that on the plans and in the

NN

calculations (flow line elev. 63.7/ invert elev. 0of 62.7). Review and revise accordirg;ly.
RESPORSE : THE CXLELT And ECTION MAAE RIVISEL AS BE@uifED

Yolanda Antoniak/gmp

CC:

Joseph J. Obara

Paul N. Corrente - Andrew Piraneo
Mark W. Alexander — Kim C. Lesay
Chong L. Chow

Dave Mancim



Cory Garro

. From: Lesay, Kimberly C [Kimberly.Lesay@ct.gov]
Sent: Wednesday, December 16, 2009 2:.01 PM
To: Mancini, David M.; Cunningham, Brian T
Cc: Natwick, Brian J.; Piraneo, Andrew; Alexander, Mark W: LaRocca, Laurie I.
Subject: 88-H034 Final Plan review

I have reviewed the final plans provided, dated November 12, along with responses to
comments and offer the following:

Follow up on previous comments dated May 15, 2009:

- Comment #2 requests that access be depicted if necessary for construction of the
retaining walls. The response states that access from the busway is sufficient. Please
clarify how this work will be done entirely from above. Is the wall prefabricated? and
how will it be set? how will the bedding for it be prepared from above? C; ee below

« Comment#3 - |f natural streambed material is being provided within the culvert, then
why would it wash away at the scour hole? CUA7 cons O/ ECTED By cona oo
TO PLACE ONE FOoTo s o LArEl OF AmjzE Sols ~vS7O8

g'zg CCAhVER]T, UEE CLLILERT /S I Or2SE4T700, AL
& CAN CUAMANGTEE FiiE SOI/L Lroa) 7T CLrdfAl OO

« Sheet 57 - at station 144+50 Right, is grading truly required past the wetland line? If so,

this grading must be counted as impact ¥
‘ + Sheet S-22 - the temporary dewatering basin appears to slightly impact wetlands
beyond the impact footprint. please move this basin upslope and out of the regulated

area. -~ 7hke b4Asi7 has been reviyed.
Report and plans have been forwarded to Paul Corrente's crew for further comment. Thanks,
Kim
Kimberly Lesay

Environmental Planning Division
Department of Transportation. .
2800 Berlin Turnpike

PO Box 317546

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

fax (860) 594-3028
Kimberly L esay@ct.gov

"Today's problems cannot be solved if we still think the way we thought when we created them."- Albert Einstein

K CRADInvG 1S REQUIBED 7B DISTHARSE S0 SEWEL SYSTEM.
Cemmerrt 2 7he work can 4, dose Frout above UEI» Cane
_ J S
‘ o sed Hhe pfe.ph—éflca.’/ed wal, 7he s/ope can de éeacépc/

as needed #o Arepare e deddiryg . A Feaperqs S an H rofenty
system ol bo  wuged Fo ‘Ll'/{?/ %fw¢%1¢%615 .M T




STATE OF CONNECTICUT : .

_ subject: Final Plan Design Review
DEPARTMENT OF TRANSPORTATION g 88-H034
. S New Britain — Hartford Busway
Newington Section
‘ Towr of Newington
memorandum Cgate: " Janary 8, 2010

Brian Cunningham
Transportation Supervising Englneer
Consultant Design — Highway Design
Bureau of Engineering and Construction . .

77 ) S
- vuronmental Planmng
Bureau of Pollcy and Planning

Type of Review: .
L__] Schematic Des:gn O Prehmmary Design O Seml Final Deslgn @ Flnal Desngn [] Perrnlt [:] Other:

* My staff has reviewed the above menboned prolect and the water resource comphance section

of this office offers the following comments: o

Not all of the Typlcal Sect:ons have mcorporated the Legend T or
have been-graphically updated in areas under the Legend G and v’
. Please clarify. L
2 MDS-01 s The riprap apron at Sta. 138480 LT is not shown Please | / Prans veut B
clarify. KEVs tw;o
. « Is the riprap apron at Sta. 156+00 RT really 157+00 RT? i added
Please clarify. o
3 PLN Is there a reason for a 5-foot high chain link fence on the south ConnbeT 1S
side for the entire length of the project? Access will be required INVESTIEATING
at all outlets for routine inspections and maintenance. Also, 1ISVE. &S
please review the placement of the fence in areas adjacent to Lrat 1mCo e
swales, ditches, etc... and within cut and fill limits. 5 LEPD
[ 4 DRG + The XS8C's show a 6-inch underdrain and the DRG sheeis v
callout a 4-inch underdrain.. Please clarify. v Fomoeionan
e " For SB-3, the XSC shows a type C CB versus “Special* as _‘/ T |ceoss SETCZ‘W
called out on the plan sheet. Please clarify. T "'_‘:r” f-‘é,a
" The XSC from Sta. 129+50 to 130+50 shows no curbing. [ Taren B
Please clarify if the intent is to have sheet flow from the A;’fg“;g:
busway runoff over the trail. Fu%m@'
= “This office is recommending that the MH's located within The | LS AN 8P
trail be relocated onto the busway, as visual inspections and [t CeeTED
routine maintenance will be easier from the busway. . 'fz,e"‘" '.2 .
= On the DRG-04, the XSC's continue to siotted pi Please p Necrrrmo P
clarify. Pipe: 1 13‘ AT wéf
"¢ For SB-16,the XSC shows Type C CB versus a Type C-L on. : T |C& wniiBE pax-
» the plan sheet. Please clarify. e \{7 ___’:’,;f:fg;f”“
s For Site 2B, a water-handiing plan will be required for the | LRy STREA L
_proposed 36-inch cross culverg i d NOT LEPD
5 PRO The profile sheets continue tc show slotted pipe. Please clarify. e Mo gegxrso
6 - STR For retaining wall (RW) 3 and 4, which is adjacent to and in B B
wetlands, this office.concurs with Ms. Kim Lesay’s comment that
‘_ more is needed fo be shown and or explained regarding access




and constructability. It is generally understood that the temporary
earth retaining system and proprietary walls will be constructed
from existing grade upward. However, if the temporary earth
retaining system is to be left in place, as suggested, it will need to
be cut a minimum of 3-feet below grade and not left exposed,
especially in a wetland area. If the wetland systems are in areas
which are subject to flooding, then the temporary earth retaining
system would have to be designed at a minimum elevation to
withstand a significant storm event. The following questions need
to addressed:

1. Once the wall is in place, how will the Contractor gain access
to cut the sheets 3-feet below grade?

2. How will the Contractor back fill the open excavation within
the wetland after the wall is in place? .

3. Do the retaining systems need to be at a minimum elevation
to keep potential flows out of the work area? /&>,

4. Dewatering will likely be required to keep groundwater and or
back flows from entering the work site. How will this
operation occur? Where will the setti basm be located gnd

: dlscharge??uMP/O baging owklﬁg kad /poB 3

5. Keep in mind that the wording "temporary” is no longer valid
when proposing to leave them in place, as the permanent
placement is now considered a permanent welland impact
and should be accounted for. (f ce ée (%37,

6. Any potential temporary access will need to be accounted for
and shown on the plan sheets and permit plates. '

7. All above said work within the wetland systems need to
permitted and shown on the plans and permit plates. -

8. How will the disturbed wetland areas be restored after

A )4%74

 _><7<7<>< 7&

construction?
g 9. Where will the 6-inch underdrain discharge?
7 STR The water-handling plan for the 6x6 box culvert is incomplete.

Full containment will be required on the downstream end to

construct the castin place retaining walls and flared wingwalls. - It

also appears that the earth retaining system upstream needs to

offset further. The followmg information is required:

1. Detailed staging plans. _

2. A sequence of construction. This should include work
associated with the RW 3.

3. Cofferdam and dewatering.

4. \Whatis the two-year elevation?

5. The permit will require all of the above information.

e

if you have any questions regarding these qomm'en?s. please contact Mr. Paul Corrente at 860-594-2932.

Andrew Piraneo/ap e . ; . .
cc: Colleen Kissane — Paul nte — Andrew Pir '
s Mark Alexander — Kim Lesay — Amanda:Freitas
Tim Wilson — Richard -Armstrong

Dave Mancini — Bob Reilly - Kevin Mahoney Laurie LaRocca
Chung Lung Chow - Yolanda Antoniak
Jacob Argiro . .

Cimmonrt g - 7(L emd /eJ‘m—,.J —’ys:‘eu« Aos 5604 reuised

7 aM § Ay~ ;A ;olafe, | %o B \’QMNNJ. Sy.slem 7he back L1
caw be placed <,o.ncu,rre.44 uHN\ Ha oAV coastruchin withousl
346’04«/\:4] 6-%7(46/ /'(L sa./“h( rQ,‘l-a(nlj/ J\/S’leﬁq éj QJ’\A] Yy

}i{ C“"""’f“’ /"S‘?"M"(/ w. i Ha wWo-k avrea. Accessr willde
*L;Md:{;irbﬁyf Ugm‘*‘"" Wred . |&fotland woik w3l bo wsied Lo Ceshie

wadpyds
Pfopr,ei‘,g) Wl dQJlfﬂQ/\ N\I‘ 3Cd?42‘:¢’€Q¢o\i}> ‘Nlﬂég/folrot/“‘l%sloég.;{l




APPENDIX B
EXISTING WATERSHED MAPS
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_— SEDIMENTATION CONTROL
~.SYSTEM (TYPICAL)

SYSTEM 13

58'-12" RCP

[T.F =73.25
| F.L, = 65.69

wy/ 8'

IDE E, C M, ‘TYEE ”G"‘
~ H

FOR UNBERDR.AIN »,

4-12" RCP

MANHOLE

STA. 193435, 58' LT,
T.F. = 73.25

F.L. = 69.38 (12"W)
= £9.11 (12"S)
F.L = 68.00 (18" ,

84'-18" RCP

TYPE 'clL' cB !
DOUBLE GRATE TYPE 11
W/ PAVED APRON

STA. 194+00, 42' LT.
T.F. = 71.50

F.L. = 68.20

24'-15" RCP

F.L.=68.06

[sw-16A]

E GRASS LINEG- DITCH

| oowpa W}DEECM TYPE:

/ W/8' WIDE E.C.M.
/ TYPE "G"

T.F. =71.50
F.L. = 69.36

uGu

~TYPE "G"

TYPE 'C-L' CB
W/ PAVED APRON
STA. 196+99, 42' LT,

/' 28'-12" RCP
—{sw=izAl——

— GRASS SWALE—"
—W/8 WIDE-E.C.M.___

8
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__.\_(\‘T f
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[GATIONS 8Y THE STATE AND IS

OF WORK WHICH WilL BE REQUIRED.
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CWPE C-LCE )

‘TF

|
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TYPE B
IMPACT ATTENUATOR
SYSTEM (NON-GATING)

BEGIN ORNAMENTAL FENCE

ORNAMENTAL FENCE

CONCRETE CURB TRANSITION
L

CONCRETE CURB

L

CONCRETE CURB
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GUTTER LINE
. 20'
PRECAST CONCRETE s "
BARRIER CURB —I_r 8" REVEAI
\ < .
-
TL 3 L] o 3 7 7
- 1
' AT }
o
B
20 100" 30
~ PLAN
L
PRECAST CONCRETE
BARRIER CURS GUTTER LINE
©
T 111
’ _;
IMPACT ATTENUATOR
100"
ELEVATION
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IMPACT ATTENUATOR
(STA. 129+40 LT.)

DRAINAGE DITCH
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TRENCH EXCAVATION

Q
&

| o)

21 _g"

24" RCP TRENCH
STA. 141+50 TO OUTLET
(STA. 144+75)

4" UNDERDRAIN -

BEDDING MATERIAL

WOVEN GEQTEXTILES

DETAIL

EROSION CONTROL MATTING
TYPE AND WIDTH AS SHOWN
ON_PLAN

NOTE: B

SECTION

AND
SHOWN ON PLANS

GRASS LINED SWALE

W1

w1

CULVERT END PLAN VIEW

ENDWALL PLAN VIEW

PAD DIMENSIONS

RIPRAP

LOCATION (La.W1.%2.X) IN FEET !
NEW BRITAIN-HARTFORD BUSWAY

12" FOR MODIFIED RIPRAP STA. 145438, RT. (10,10.10.0) MOD [F{ED
18” FOR INTERMEDIATE RIPRAP STA. 150+03. RT. 116,6.18.3) MODIFIED |

STA. 157400, RT. (0.0.0.0} MOD IF [ED

e P STA. 159+70, RT. (10.4.14.3) MOD {F 1ED

T ,f,?‘iff’_f“.éjf’f STA. 165420, RT. (10,4.75.11.75.3) MOD IF IED

\ o+ crauian F1LL STA. 180+50. LT. (14.15.15.0) _ MOD IF IED
CEOTEXTILESEPARAT 1O STA. 182410, LT. (5,5,540) 12" THICK MODIF [ED
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SECTION A-A ‘

CULVERT END & ENDWALL
LOCATION, SIZE & TYPE OF RIPRAP APRON CHART
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~ EXISTING GROUND
|~ DITCH, CHANNEL DETAIL < -
SPECIAL RIPRAP -~ e ——
= —_— x B, o3
[——‘ 1 siDt
% 1 SLOPES
“ > - R
" XIS > A & A
6" GRANULAR FILL " & J
£ & g) 2E B
GEOTEXTILE (SEPARATION-HIGH SURVIVABILITY)
ELEVATION gé’ v
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SPECIAL RIPRAP FOR
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LOCATION, SIZE & TYPE OF SCOUR HOLE CHART
LOCATION [ E F B c G H RIPRAP
STA. 123+12. RT ‘ 30" 15" [13°-0"[15'-0" 12" 6" MODIFIED
STA. 144+75. RT 24" 12" po'-o0"[12'-0" 12" 6" MODIF IED
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SCOUR HOLE DETAIL
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