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Introduction

As a result of transportation planning studies for the Hartfard West Corridor, a Bus Rapid Transit (BRT)
system has been proposed and is currently in the design phase. This exclusive Busway will run along
active and inactive railroad rights-of-way from New Britain, through Newington and West Hartford with
its terminus in Hartford. As part of the design of the Busway and coordination with Amtrak, various
stream crossing structures were flagged for investigation and potential upgrading.

This Hydraulic Design Report addresses the replacement of an existing 3’ X 4’ Twin-Cell Box Culvert
conveying a tributary to Piper Brook under the railway embankment at Busway Station 250+40
(41°43'09” N, 72°44°04” W). The culvert was originally constructed of corrugated metal pipes which
subsequently began to fail at the inlet. According to records; in 2003, the inlet and headwall was rebuitt
with stone masonry. Currently, the inlet is again in pdor condition and from design computations the
crossing is undersized for the design flow of 100-years {design flow recurrence interval prescribed by
Amtrak); therefore, the culvert is slated for replacement.

The existing conditions analysis using prescribed hydrologic and geometric design data reveals that at
this stream crossing, the railway is overtopped for flows equal to or exceeding approximately 460 cfs
(between a 25- and 50-year event). The top elevation of the railway embankment is at an elevation of
approximately 72’, which at overtopping creates a backwater elevation of over 72°. Four hundred feet
upstream from the subject crossing is a 48” metal culvert which carries Spring Street over the Piper
Brook Tributary. The elevation of Spring Street in the vicinity of the tributary is approximately 64’
{based on the Year 2000 LIDAR Topographic Survey for Connecticut).

The following report documents the results of the hydraulic design for replacing the existing culvert with
a 7.5 foot (90 inch) diameter reinforced concrete culvert, including potential effects of the replacement
on adjacent properties. Additionally, a temporary conditions (during construction) water handling
design and channel protection design has been included with this report.

Survey that was used in the following analysis was based on NGVD "28.

FEMA data used in this analysis was based on NAVD '88 =» NGVD 29 = NAVD '88 + 0.9’




Hydrology

Design flow values used for the hydraulic design of the Site 5 Amtrak crossing of Tributary to Piper Brook
were developed by GARG Consulting Services, Inc. of Rocky Hill, CT. The results of the hydrologic
analysis were submitted to and approved by the Connecticut Department of Transportation, and as such
have been established for use in this hydraulic analysis. The following flows are used for the hydraulic
design of the Site 5 crossing of the tributary to Piper Brook.

2-yr 10-yr 25-yr 50-yr | 100-yr
153 cfs| 320 cfs| 405 cfs| 486 cfs| 573 cfs

Table 1 - Approved design flow rates for Site 5 culvert replacement

For reference, the narrative and design computations applicable to these approved flows are included in
Appendix A

Selected Boundary Conditions for the Hydraulic Design of Site 5 Culvert
Crossing
For the design of the Site 5 culvert crossing, the approved hydrologic analysis results were to be used.
For the 500-year check or “superflood” event, the 100-year discharge was multiplied by 1.7 to estimate

the flow rate as the 500-year discharge was not inciuded in the approved hydrologic analysis. This
estimated flow rate is 974 cfs.

Tailwater conditions used for the subsequent Site 5 analysis will be based on the joint probability of
coincidence of peak flows from the tributary watershed to the Piper Brook Watershed following
guidelines set forth in the ConnDOT Drainage Manual (§8.3.6 Tailwater Relationship — Confluence with a
Main Stream or Large Water Body). The basin area of the Piper Brook Tributary at the railway
embankment is 0.82 sq mi (GARG — 2008), and the Piper Brook watershed near this confluence is
approximately 14.6 sq mi {delineated by USGS Streamstats —and hand checked)}. This equates to an
area ratio of 18:1. Based on table 8-3 from the Drainage Manual, the tributary should be analyzed for a
100-year event with a tailwater elevation from Piper Brook reflecting a 50-year event for areas with a
10:1 ratio. Tailwater elevations will be taken from the Hartford County Flood Insurance Study (FIS). For
the check event of a 500-year flood, the 250-year tailwater as statistically computed from the published
FIS results for Piper Brook. The following table documents the starting water surface elevations to be
used for the hydraulic analysis. The following table shows the tributary recurrence interval with the
corresponding main stream recurrence interval and associated static water surface elevation.
Subsequent to the developrment of the tailwater relationships to design flows, the elevations used were
converted to NGVD 29 by adding 0.90’ to the NAVD 88 elevations.



. 10-yr 50-yr 100-yr 500-yr
Tributary flows 320 436 =73 974
Piper Brook
event 10-yr 25-yr 50-yr 250-year
Static water 54.4 feet 55.5 feet 56.4 feet 57.8 feet
surface elevation

Table 2 — Boundary conditions for the Site 5 culvert replacement — NGVD 29

Hydraulic Analysis

Contributing factors to the design of this culvert crossing include potential changes to floodplain storage
in comparison to flood mitigation benefits as well as constructability (including utility conflicts) and
construction expense.

Culvert performance was analyzed using HEC-RAS version 4.0. Stream channel sections and relevant site
geometry were based off of data prepared by GARG Consulting Services, Inc. of Rocky Hill, CT as
supplied by Baker Engineering. This data was supplemented with design plans for the proposed Busway
and Amtrak Access Road, and amended by additional survey {6-8-2009) provided by ConnDOT.
Amendments to the survey include verification of the inverts of the existing culvert and inlet and outlet
conditions.

Runoff generated in the contributing basin is conveyed through a well defined natural channe! with little
to no floodplain area in the reach adjacent to the subject crossing. This crossing, as it exists consists of
twin box culverts (as reported by the amended survey).

The contributing drainage area to this culvert is 0.82 sq. mi. and is classified as a small structure
requiring a 50-year event for design; however, Amtrak has applied greater design criteria for culvert
crossings of a railway. As such the subject site will be designed for a 100-year event and checked for a
500-year event.

Existing Conditions
The existing conditions model based on geometric information provided as discussed previously reveals
that the twin stone box culvert does not have adequate capacity to carry the approved design
discharges without overtopping of the railbed. This model indicates that flood flows of approximately
486 cfs will avertop the railbed (between a 25- and 50-year flood). The 100-year design event overtops
the existing crossing by approximately 0.25 feet resulting in a headwater (HW) depth of approximately
20.5 feet (with a HW/D ratio of over 5 —more than three times the allowable inlet submergence
criterion as stipulated in the Drainage Manual).

The hydraulic computations were executed using starting values (boundary conditions) as discussed in
the previous section; based on the probability of influence of Piper Brook on the tributary. The resulting
headwater for the existing twin stone box culvert is as follows:




10-yr 100-yr 500-yr

63.99 feet N posteer ot e

Table 3 - Headwater elevations in feet computed for existing conditions.

Proposed Conditions
The proposed replacement of the existing twin box culvert will be constructed approximately 5’ to the
south of the existing conduits. This will facilitate maintenance of flows through the existing culverts
during canstruction as well as provide the appropriate clearances for the jacking operations. An
additional benefit to this proposed culvert alignment is that the angle of attack of flows will be
decreased from existing conditions.

The flowline of the culvert was defined by holding the existing cutlet invert and progressing to the inlet
location at 0.5% slope. The inlet location took into account the proposed improvements to the
embankment to accommodate the proposed Busway corridor. This negative slope of the flow line is a
significant improvement aver the existing condition which has a positive slope with an inlet elevation
one foot lower than the outlet elevation. Once the replacement culvert is in place, the existing culverts
will be filled, capped and abandoned.

The single culvert was proposed for replacement in order to minimize the openings required for the
passage of flood flows. The use of a single opening is desirable in that blockage potential from debris
can be minimized. Additionally, due to the anticipated construction method of pipe jacking, itis
advantageous to install a single pipe crossing thereby reducing the potential risk of soil heave and
settlement in relation to the tracks.

The 90” pipe diameter was selected based on the criterion for maximum headwater elevation as set in
the Drainage Manual. The attempt was to improve conditions upstream and at the railway crossing by:
decreasing the 50-year headwater to increase the capacity of the 48" CMP under Spring Street (400"
upstream) so that the Spring Street crossing is within regulated design standards (50-year flood
conveyance) and maintaining the 100-year flood event at the Amtrak Railroad without overtopping.
This was to be achieved without excessively opening the crossing which would have needlessly
increased downstream flows.

Under design flood conditions, the computed headwater elevation will be 65.2 feet, providing 6.8 feet of
freeboard from the top of the embankment. The resulting headwater to pipe diameter ratio is 1.5.
Under “superflood” or 500-year flooding conditions, the headwater will be 72.2 feet, overtopping the
railbed by 0.2 feet.

Material for Selection
The recommended pipe material for the construction of the Site 5 Crossing of Amtrak is a Class V
Reinforced Concrete Pipe. This pipe type is required by Amtrak for track crossings.

Computations are included in Appendix B.



Flow Training and Channel Protection

The proposed culvert, as stated previously, is to be constructed 5 feet to the south of the existing
culvert. For this reason, the new flow line will have to be trained into the existing tributary channel.
From survey obtained, it appears that training the flows from the new crossing location should be
attainable within 20’ of the proposed culvert outlet through grading and channel protection.

Outlet Protection
Riprap sizing was based on the highest calculated velocities for the 100-year event near the outiet of the
culvert. At station 4 approximately 25 feet from the ocutlet of the culvert, flow velocity is computed at
approximately 8.5 fps, which, for the streambed and associated bank slopes, would call for an
intermediate gradation riprap (8” dia. stone).

In determining the extent of channel to be lined, the procedure faor potential scour dimensions (as
documented in HEC-14 Chapter 5) was used. It was found that over 80 feet of channel and bank would
have to be lined, which was determined to be excessive. For this reason, an alternate procedure was
used. A riprap basin was designed to protect and dissipate the energy of the flow coming out of the
outlet of the 7.5" diameter culvert.

Following the guidelines of Chapter 10 in HEC-14 the dimensions of a riprap basin lined with
intermediate riprap were determined as shown in Figure 1 using results from the hydraulic modeling.
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Figure 1 - Profile of Riprap Basin

L, = 22.5 feet, Ly=9.35feet, Ly =31.85 feet, h, = 1.87 feet
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Figure 2 — Half Plan of Riprap Basin

Wq = diameter of the culvert = 7.5 feet, Wy = 28.7 feet.

Computations supporting the results of the riprap basin design are attached in Appendix C. in a check of
the velocity for critical depth at the end of the basin, it was determined that the exit velocity from the
basin would be near the computed natural channel velocity at the associated section. The computed
critical velocity was 9.1 fps and the computed channel velocity was 8.5 fps for the iOO-year event.

Inlet Protection
As stated previously, flow training into the newly relocated inlet will be required. As such, protection of
the disturbed earth is recommended to mitigate the potential for erosion at the proposed culvert inlet.
Following design guidelines as stated in Chapter 7 of the ConnDOT Drainage Manual, a minimum riprap
stone size was computed for protection of the newly formed inlet reach of the Tributary to Piper Brook.
Figures 7-25.1, 7-26, 7-27.1 from the Drainage Manual were used to determine the required rock size.
The velocity taken for rock design was approximately 2-fps, and working through the design process, it
was determined that modified riprap would withstand the potential erosive forces of the range of flow
rates at the inlet of the Site 5 crossing.




Temporary Conditions and Water Handling

Water handling for the construction of this culvert replacement is to be completed in two phases. Phase
1 will include maintaining existing flows through the existing twin stone box culvert. The work area will
be cordoned off through the use of a cofferdam and temporary flow diversion barrier upstream and
downstream. In addition to the cofferdams, a bypass pipe was designed to convey flows around the
work area at the downstream side.

Hydrology for Temporary Conditions
The temporary flood recurrence interval has been set as a two year event using engineering judgment.
The conventional method for temporary conditions determination is not easily applied in this case due
to the travel way being a railroad. However, there is a low potential for loss of life, and limited property
damage would be inflicted in the case of an embankment failure. Further, the drainage area
contributing flows to the project site is less than a square mile. For these reasons, a two year event
seemns reasonable for design of a water handling method.

[n addition to the two year event, a one year rainfall event was also investigated to provide an option for
the design of temporary facilities. The one year flow rate was determined as a direct relationship to
differences between the two and one year rainfall rates. From Table 7.2 of the DEP — 2004 Connecticut
Stormwater Quality Manual, the one and two year rainfall rates are 2.6 and 3.2 inches/24 hours for
Hartford County. This equates to the 1-year event being 81% of the 2-year event. This ratio was applied
to the computed two year event as documented in the DOT Approved Hydrologic Analysis for the design
of Site 5. The documented two year event is 153-cfs resulting in a one year event of 124-cfs.

Temporary Conditions Hydraulics
During the jacking of the proposed pipe, it is expected that the flows will be maintained with the existing
crossing. Due to the existing flow line of the receiving stream following a dog-leg south, past the
location of the proposed pipe outlet, a cofferdam and bypass pipe have been designed to convey the 2-
year flood around the project location (jacking site).

Downstream Temporary Facilities
The existing conditions model was used to build the temporary conditions geometry for analysis.
Section four, following the existing culvert bounding section has been removed in order to
accommeodate the 60 feet of required bypass pipe. Various combinations of pipe(s) and cofferdam
height were analyzed to determine a nominal pipe configuration with dam height. As a result, it was
found that two 36” HDPE pipes in conjunction with a 6" high cofferdam would be required to pass the 2-
year flood with minimal (7.7 cfs) overtopping of the dam These pipes are to project 35 feet from the
outlet of the existing culvert and turn to the southeast using a 90° long sweep elbhow. Twenty-five feet
from the 30° elbow, the bypass pipe will then outlet the conveyed flows back into the natural channel.
This configuration should provide for approximately 40 feet of workspace projected out from the
proposed outlet location of the 7.5’ diameter pipe.

Additional height could be added to the dam but is not necessary since the recommended temporary
bypass configuration of only approximately 7.7 cfs was computed to overtop for the two year flow, It



should be noted that the hydrology for this project was computed using assumptions of a full build cut
of the watershed with no flow attenuation potential from upstream crossings. These assumptions were
made to design with the full lifetime of the crossing in mind. Current conditions within the watershed
indicate that a full build out (based on Current Newington and West Hartford Zoning areas) has yet to be
achieved, and that there are some intrinsic storage areas along the watercourse created by upstream

crossings. Overtopping of the proposed cofferdam during a two year event is not likely to occur during
the construction phase of this project.

The results of the one year (estimated) fiow rate indicate that for a cofferdam elevation of 58 feet
(NGVD) there would be no overtopping of the cofferdam. This totai cofferdam height would be 0.5 feet
less than the 2-year designed facility (approximately 5.5 feet). Note is made that the two 36” bypass
pipes would still be flowing full as in the two-year design.

Upstream Temporary Facilities
Based on water handiing design plans supplied by the Structural Designer, cofferdams (blocked
obstructions) were coded into the temporary facilities model at the bounding and approach sectionsto
the crossing. The locations of the cofferdams were scaled frem the provided plans at the model’s
section locations based on downstream reach lengths used in the model and the distance between the
bounding section and the roadway. It was found that for a one year temporary design event the
cofferdam elevation required to maintain a dry work area would be 59-feet, and for a two year
temporary design event, the cofferdam elevation would be 60.5-feet.

Computations associated with the Temporary Conditions Hydraulic Analysis are included in Appendix D.
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8.3-4 Culverts

Table 8-3 Joint Probability Analysis

FREQUENCIES FOR COINCIDENTAL QCCURRENCE
AREA 10-Year Design 25-Year Design 50-Year Design 100-Year Design
RATIO Main Main Main Main

10,000 TO 1

100
1,000 TO 1 ST (b
I 2 | 50 10 |
100TO 1 BEESEE | BUI0RY | RS0 | R0
0 25
10TO 1 B2 5 |} Q502
1TO1 | &0 |5 S0y | BI00 | FER10070Y

10 50 100

Notes: Shaded values denote design combination for coincidental frequency occurrence.
Non-shaded values denote check combination for coincidental frequency occurrence.

8.3.7 Minimum Culvert Size

Culverts providing for passage of storm runoff from one side of the highway to the other shall
not be smaller than 600mm (24 in) for interstate systems and 450mm (18 m) for other systems.

8.3.8 Maximum Velocity

The maximum velocity at the culvert outlet shall be consistent with the velocity in the natural
channel or shall be mitigated with outlet protection measures, energy dissipation and if required,
channel stabilization. (See Section 8.7 and Chapter 7.)

8.3.9 Minimum Velocity

The minimum velocity in the culvert barrel shall result m a tractive force (t=ydS) greater than
critical T of the transported streambed material at low flow rates, unless material is required to
aid in fish passage. See Section 7.6.6 for a detailed discussion on tractive force.

8.3.10 Storage - Temporary or Permanent
1f storage is being assumed upstream of the culvert, consideration shall be given to:
* limiting the total area of flooding

+ hmiting the average time that bankfull stage is exceeded for the design flood to 48 hr in rural
areas or 6 hr in urban areas

+ ensuring that the storage area will remain available for the life of the culvert through the
purchase of right-of-way or easement

ConnDOT Drainage Manual October 2000
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Conversion from NAVD - NGVD for busway culverts

1/8/110
Original Horizontal Coordinates:
NAD 83, Cennecticut - 0600, U.3. Survey Feet
Translated Horizontal Coordinates:
NAD 83, Connecticut - 0600, U.S. Survey Feet
Input Vertical Coordinates: NAVD 88, U.S. Survey Feet
Output Vertical Coordinates: NGVD 29, U.S. Survey Feet

Name Input Cutput
test 8§22200.00000 N 822200.00000 N
1003800.00000 E 1003800.00000 E
Elevation 1006.00000 100.90
Convergence 00 00 33.22403 00 00 33.22403
Scale Factor 0.959988281 0.999988281
Combined Factor 0.899983498 0.995983438

U.5. Army Topo. Engineering Center, CORPSCON 5.11.08, Page 1
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I. SITE NARRATIVE

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
Comnecticut River Basin.

Site 5 is associated with the crossing of an un-named tributary of Piper Brook in the Town of
Newington. This area discharges into the tributary at coordinate 41.71912 deg, 72.73458 deg.
NADS&3 datum into an existing twin culverts under the railroad bed. The conditions at the inlet
side are poor with nearly compliete collapse of one culvert and partial collapse of the other the
inlet culverts are constructed of corrugated metal pipe. The inlet headwalls and wing walls are
failing and have limited ability to support the embankments. The outlet side is in good condition
and consists of twin 3°X3’ stone box culverts.

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

The associated drainage area of 0.82 square miles 1s well developed with residential, commercial
and individual properties. Based on the extent of development and drainage area the SCS TR-55
Method is considered the most appropriate method of hydrology analysis. This watershed is well
developed with more than 30 percent urbanization.

Comparison flow rates using the USGS Regression, and Rational Methods were calculated.

Backup computations and information is contained in subsequent sections of this report.

2. SUMMARY OF DISCHARGES

METHODOLOGY 2 10 25 50 100 500
USGS Regression with Urban Adjustment 74 142 200 256 283
TR-55 Method 153 320 405 486 573
Rational Method 148 222 285 355 416

I

3. RECOMMENDATIONS:

Based on the analysis, field conditions and flooding potential in the area a flow value of 573 cfs
for the 100 year design storm is recommended.

E3
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NEW BRITAIN TO HARTFORD BUSWAY
STATE PROJECT NO. 171-305
Prepared By: Garg Consulting Services, Inc.
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Worksheet 3: Time of Concentration (Tc¢) or Travel Time (Tt)

Include 2 map, schematic, or description of flow segments.

Project By aﬁ{ Date
New Britian to Hartford Busway J. Scafa 2/24/03
Location Checked Date
Site 5 Un-Named Tributary of Piper Brook /ﬁQS Z/z:’/ﬁ.?
Check one: ¥l Present [T Developed
Check one: v Tc i Tt through subarea
Notes: Space for as many as two segments per flow type can be used for each worksheet.

e

Ghanneliklows:

Surface description (table 3-1)

Manning's roughness coefficient, n (table 3-1)

Flow length, L {total L + 300 ft) ..o

Two-year 24-hour rainfall, P2 ..., in

Land SIoPe, 5 .o fi/ft
Compute Tt ............. hr

Tt= 0.007(nL)0.8

P20.5s50.4

Woods/ Grass

0.4

300

3.25

0.01

11264995 | + |

Ciediow
Segment ID
Surface description (paved or unpaved) ...
Flow 1e0GtH, L oooooeeeeeeeeo ] e ft
Watercourse SIoPe, S oot /it
. Average veocity, V (figure 3-1) i ft/s
. Tt= L Compute Tt ... hr
3600V

Un - Paved

4910

0.018

2.2

0.6199495| +

i
o

2R

S o i

12.
13.
14.
15
18B.
17.
18.
19.

20.

Segment ID
Cross sectional flow area, a ... trap.B=4, D=25 f
Wetted perimeter, PW ..o ft
Hydraulic radius, r=a/Pw Computer ..., fit
Channel SIOPE, 8 oot fi/ft
Manning's roughness coefficient, 1 ...
V= 149r2/3s1/2/n fi/s
Flow length, L ft
Tt= L Compute Tt ... . hr

3600V

Woatershed or subarea Tc¢ or Tt (2dd Tt in steps B, 11, 19) o

20

15.2

1.3

0.0078

0.03

5.258704596

4860

0.2567172 | +

= [0.25672]

o [2.00577]

GARG CONSULTING SERVICES, INC.
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Natural Resources Conservation Service Technical Release 55

Worksheet 2: Runoff Curve Number and Runoft )

Present | Developed

Project By @ Date
New Britian to Hartford Busway J. Scal 2/24/03
Location Checked Date
Site 5 Un-Named Tributary of Piper Brook }% Z/%:"
Check one:

Product '

equations 2-3 and 2-4)

hydrologic of
group ) CN x area
SR T
! {cover type, freatment, and hydrologic condition; percent o4 o N acre .
(appendix A) impervious; unconnected/connected impervious areea ratic) % _%" % Vi sqmi
) 3] [o] D B
- |- | = %
Wethersfiled,
Branford, Berlin B/C| Residential Areas, 38% Impervious 79 0.6712 53.0248
BiC Urban Commercial / industrial, 78.5 % impervious 91 0.1023 9.3093
Open Space, Woods, Cemeteries, Grass Cover, fair
BIC to good condition 70 0.0503 3.521
0
0
0
0
0
Use only one CN source per line Tofals @
0.8238 65.8551
CN (weighted) = total product = 79.84064093
fotal area Use CN E@ 80
T S e e
Storm #3
FIEQUENCY .eovireeiecreeee e eee v yr 25 50 100 2 10
Rainfall, P (24-h0Ur) «.ooveeeeeeenen, in 5.5 6.2 6.9 3.2 4.7
RUNOff, Q@ e, in 3.33 3.96 4.6 1.4 2.63
(Use P and CN with table 2-1, figure 2-1, or s= 2.5

GARG CONSULTING SERVICES, INC. -

=10
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Worksheet 4: Graphical Peak Discharge Method -
Project © | By Date
New Britian to Hartford Busway J. Scal 02/24/03
Location Checked Date
Site 5 Un-Named Tributary of Piper Brook ;@ 2/ 25/ 03
Check one: [ Present [C Developed
1. Data
Drainage area .., Am = 0.8238 mi2 (acres/640)
Runoff curve nUMBEr oo, CN = 80 {From worksheet 2)
Time of concentration ..o Tc = 2.01 hr (From worksheet 3)
Rainfall distribution .. = I (LA BT
Pond and swamp areas spread
throughout watershed ..o e, = 6.25 parcent of Am
{ acres or mi2 covered)
Storm #1 Storm#2 | Storm#3 | Storm#4 | Storm#5
2. FIeQUENCY e et yr 25 50 100 2 10
3. Rainfall, P (24-hour) e in 55 6.2 5.9 3.2 4.7
4. Initial abstraction, 1a in 0.5 0.5 0.5 0.5 0.5
(Use CN with table 4-1)
5. ComMPUE TAIP ettt 0.091 0.081 0.072 0.156 0.106
6. Unit peak discharge, qu .o csmfin 206 207 210 185 205
{Use Tc and la/P with exhibit 4-_ it ’
7. RUNOTE, Q1 e in 3.33 3.96 4.6 1.4 2.63
{From worksheet 2) Figure 2-6
8. Pond and swamp adjustment factor, Fp L 0.72 0.72 0.72 0.72 0.72
{(Use percent pond and swamp area with table 4.2.)
(Factor is 1.0 for zero percent pond and swamp area.)
9. Peak discharge, gp ft3/s l 404.8 486.2 573 153.6 319.8
(Where gp = quAmQFp)
a GARG CONSULTING SERVICES, INC.
{
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Chapter 4 Graphical Peak Dischage Method

Technical Release 55
Urban Hydrology for Smail Watersheds

Exhibit 4-I0I Unit peal discharge (g,) for NRCS (SCS) type I rainfall distribution

400 —

300

Unlt peak discharge (q ), {esm/in}

100 -~

80 —

60 —

40

Time of concentratfon (T ), (hours)

(210-VI-TR-55, Second Ed., June 1986)

47
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New Britain to Hartford Busway
Project No. 0126
SITE 5 -~ Un-Named Tributary of Piper Brook - Newington

Rational Method as Check

HYDROLOGIC DATA

Drainage Area (sg. mi.)| 0.823

Length (mi)| 1.88

High Point Elevation (ft) 393

t ow Point Elevation (ft) 97

Siream Slope10% to 85% {ft/ft)| 0.0397569

Sheet Flow Length(ft)| " 300.

Sheet Flow Slope(ft) ~ 0,01
Sheet Flow Mannings No. (n)]5 04

2 yr - 24 hour storm (in)}. 3.2 74

Sheet Fiow Tc (hr)| 1.137282

Shaltow Concentrated Flow Condition|.* Pavéd
SCF Length {ft)| "4940.".
SCF Slope (ft/it)| 401S:

SCF Tc (hr)| 0.486742

Channel Length (it)
Channel Slope (ft/ft) i’ 0.0079"

Channel Over Bank Depth (ft)|-53;

: seletEy
Approximate Velocity (ft/sec.)|. -4.6 -|E¥eoetis
Channel Tc (hr)| 0.293478
Estimated Tc (minutes)| 115.0501
Year Siorm 2 10 25 50 100
100-yr Rainfall Intensity (in/hr)| - 0:8:~ | 42 | A% o F T re

Improved Area Percent{l=.6)|:40.70809:
Unimproved ([=.18)| 59.29091

Il D B e D Ee W e

Runoff Coefficient| 0.350978 | 0.350978 | 0.386076 | 0.421174 | 0.438723

Flow (CFS)| 147.8938 | 221.8407 | 284,6955 | 354.9451| 415.9513

IBy: ﬁ\

/e

Checked By: %2




Hvdrology 6.B-11

RAINFALL INTENSITY (in/hr) 1
DURATION | DURATION | 2Y¥r | 5Yr | 10Yr | 25¥r | 50¥r | 100 Yr |
1.52 8.9 12 b owa o7 T 1o 2.1 |

1.53 0.9 1.2 14 1.7 1.9 2.1
93 1.55 0.9 1.2 1.4 1.7 1.9 2.1
24 . 1.57 0.9 12§ 14 18 18 2.1
95 1.58 0.9 1.2 1.4 1.6 1.8 2.0
96 1.60 0.9 12 1.4 1.6 1.8 2.0
97 1.62 0.9 1.2 1.3 1.6 1.8 2.0
28 1.63 0.9 11 13 14 18 2.0

.99 1.65 0.9 1.1 1.3 1.6 1.8 2.0
100 1.67 0.9 1.1 1.3 1.6 1.8 2.0
101 1.68 0.9 1.1 1.3 1.6 13 2.0
102 1,70 0.9 i ! i3 i6 1.7 1.9 |
103 1.72 0.9 1.1 1.3 1.5 1.

164 1.73 0.8 1.1 1.3 15 1

i65 1.75 0.3 1.1

106 1.77 6.8 1 1 13 15 1.7 1.9 !

I 'f 107 1.78 0.8 1.1 13 15 1.7 1.9

gy N2

N pemk

7 1.9
T 1.9
7 1.%

1.3 i3 1.
4

‘ 108 1.80 0.8 11| 12 15 1.7 1.9 l
‘ 109 1.82 0.8 1.1 12 15 1.7 19
110 1.83 0.8 11 L2 L5 L7 L8
1il 1.85 . 08 I ) L5 L6 L8

112 1.87 0.8 1.0 | 12 15 1.6 1.8

13 1.88 0.8 1.0 1.2 14 1.5 1.8
114 1.90 0.8 1.0 1.2 14 1.6 18

i5 1.92 0.8 1.0 1.2 1.4 1.6 1.8
ii6 - 1.93 0.3 1.0 § 1.2 i.4 1.6 i3

17 1.95 0.8 1.9 1.2 14 1.6 18
118 1.97 0.8 1.0 1.2 1.4 1.6 1.8
1.98 0.8 1.0 1.2 1.4 1.6 1.7

250 .8 i.0 iz | i4 i.6 i7

Rainfall Intensity/Duration/Frequency Relationship for Connecticut (English Units)

* Tehle B2 .1 continned

sy
N et
o

v
<

Cetober 2000 ConnDOT Drainage Manual



New Britain to Hartford Busway
Project No. 0126
SITE 5 - Un-Named Tributary of Piper Brook - Newington

Location Description: The drainage basin is moderately urbanized with relatively flat slopes and some

development of stormwater drainage systerns. The drainage area is developed with a number of industries
and manufacturing facilities. The site is locate

USGS Connecticut Regression Formulas for Rural Watersheds

Q = FREQUENCY

HYDROLOGIG DATA | DISCHARGES (CFS)

Drainage Area (sg. mi.)| 0.823 2- earii
Length (mi)] 1.88 | 10-year g
High Point Elevation (ft) 393 25-year
Low Point Elevation (ft)) 97 50-year G
Stream SIopeTO% 1o 85% (ft/mi}| 209.9291 100-year “ : AM&ZA
Area C.G. Stratified Drift ‘3/179 95 | 500- year * 245.15 480.79
2-Yr 24-Hour Rainfall (in)] 2.625 * 400 year X 1.7
10-YT 24~Hoﬁr Rainfall (in)| 4.375 DESIGN RATE (Qqu. Mife]

25-Yr 24-Hour Rainfall (in)|  5.65
50-Yr 24-Hour Rainfall (in)] 7.25

100-Yr 24-Hour Rainfall (in)] 7.9

Urban Adjustments

‘ﬁUpper Middle | Lower
Basin Characteristics Third Third Third

Channe! Improvements jL *’—l

=y

-

Channel Lining —]L 0

Storm Drains or Systems r 1 1 1
Curb and Gutter Streets L 1 1 T 1
Subtotal L 2 a | 4
Total BDF [ [ | 3

2/24/03 11:03 AM

S %
Checked By: ﬁ

ET5
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' Garg Cons_.ting Services, Inc.

ENGINEERS « CONSULTANTS ¢ CONSTRUCTION MANAGERS

Bridge ID: Project No.: 171-305

Feature Carried: Un-Named Tributary of Piper Brook Inspection Date: 7/29/02
Feature Crossed: Existing Railroad bed and active track Location: Site 5 Newington, Connecticut

‘{ 2 % 9 O e el )

i

\ 3
ETELY

% A&?‘J~.:

Photo File #: 1527 Pboto File #: 1528
| Description: Up Stream at Inlet. Description: Up Stream at Inlet

Lid

Page 1



Garg Cons. ..ing Services, Inc.

ENGINEERS « CONSULTANTS ¢ CONSTRUCTION MANAGERS

‘Bridge ID: Project No.: 171-305
Feature Carrijed:’ Un-Named Tributary of Piper Brook Inspection Date: 7/29/02
Feature Crossed: Existing Railroad bed and active track Location: Site 5 Newington, Connecticut

Photo File #: 1529 Phote File #: 1530
Description: Down Stream at Inlet Description: Down Stream at Iulet

Page . 2
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ENGINEERS =

Garg Cons. .ang Services, Inc.

CONSULTANTS » CONSTRUCTION MANAGERS

Bridge ID: Project No.: 171-305
Feature Carried: Un-Named Tributary of Piper Brook Inspection Date: 7/29/02
Feature Crossed: Existing Railroad bed and active track Location: &ite 5 Newington, Connecticut

N h{zg“n
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¢ eI
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)

.

8% “'?},“ 4?.

Aol

en A e e

Photo File #: 1531
Description: Down Stream at Outlet

Photo File #: 1532

Description: Up Stream at Outlet
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Page 3
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Appendix B

Existing and Proposed Culvert Design Computations



Existing Conditions HEC-RAS
Profile
Sections
Standard Qutput Table

Culvert Output Tables



Site 5 Final Plan: Site 5 Existing  8/5/2009
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Site 5 Final Plan: Site 5 Existing 8/5/2009
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Site 5 Final Plan: Site 5 Existing 8/5/2009
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HEC-RAS Plan: Site 5 Exist River Site 5- Brook Reach: reach 1

Reach

River Sta

Profile

Q Total

Min ChEl | W.Sl Elev: ]| VelChnl | FlowArea | Top Width | Froude# Chi
F ) .| @ ® (ft/s) (sqft) ()

reach 1 13 140-year 320.00 53.97 64.01 64.03 0.000081 1.27 298.91 52.16 0.08
resich 1 13 50-year 486.00 53.97 72.04 68.27 72.05 0.000015 0.88 1064.58 453.07 0.04
réach 1 13 100-year 573.00 53.97 72.23 59.52 72.24 0.000019 1.01 1149.83 461.94 0.04
reach 1 13 500-year 974.00 53.97 74.79 59.49 74.80 0.000017 1.04 2453.27 531.00 0.04
reach 1 42 10-year _ 320.00 54.28 64.00 57.64 64.02 0.000078 1,25 304.58 53.41 0.08
reach 1 12 |50year 486.00 54.28 72.04 58.27 72,05 0.000015 0.87 1094.33 596.27 0.04
reach 1 12 100-ear 573.00 54.28 7223 58.52 7224 0.000018 0.99 1206.03 605.33 0.04
reach 1 12 | 500-yeer 974.00 54.28 74.79 59.48 74.80 0.000014 0.95 2880.63 676.21 0.04
11 _ |10year 320.00 54.21 64.00 57.66 64.02 0.000085 1.03 310.3¢ 53.97 0.08
[ 50-year 486.00 54.21 72,04 56.31 72405 0.000010 0.57 982.71 562.80 0.03
N 100-year. 573.00 54.21 72.23 58.58 72.24 0.000013 0.66 10886.93 57527 0.03
11 500-year’ 974.00 54.24 74.79 59.51 74.80 0.000012 0.70 2716.21 661.00 0.03
15 .. |[10-year: 320.00 53.48 63.99 56.22 64.01 0.000087 141 291.33 50.51 0.08
1s .| 50-year 486.00 53.48 72.04 56.95 72.05 0.000012 0.70 879.16 §31.63 0.03
9 100-year 573.00 53.48 72.23 57.29 72.24 0.000018 0.80 978.48 538.75 0.04
9 500-year §74.00 53.48 74.79 58.62 74.79 0.000015 0.86 2437.14 550.80 0.04
7 10-year 320.00 51.76 64.00 54.45 64,01 0.000003 0.74 547.99 89,50 0.04
7. | 50-year 486,00 51.76 72.04 55.13 72.05 0.000001 0.51 1416.57 §05.13 0.02
7 100-year 573.00 51.76 7223 55.44 72.24 0.000001 0.58 1510.81 505.69 0.02
7 500-year ~ 974.00 51,76 74.79 56.62 74.79 0000001 0.74 2847.30 538.00 0.03

8.2 Culvert
reach' 6: 10-year 320.00 52.60 56.79 56.57 58.00 0.012485 11.94 26.79 1.03
reach 1 3 . |B0=year . 486.00 52.60 56.30 55.65 61.41 0.0285620 18.14 26.79 1.68
reach 1 |8 100-year 573.00 52.60 55.73 55.66 62.83 0.040062 24.39 26.79 213
reisch 1 5 500-year 974.00 52.60 73.78 73.78 74.78 0.006556 9.56 126.61 56.00 0.29
reach 1 4 10-year 320.00 53.71 57.44 56.68 58.03 0.006398 6.54 61.89 24.18 0.63
reschd |4 50-year 486.00 53.71 58.17 57.42 59.05 0.007466 8.07 82.35 36.53 0.71
reach 1 4 100-year 573.00 53.71 58.54 57.68 50.48 0.007316 8.47 96,54 39,57 c.71
reach 1 4~ " [600-year 974,60 53.71 B0.02 59.32 61.13 0.006443 9.65 163.31 50.73 0.70
{3 10-year 320.00 52.90 57.39 56.36 57.74 0.003453 543 93.01 42.07 0.48
3 E0-year 486.00 52.90 58.97 57.03 58.68 0.003396 6.15 132.55 48.33) 0.49
3 100-year, 573.00 52.90 58.67 57.34 59.11 0.003347 6.43 152,59 51.21 0.49
3 50C-year 974.00 52.80 60.22 58.43 60.75 0.003139 7.40 240.79 62,32 0.50
‘reach 1 2 10-year 320.00 53.01 57.40 56.27 57.61 0.002718 471 127.59 50.68 0.42
Feach 1 2 50-year 486.00 53.01 58.33 56.81 58.54 0.002270 4.97 184.80 63.70 0.40
reach 1 2 100-year 573.00 53.01 58.75 57.14 58.98 0.002153 5.11 211.89 65.52 0.39
reach 1 2 500-year 974.00 53.01 60.34 57.92 60.59 0.001919 5.76 321.85 72.44 0.39
i 10-year 320.00 52.68 56.22 56.02 57.22 0.015646 9.27 51.54 26.78 0.96
K 50-yesr 486,00 52.68 56.90] 56.90 58.16 0.015716 10.68 70.86 30.19 0.99
1 100-year 573.00 52.68 57.22 57.22 58.59 0.015460 11.22 80.98 31.88 1.00
1 500-year 974,00 52.68 55.47 58.47 60.21 0.014719 13.16 12474 38.36 1.02




Plan: Site 5 Exist  Site 5- Brook reach 1 RS: 6.2 Culv Group: Culvert #1 Profile: 10-year

Q Culv Group (cfs) 160.00 | Culv Full Len (ft) 107.00
# Barrels 1 | Culv Vel US (ft/s) 11.76
Q Barrel (cfs) 160.00 | Culv Vel DS (ft/s) 11.76
E.G. US. (ft) 64.01 | Culv Inv EI Up (ft) 51.76
| W.S. US. (fty 64.00 | Culv Inv El Dn (ft) 52.78
E.G. DS (f) 59.00 | Culv Fretn Ls (ft) 3.93
W.S. DS (ft) 56.79 | Culv Exit Loss (ft) 0.00
Delta EG (ft) 5.00 | Culv Entr Loss (ft) 1.07
Delta WS (ft) 7.21 | Q Weir (cfs) -
| E.G. IC (ft) 60.02 | Weir Sta Lft (ft)
E.G. OC (ft) 64.01 | Weir Sta Rgt (ft)
Culvert Control Outlet  Weir Submerg
Culv WS Inlet (ft) 55.76 | Weir Max Depth (ft)
kCulv WS Outlet (ft) 56.78 | Weir Avg Depth (ft)
Culv Nml Depth (ft) Weir Flow Area (sq ft)
Culv Crt Depth (ft) 4.00 | Min EIl Weir Flow (ft) 72.01

Plan: Site 5 Exist Site 5- Brook

reach 1 RS: 6.2 Culv Group: Culvert #1 Profile; 50-year

Q Culv Group (cfs) 233.33 | Culv Full Len (ft) 107.00
# Barrels 1 | Culv Vel US (ft/s) 17.16
Q Barrel (cfs) 233.33 | Culv Vel DS (ft/s) 17.16
E.G. US. (ft) 72.05 | Culv Inv EI Up (ft) 51.76
W.S. US. (ft) 72.04 | Culv Inv El Dn (ft) 52.78
E.G. DS (ft) 61.41 | Culv Fretn Ls (ft) 8.35
W.S. DS (ft) 56.30 | Culv Exit Loss (ft) 0.00
Delta EG (ft) 10.64 | Culv Entr Loss (ft) 2.29
| Delta WS (ft) 15.75 | Q Weir (cfs) 19.33
E.G. IC (ft) 65.43 | Weir Sta Lft (ft) -420.00
E.G. OC (ft) 72.05 | Weir Sta Rgt (ft) 85.18
Culvert Control Qutlet | Weir Submerg 0.00
Culv WS Inlet (ft) 55.76 | Weir Max Depth {ft) 0.06
Culv WS Outlet (ft) 56.78 | Weir Avg Depth (ft) 0.06
Culv Nml Depth (ft) Weir Flow Area (sq ft) 30.34
Culv Crt Depth (ft) 4.00 | Min El Weir Flow (ft) 72.01




Plan: Site 5 Exist Site 5- Brook reach1 RS:6.2 Culv Group: Culvert #1 Profile: 100-year

- Q Culv Group (cfs) 219.38 | Culv Full Len (ft) 107.00
# Barrels 1 | Culv Vel US (ftis) 16.13
Q Bairel (cfs) 219.38 | Culv Vel DS (ft/s) 16.13

E.G.US. (ft) 72.24 | Culv Inv El Up (ft) 5176
W.S. US. (ft) 72.23 | Culv Inv El Dn (ft) 52.78

E.G. DS (ft) 62.83 | Culv Fretn Ls (ft) 7.39
W.S. DS (ft) 55.73 | Culv Exit Loss (ft) 0.00

Delta EG (ft) 9.41 | Culv Entr Loss (ft) 2.02
Delta WS (ft) 16.50 | Q Weir (cfs) 134.24

'E.G. IC (ft) 64.25 | Weir Sta Lft (ft) -420.00
E.G. OC (ft) 72.24 | Weir Sta Rgt (ft) 85.66
Culvert Control Outlet | Weir Submerg 0.00
Culv WS Inlet (ft) 55.76 | Weir Max Depth (ft) 0.22
Culv WS Outlet (ft) 56.78 | Weir Avg Depth (ft) 0.22
Culv Nml Depth (ft) Wair Flow: Area (sq ft) 110.46
Culv Crt Depth (ft) 4.00 | Min El Weir Flow (ft) 72.01

Plan: Site 5 Exist Site 5- Brook reach 1 RS: 6.2 Culv Group: Culvert #1

QCuIv G'rdup' (cfs)

5.23 | Culv Full Len (ft) 107.00

# Barrels 1 | Culv Vel US (ft/s) 0.38

_Q Barrel (cfs) 523 | Culv Vel DS (ft/s) 0.38
E.G. US. (ft) 74.79 | Culv Inv El Up (ft) 51.76
W.S. US. (ft) 74.79 | Culv Inv El Dn (ft) 52.78

E.G. DS (ft). 74.79 | Culv Frotn Ls (ft) 0.00

W.S. DS (ft) 73.78 | Culv Exit Loss (ft) 0.00

‘Delta EG (ft) 0.01 | Culv Entr Loss (ft) 0.00
Delta WS (ft) 1.01 | Q Weir (cfs). 943.86

E.G. IC (it) 52.43 | Weir Sta Lit (ft) -420.00

"EG.OC (1), 74.79 | Weir Sta Rgt (ft) 118.00
Culvert Control Outlet | Weir Submerg 1.00
Culv WS Inlet (ft) 55.76 | Weir Max Depth (ft) 2.79

Culv WS Outlet (ft) 56.78 | Weir Avg Depth (ft). 2.71

‘Culv Nml Depth (ft) Weir Flow Area (sq ft) 1456.18
Culv Crt Depth (ft) 0.42 | Min El Weir Flow (ft) 72.01

Profile: 500-year



Plan: Site 5 Exist Site 5- Brook

reach 1 RS: 6.2 Culv Group: Culvert #2 Profile: 10-year

Q Culv Group (cfs) 160.00 | Culv Full Len (ft) 107.00
# Barrels 1 | Culv Vel US (ft/s) 11.76
Q Barrel (cfs) 160.00 | Culv Vel DS (ft/s) 11.76
E.G. US. (fi) 64.01 | Culv Inv El Up (ft) 51.76
W.S. US. (ft) 64.00 | Culv Inv El Dn (ft) 52.76
E.G. DS (ft) 50.00 | Culv Frotn Ls (ft) 3.93
W.S. DS (jt) 56.79 | Culv Exit Loss (ft) 0.00
Delta EG (ft) 5.00 | Culv Entr Loss (ft) 1.07
Delta WS (ft) 7.21 | Q Weir (cfs)
E.G. IC (ft) 60.02 | Weir Sta Lft (ft)
E.G. OC (ft) 64.01 | Weir Sta Rat (ft)
Culvert Control Outlet | Weir Submerg
Culv WS Inlet (ft) 55.76 | Weir Max Depth (ft)
Culv WS Outlet (ft) 56.76 = Weir Avg Depth (ft)
Cuilv' Nml Depth (ft) Weir Flow Area (sq ft)
Culv Crt Depth (ft) 4.00 | Min El Weir Flow (ft) 72.01

Plan: Site 5 Exist Site 5- Brook

reach 1 RS: 6.2 Culv Group: Culvert #2 Profile: 50-year

QCulvGroup (cfs) |  233.33 | Culv Full Len (ft) 107.00
# Barrels 1 | Culv Vel USﬁ(ﬂ-/S) ~ 1716
Q Barrel (cfs) 233.33 | Culv Vel DS (ft/s) 17.16
E.G. US. (ft) 72.05 | Culv Inv El Up (ft) 51.76
W.S. US. (ft) 72.04 | Culv Inv El Dn (ft) 52.76
E.G. DS (ft) 61.41 | Culv Fretn Ls (ft) 8.35
W.S. DS (ft) 56.30 | Culv Exit Loss (ft) 0.00
Delta EG (ft) 10.64 | Culv Entr Loss (ft) 2.29
Delta WS (ft) 15.75 | Q Weir (cfs) 19.33
| E.G.IC (it 65.43 | Weir Sta Lft (ft) -420.00
E.G. OC (ft) 72.05 | Weir Sta Rgt (ft) 85.18
Culvert Control Outlet Werir‘wsubm'erg 0.00
Culv WS Inlet {ft) 55.76 | Weir Max Depth (ft) 0.06
Culv WS Outlet (ft) 56.76 | Weir Avg Depth (ft) 0.06
Culv Nm! Depth (ft) Weir Flow Area (sq ft) 30.34
| Culv Crt Depth (ft) 4.00 | Min El Weir Flow (ft) 72.01




Plan: Site 5 Exist Site 5- Brook

Q Culv Group (cfs) 219.38 | Culv Full Len (ft) 107.00
# Barrels ’ 1 | Culv Vel US (ft/s) 16.13
Q Barrel (cfs) 219.38 | Culv Vel DS (ft/s) 16.13
E.G. US. (ft) 72.24 | Culv Inv E! Up (ft) 51.76
W.S. US, (ft) 72.23 | Culv Inv El Dn (ft) 52.76
E.G. DS (ft) 62.83 | Culv Fretn Ls (ft) 7.39
W.S. DS (ft) 55.73 | Culv Exit Loss (ft) 0.00
Delta EG (ft) 9.41 | Culv Entr Loss (ft) 2.02
Delta WS (ft) 16.50 | Q Weir (cfs) 134.24
E.G. IC (ft) 64.25 | Weir Sta Lft (ft) -420.00
E.G.OC(ft) 72.24 | Weir Sta Rgt (ft) 85.66
Culvert Control Outlet | Weir Submerg 0.00
“Culv WS Inlet (ft) 55.76 | Weir Max Depth (ft) 0.22
Culv WS Outlet (ft) 56.76 | Weir Avg Depth (ft) 0.22
Culv Nml Depth (ft) Weir Flow: Area (sq ft) 110.46
Culv Crt Depth (ft) 4.00 | Min El Weir Flow (ft) 72.01

Plan: Site 5 Exist Site 5- Brook reach 1 RS: 6.2 Culv Group: Culvert #2

Q Culv Group (cfs}) 5.23 | Culv Full Len (ft) oy 107.00
# Barrels 1| Culv Vel US (ft's) 0.38
Q Barrel (cfs) 5.23 | Culv Vel DS (ft/s) 0.38
E.G. US. (it) 74.79 | Culv Inv El Up (ft) 51.76
W.S. US. (ft) 74.79 | Gulv Inv E Dn (ft) 52.76
E.G. DS (ft) 74.79 | Culv Fretn Ls (ft) 0.00
W.S. DS (it) 73.78 | Culv Exit Loss (ft) 0.00
Delta EG (ft) 0.01 | Culv Entr Loss (ft) - 0.00
Delta WS (ft) 1.01 | Q Weir (cfs) 943.86
E.G. IC (ft) 52.43 | Weir Sta Lft (ft) -420.00
E.G. OC (ft) 74.79 | Weir Sta-Ragt (ft) 118.00
Culvert Control Outlet 'Weir_SuBm_erg 1.00
Culv WS Inlet (ft) 55.76 | Weir Max Depth (ft) 2.79
Culv WS Outlet (ft) 56.76 | Weir Avg Depth (ft) 2.71
Culv Nmi Depth (ft) Wei'r 'F'I()'w Area (sq ft) 1456.18
Culv Crt Depth (ft) 0.42 | Min El Weir Flow (f) 72.01

reach 1 RS: 6.2 Culv Group: Culvert #2 Profile: 100-year

Profile: 500-year




Proposed Conditions HEC-RAS
Profile
Sections
Standard Output Table

Culvert OQutput Tables
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HEC-RAS Plan: single 7.5 River: Site 5- Brook Reach: reach 1
Reach River Sta Profile QTotal | MinChEl | WS.Elev | CritW.S. | EG.Elev | EG.Slope | VelChal | FlowArea | Top Width | Froude#.Chl
N ] ] _ (cf3) () @) ) [ ) (fus) (sqft) &)

reach 1 13 10-yesr. 320.00 53.97 60.98 57.61 61.05 0.000470 2,20 157.82 40.96 0.18
reach 1 13 . 50-year 486,00 53.97 63.50 58.27 63.56 0.000239 2.09 27273 50.27 0.14
reach 1 13 100-year 573.00 53.97 65.22 58.52 65.28 0.000153 1.93 36543 57.12 0.11
reach 1 13 500-year 974.00 53.97 72.20 59.48 72.24 0.000057 1.72 1134.45 460.35 0.08
reach.1 12 10-year. 320.00 54.28 60.92 57.64 60.99 0.000477 2,19 157.98 41.74 0.18
resch 1 12- 50-year 486.00 54.28 63.47 58.27 63.53 0.000233 2.06 276.77 51.40 0.14
reach 1" |12 160-year 573.00 54.28 65.21 58.52 65.26 0.000148 1.90 37219 58.45 0.11
reach’1 12 500-yaar 974.00 54.28 72,19 50.48 72.23 0.000055 1.70 1183.22 603.49 0.08
reach 1 11 “[10-yar 320.00 54.21 60.91 57.66 60.97 0.000558 1.99 160.61 42.98 0.18
reach 1’ 1 50-year 486.00 54.21 63.47 58.31 63.52 0.000257 1.72 282.36 52.09 013
regeh 1 11 100-vear 573.00 54.21 65.21 58,58 65.25 0.000157 1.51 378.50 58.29 0.10
reach:1 11 500-year 974.00 54.21 72.20 59.51 72.22 0.000039 112 1071,86 573.29 0.06
reach 1 9 10-year 320.00 63.48 60.86 56.22 60.93 0.000604 2.10 152,64 37.71 0.18
reachi- {9 50-year 486.00 53.48 63.44 56.95 63.50 0.000295 1.85 264,33 48.36 0.14
reach 9 100-year 573.00 53.48 65.19 57.29 65.24 0.000169 1.65 353.06 51.99 0.11
reach 1 9 |500-year 974.00 53.48 7219 58.62 7222 0.000047 1.37 957,95 537.29 0.06
resch1 ' |7 10-yéar 320.00 53.40 60.89 55.71 60.92 0.000021 137 264.01 67.96 0.10
reach-1 7 | 50-year 486.00 53.40 63.47 56.28 63.49 0.000012 1.29 473.87 87.84 0.08
reach1 |7 100-year 573.00 53.40 65.21 56.55 65.23 0.000008 1.18 631.14 91.96 0.07
reach 1 7 | 500year 974.00 53.40 72.20 57.56 72.21 0.000003 1.03 1468.22 505.50 0.04
reach 1 6.2 Culvert

reach 1 6 10:year 320,00 52.60 56.08 58.18 0.000115 2.56 125.15 24.91 0.20
reach 1 6 50-year 488.00 52.60 59.11 55.27 0.000153 3.21 151.23 25.48 0.23
reach 1 6 10_@-y@r 573.00 52.60 59.52 59.72 0.000176 3.54 161.82 25.70 0.25
réach 1 [ - [500-year 974.00 52.60 61.00 61.37 0.000279 4.86 200.29 26.50 0.3
reach 1 4 10-year 320.00 53.71 57.44 56.03 0.006398 6.54 61.89 24.18 0.63
resch 1 4 50-year 486.00 53.71 58.17 59.05 0.007465 8.07 82.35 36.53 on
reach 1, 4 100-year 573.00 53.71 58.54 59.48 0.007318 8.47 96.54 39.57 0.71
reach 1 4 500-year 974.00 53.71 £0.02 61.13 0.006443 9.65 163.31 50.73 0.70
reachd 3 AC-year . 320,00 52.80 57.38 57.74 0.003453 5.43 93.01 42.07) 0.48
reach 1 3 50-year 466.60 52,80 58.27 58.88 0.003398 6.15 132.56 48.33 0.49
reach 1 3% 100-year 573.00 52.90 58.67 59.11 0.003347 6.43 152.59 51.21 0.49
reach 1 3. 500-year 974.00 52.90 £0.22 60.75 0.003439 7.40 240.79 62.32, 0.50
reach.1 2 10-year 320.00 53.01 57.40 57.81 0.002718 4.71 127.5¢ 58,68 0.42
reach 1 2 80-year 486.00 53.01 58.33 58.54 0.002270 4.97 184.80 63,70 0.40
réach’1 2 100-yesr, 573.00 53.01 58.75 58.96 0.002153 5.91 211.89 65.52 0.39
reach1 2 500-year 974.00 53.01 60.34 6059 0.001918 5.76 321.85 72.44 0.39
reach 4 1 10-year 320,00 52.68 56.22 56.22 57.22 0.015646 9.27 51.54 26.78 0.96
reach 1 ik 50-year 488.00 52.68 56.90 56.90 58.16 0.015716 10.68 70.86 30.19 0.99
reach1 |1 100-year 573.00 52.68 57.22 57.22 58.59 0.015460 11.22 80.98 31.88 .00
reach 1 1 500-year 974.00 52.68 58.47 58.47 60.21 0.014719 13,16 124,74 38.36 1.02




Plan: single 7.5 Site 5- Brook

reach 1 RS:6.2 Culv Group: Culvert #1 Profile: 10-year

Q Culv Group (cfs) 320.00 | Culv Full Len (ft)

# Barrels 1 | Culv Vel US (ft/s) 8.98
Q Barrel (cfs) 320.00 | Culv Vel DS (ft/s) 9.80
E.G. US. (ft) 60.92 | Culv Inv El Up (ft) 53.40
W.S. US. (f) 60.89 | Culv Inv El Dn (ft) 52.88
E.G. DS (ft) 58.18 | Culv Frctn Ls (ft) 0.73
W.S. DS (ft) 58.08 | Culv Exit Loss (ft) 1.39
Delta EG (ft) 2.74 | Culv Entr Loss (ft) 0.63
Delta WS (ft) 2.81 | Q Weir (cfs)
E.G. IC (ft) 60.47 | Weir Sta Lft (ft)
E.G. OC (ft) 60.92 | Weir Sta Rgt (ft)

Culvert Control Outlet | Weir Subfr“ie‘rg

| Culv WS Inlet (ft) 59.04 | Weir Max Depth (ft)
Culv WS Outlet (ft) 58.08 | Weir Avg Depth (ft)
Culv Nml Dépth (ft) 6.20 | Weir Flow Area (sq ft)

| Culv Crt Depth (ft) 4.62 | Min El Weir Flow (f) 72.01

Plan: single 7.5 Site 5- Brook reach 1 RS:6.2 Culv Group: Culvert #1 Profile; 50-year
Q Culv Group (cfs) 486.00 | Culv Full Len (ft)
# Barrels 1 | Culv Vel US (ft/s) 11.16
Q Barrel (cfs) 486.00 | Culv Vel DS (ft/s) 12.39
E.G. US. (ft) 63.49 | Culv Inv.El Up (ft) 53.40
W.S.US.(ft) 63.47 | Culv Inv El Dn (ft) 52.88
E.G. DS (ft) 59.27 | Culv Frctn Ls (ft) 1.03
W.S. DS (ft) 59.11 | Culv Exit Loss (ft) 2.22
Delta EG (ft) 4.22 | Culv Entr Loss (ft) 0.97
Delta WS (ft) 4.35 | Q Weir (cfs) i
E.G. IC (ft) 63.22 | Weir Sta Lft (f)
E.G. OC (f) 63.49 | Weir Sta Rt (ft)

Culvert Control Outlet W‘erir Submerrg
Culv WS Inlet (ft) 60.59 | Weir Max Depth (ft)
Culv WS Outlet (ft) 59.11 | Weir Avg Depth (ft)
Culv Nml Depth (ft) 7.50 | Weir Flow Area (sq ft)

| Culv Crt Depth (ft) 5.71 | Min El Weir Flow (ft) 72.01




Plan: single 7.5 Site 5- Brook

reach 1 RS:6.2 Culv Group: Culvert #1 Profile: 100-year

Q Culv Group (cfs) 573.00 | Culv Full Len (ft) | 4568
# Barrels 1 | Culv Vel US (ft/s) 12.97
Q Barrel (cfs) 573.00 | Culv Vel DS (ft/s) 13.84
E.G. US. (ft) 65.23  Culv Inv El Up (f) 53.40
W.S. US, (ft) 65.21 | Culv Inv El Dn (ft) 52.88
E.G. DS (ft) 59.72 | Culv Frctn Ls (ft) 1.42
W.S. DS (ft) 59.52 | Culv Exit Loss (ft) 2.78
| Delta EG (ft) 5.51 | Culv Entr Loss (ft) 1.31
Delta WS (ft) 5.69 | Q Weir (cfs)
E.G: IC (ft) 65.10  Weir Sta Lft (ft)
E.G. OC (ft) 65.23 | Weir Sta Rgt (ft)
Culvert Control Outlet | Weir Submerg
Culv WS Inlet (ft) 60.90 | Weir Max Depth (ft)
Culv WS Outlet (ft) 59.52 | Weir Avg Depth (ft)
Culv Nml Depth (ft) 7.50 | Weir Flow Area (sq ft)
| Culv Crt Depth: ft) 6.16 | Min El Weir Flow (ft) |  72.01
Plan: single 7.5 Site 5- Brook reach 1 RS:6.2 Culv Group: Culvert #1 Profile: 500-year
Q Culv Group (cfs) 827.64 | Culv Full Len (ft) 104.00
# Barrels 1 | Culv Vel US (ft/s) 18.73
Q Barrel (cfs) 827.64 | Culv Vel DS (ft/s) 18.73
E.G. US. (ft) 72.21 | Culv Inv El Up (ft) 53.40
W.S. US. (ft) 72.20 | Culv Inv EI Dn (ft) 52.88
E.G. DS (ft) 61.37 | Culv Frctn Ls (ft) 3.04
W.S. DS (ft) 61.00 | Culv Exit Loss (ft) 5.08
Delta EG (ft) 10.85 | Culv Entr Loss (it) 2.72
Delta WS (ft) 11.20 | Q Weir (cfs) 146.36
E.G. IC (ft) 72.23 | Weir Sta Lft (ft) -420.00
E.G. OC (ft) 72.21 | Weir Sta Rgt (ft) 85.69
Culvert Control Outlet | Weir Submerg 0.00
Culv WS Inlet (ft) 60.90 | Weir Max Depth (ft) 0.23
Culv WS OQuitlet (ft) 60.38 | Weir Avg Depth (ft) 0.23
_ Culv Nml Depth (ft) 7.50 | Weir Flow Area (sq ft) 117.01
| Culv Crt Depth (ft) 7.01 | Min Ei Weir Flow (ft) 72.01




Appendix C

Channel Protection Computations
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7.9-8 Channels
SIite 5 IPLET PrerBcTIOoN

Crushed Ledge Rock

T Ve AmEEE

ged
. oul
ANGLE OF ] \ V
REPOSE (8)

IN DEGREES

o
(@]
1
i I
T T

30 - T [ i I i ' I I -
04 0.2 04 07 10 2.0 4.0

MEAN STONE SIZE (Dgo) IN FEET

Figure 7-27.1 Angle Of Repose Of Riprap in Terms Of Mean Size and Shape Of Stone
(English units)
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ConnDOT Drainage Manual October 2000



7.9-6 Channels
4TTE 5 TANLET FioTe cTTon
o, 105
K= 1- 5in“6
- ‘ sinZ®
- £ = Bank angle with
U horizontal
S 0 =Bank angle with horizontal
E ® = Material angle of repose
See Figure 7-27 or 7-27.1
Slope 0 (%) (°)
35 30 —
1:1.5 ’j\ L 0T FEED
I,\)TE‘E_MEDWI“
1:2
1:2.5—
1:3—
1:3.5——
— 15 ]
Example
Given: Find: Solution:
0=18° K D =42°
Very angular K;=10.885
Dsp =457 mm (1.5 ft)
Figure 7-26 Bank Angle Correction Factor (K;) Nomograph
ConnDOT Drainage Manual December 2003



Channels 7.9-5
_ 3 12, 32
Dgp= 0001V 3/4d,,5 K, ")
Dgo= Median Riprap Size (ft))
Vg= Average velocity in main channel (ft/sec)
davg. = Average depth in main channel (ft.)
Kq4= Bank angle correction term
D
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02 QB@VH"W/
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TOLET VELOCITY & 2 FPS
Example:
Given: Find: Solution:
Vg = 18 fikec D50 D 2.25
d avg= g ft
k, = 072
1
Figure 7-25.1 Riprap Size Relationship (English units)
October 2000 ConnDOT Drainage Manual



Appendix D

Temporary Conditions Hydraulic Analysis
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Site 5 Final Plan: temporary conditions  1/11/2010
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HEC-RAS Plan: temp River; Site 5- Brook Reach: reach 1

Reach River, Sta Profile QTotal | MnGREl | W.S.Elev | CritW.s. E.G.Elev | EiG.Slope Vel Ghnl FlowArea | Top Width | Frouds #Ghl
_ (cfs) () (/) () (ft) (fift) | (#s) (saift) ()

reach 1 13 2. year 153.00 53.97 60.62 56.56 60.64 0.000141 114 143.58 39.66 0.10
reach 1 13 estimated 1-yr 124.00 53.97 59.11 56.34 59.14 0.000396 1.44 B7.84 34.07 0.15
reach 1 12 2 year 153.00 54.28 60.61 56.63 60.63 0.000139 113 145.20 40.57 0.10
reach 1 12 estimated 1=yr 124.00 54.28 59.06 56.41 59.09 0.000418 1.46 86.95 34.71 0.15
reach 1 11 2.year 153,00 54.21 60.60 56.76 60.62 0.000163 1.04 147.65 41.87 0.10
reach- 1 11 estimated 1-yr 124.00 54.21 59.05 56.51 59.08 0.000515 1.43 86.75 36.32 0.16
reach 1 9 2 year 153.00 53.48 60.57 55.31 60.60 0.000283 1.41 108.45 21.21 0.1
reach 1 9 | estimated 1-yr 124.00 53.48 59,01 55,12 59.05 0.000393 157 78.97 16.47 0.13
reach 1 7 2 year 453.00 51.76 60.57 53.79 60.60 0.000040 1.40 109.61 19.44 0.10
reach 1 7 estimated 1-yr 124.00 51.76 53.01 53.52 58.04 0.000059 1.53 80.87 16.93 0.12
reach 1 5.2 Culvert
reach'1 6 2 year 153.00 52.60 58.97 54.70 59.08 0.000201 2.68 57.07 9.00 0.19
reach 1 8 estimated 1-yr 124.00 52.60 57.97 54.43 58.07 0.000205 2.58 48.09 9.00 0.20
reach 1 4.5 Cuivert
reach 1 3 2 year 153.00 52.90 56.28 55.21 56.51 0.003150 417 50.61 34.11 0.43
reach 1 3 iestimated 1-yr 124.00 52.90 56.03 54.99 56.23 0.002941 3.80 42.73 28.86 0.41
reach 1 2 2 year 153.00 53.014 56.21 55.45 56.40 0.003404 413 63.30 45,30 0.44
reach 1 2 iestimated 1-yr 124.00 53.01 55.95 55.24 56.13 0.003503 3.92 52.05 41,14 0.44
reach 1 1 2 year 153.00 52 68 55.30 55.30 56.00 0.016198 7.34 28.89 2253 0.91
reach 1 1 lestimated 1-yn 124.00 52.68 55.11 55.11 55.72 0.016036 6.82 24.60 2163 0.89
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Plan: temp Site 5- Brook

reach 1 RS: 6.2 Culv Group: Culvert#1 Profile: 2 year

[ QClivGroup (o/s) | 76.50 | Culv Full Len (1) 107.00
#Bamels. ; 1 | Culv Vel US (ft/s) 563
Q Barrel (cfs 76.50 | Gulv-Vel DS (ft/s) 5.63
E.G.US.(f) 60.60 | Gulv Inv EI Up. (ft) 51.76
W.S.US. (ft) : 6057 |CulvInvEIDn(ft) ‘| 52.78
EGDBS{H) 59,08 | Culv Fretn Ls (ft) 0.90
 W.S. DS (ft). 58.97 | Culv Exit Loss (ft) 0.38
DeltaEG (ff) 1.52 | CulvEntr Loss (ft) 0.25

‘ 1.60 | O Weir (cfs)

55.83 | Weir Sta Lt (ft)

G. O : 60.60 | Weir Sta Rgt (ff).

Culvert Control. Outlet | Weir Submerg
‘CuvWwsnlet(f)) |  55.76 | Weir Max Depth (f)
| Culv WS Outle 56.78 | Weir Avg Depth (ft)

' Culv.Nml Depth  Weir Flow Area (sq ft)

_Culv.Crt Depth (ft) 2.51 | Min El Weir Elow (ft) 72.01
Plan: temp Site 5-Brook reach 1 RS: 6.2 Culv Group: Culvert#1 Profile: estimated 1-yr
@ Culv. Group (ofs 62.00 ‘CulvFulllen() | 107.00

#Bamels 1 | Gulv Vel US (ft/s) 4.56
_QBarrel (cfs) 62.00 | Culv Vel DS {ft/s) 4.56
EGUS.(® | 5904 ]| culvinvEl Upft) 51,76

W.S. US. (ft) 59.01 | Culv Inv.EIl Dh (f) 52.78

E.G: DS (f) 58.07 | Culv Fretn Ls (f) 0.59

W.S.DS () 57.97 | Culv Exit Loss (ft) 0.22
Delta EG (ft) 0.97 | Culy. Entr Loss.(ft) 0.16

Delta WS (ft 1.04 | @Weir (cfs)

E.G.IC (f) 55.28 | Weir Sta Lft (ft)

) 50.04 | Weir Sta Rgt (ft)
Outlet | Weir Submerg

> 56.76 | Weir Max Depth.(ft)
"Culv. WS Outlet () 56.78 | Weir Avg:Depth (ft)
_Culv Nml Depth. Weir Flow Area (sq f)

Culv.Crt Depth (f 2.18 | Min El Weir. Elow (ft) 72.01
Plan: temp Site 5- Brook reach 1 RS:6.2 Culv Group: Culvert#2 Profile: 2 year
| @ Culv' Group (cfs) 76.50 | Culv Full Len (i) 107.00

#Barels ‘ 1 | Culv Vel US (fi/s) 5.63
| @ Barrel (cfs): 76.50 | Culv Vel DS (fi/s) 563

E.G. US. (ft) 60.60 | Culv Inv. EIl Up (t) 51.76

W.S. US. (f) 60.57 | Culv Inv El Dn (f) 52.76

E.G. DS (ff) 59.08 | €ulv Frotn Ls. (ft) 0.90

W.S. DS (ft) 58.97 | Culv Exit Loss (ft) 0.38
_Delta EGI(ft). 1.52 | Culv Entr-Loss (ft) 0.25

Delta WS (ft). 1.60 | Q@ Weir (cf5)

E.G. IC (f) 55.83 | Weir Sta Lft:(ft)

E.G. OC () 60.60 | Weir Sta Rgt (ff)

Culvert.Control Outlet | Weir Submerg:
| Culv WS Infet (ft) 55.76 | Weir Max Depth (ff)

Culv WS Outlet () 56.76 | Weir Avg-Depth (ft)
| Culy Nl Depth (ft) Welr Flow Area (sq ft)

Culv Ert Depth (f) 2.51 | Min EI. Weir Flow (ft) 72.01




Plan: temp Site 5- Brook reach 1 RS: 6.2 Culv Group: Culvert #2 Profile: estimated 1-yr
QCulvGroup(cfs) |  62.00 | Culv Full Len (f) 107.00
#Bamels 1 | Culv:Vel US (ft/s) 4.56
Q Barrel (cfs) 62.00 | Culv Vel DS (ft/s) 4.56
E.G.US. (i) 59.04 | Culv Inv El-Up (ft) 51.76
W.S. US. (i) 59.01 | Culv.Inv EI Dn (ft) 52.76
E.G. DS (ff) 58.07 | Culv. Frotn Lsi(ft) 0.59
W.S. DS (§) 57.97 | Culv Exit Loss (ft) 0.22
Delta EG (ft) 0.97 | Culv Entr Loss (ft) 0.16

2 1.04 | QWeir (cfs)

55.28 | Weir Sta Lt (ft)

59.04 | Weir Sta Rgt {ft)

Outlet WEII’ Submerg

55.76 | Weir Max Depth (ft)
56.76 | Weir Avg Depth (ft)

ml D Weir Flow Area (sq )
Culv Crt Depth (7). 2.18 | Min El Welr Flow (ft) 72.01

Plan: temp Site 5- Brook reach 1 RS:4.5 Culv Group Culven#1 Profile: 2 year

| @ Culv Group (cfs) 145.29 | Culv. Full Len (/) 60.00
# Barmels 2 | Culv Vel US (ft/s) 10.28
@ Barrel (cfs) 72.64 | Culv.Vel DS (fi/s) 10.28

59.08 | Culv Inv EI Up (ft) 52.60
58.97 | CUlv.Inv. EI D (ft). 52.54
E.( : 56.51 | Culv Frctn Ls (ft) 0.34

W.S. DS (ft) 56.28 | Culv.ExitLoss (ft) 1.40
Delta EG (ft) 2.57 | Culv:EntrLoss(ft) 0.82
Delta WS (ft). 2.69 | Q Weir (cfs) 7.71
E G.IC (ft) 59.39 | Weir Sta Lft (ft) -4.50

: 59.08 | Weir Sta Rat (ft) 4.50
Outlet | Weir Submerg, 0.00
55.60 | Weir Max Depth (ft) 0.48

CulvWs OutIet (f) 55.54 | Weir Avg,Depth (ft) 0.48

| Culv.Nml Depth () 3.00 | Weir Flow Area (sq ft) 4.29

| Culv.Crt Depth (ff) 2.69 | Min EI Weir Flow. (ft) 58.61

Plan: temp Site 5- Brook reach 1 RS: 4.5 Culv Group: Culvert#1 Profile: estimated 1-yr
@ Culv. Group (cfs) 124.00 | Culv FUll Len (/) 60.00
# Bapels 2 | Gulv Vel US (ft/s) 8.77
‘Q Barrel (cfs)) 62.00 | Guiv: Vel DS(f/s) 8.77
E.G. US. (ft) 58.07 | Culv.Inv.El Up (ft) 52.60
W:S. US. (#) 57.97 | Gulv.Inv EL Dn (f) 52.54
E.G. DS (ft) 56.23 | Culv Fretn Ls. (). 0.25
W.S. DS {it) 56.03 | Culv Exit Loss (ff) 0.99
Delta. EG (fi) 1.84 | Culv Entr Loss. (ft) 0.60
Delta’ WS (ff). 1.94 | Q Weir (cfs)

E.G.IC (ft) 58.47 | Weir Sta Lff (ft)
E.G. OC (ft) 58.07 | Weir'Sta Rgt (ft)

Culvert Control: - Qutlet | Weir Submerg
‘Culv:WS Injet (ft) 55.60 | Welr Max Depth (ft)

Culv WS Outlet:(ft) 55.54 | Weir Avg:Depth (ft)

Culv. Nml Depth (ft) 3.00 | Weir Flow Area (sa. t)
Culv Crt Depth (ft). 2.54 | Min EI We_‘nth]g_yy) (ﬁ) 58.61




Plan: temp Site 5- Brook

reach 1 RS:4.5 Culv Group; Culvert #1

Profile: 2 year

Q Culv. Group (cfs) 145.29 | Culv Full Len {ff) 60.00
# Barrels 2 | Culv Vel US (ft/s); 10.28
Q Bairel (cfs) 72.64 | Culv.Vel DS (ft/s) 10.28
E.G. US. (ft) 59.08 | Culv Iny El'Up.(ft) 52.60
WiS. US. () 58.97 | Culy Inv.El Dn (/) 52.54
E.G.DS (f) 56.51 | Culv Frotn Ls:(ft) 0.34
W.S. DS (ft) 56.28 | Gulv Exit Loss (ft) 1.40
Delta EG (ft) 2.57 | Gulv Entr Less (ft) 0.82
Delta WS (ft) 2.69 | QWeir(cfs) 7.71
E.G. IC (ft) 59.39 | Weir Sta Lft(f) 4.50
E.C.OC () 59.08 | Weir Sta Rgt (ft) 4.50
Culvert Control Outlet | Weir Submerg 0.00
Gulv WS'lhlét (ft) 55.60 | Weir-Max Depth (ft) 0.48
Culv. WS Outlet (ff) 55.54 | Weir Avg Depth (ft) | 0.48
Culv Nl Depth(ft) 3.00 | Welr Flow Area (sq ft) 4.29
 Culv.Crt Depth (ft) 2.69 | Min ELWeir Flow (ft) 58.61
Plan:temp Site 5- Brook reach 1 RS: 4.5 Culv Group: Culvert#1 Profile: estimated t-yr
Q Giilv Group (cfs) 124.00 | €ulvFullLen {ft) 60.00
# Barrels 2 | Culv Vel US;(ft/s) 8.77
‘Q Bairel (cfs). 62.00 | Culv'Vel DS (it/s). 8.77
E.G.US. (f) 58.07 | Culv Inv El Up (ft) 52.60
W.S. US. (ft) 57.97 | Cul¥ Inv EIl D (8 52.54
E.G.DS(f) 56.23 | CulvFretn Ls:(ft) 0.25
“W.S. DS {f) 56.03 | Culv Exit Loss (ft) 0.69
DeltaEG (f) 1.84 | Culv.Entr Loss (ft) 0.60
Delta WS (ft) 1.94 | Q Weir (cfs)

E.G. IC (F) 58.47 | Weir Sta Lft.(ft)

| E.G.OC (f) 58.07 | Weir Sta Rat (ft)

‘Culvert Control Outlet | Weir, Submerg

Culv WS Inlet (ft) 55.60 | Weir Max Depth {ft)
' Culv. WS Ouflet (ft) 55.54 | Weir Avg Depth (ft)
" Culv Nml Depth'(ft) 3.00 | Weir Flow Area (sq ft).
_Culv Crt Depth (ft), 2.54 | Min El Weir Flow (ft) 58.61
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Culverts 8.F-1

Appendix F — Data Collection and Field Review Form

1. GENERAL PROJECT DATA

Bridge No.:

Town: _Newin g4em County: f/ar-ffforoﬂ

Feature carried: J’_A_m trals Radroad Feature crossed: Trihytary 10 Frper [Srock
Quadrangle: 52 — Hartford Sovth DEP watershed basin no.: o2 ~ o0
Functional class: [ rural principal arterial-interstate

[ ] urban principal arterial-interstate [_] rural principal arterial-other expwy.

[ urban principal arterial-other expwy. || rural principal arterial-other

[_] urban principal arterial-other [ ] rural minor arterial

[ ]urban minor arterial [ ] rural major collector

[ urban collector [ ] rural minor collector

[ ] urban local [ ] rural local

Year built: _LA. 1900 Y ear of reconstruction:

Overall NBIS structure rating: Sufficiency rating:

Plans available?: [ Jyes @ no

II. HYDROLOGIC AND HYDRAULIC INFORMATION

Watershed area: . #2 Sgm¢ km” (sq. mi.)

Is it tidally influenced? [ ves Mno
What information 1s available? [ ] hydraulic report. [ ] floodway analysis report N
| SCEL analysis DAFEMA FIS.- For Stuvimy WS
[ ] Other: G fiper (Brook
Source 2Yr. 10 Yr. 50 Yr. 100 Yr. | 500 Yr.
Event Event Event Event Event
TR -55 1532 220 456 573 g74*
Flow rates m’/s (cfs)
Precipitation mm (in) 32 4.7 6-Z ¢-9
Tidal elevations m (ft) :
¥lotimered - Q" .7
December 2003 ComnDOT Drainage Manual




8.F-2 Culverts
Elevations m (ft.)
At Structure Water Surface at Approach Cross Section
Streambed | Roadway 2 YT, 10 Yr. 50 Yr. 100 Yr. 500 Yr.
Event Event Event Event Event
5272 | 72.00’ 72.0% 72.29 72.37 74-79

Comments: & trstrng Fwin Stone box (253 ) nof A&/(fyua.f'e

o /am;p'{/;’-{y/ Desisn ~~loadl

. CULVERT DATA

Type
[ ] concrete

[_] corrugated metal

[] steel

[ ] atuminum

@ stone masonry

structural plate
corrugations

[]yes
[] 68mm x 13mm (2 %" x 157)

[Iro

] 75mm x 25mm (3” x 17

[ ]125mm x 25mm (5" x 1)
[1152mm x 51mm (6” x 2”)
[]19x 19 x 190mm (47 x % 7 14™)

[ ] Other
Shape Size [diameter or {(width x height)]
[ circular mum (inch)
[ box 246 mm(n)x_ 367 mm(n)
[ ]arch mom (in.) x mm(in.)
[] elliptical mm (in.) x mm(in.)
[ ] other
End Treatment |_] standard endwall M standard wing type endwall
[ stone masonry [ ] projecting [ ] mitered [ ] slope paving
[] other :
Inlet Edge
square [ ] beveled [] socket end in headwall

Length /23.5 ' m (ft)

ConnDOT Drainage Manual December 2003



Culverts 8F3

IV. APPROACH ROADWAY, EMBANKMENT AND CULVERT CONDITION

See CoonDOT Drainage Manual, Chapter 4, Culvert Repair, Materials, and Structural
Design, Appendix A, Culvert Inspection Guideline

Approach Roadway and Embankment:

Evidence of:

settlement [_]yes % no

patching or otherwise pavement built-up [ |yes no
cracks running parallel to the culvert centerline [ 1yes %—Eo
erosion or failure of the embankment slope over the culvert [ yes 0
sink holes over the culvert [ yes ¥ no

Comment on roadway alignment and sight distance at the culvert _derive Ammrralk
Zariread. 4o s cgns of Colvert Faclore, bowever inler in poor Conditom

Width of travelway 55 m (ft.) Width of shoulders m (ft.)

Comment on objects in clear zone including culvert appurtenances

Safety features present: ] metal beam rail [ ] cable guide rail
[ ] other

Embankment erosion protection: [ ] vegetation [ crushed stone
[ ] modified riprap [] intermediate riprap [_] standard riprap
[ ] slope paving WK other _Zalb-s+ myrerial protec ting

Note the overall adequacy of this protection and note any vegetation near the culvert where root
systems may damage the culvert: 7 flasr miaterol jn aopd Condstion

nlet pepvy yegetption bt roleert 05 deas

putler Logly Vesetetion

Culvert Barrel and End Treatments:

Check the culvert headwall, wingwalls, cutoff walls and footings (bottomless culverts) for any
deficiencies or deterioration, undermining, scour, piping, tipping, or seftlement. Note condition
and/or deficiencies:
274 /ﬁy -~ LapeomidlEtipn  oF Dﬁér/S — S tone JFissen Loy P/{ar//p\)aﬂ 4ﬂﬂ(arj =
I Fr.v C’pn&/l?’r'dn L Lpter ﬂp"'ﬁ/l'ﬂé & in /é!'/

Luotler —  Concrere pleeioall € Wing §_ On Stent pﬁASan ry (oricinal ) ovtles

' Mo mager precks pd Setfling chaerved. Drwonsrream 05 rock

Gobion Protected bank,
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8.F-4 Culverts

Check the culvert barrel for deformations, settlement, leaking or distressed joints and other
deficiencies or signs of deterioration. Check for evidence that lateral earth pressure is causing
bulging, flattening, peaking, sliding or rotation in the barrel. Note condition and/or deficiencies:

/‘L)D Je@/mg,-/—,",,,s poticed 7”4/'5 Vst ”/‘/02/ 77/15://9:/5 P 1S inclcote
Codling  roler. bog Contlr s iy bave becn correctcsl

Note: Where practical, the floors of metal pipe culverts should be sounded with a metal rod in
an attempt to locate voids due o undermining.

Dimensions should be taken at the mlet, outlet, mid-length and at 8m (26 ft.) intervals
{maximum) as applicable, if access to the interior of the culvert 1s possible. Locations of
sagging, bulging, flattening or peaking should also be measured.

inlet z'x3’ mm (in) mm (in)
mid-length  )u¢ Aecessablinm (in) mm (in)
outlet 7w 3’ mm (in) mm (in)

Any separation of the culvert barrel from the headwalls or cutoff walls. || yes Ego

V. VISUAL SCOUR EVIDENCE

History of scour problem at outlet: [ yes [ Ino

Qutlet protection

Type: [ ] modified [ |intermediate standard || slope paving
[ ] concrete | ] other one

Condition: ].good [ ] weathered slumped [ ] missing
[ ] fair [ ] poor /A

Comments: Ay evidence OF olbler wmrotecton  Lowere baml Seends
Stelole it tese IS 017/(7, e Slhahy lepress.pm. i S tren o et
at At porles

* Note: For bottomless culverts, complete item VIII Visual Scour Evidence 9.A-9 to 9.A-11.

ConnDOT Drainage Manual December 2003



Culverts 8.F-5

VI. SITE DATA

A. Existing structure(s) — Provide sketch of culvert/structure with dimensions and brief
description. e

AR YOS S N YU N U N W WO AN
3} 3 i Ly ), Py 4 A T . % ll S Y 41— —+
% 4 t t t i")‘ /’!'l { LU R A L A I S BN 1L
. ) . P I 4 P AP N 1 L L PR 3 ' J—t—t 4%
! o1 | S 00 O S N W S JUU At e S it o B a2 S S
T 1 T T 4 1 1 r
- =T 7 t t T T ) 7 [/ ;
o /

R Nad J ‘

Il nestt
Lo 7 (A Sty —=>

RSl »/' 3: e £ .
L s
I =

adjacent to abutments or at culvert outlet and the presence of debris or sediment. Also note
the location of any utilities in the area of the crossing.

B. High water marks — Describe the nature and location of any apparent high water marks
and relate to a date of occurrence, if possible.

C. Maximum allowable headwater — Describe the nature of the apparent controlling feature
and note its location. -

Jasismum ollponlode  Headsdeditr 75 acorviimarely 64 - fontrotted
foor §I,Jr/'n4 Strecd Byicss ok 2leva for @g// Lo bytebly Strecrere
oeort Sream (2000 CT Lidar Epmreels Sorves)

D. Fish passage requirements — Comment on the apparent need for fish passage or
impediments to same; such as dams or restrictive crossings in the area.
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8.F-6 Culverts

VII. PERIPHERAL SITE DATA

A. Hydraulic control - Note location and description.

(il cppaars s e o Sobgaer colvert Tlere o amoror colver

pniery Eomeis cve 25 bov’ Dpwnstream hpwevir il Shpad 4.4
T wtdital A0 -Sr Lrgnd”

B. Upstream and downstream structures - Provide skeiches and bref descriptions of existing
bridges/culverts. Include dimensions.

Sve Site piecures

Comments: /%Uﬂff’f{m - Franm ¢S Ave £rossing in goaz/ (on&/rjr—fazn

C. Watershed area — Check watershed boundaries for accuracy. Note current land uses within
watershed.

L8z 5‘{«, 2.

D. Flow conirol structures within watershed — Note the location and type of all significant flow
control structures (dams, etc.) within the watershed. Provide sketches with dimensions as
required.

_

E. Site photographs — Attach to report. Include an index and sketch of photograph locations.

ConnDOT Drainage Manual December 2003



Culverts 8.F-7

VII. STREAM CHANNEL AND RELATED ASPECTS

A. Stream characterization

\

Twenty Groupings of Stream Characteristics (check box)

Identifier | Drainage Area | Streambed Slope | Streambed Soils | Land Use
[ A Large Low SD S/F
[ ] B Large Low SD Urban
[ ] C Large Moderate SD Forested
[ | D Medium Moderate SD Urban
L[] E Medium Moderate SD S/F
[l |F Medium Moderate CLAY S/F
1 |G Medium Moderate TILL S/F
] |H Medium Moderate SD Forested
[ ] 1 Medium Moderate | TILL Forested
HIRE Small Low SD Urban
[ 1 |K Small Moderate TILL Urban
[ | |L Small Low SD S/F
[ ] M Small Moderate SD S/F
[ ] N Small Moderate SD ' Forested
B Small Low CLAY S/F
(1 [P Smali Steep TILL S/F
[ ] Q Small Moderate TILL S/F
M R Small Low TILL S/F
|| S Small Moderate TILL Forested
[ ] T Small Steep TILL Forested
Drainage area @ < 64.75km’ (25 mi®)

Medium > 64.75km” (25 mi?) and < 259 kan® (100 mi®)
Large > 259 km® (100 mi®)

Streambedslope  (Low)  <4.76 mkm (25 fUmi)
Moderate > 4.76 m/km (25 ft/mi) and < 19.05 m/kam (100 ft.mi)
Steep > 19.05 m/km (100 ft/mi)

Streambed soils SD = Stratified Drift

Land Use S/F 2 Suburban or Farming

B. Channel stability

Previous NBIS Jtem 61 rating:

Lateral stability: B siable [ unstable

Bank erosion:

[ ] none ﬁh‘ght fluvial erosion || heavy fluvial erosion [ ] mass wasting

December 2003 ConnDOT Drainage Manual



8.F-8

Culverts

Streambed:

E{mble
E_ﬂone

Armoring potential:

[ ] degrading
[ ] high

[ ] aggradating
[ ]low

[ ] moderate

Geomorphic factors that affect stream stability (circle factors that apply)

STREAM SIZE Sroall Medium Wide
( =30 mwide ) (30-150m} (>150m)
FLOW HABIT
Ephemeral (Latcrmittent) crcnnisl but Perennial
BED MATERIAL Silt-clxy Gravel Cobble or boulder
VALLEY T4 — S y
SETT
NG :
Nao valley; alluvial fan Moderate reliefl High relief
(0-300m) (>300m)
2 w5z B
FLOOD PLAINS %\# ’ m:.%

Narrow Wide
(2-10 channcl width) ( > 10X chaanel widih}

NATURAL LEVEES

i ==

Well Devekoped oo Both Banks

Nn—n;- pofmt bars

APPARENT
INCISION
Probably Incsed
CHANNEL o Emn S o w
. 2 e
BOUNDARIES i = 11l H hlll
Alluvial @n@ Non-alluvial
TREE_COVER X ==
ON BANKS <50 perrent of bankline >890 pervent
| == A NS O
. Straight Sinunux .
Sinucity 1-1.05 {1.06-1.25) (1,2&2.0) Highly mundmns
BRAIDED P et Wl == 3™
STREAMS — =t =T
Not braided Loculty braided Gonenlly braided
<5 percent (5-35 percent) { > 35 percent)
ANABRANCHED ’\4@/—\_
STREAMS =
Not anabranched Louny anabranched apabranched
<3 pervent (5~38 percent) ( percenr)
VARIABILITY
OF WIDTH AND Random variation
DEVELOPMENT W‘d“' a2 bends
OF BARS

Wide thl bars Irregular p-:n.n:land lateral

Source: Adapted From Brice and Blodgett, 1978

{See also FHWA HEC-20, "Stream Stability at Highway Structures” for discussion of the

above factors)

ConnDOT Dramnage Manual
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Culverts 8.F-9

Secondary bed material: Kisand ] gravel []boulders [ ] manmade
[ Isilt/clay [ ] cobble [ ] bedrock

Bank protection

Type gnone [ ] modified [ ] intermediate [ ] standard
[ ] concrete []slope paving [ ] absent
[ ] other -

Condition []n/a ] good [ weathered [ ] slumped

[ ] poor [ ] missing L] fair

Comment on the need (if any) for training walls, cutoff walls or special slope or channel
protection.

Air” //paﬁnSf'/ém /dﬁ-cl ‘/{t%c ‘5 4 /7’71'7"(&/ Limpond OF éaéi{m 70 ¥ eeF7am
alone pact bank. Shows eviderny pf btem! rigrecion heweves :
banks popepr 4o be Stable.

C. Channel and overbank roughness coefficients

Basic channel description: %\chamel in earth [ ] channel cut into rock
channel fine gravel [_] channel coarse gravel

Surface irregularity of channel:
mooth — best obtainable section for materials involved
[ | minor — slightly eroded or scoured side slopes
[ ] moderate — moderately sloughed or eroded side slopes.
[ ] severe — badly sloughed banks of natural channels or badly eroded sides of man-made
channels - jagged and irregular sides or bottom sections of channels in rock.

Variations in shape and size of cross sections
changes in size or shape occurring gradually

[ ] large and small sections alternating occasionally or shape changes causing occasional
shifting of main flow from side to side.

[ ]1large and small sections alternating frequently or shape changes causing frequent
shifting of matn flow from side to side.

Channel obstructions — (Judge the relative effect of obstructions — consider the degree to
which the obstructions reduce the average cross sectional area, character of obstructions, and
location and spacing of obstructions).

NOTE: Smooth or rounded objects create less turbulence than sharp, angular objects.

The effect of obstructions is:
] negligible

minoer

[ ] appreciable
severe
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Culverts

Degree of vegetation — (Note amount and character of foliage).

The effect of vegetative growth upon flow conditions is:

[L] LOW - Dense growths of flexible turf grasses where average depth of flow is 2 to 3
times the height of vegetation. Supple seedling tree switches where the average depth of
flow is 3 to 4 times the height of the vegetation.

[E,MEDIUM - Turf grasses where the average depth of flow is 1 to 2 times the height of
vegetation. Stemmy grasses, weeds or tree seedlings, (moderate cover), average depth of
flow 2 to 3 times the height of vegetation. Bushy growths, (moderately dense), along
channel side slopes with no significant vegetation along channe] bottom.

] HIGH - Tuf grasses where average height is about equal to the average depth of
flow. Willow of Cottonwood trees 8 to 10 years old with some weeds or brush. Bushy
growths about 1 year old with some weeks. No significant vegetation along channel
bottom.

[l VERY HIGH - Turf grasses where the average depth of flow is less than one half the
height of vegetation. Bushy growths about 1 year old intergrown with weeds. Dense

growth of cattails along channel bottom. Trees intergrown with weeds and brush (thick
growth).

Additional comments:

IX. HYDRAULIC VULNERABILITY

Previous Item 71 rating:
Is there confluence present?
Angle of attack (flood flow):

Bends in channel:

Velocity order of magnitude:

Trapping potential:

Debris potential:

Overtopping relief: [ ] none

[] yes gno
] yes [ 1no

| upstream of bridge %idowstream of bridge
[ ] straight channel reach  at bridge

U P Streanm 41 FP3

m/s (ﬁj/S) Down§tre tum 2o Frs
| ] low X medium [ high
D low [] moderate m high

| ]leftapproach [ ] right approach

onbridge [ ]reliefbridge [ ] cannot be determined

ConnDOT Drainage Manual -
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"Culverts

8.F-11

Primary bed material: [ ]sand [ ]gravel [ ] boulders [ ] manmade
M silt/clay [ ]cobble [] bedrock
Comments:
December 2003 ConnDOT Drainage Manual



Culverts 8.1

Appendix G — Culvert Design Data Form

AFrer 1eleing
Eye) p_[tﬁl)/”[f
5 1pnp BIEES

-

Prepared by: Lric Bk /évr Project No. _ /¢ 7/-305

Date: { /Q/é’“f Town __trwing ton

Checked: Route | Aairrek

Date: Location “/-43-09 N, 72-4dH- 04 1V
St 5 )

1. DRAINAGE AREA

a) Total area O-FZ Sim. ’

b) Special Considerations £, flow sy .wmé ity Set For ol By Apnrrete, vhis
Lre55ng §Azu//;/ Lt ;,‘p/‘m%&, A ket /fqa./b//{S_f of
Brsin S 7.e

¢) Existing culverts 7win 2L “x 2¢ " Store Box

DESIGN DISCHARGE 573 cFs for 7272 year frequency
a) Rational Formula less than 81 ha (200 acres)

T, (Min) Rainfall intensity mmv/hr (in/hr)

Coefficient of Imperviousness -
b) HEC-1 SCS TR20 TRSS

CN_7/* T.Wr)  Zhrs
Rainfall distribution: __ .~ SCS Type I11-24 Hxr.
c) Other

. FISH PASSAGE REQUIRED? Yes " o

a) Special considerations

CULVERT HYDRAULIC DATA — Zecommended

a) Size 90 ) (7 5 )pl:a Circolar Lolyert Type Zep
b) Maximum perr ‘ssible headwater elevation
100 =R —-‘72_ at Amtrak Ko /fp/,z/ Lp-yR = 4’ o SpPring Stecer (private ':;r-u(jv:)
c) Proposed headwater elevation
oy = 649" | 5p g = 425"

d) Elevation of channe] bed at outlet __52.55 Inlet _62.73°
e) Length 103" Slope o
f) Inletinvert elevation 52,55 Outlet  s52.55
g) Improved inlet Yes No _
Beveled Edge Side-Tapered Slope-Tapered
TAPER = 1 (4:1 TO6:1) FALL= Sy 1(2:1to 3:1)

h) Entrance loss coefficient 0.5
1) Type and location of hydraulic control _guvtlet Coprrof

October 2000 ConnDOT Drainage Manual




8.G-2 Culverts

5. MISCELLANEOUS DATA

a) Height of cover __ _ ! l From _ovtside clamera
b} Culvert strength requirements: CMP (wall or plate thickness)
RCP 5 (Class)

C) End treatment oncrere  peadwel/ tiith  wingwalls (nles anid vopler)

d) Entrance channel Zock Z.oprap Apron +° corefF wall
) Outlet channel _ 7re -Formed scovr iole
f) Bank protection Zpock Zoprage

¥ Tuler and ovtler protection +o be o/ee,‘;m’/ Ja Enal 0/55,'5,1 phase.
%}Zfememﬂr‘wej CTEAt 1@ 1S s ERPECTED

ConnDOT Drainage Manual October 2000



Appendix F

Site Pictures



Picture 1
Upstream reach of tributary

Picture 2
Upstream approach to subject
culvert

Picture 3 upstream face of
existing subject crossing

Note debris accumulation




_, Picture 4
- b &=y | Downstream face of existing
) ? | subject culvert

s S Access limited
o, )
& ‘\“{’ ¥ .‘1
\ TIE UL | .
o ey Picture 5
& . a2 Southern wingwall at outlet

Picture 6
Northern wingwall at outlet




LT

Picture 7
Exit reach of tributary from
railway embankment

Picture 8
Downstream reach of tributary

Note — rock gabion bank
protection on left bank
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Pipe Jacking Operations Information



Phone Call Report

Project/Location: NB-Hartford Busway S.0. No.:

Sites 4 and 5. Newington, CT

Date:

Contract No.:

RB25624

July 19, 2007

171-305

To: Caron Pipe Jacking, Inec. From:
Repres. Dave Caron Repres..
Phone No.: 860-828-0050 Phone No.:

Subject:  Jacking concrete culverts under Amtrak at sites 4 and 5.

Baker Engineering

Norman Perkins

860-563-3044

DC informed NP that jacking box culverts is very difficuit and round sections should be used whenever possible.

Caron PJ has jacked 9'x9" and 14'x14' culverts in the past at a jacking cost of $4,200/ft and $5,000/{t respectively. These

prices do not include the following items that must be accounted for:

1. Price of the culvert.

2. Pre-grouting of the soil (1,000 psi) for stabilization of the soil and RR tracks. If this step is not completed, the jacking

process will “drag” the soil and tracks as the culvert travels through the ground.

3. Creation of the cutting shield is required to be built for each individual culvert size.

DC mentioned that jacking in the (2) Newington locations will be difficult due to the wetlands on each side of the track. The

wetlands will make jacking pit construction cumbersome and the wetland soil will not resist jacking forces very well.

For comparison purposes, 72" diameter RCP pipe can be jacked for $800-$900/ft (additional material price of $300-$400/ft).

Prepared by: N. Perkins Title:  Engineer

Page: 1 of 1

Challenges.



GM?2 Associates, Inc
TELEPHONE MEMO

Date: 12/5/2008 Time: 8:30
| Project: 171-305 - New Britain to Hartford Busway
From: EWB
Contact: Dave Caron
Company: Caron Pipe Jacking
Re: Requirements for jacking - various pipe sizes and clearance/cover.

Tel. No.: 860 828-0050

Conversation:

Constructability questions.

Q - Minimum cover réquirements for jacking operatlons

A - 5.5"-6' below top of tie

Q- mmmmm clearance between twin pipes

A-2-3"

Grouting for soil stabilization. Apparently, soil stabﬂlzatmn throug,h_ grouting is
applied. Wlﬂlln the envelope of the proposed culvert. Approxunately 3—4 feet of
soil is grputed from the crown of the pipe down with 800-1000 psi grout From
there the pipe is jacked through as the stabilized soil is removed either by hand or
by small excavator. ' N

Jacking pItS are not fea51ble because the pipes are to be mstalled at the toe of the
embankment An at grade backstop or buttress will be requlred

DC also expressed that 4 single la.rger dlameter plpe would be less costly than
multiple smaller diameter pipes.

Naturally, géot_ech information will be required to determine soil cohesiveness.
Minimum clearances and cover requirements can then be more refined. Soil
investigation will also be required for the jacking are;és to determine extent of
backstop foundation.



GM?2 Associates, Inc
TELEPHONE MEMO

Date: 12/9/2008 Time: 15:30.
Project: 171-305 - New Brtain to Hartford Busway
From: EWB
Contact: Bill Lane
Company: Amtrak
Re: Requirements for jacking - various pipe sizes and clearance/cover

Tel. No.: 203-410-9044

Conversation:

BL had indicated that jacking a pipe within 5.5 to 6' of the top of tie is feasible.
‘Ma_]or concerns on his part were the receiving pif - sheeting requlrements to protect
the embankment, pipe type being class V with C wall (gettmg 90" length may be
difficult from pipe manufacturer), lubrication and grout hbles in the pipe.

EB asked if there was a design manual that Amtrak relied on for this type of
operatlon BL indicated that he can get a "P1pel1ne Occupancy Agreement" which
includes all of Amtrak's specifications for jacking.

Cover requirements are more of a clearance requ1rement for future track
maintenance. Apparently the tamping machmes d1 g into the embankment when
adjustmg the track and ballast.
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GM?2 Associates, Inc
TELEPHONE MEMO

Date:
Project:
From:
Contact:
Company:
Re:

Tel. No.:

12/30/2008 Time: 10:20

171-305 - New Britain to Hartford Busway

EWB

Maurice (owner)

M&P Pipe Jacking Corp

Discussion on various pipe shapes and experience

860 667-0896

Conversation:

M indicated that they do not jack anything greater than 84"

Also, no experience with elliptical in the;‘ éapacity and size we are looking for.
Limited experience in jacking the shape though.  He said that it is difficult to keep
joints lined up. He had jacked a vertical elliptical pipe through an existing culvert.

5.5 to 6 feet of cover will be required: (already knbiﬁ'n)

Has had experience jacking under railways - recently jacked a 72" within 6 feet of
track and controlled the operation eliminating potential movement of tracks.

Will need soils information for the operation.
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MATERIALS™

Concrete Pipe Division

Reinforced Concrete Jacking Pipe

24" - 96" Diameter
D |
A e e Joint Gasket ‘
" LY /////////@///Nﬁ
- Pra B = 8 Waterstop
V\(;’Qll %‘ L .:a:' " B — _ Steeljell Ring o ?
Thickness |, - 4 . N | ?' N “ ;\ ] A -
pa -4-‘ < | q.d
s B - -‘ / i <
IR |
06 Sl B Ot o Ge
Dia. T A B C D E
24" 3" 78" 2 1/4" 334" 37/8" 41/8"
30"@ 312" 718" 214" 334" 37/8" 41/8"
36"@ 4" 1" 21/4 37/8" 4" 4
42'd 41/2" 1" 214" 378" 4" 4"
48"0 5" 11/8" 21/4 4" 41/8" 43/8"
54'0 | 512" 11/8" 214 4" 41/8" 43/8;'
60"@ & 114" 214" 41/8" 4 /4" 4 3/4"
66"0 61/2" 114" 214 41/8" 41/4" 4 3/4"
72'0 7 13/8" 214 414" 438" 51/8"
78"3 712" 13/8" 214 41/4" 4 3/8" 51/8"
84"@ 8" 112" 2114 438" 41/2" 512"
90"g §1/2" 112 214 4 3/8" 412" 512"
96"0 9" 172" 214" 43/8" 412" 51/2"
Pipe dimensions and steel joint band may vary depending upon equipment availability.
Notes:
. Produced to meet ASTM Specifications.
2. Pipe diameters larger than 96" are available.
3. Contact a Concrete Pipe Division representative for details not listed on this sheet. Rinker 006



