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SUPPLEMENTAL CULVERT & FLOODPLAIN ANALYSIS
CASTERBRIDGE CROSSING

1.0 INTRODUCTION

This report presents a summary of the supplemental hydraulic analysis
completed for the proposed concrete box culvert crossing in the vicinity of Station
26+50 associated with the extension of Casterbridge Crossing. Casterbridge
Crossing is a town road that currently terminates with a temporary cul-de-sac
located approximately 200 feet south of the proposed culvert crossing. Also
included in this report is an analysis of the impact of the proposed construction to
the FEMA floodplain associated with Saxon Brook.

Casterbridge Crossing was previously constructed by the applicant to meet town
standards up to the vicinity of Station 25+00+/-. From this point to the current
temporary cul-de-sac, a temporary 24 foot +/- wide paved roadway was
constructed with the expectation the road would be upgraded fully to town
standards in a future phase of development involving Lots 13 A-D and/or 13 A-G.
The crossing of Saxton Brook prior to the development of Dorset Crossing was
completed years ago with the installation of temporary pipe culverts and a gravel
roadway when the gravel removal operations were still active on the property.

The applicant is proposing to reconstruct the temporary portion of Casterbridge
Crossing to current town standards including the installation of a new culvert for
Saxton Brook, all underground public utilities and the new cul-de-sac. ltis
envisioned that this cul-de-sac would be removed in the future should
Casterbridge Crossing be extended to the southerly abutting properties.

2.0 HYDROLOGIC ANALYSIS

A Preliminary Culvert Analysis was completed for the proposed crossing (copy
attached) back in 2012 as part of the ongoing town approval process associated
with the various phases of Dorset Crossing. Based on that analysis, a 5'X4’ box
culvert was selected for the Saxton Brook crossing.

During review of the current Inland Wetland application submitted, review
comments from the Commission and town staff requested that the applicant
explore opportunities to add a natural bottom surface to the culvert design and
recalculate the hydraulic design analysis using the updated the TR-55 model
based on current NOAA intensity data. The results of the new calculations are
summarized in Table 1 attached. There is little change in the results for the 100-
year design storm as compared to the 2012 analysis.



3.0 FLOODPLAIN ANALYSIS

Based on the current FIRM for Saxton Brook (copy attached), there is a mapped
100-year floodplain associated with the watercourse extending upstream through
and past the project limits of Dorset Crossing. Unfortunately, it is a Zone A
mapping meaning there are no calculated elevations established for the
floodplain limits. The limit of the detailed flood study occurs just east of the
Saxton Brook culvert crossing at Route 10 and indicates a flood elevation of 153,
which is the floodplain elevation associated with the nearby Farmington River.

The construction drawings prepared by FAHA in 2012 for the widening of Route
10 near the Saxton Brook culvert crossing indicate the inlet elevation for the
culvert system carrying the brook under Route 10 is 171.0+/-. This indicates that
the effects of backwater from the Farmington River floodplain have little impact
on the existing culvert under Route 10. Further upstream at the proposed culvert
crossing for Casterbridge Crossing, the outfall elevation of the new box culvert
would be 226.40. This means the average slope of Saxton Brook between the
two culverts is around 2.6%.

Since there is no defined floodplain elevation along the floodplain limits, the
analysis for the new culvert was tested assuming a tail water of between 1 and 3
feet. The results indicate there would be no change to the projected 100-year
headwater elevation at the new box culvert based on tail water effects.

With respect to potential loss of floodplain storage capacity as a result of the
proposed construction, there will be a negligible change of net flood storage
capacity since fill for the current crossing was placed many years ago and will be
replaced with new gravel fill to support the improved roadway. It could be argued
that there may be a slight increase created as a result of removing the two
restrictive 24" diameter culverts which have a total cross sectional area of around
6.3 s.f. with the new box culvert which has a cross sectional area of 20 s.f.
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Hydraflow Rainfall Report

Hydraflow Hydrographs by Intelisolve v9.1

Return intensity-Duration-Frequency Equation Coefficients (FHA)
Period
{Yrs) B D E (N/A)

1 0.0000 0.0000 0.0000 | e
2 25.0940 4.2000 07428 | e
3 0.0000 0.0000 0.0000 | @ e
5 29.1378 3.7000 07206 | @ -
10 36.1703 4.0000 07338 |
25 42.0374 3.8000 0.7245 | -
50 47.7031 3.8000 07255 | -
100 53.7842 3.9000 07278 | e

File name: NOAA ATLAS 14, VOL10, V2.IDF

Intensity = B / (Tc + D)*E

Return Intensity Values (in/hr)

Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 4.83 3.50 2.79 2.35 2.05 1.82 1.64 1.50 1.39 1.29 1.21 114
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 6.13 4.42 3.53 2.98 259 2.31 2.09 1.92 1.77 1.85 1.55 1.46
10 7.21 5.22 4.17 3.51 3.06 2.72 2.48 2.25 2.08 1.94 1.82 1.71
25 8.70 6.28 5.02 4.23 3.68 3.28 2.97 2.72 2.51 2.34 2.20 2.07
50 9.85 7.11 5.68 4.79 4.17 3.71 3.36 3.07 2.84 2.65 2.48 2.34
100 10.96 7.92 6.33 5.34 4.65 4.14 3.76 3.43 3.17 2.95 2.77 2.61

Te = time in minutes. Values may exceed 60.

Precip. file name: Hartford.pcp

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
SCS 24-hour 2.60 3.20 0.00 4.10 4.70 5.50 6.20 6.90
SCS 6-Hr 0.00 1.80 0.00 0.00 2.60 0.00 0.00 4.00
Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00




Hydraflow IDF Curves IDF file: NOAA ATLAS 14, VOL10, V2.IDF

Intensity (in/hr)

21.00 21.00 100-Yr
18.00 18.00

15.00 15.00 25-Yr
12.00 \ 12.00 10-Yr

™

9.00 \ \ 9.00  5-Yr
6.00 \\\\\\\\ 6.00  2-Yr
\§§\\\\
\ \\ [ —t—
3.00 - ~ — 3.00
\
0.00 0.00
0 5 0 15 20 25 30 35 40 45 50 55 60
Time (min)

Hydraflow Hydrographs 2007
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Watershed Model Schematic

Hydraflow Hydrographs by Intelisolve v8.1

Legend
Hyd. Origin Description

1 SCS Runaff Watershed Culvert
2 Reservoir Culvert

&

Project: 04174p-culvert-1.gpw

Monday, Feb 27, 2017




2
Hydrograph Return Period Recap

Hydraflow Hydrographs by Intelisolve v9.1

Hyd.| Hydrograph | Inflow Peak Outflow (cfs) Hydrograph

No. type Hyd(s) description
(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr | 25-Yr | 50-Yr | 100-Yr

1 SCS Runoff | ~-eme | ceeeee 13.88 | wmemeem | s 50.68 | 76.21 {100.57 {126.33 | Watershed Culvert

2 Reservoir I 13.89 | wreee | - 50.77 | 75.97 |100.20 {126.62 | Culvert

Proj. file: 04174p-culvert-1.gpw Monday, Feb 27, 2017
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Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v9.1

Hyd.| Hydrograph Peak Time | Timeto | Hyd. Inflow Maximum Total Hydrograph
No. type flow |interval] peak volume hyd(s) elevation strge used description
(origin) (cfs) {min) {min) {cuft) (ft) {cuft)
1 SCS Runoff 126.33 6 762 993,080 e B Watershed Culvert
2 Reservoir 126.62 6 762 993,060 1 232.83 12,113 Culvert

04174p-culvert-1.gpw Return Period: 100 Year Monday, Feb 27, 2017




Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.1 Monday, Feb 27, 2017

Hyd. No. 1

Watershed Culvert

Hydrograph type = SCS Runoff Peak discharge = 126.33 cfs

Storm frequency = 100 yrs Time to peak = 12.70 hrs

Time interval = 6 min Hyd. volume = 993,060 cuft

Drainage area = 108.000 ac Curve number = 60

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) = 53.00 min

Total precip. = 6.90 in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

Watershed Culvert

Q (cfs) Hyd. No. 1 -- 100 Year Criels)
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 \ 40.00

20.00 \\ 20.00

} \
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.1 Monday, Feb 27, 2017

Hyd. No. 2

Culvert

Hydrograph type = Reservoir Peak discharge = 126.62 cfs

Storm frequency = 100 yrs Time to peak = 12.70 hrs

Time interval = 6 min Hyd. volume = 993,060 cuft

Inflow hyd. No. = 1 - Watershed Culvert Max. Elevation = 232.83 ft

Reservoir name = Culvert Max. Storage = 12,113 cuft

Storage Indication method used.

Culvert

Q (cfs) Hyd. No. 2 -- 100 Year C{ets)
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 \\ 20.00

j
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

e Hyd NO. 2 e Hyd NO. 1 [T Total storage used = 12,113 cuft



Pond Report
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Hydraflow Hydrographs by {ntelisolve v8.1
Pond No. 1 - Cuivert

Monday, Feb 27, 2017

Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 228.50 ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft)  Incr. Storage (cuft)  Total storage (cuft)

0.00 228.50 00 0 0

1.50 230.00 828 414 414

2.50 231.00 2,951 1,781 2,194

3.50 232.00 5,672 4,192 6,387

4.50 233.00 8,442 6,967 13,344

5.50 234.00 33,270 19,488 32,832

6.50 235.00 68,366 49,771 82,603
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] (D]

Rise (in) = 48.00 0.00 0.00 0.00 Crest Len(ft) = 0.00 0.00 0.00 0.00
Span {in} = 60.00 0.00 0.00 0.00 Crest El. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =1 1 0 0 Weir Coeff. = 2.60 3.33 3.33 3.33
Invert EI. (ft) = 228.50 0.00 0.00 0.00 Weir Type = Broad
Length (ft) = 70.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 1.50 0.00 0.00 n/a
N-Value = 020 012 013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Contour)
Multi-Stage = nfa No No No TW Elev. {ft) = 228.62

Stage Storage

ft cuft
0.00 0
0.15 41
0.30 83
0.45 124
0.60 166
0.75 207
0.90 248
1.05 290
1.20 331
1.35 373
1.60 414
1.60 592
1.70 770
1.80 948
1.90 1,126
2.00 1,304
2.10 1,482
2.20 1,660
2.30 1,838
2.40 2,018
2.50 2,194
2.60 2,614
2.70 3,033
2.80 3,452
2.90 3,871
3.00 4,291
3.10 4,710
3.20 5,129
3.30 5,548
3.40 5,968
3.50 6,387
3.60 7,082
3.70 7,778
3.80 8,474
3.90 9,169

Note: Culvert/Orifice outflows are analyzed under inet {ic) and outiet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

ClvA
cfs

Elevation

ft

228.50
228.65
228.80
228.95
229.10
229.25
229.40
229.55
229.70
229.85
230.00
230.10
230.20
230.30
230.40
230.50
230.60
230.70
230.80
230.90
231.00
231.10
231.20
231.30
231.40
231.50
231.60
231.70
231.80
231.90
232.00
23210
232.20
232.30
232.40

0.00

0.30 0c
2.05 oc
4.93 oc
7.91ic
11.06 ic
14.53ic
18.3110c
22.38ic
26.70 ic
31.27ic
34.45ic
37.73ic
4111 ic
44,58 ic
48.15ic
51.81ic
55.55 ic
59.38 ic
63.30 ic
67.29 ic
71.37 ic
75.53 ic
79.76 ic
83.30 oc
86.41 oc
89.52 oc
92.64 oc
95.75 oc
98.86 oc
101.97 oc
105.08 oc
108.20 oc
111.31 oc
114.42 oc

CivB CivC

cfs

cfs

PriRsr WrA WrB
cfs cfs cfs

WrC
cfs

WrD Exfil

cfs

cfs

User
cfs

Total
cfs

0.00
0.30
2.06
4.93
7.91
11.06
14,53
18.31
22.38
26.70
31.27
34.45
37.73
41.11
44.68
48.15
51.81
55.55
59.38
63.30
67.29
71.37
75.53
79.76
83.30
86.41
89.52
92.64
95.75
98.86
101.97
105.08
108.20
111.31
114.42

Continues on next page...



Cuivert

Stage / Storage / Discharge Table

S
ft

tage

4.00
4.10
4.20
4.30
4.40
4.50
4.60
4.70
4.80
4.90
5.00
5.10
5.20
5.30
5.40
5.50
5.60
570
5.80
5.90
6.00
6.10
6.20
6.30
6.40
6.50

..End

Storage
cuft

9,865
10,561
11,257
11,952
12,648
13,344
15,292
17,241
19,190
21,139
23,088
25,037
26,985
28,834
30,883
32,832
37,809
42,786
47,763
52,740
57,717
62,695
67,672
72,649
77,626
82,603

Elevation
ft

232.50
232.60
232.70
232.80
232.90
233.00
233.10
233.20
233.30
233.40
233.50
233.60
233.70
233.80
233.90
234.00
23410
234.20
234.30
234.40
234.50
234.60
234.70
234.80
234.90
235.00

CivA
cfs

110.74 oc
115.89 oc
120.82 oc
125.56 oc
130.13 oc
134.54 oc
138.81 oc
142.96 oc
146.99 oc
150.91 oc
154.73 oc
158.46 oc
162.10 oc
165.66 oc
169.15 oc
172.57 oc
175.92 oc
179.21 oc
182.44 oc
185.61 oc
188.73 oc
191.80 oc
194.82 oc
197.79 oc
200.72 oc
203.61 oc

Wr D
cfs

User
cfs

Total
cfs

110.74
115.89
120.82
125.56
130.13
134.54
138.81
142.96
146.99
150.91
154.73
1568.46
162.10
165.66
169.15
172.57
175.92
179.21
182.44
185.61
188.73
191.80
194.82
197.79
200.72
203.61
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1
Watershed Model Schematic

Hydraflow Hydrographs by Intelisolve v8.1

Legend
Hyd. Origin Description

1 SCS Runoff Watershed Culvert
2 Reservoir  Culvert

Project: 04174p-culvert-1.gpw Monday, Feb 27, 2017
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Hydrograph Return Period Recap

Hydraflow Hydrographs by Intelisolve v8.1

Hyd.| Hydrograph | Inflow Peak Outflow (cfs) Hydrograph
No. type Hyd(s) description
(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr | 25-Yr | 50-Yr | 100-Yr
1 SCS Runoff | wreeeen | ceeeeen 1388 | ~mmomm | e 50.68 | 76.21 [100.57 |126.33 | Watershed Culvert
2 Reservoir | I B 14.40 | —oeem | e 50.60 | 76.01 |{100.20 |126.62 | Culvert

Proj. file: 04174p-culvert-1.gpw Monday, Feb 27, 2017




Hydrograph Summary Report

3

Hydraflow Hydrographs by intelisolve v8.1

Hyd.| Hydrograph Peak Time | Timeto | Hyd. Inflow Maximum Total Hydrograph
No. type flow interval| peak volume hyd(s) elevation strge used description
(origin) (cfs) (min) (min) ({cuft) (ft) {cuft)
1 SCS Runoff | 126.33 6 762 993,060 ol B I Watershed Culvert
2 Reservoir 126.62 6 762 992,770 1 232.83 12,113 Culvert

04174p-culvert-1.gpw

Return Period: 100 Year

Monday, Feb 27, 2017




Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.1 Monday, Feb 27, 2017

Hyd. No. 1

Watershed Culvert

Hydrograph type = SCS Runoff Peak discharge = 126.33 cfs

Storm frequency = 100 yrs Time to peak = 12.70 hrs

Time interval = 6 min Hyd. volume = 993,060 cuft

Drainage area = 108.000 ac Curve number = 60

Basin Slope =00% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) = 53.00 min

Total precip. = 6.90in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

Watershed Culvert

% fofs) Hyd. No. 1 -- 100 Year GIEES)
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 l\ 40.00

20.00 \\ 20.00

J \
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.1

Monday, Feb 27, 2017

Hyd. No. 2

Culvert

Hydrograph type = Reservoir Peak discharge = 126.62 cfs

Storm frequency = 100 yrs Time to peak = 12.70 hrs

Time interval = 6 min Hyd. volume = 992,770 cuft

Inflow hyd. No. = 1 - Watershed Culvert Max. Elevation = 232.83 ft

Reservoirname = Culvert Max. Storage = 12,113 cuft

Storage Indication method used.

Culvert

Q{cfs) Hyd. No. 2 -- 100 Year Qefs)
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

| 20.00 \\ 20.00
J
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

1 e Hyd NO. 2 emmee Hyd NO. 1 [ Total storage used = 12,113 cuft
|



Pond Report
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Hydraflow Hydrographs by Intelisolve v9.1
Pond No. 1 - Culvert

Monday, Feb 27, 2017

Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 228.50 ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (saft)  Incr. Storage (cuft) Total storage (cuft)

0.00 228.50 00 0 0

1.50 230.00 828 414 414

2.50 231.00 2,951 1,781 2,194

3.50 232.00 5,572 4,192 6,387

4.50 233.00 8,442 6,957 13,344

5.50 234.00 33,270 19,488 32,832

6.50 235.00 68,366 49,771 82,603
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) = 48.00 0.00 0.00 0.00 Crestlen(ft) = 0.00 0.00 0.00 0.00
Span (in) = 60.00 0.00 0.00 0.00 Crest El. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =1 1 0 0 Weir Coeff. = 2.60 3.33 3.33 3.33
invert El. {ft) = 228.50 0.00 0.00 0.00 Weir Type = Broad -
Length (ft) = 70.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 1.50 0.00 0.00 n/a
N-Value = .020 .012 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr} = 0.000 (by Contour)
Multi-Stage = n/a No No No TW Elev. {ft) = 229.62

Stage Storage

ft cuft
0.00 0
0.15 41
0.30 83
0.45 124
0.60 166
0.75 207
0.90 248
1.06 290
1.20 331
1.35 373
1.50 414
1.60 592
1.70 770
1.80 948
1.90 1,126
2.00 1,304
2.10 1,482
2.20 1,660
2.30 1,838
2.40 2,016
2.50 2,194
2.60 2,614
2.70 3,033
2.80 3,452
2.90 3,871
3.00 4,291
3.10 4,710
3.20 5,129
3.30 5,548
3.40 5,968
3.50 6,387
3.60 7,082
3.70 7,778
3.80 8,474
3.90 9,169

Note: Culvert/Grifice oulflows are analyzed under inlet (ic) and outtet (oc) control. Weir risers checked for orifice conditions {ic) and submergence (s).

Stage / Storage / Discharge Table

CivA
cfs

Elevation

ft

228.50
228.65
228.80
228.95
229.10
229.25
229.40
229.55
229.70
229.85
230.00
230.10
230.20
230.30
230.40
230.50
230.60
230.70
230.80
230.90
231.00
231.10
231.20
231.30
231.40
231.50
231.60
231.70
231.80
231.90
232.00
232.10
232.20
232.30
232.40

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

8.49 oc
16.54 oc
24.03 oc
29.08 oc
34.26 oc
39.58 oc
44,58 ic
48.15ic
51.81ic
55.55ic
59.38 ic
63.30ic
67.29 ic
71.37ic
75.53 ic
79.76 ic
83.30 oc
86.41 oc
89.52 oc
92.64 oc
95,75 oc
98.86 oc
101.97 oc
105.08 oc
108.20 oc
111.31 oc
114.42 oc

Civ CivC

cfs

cfs

PrfRsr WrA WrB
cfs cfs cfs

wrC

cfs

WrD Exfil

cfs

cfs

User

cfs

Total
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
8.49
16.54
24.03
29.08
34.26
39.68
44,58
48.15
51.81
55.55
59.38
63.30
67.29
71.37
75.53
79.76
83.30
86.41
89.52
02.64
95.75
08.86
101.97
105.08
108.20
111.31
114.42

Continues on next page...



Culvert

Stage / Storage / Discharge Table

Stage

ft

4.00
4.10
4.20
4.30
4.40
4.50
4.60
4.70
4.80
4.90
5.00
5.10
5.20
5.30
5.40
5.50
5.60
5.70
5.80
6.90
6.00
6.10
6.20
6.30
6.40
6.50

...End

Storage
cuft

9,865
10,561
11,257
11,952
12,648
13,344
15,292
17.241
19,190
21,139
23,088
25,037
26,985
28,934
30,883
32,832
37,809
42,786
47,763
52,740
57,717
62,695
67,672
72,649
77,626
82,603

Elevation
ft

232.50
232.60
232.70
232.80
232.90
233.00
233.10
233.20
233.30
233.40
233.50
233.60
233.70
233.80
233.90
234.00
234.10
234.20
234.30
234.40
234.50
234.60
234.70
234.80
234.90
235.00

CivA
cfs

110.74 oc
1156.89 oc
120.82 oc
125.56 oc
130.13 oc
134.54 oc
138.81 oc
142.86 oc
146.99 oc
150.91 oc
154.73 oc
158.46 oc
162.10 oc
165.66 oc
169.15 oc
172.57 oc
175.92 oc
179.21 oc
182.44 oc
185.61 oc
188.73 oc
191.80 oc
194.82 oc
197.79 oc
200.72 oc
203.61 oC

Civs
cfs

PrfRsr
cfs

User
cfs

Total
cfs

110.74
115.89
120.82
125.56
130.13
134.54
138.81
142.96
146.99
150.91
164.73
168.46
162.10
165.66
169.15
172.57
175.92
179.21
182.44
185.61
188.73
191.80
194.82
197.79
200.72
203.61
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Watershed Model Schematic

Hydraflow Hydrographs by Intelisolve v9.1

Legend
Hyd. Origin Description

1 SCS Runoff Watershed Culvert
2 Reservoir Culvert

&

Project. 04174p-culvert-1.gpw

Monday, Feb 27, 2017




Hydrograph Return Period Recap

2

Hydraflow Hydrographs by Intelisolve v9.1

Hyd., Hydrograph | Inflow

Peak Outflow (cfs) Hydrograph
No. type Hyd(s) description
({origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr | 25-Yr | 50-Yr | 100-Yr
1 SCS Runoff | —w-ee | meemenn 13.88 | -ereer | -eeee- 50.68 | 76.21 |100.57 [126.33 | Watershed Culvert
2 Reservoir T R 13.97 | seemmee | - 50.74 | 76.20 |100.09 |126.63 | Culvert

Proj. file: 04174p-culvert-1.gpw

Monday, Feb 27, 2017




Hydrograph Summary Report

Hydrograph

3

Hydraflow Hydrographs by Intelisolve v9.1

Hyd. Peak Time | Timeto | Hyd. Infiow Maximum Total Hydrograph
No. type flow interval| peak volume hyd(s) elevation strge used description
(origin) (cfs) {min) {min) {cuft) [£13] (cuft)
1 SCS Runoff | 126.33 6 762 993,060 B B Watershed Culvert
2 Reservoir 126.63 6 762 991,578 1 232.83 12,114 Culvert

04174p-culvert-1.gpw

Return Period: 100 Year

Monday, Feb 27, 2017




Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.1 Monday, Feb 27, 2017

Hyd. No. 1

Watershed Culvert

Hydrograph type = SCS Runoff Peak discharge = 126.33 cfs

Storm frequency = 100 yrs Time to peak = 12.70 hrs

Time interval = 6 min Hyd. volume = 993,060 cuft

Drainage area = 108.000 ac Curve number = 60

Basin Slope = 00% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) = 53.00 min

Total precip. = 6.90in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

Watershed Culvert

Q (cfs) Hyd. No. 1 - 100 Year Q {cfs)
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 # 60.00

40.00 40.00

20.00 \\ 20.00

j \
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.1

Monday, Feb 27, 2017

Time (hrs)

Hyd. No. 2
Culvert
Hydrograph type = Reservoir Peak discharge = 126.63 cfs
Storm frequency = 100 yrs Time to peak = 12.70 hrs
Time interval = 6 min Hyd. volume = 991,578 cuft
Inflow hyd. No. = 1 - Watershed Culvert Max. Elevation = 232.83 ft
Reservoirname = Culvert Max. Storage = 12,114 cuft
Storage Indication method used.
Culvert
fefs) Hyd. No. 2 - 100 Year Q{efs)
140.00 140.00
120.00 120.00
100.00 100.00
80.00 80.00
60.00 60.00
40.00 40.00
| 20.00 N 20.00
1 0.00 J 0.00
l 0 2 4 6 8 10 12 14 16 24
|
|

e Hyd NO. 2 e Hyd NO. 1 (L7 Total storage used = 12,114 cuft



Pond Report

6

Hydraflow Hydrographs by Intelisolve v9.1
Pond No. 1 - Culvert

Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 228.50 ft

Pond Data
Stage / Storage Table
Stage (ft) Elevation (ft)
0.00 228.50
1.50 230.00
2.50 231.00
3.50 232.00
4,50 233.00
5.50 234.00
235.00

6.50

Contour area (sqft)

00

828
2,951
5,572
8,442
33,270
68,366

Incr. Storage (cuft)

0 0

414 414
1,781 2,194
4,192 6,387
6,957 13,344
19,488 32,832
49,771 82,603

Total storage {cuft)

Culvert / Orifice Structures

Rise {in)
Span (in)
No. Barrels
Invert EI. (ft)
Length (ft)
Slope (%)
N-Value
Orifice Coeff.
Multi-Stage

I

il

[A]

48.00
60.00
1
228.50
70.00
1.50
.020
0.60
n/a

[B]

0.00
0.00
1
0.00
0.00
0.00
.012
0.60
No

[C] [PrfRsr]

0.00 0.00
0.00 0.00
0 0
0.00 0.00
0.00 0.00
0.00 n/a
013 n/a
0.60 0.60
No No

Weir Structures

[A]
Crest Len (ft) = 0.00
Crest EL. (ft) = (.00
Weir Coeff. = 2.60
Weir Type = Broad
Muiti-Stage = No

H

Exfil.{in/hr)
TW Elev. (ft)

230.62

[B]

0.00
0.00
3.33

No

0.000 {by Contour)

[C]

0.00
0.00
3.33

No

Monday, Feb 27, 2017

[D]

0.00
0.00
3.33

No

Stage Storage

ft cuft
0.00 0
0.15 41
0.30 83
0.45 124
0.60 166
0.75 207
0.90 248
1.05 280
1.20 331
1.35 373
1.50 414
1.60 592
1.70 770
1.80 948
1.90 1,126
2.00 1,304
2.10 1,482
2.20 1,660
2.30 1,838
2.40 2,016
2.50 2,194
2.60 2,614
2.70 3,033
2.80 3,452
2.90 3,871
3.00 4,291
3.10 4,710
3.20 5,129
3.30 5,648
3.40 5,968
3.50 6,387
3.60 7,082
3.70 7,778
3.80 8,474
3.90 9,169

Note: Culver/Orifice oulflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

CivA CivB
cfs cfs

Elevation

ft

228.50
228.65
228.80
228.95
229.10
229.25
229.40
229.55
229.70
229.85
230.00
230.10
230.20
230.30
230.40
230.50
230.60
230.70
230.80
230.90
231.00
23110
231.20
231.30
231.40
231.50
231.60
231.70
231.80
231.90
232.00
232.10
232.20
232.30
232.40

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
16.990c -
26.770c -
35.000c  ---
42640c -
50.020¢c -
57.290¢c -
64.540c -
71.800¢c -
79.110c -
86.490c -
92630 -
95.750c -
98.860c -
101.970Cc -
106.08 0c -
108.20 0c ---
1M1.310c -
114.42 0c -

CivC
cfs

PrfRsr WrA Wr B
cfs cfs cfs

WrC
cfs

WrD Exfil

cfs

cfs

User

cfs

Total
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
16.99
26.77
35.00
42.64
50.02
57.29
64.54
71.80
79.11
86.49
92.63
96.75
98.86
101.97
105.08
108.20
111.31
114.42

Continues on next page...



Culvert

Stage / Storage / Discharge Table

S
ft

tage

4.00
4.10
4.20
4.30
4.40
4.50
4.60
4.70
4.80
4.90
5.00
5.10
5.20
5.30
5.40
5.50
5.60
5.70
5.80
5.90
6.00
6.10
6.20
6.30
6.40
6.50

...End

Storage
cuft

9,865
10,561
11,257
11,952
12,648
13,344
15,292
17,241
19,190
21,139
23,088
25,037
26,985
28,934
30,883
32,832
37,809
42,786
47,763
52,740
57,717
62,695
67,672
72,649
77,626
82,603

Elevation
ft

232.50
232.60
232.70
232.80
232.90
233.00
233.10
233.20
233.30
233.40
233.50
233.60
233.70
233.80
233.90
234.00
234.10
234.20
234.30
234.40
234.50
234.60
234.70
234.80
234.90
235.00

CivA
cfs

110.73 oc
115.89 oc
120.82 oc
125.56 oc
130.13 oc
134.54 oc
138.81 oc
142.96 oc
146.99 oc
150.91 oc
164.73 oc
158.46 oc
162.10 oc
165.66 oc
169.15 oc
172.57 oc
175.92 oc
179.21 oc
182.44 oc
185.61 oc
188.73 oc
191.80 oc
194,52 ic
196.89 ic
189.23 ic
201.54 ic

Exfil
cfs

User
cfs

Total
cfs

110.73
115.89
120.82
125.56
130.13
134.54
138.81
142.96
146.99
150.91
154.73
158.46
162.10
165.66
169.15
172.57
176.92
179.21
182.44
185.61
188.73
191.80
194.52
196.89
199.23
201.54



PRELIMINARY CULVERT ANALYSIS
DORSET CROSSING, LLC
‘ NEW TOWN ROAD
SIMSBURY, CT

FAHA Project No. 04174.00

Prepared for:

Dorset Crossing, LLC
Applicant

Prepared by:

7:H

E. A, Hesketh
& Associates, Inc.

6 Creamery Brook
East Granby, CT 06026

860-653-8000

May 18, 2012
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CULVERT INVENTORY/ANALYSIS

LOCATION: Saxton Brook Crossing West of NO.:
Route 10

T4-104A

DESCRIPTION OF EXISTING STRUCTURES30" RCP; block and
mortar headwall and endwall with concrete wingwall -
Poor condition.

STRUCTURE LENGTH: 90! AVAILABLE HEAD: 12.6
ALYSIS:
TERSHED AREA (Acres) 230

DESIGN STORM FREQUENCY (Year) 25
A. PRESENT DEVELOPMENT

Soils Conservation Service (SC8) TR-20 Method

CN - Incremental Curve Number Value 55
Te - Incremental Time of Concentration, Minutes - 53
Peak Rates of Runoff:

25 Year Storm Frequency -54 CFS

50 Year Storm Frequency 79 CFS
100 Year Storm Frequency 108 CFS
Required Size Existing is adequate (see comments)

Cost - '
ULTIMATE DEVELOPMENT

Soils Conservation Service (SCS) TR-20 Method

CN - Incremental Curve Number Value 69
To - Incremental Time of Concentration, Minutes 30

|

Peak Rates of Runoff:

25 Year Storm Frequency 166 CFS
50 Year Storm Freguency 212 CFS
100 Year Storm Fredgquency 262 CFs
Required Size Replace w/54" RCP ;
Cost 9,000
1. COMMENTS

The inlet is 90% blocked and disjointed.
FLAHERTY - GIAVARA ASSOCIATES, INC. _




CULVERT INVENTORY/ANALYSIS

LOCATION:Hopmeadow St @ Saxton Brook NO.: I4-104
(Saxton Brook Watershed) ’

'DESCRIPTION OF EXISTING STRUCTURES 30" RCP; concrete
headwall and endwall - Poor condition.

STRUCTURE LENGTH: 126! AVAILABLE HEAD: 6.2

NALYSIS:

RSHED AREA (Acres) 230
GN STORM FREQUENCY (Year) 100

PRESENT DEVELOPMENT

Soils Conservation Service (8CS) TR-20 Method

CN - Incremental Curve Number Value 55
ETc - Incremental Time of Concentration, Minutes 53
Peak Rates of Runoff: "

25 Year Storm Frequency 54 CFS

50 Year Storm Frequency 79 CFS

100 Year Storm Fregquency 108 . CFS
Required Size Replace w/a 54" RCP
. Cost $ 12,500

ULTIMATE DEVELOPMENT

Scils Conservation Service (SCS) TR~-20 Method

CN - Incremental Curve Number Value 69»
Te = Incremental Time of Concentration, Minutes 30

Peak Rates of Runoff:

25 Year Storm Frequency 166 CFSs
50 Year Storm Frequency ) 212 K CFs.
100 Year Storm Frequency 262 CFSs

Required Size Replace w/2 54" RC
Cost S&b,O_OO

S el

COMMENTS

The concrete endwall has deteriorated and the outlet
is 1/2 full of sand.

FLAHERTY - GIAVARA ASSOCIATES, INC. ____]
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Page 1 of 1

OTHER FL OO AREAS hd instirancs B available 16 this community, coriact ye
nal Flrod inaaanco Pragraos at (BDQ) 838-@830.
ZONE X Arras of G.2%  annuni chance fiood: arsas of 1% aorwsal chanes food
with avedage depths of jurz sy 1 font or with drainuge aveas fess than .
1 squara mile: and araas protacted by fevess fram 1% annuat ebaong
flood.
MAP SCALE 1" = BOO'
[ ] omeraneas
250 o B0 1000
FRRY
ZONE X Areas deternined 1o be vutgide the $.2% armuat chands floudainin,
ZONED Arpas in which flood havarde are undetermined., but possibie,
N COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS \I i ¥ ; ———

OTHERWISE PROTECTED AREAS (OPAS)

CBAE arvaz ond OPAs ste aonnally focated within of zdlacent ta Spesial Fioad Maracd Aroue,

FIRM

FLOOD INSURANGE RATE MAP
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