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General Information

A. Description of Existing Site, Location, and Proposed Use

The Colton’s Crossing Subdivision will consist of the development of a parcel, currently zoned AG, located along SE
Hamblen Road directly Northeast of Shamrock Hills Golf Club. The site is currently vacant and being used as farmland.

The proposed use of the site will be Single Family residences. The site will also include a clubhouse, swimming pool,
and a parking lot to access these amenities.

Figure 1.A.1 — 2021 Aerial Photo of the project site
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B. General Overview of Drainage Patterns

The project site is divided into several drainage areas due to an existing ridge that divides the property and the existing
alignment of SE Hamblen Road.

Water that is North of the ridge is collected in several creeks/ravines and routed approximately 600 feet to a box culvert
at SE Hamblen Road. The box culvert allows Big Creek to carry water under SE Hamblen Road.

Water that is South of the ridge is collected in several creeks/ravines and routed to a small tributary immediately South
of the property line. From there the water is carried in the tributary South and East to Big Creek (for 1.0 mile).

Figure I.B.1 — USGS Quad Map
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C. FEMA Classification / Floodplain Issues

The Site is located within a Zone X meaning there is minimal risk of flooding and flood insurance is not required. There
are no floodplain boundaries being altered and therefore a Flood Study is not required. See Figure 1.D.1 for Firm Panel.

Figure 1.D.1 — FEMA FIRM Panel #29095C0551GG Eff. 1/20/2017
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D. Wetland and USACE Issues

There are no wetlands or Waters of the US being disturbed by this project and therefore no permits are required by the
Corps of Engineers for the development of this site. See figure I.E.1 for US Fish and Wildlife Wetland Inventory Map.

Figure I.E.1 - US Fish and Wildlife National Wetland Inventory

U.S. Fish and Wildiife Service

National Wetlands Invento Colton's Crossing

May 25, 2022

Wetlands [[] Freshwater Emergent Wetland B Leke
B Estuarine and Marine Deepwater [ Freshwater Forested/Shrub Wetland  [5]  Other
[[] Estuarine and Marine Wetland [ Freshwater Pond B Riverine

E. Soil Classification

NRCS Web Soil Survey categorizes the soils for this project below. See appendix for additional information.

Table I.F.1 - Soil Classification

Symbol Name Slopes HSG
10000 Arisburg silt loam 1-5% C
10113 Oska silty clay loam 5-9% D
10116 Sampsel silty clay loam 2-5% C/D
10117 Sampsel silty clay loam 5-9% C/D
10142 Snead-Rock outcrop 5-14% D
13629 Colo silt loam 1-4% Cc/D
30080 Greenton silty clay loam 5-9% C/D

For this analysis, Soil group C was considered for the project as a precaution. Curve Numbers were used in accord-
ance with APWA Section 5602.3.
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Methodology
A. Unit Hydrograph Modeling Methods

The method for evaluating Colton’s Crossing was with the use of PondPack V8i. Both Pre-Development and Post-
Development conditions were considered. The unit hydrograph method used was SCS TR-55.

B. Computation Methods for Runoff Determinations

The computation methods used for runoff determinations are as follows:
= AMC Il Soil Moisture conditions
= 24-Hour SCS Type Il Rainfall Distribution
= SCS Runoff Curve Numbers per TR-55
=  Time of Concentration developed per TR-55

C. Design Storm Events Used and Source of Rainfall Data

The design storms that were considered include the 2, 10, 100, and subsequent 100-Year storms. The rainfall data
was gathered from NRCS utilizing curves for a Type Il 24-hour rainfall.

Table 1.2 — Methodology and Rainfall Data

Methods and Rainfall Data
Pond Routing Pondpack using SCS Method
Existing CN 74, Group C soils
Tc 5 minutes
Water Quality, Type I, 24-hr 1.4 inch
2-yr rainfall, Type Il, 24-hr 3.5inch
10-yr rainfall, Type Il, 24-hr 5.3 inch
100-yr rainfall, Type II, 24-hr 7.7 inch

Existing Conditions Analysis
A. Summary of Comprehensive Control Requirements

As mentioned previously the soils on-site consist of primarily Arisburg silt loam and Sampsel silty clay with a hydrologic
group of C. The site has steep grades around the boundary, tree lines, and existing ravine areas with moderate grades
everywhere else. Cover is low as its current use is farmland. The APWA default strategy was used to provide compre-

hensive protection. The APWA default strategy reads as follow:

“Under this strategy, peak runoff control is provided for the 1%, 10% and 50% chance storms and
volumetric and/or extended detention control of the 90% mean annual event storm for broad
protection of the receiving system, including channel erosion protection and flood peak reduc-
tions over a range of return periods. This strategy shall be the default strategy unless otherwise
designated or approved by the local authority. Performance standards and sizing criteria are pro-
vided in Section 5608.”
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B. Existing Drainage Area Map

See appendix (Pre-Developed Drainage Area Map) for all drainage areas and outfall location. See Table 111.B.1 for
summary of On-Site/Off-Site Areas.

Table 1ll.B.1 — Pre-Developed Drainage Areas

Drainage Area Total Area (acres)
E-1A 0.74
E-1B 5.55
E-1C 12.10
E-2A 14.82
E-2B 11.78
E-2C 9.85
E-2D 0.80
E-3 1.44
E-4 5.22
E-5 3.97
E-6 4.81

C. Description of Each Drainage Area

E-1 (A-C): These areas all occur on the North side of the site with slopes ranging from 2-15%. These areas drain North
in natural ravines/creeks and then routed approximately 600 feet into Big Creek.

E-2 (A-D): These areas all occur on the South side of the site with slopes ranging from 2-20%. These areas drain
South in natural ravines/creeks and then routed to a small tributary immediately South of the property line. From there
the water is carried in the tributary South and East to Big Creek (for 1.0 mile).

E-3: A small area located in the SE quadrant of the site with slopes ranging from 3-10%. This area drains East towards
SE Hamblen Road to the POI (18" CMP). After leaving the 18" CMP the water flows East to Big Creek (for 0.09 mile).

E-4: An area located on the Eastern boundary of the site with slopes ranging from 2-15%. Most of this area drains East
to a small pond (area of standing water). As the water level rises in the pond, it is then released and flows East towards
SE Hamblen Road to the POI (18" RCP). After leaving the 18" RCP the water flows East to Big Creek (for 0.07 mile).

E-5: An area located on the Eastern boundary of the site with SE Hamblen Road as the Northern boundary. The slopes
in this area range from 1-10%. This area drains East towards SE Hamblen Road to the POI (24" CMP). After leaving
the 24” CMP the water flows East to Big Creek (for 0.11 mile).

E-6: An area located in the center of the site with slopes ranging from 2-20%. This area drains North towards SE Ham-
blen Road to the POI (28"x42” CMP). After leaving the 28"x42” CMP the water flows North into a small pond. The pond
discharges Northeast to Big Creek (for 0.05 mile).
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D. Table Summarizing Input Data

Table 1ll.D.1 — Pre-Developed Input Area Data

Sub-Area Name Area CN TOC (min)
E-1A 0.74 74 5
E-1B 5.55 74 5
E-1C 12.10 74 5
E-2A 14.82 74 5
E-2B 11.78 74 5
E-2C 9.85 74 5
E-2D 0.80 74 5
E-3 1.44 74 5
E-4 5.22 74 5
E-5 3.97 74 5
E-6 4.81 74 5

E. Table Summarizing Peak Runoff Rates
Table Ill.E.1 - Pre-Developed Peak Runoff Rate
Sub-Area Name Q (cfs)
E-1A 5.40
E-1B 40.54
E-1C 88.37
E-2A 108.24
E-2B 86.04
E-2C 71.94
E-2D 5.84
E-3 10.52
E-4 38.13
E-5 29.00
E-6 35.13
F. Table Summarizing “Allowable Release Rate”

Table Ill.F.1 — Pre-Developed Allowable Peak Runoff Rate

Sub-Area Name 2-Year (cfs) | 10-Year (cfs) | 100-Year (cfs)
E-1 Total (E-1A+E-1B+E-1C) 9.20 36.78 55.17
E-2 Total (E-2A+E-2B+E-2C+E-2D) 18.63 74.50 111.75
E-3 0.72 2.88 4.32
E-4 2.61 10.44 15.66
E-5 1.99 7.94 11.91
E-6 2.41 9.62 14.43

Comprehensive values utilizing 0.5 cfs (2-YR), 2 cfs (10-YR), and 3 cfs (100-YR) per site acre
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Proposed Conditions Analysis
A. Proposed Drainage Area Map

See appendix (Post-Developed Drainage Area Map) for all on-site and off-site areas and outfall locations for each
drainage area. See Table IV.A.1 for more detailed information.

Table IV.A.1 - Post-Developed Drainage Areas

Drainage Area Total Area (acres)
P-1A 12.96
P-1B 1.59
P-2A 43.37
P-2B 4.86
P-3 1.22
P-4 2.63
P-5 3.66
P-6 4.01
B. Narrative Description of All Proposed Drainage Areas

P-1 (A-B): A large area containing most of the developed site North of the Hook Road re-alignment. This area de-
creased from the existing condition of 18.39 acres (E-1A, E-1B, and E-1C) to the proposed condition of 14.55 acres (P-
1A and P-1B). This area is divided into two sub-areas. Sub-area P-1A drains into the North pond which is designed to
limit the developed flows to the comprehensive value of 0.5, 2, and 3 cfs per developed drainage acre (2, 10, & 100-
Year values respectively). The pond also meets the freeboard requirements for APWA. Sub-area P-1B is undetained
due to elevation and grading constraints. The CN value increased from 74 to 82 for single family areas per APWA
5602.3.

P-2 (A-B): A large area containing most of the developed site South of the Hook Road re-alignment. This area in-
creased from the existing condition of 37.25 acres (E-2A, E-2B, E-2C, and E-2D) to the proposed condition of 48.23
acres (P-2A and P-2B). This area is divided into two sub-areas. Sub-area P-2A drains into the South pond which is de-
signed to limit the developed flows to the comprehensive value of 0.5, 2, and 3 cfs per developed drainage acre (2, 10,
& 100-Year values respectively). The pond also meets the freeboard requirements for APWA. Sub-area P-2B is unde-
tained due to elevation and grading constraints. The CN value increased from 74 to 82 for single family areas per AP-
WA 5602.3.

P-3: A small area located in the SE quadrant of the site. This area decreased from the existing condition to the pro-
posed condition. Although not designed yet, the anticipated design of this area would force water to flow to the same
outlet as the existing condition. The CN value increased from 74 to 82 for single family areas per APWA 5602.3.

P-4: An area located on the Eastern boundary of the site where the new cul-de-sac of Hamblen Court will be con-
structed. This area decreased from the existing condition to the proposed condition. Although not designed yet, the an-
ticipated design of this area would force water to flow near the same outlet as the existing condition. The CN value in-
creased from 74 to 82 for single family areas per APWA 5602.3.

P-5: An area located on the Eastern boundary of the site where the new alignment of Hamblen Court will be construct-
ed. This area decreased from the existing condition to the proposed condition. Although not designed yet, the antici-
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pated design of this area would force water to flow near the same outlet as the existing condition. The CN value in-

creased from 74 to 82 for single family areas per APWA 5602.3.

P-6: An area located in the center of the site that accounts for the future underground storm system for the re-aligned
Hook Road. This area decreased from the existing condition to the proposed condition. Although not designed yet, the
anticipated design of this area would force water to flow near the same outlet as the existing condition. The CN value

increased from 74 to 82 for single family areas per APWA 5602.3.

C. Table Summarizing Input Data

Table IV.C.1 - Post-Developed Input Area Data

Sub-Area Name Area CN TOC (min)
P-1A 12.96 82 5
P-1B 1.59 82 5
P-2A 43.37 82 5
P-2B 4.86 82 5
P-3 1.22 82 5
P-4 2.63 82 5
P-5 3.66 82 5
P-6 4.01 82 5

D. Table Summarizing Peak Runoff Rates
Table IV.D.1 - Post-Developed Peak Runoff Rate
Sub-Area Name Q (cfs)
P-1A (Pond In) 110.75
P-1A (Pond Out) 37.18
P-1B 13.59
P-1 Total (P-1A+P-1B) 50.77
P-2A (Pond In) 370.63
P-2A (Pond Out) 99.66
P-2B 41.53
P-2 Total (P-2A+P-2B) 141.19
P-3 10.43
P-4 22.48
P-5 31.28
P-6 34.27
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E. Table Summarizing Allowable and Proposed Release Rates

Table IV.3 - Post-Developed Allowable Peak Runoff Rate

Sub-Area Name

2-Year (cfs)

10-Year (cfs)

100-Year (cfs)

P-1 Total Allowable 9.20 36.78 55.17
P-1 Total Proposed 9.88 31.89 50.77
P-1 Total Difference 0.68 4.89 4.44
P-2 Total Allowable 18.63 74.50 111.75
P-2 Total Proposed 33.07 95.88 141.19
P-2 Total Difference 14.44 21.38 29.44
P-3 Allowable 0.61 2.44 3.66
P-3 Proposed 3.42 6.38 10.43
P-3 Difference 2.81 3.94 6.77
P-4 Allowable 1.32 5.26 7.89
P-4 Proposed 7.38 13.76 22.48
P-4 Difference 6.06 8.50 14.59
P-5 Allowable 1.83 7.32 10.98
P-5 Proposed 10.27 19.15 31.28
P-5 Difference 8.44 11.83 20.30
P-6 Allowable 2.00 8.02 12.03
P-6 Proposed 11.25 20.98 34.27
P-6 Difference 9.25 12.96 22.24
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F. Tables Summarizing Detention/Retention Input Data and Results

Table IV.F.1 —North Pond Input Data

ELEV
30” Culvert (Upstream Invert) 949.40
(3) 1” Orifices (WQ) 949.50
.4’x2’ Orifice (2-Year) 951.60
.7’x5’ Orifice (10-Year) 953.50
.4’x2’ Orifice (100-Year) 954.60
5’5’ Riser (100-Year*) 956.40
Top of Pond 959.00
Table IV.F.2 — North Pond Results
2-Year 10-Year 100-Year 100-Year*
Allowable Discharge (cfs) P-1 Total 9.20 36.78 55.17
Pond Discharge (cfs) P-1A 5.42 23.57 37.18 71.38
P-1B Discharge (cfs) 4.46 8.32 13.59
Total Discharge (P-1A+P-1B) 9.88 31.89 50.77
Difference 1.06 2.35 1.70
Pond WSE 953.48 954.55 955.90 957.84
Top of Pond 959.00 959.00 959.00 959.00
Freeboard 5.52 4.45 3.10 1.16
*Assumes zero flow through primary outlet with subsequent 1% storm event
Table IV.F.3 =South Pond Input Data
ELEV
48” Culvert (Upstream Invert) 948.40
(4) 1.5” Orifices (WQ) 948.50
.5’x6’ Orifice (2-Year) 951.10
(2) 1.1’x5’ Orifice (10-Year & 100-Year) 952.90
6’x5’ Riser (100-Year*) 955.88
Top of Pond 958.00
Table IV.F.4 — South Pond Results
2-Year 10-Year 100-Year 100-Year*
Allowable Discharge (cfs) P-2 Total 18.63 74.50 111.75
Pond Discharge (cfs) P-2A 19.44 70.45 99.66 74.91
P-2B Dishcarge (cfs) 13.63 25.43 41.53
Total Discharge (P-2A+P-2B) 33.07 95.88 141.19
Difference 2.25 16.29 30.45
Pond WSE 952.85 953.92 955.38 956.96
Top of Pond 958.00 958.00 958.00 958.00
Freeboard 5.15 4.08 2.62 1.04
*Assumes zero flow through primary outlet with subsequent 1% storm event
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G. Undetained Drainage Areas
There are six areas within this development which are undetained. Explanations of each are below:

P-1 B: Sub-area P-1B is undetained due to elevation and grading constraints. When looking at the entirety of E-1 vs. P-
1 the total acreage has been reduced. The total peak flows for these areas have also been reduced from 134.31 cfs in
the existing condition to 50.77 cfs in the proposed condition. We would like to request a waiver from DCM for this fringe
area.

P-2B: Sub-area P-2B is undetained due to elevation and grading constraints. When looking at the entirety of E-2 vs. P-
2 the total acreage has been increased, however, the total peak flows for these areas have been reduced from 272.06
cfs in the existing condition to 141.19 cfs in the proposed condition. We would like to request a waiver from DCM for
this fringe area.

P-3: This area is undetained due to elevation and grading constraints. This area also accounts for a portion of the fu-
ture Hook Road alignment storm system which will not be the responsibility of this development to detain. This area
decreased from the existing condition to the proposed condition. The anticipated peak flows have increased by 0.09 cfs
because of a higher CN value but there are no concerns with downstream effects. We would like to request a waiver
from DCM for this fringe area.

P-4: This area is undetained due to elevation, grading, and location constraints. This area also accounts for portions of
the future Hook Road & Hamblen Court alignment storm systems which will not be the responsibility of this develop-
ment to detain. This area decreased from the existing condition to the proposed condition. The anticipated peak flows
have decreased and there are no concerns with downstream effects.

P-5: This area is undetained due to elevation, grading, and location constraints. This area also accounts for portions of
the future Hook Road & Hamblen Court alignment storm systems which will not be the responsibility of this develop-
ment to detain. This area decreased from the existing condition to the proposed condition. The anticipated peak flows
have increased by 2.28 cfs because of a higher CN value but there are no concerns with downstream effects.

P-6: This area is undetained because it accounts for the future Hook Road alignment storm system which will not be
the responsibility of this development to detain. This area decreased from the existing condition to the proposed condi-
tion. The anticipated peak flows have decreased and there are no concerns with downstream effects.

H. Water Quality Requirements

The proposed development is providing stormwater treatment per APWA 5608.4 and Chapter 6 of the MARC/APWA
BMP Manual. As indicated in this study the proposed stormwater treatment is extended dry detention with a 1.37”
storm release over a 40-hour period.
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Water Quality Summary

Figure IV.J.1 — North Pond WQ Results
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Figure IV.J.2 — South Pond WQ Results
&3 Graph: New Graph (m

Graph  Data

Era-2- SR SE000 Tme 00:00:00

New Graph

17.50
15.00
12.50
10.00
: 7.50
5.00
2.50
0.00

(ft3/s)

Flo:

0.700
g 0.600
& 0.500
2 0.400
0.300
0.200
0.100
0.000 4
951.50

951.00
950.50
950.00
949.50
949.00

948.50
0.000 6.000 12.000 18.000 24.000 30.000 36.000 42.000 48.000 54.000
Time (hours)

Volume

Elevation (ft)

Detention Pond - Post-Development Water Quality - Flow (Total Out)
Detention Pond - Post-D Water Quality - i

Detention Pond - Post-Development Water Quality - Flow (Total In)
Detention Pond - Post-Development Water Quality - Volume

Consult
13 Inc i



VL.

VIl

Conclusions and Recommendations
A. Overview of the Report

As indicated in the report the project has 8 POI's. Within the developed area there are 2 dry ponds being proposed to
provide comprehensive control on-site. These ponds will treat WQ, 2, 10, 100, and subsequent 100-Year events. There
are 6 fringe areas which pose difficulty in providing comprehensive control. Four of those areas encompass the new
alignments of Hook Road and Hamblen Court future storm systems and we do not feel this development is responsible
for detaining those areas. We would like to request a waiver for the remaining 2 areas.

B. List of Requested Waivers

P-1B - Waiver for undetained fringe area
P-2B - Waiver for undetained fringe area
P-3, P-4, P-5, and P-6 — Waiver not assumed

Appendix - Figures / Maps / Exhibits / Supporting Calculations

Figure A — Web Soil Survey

Figure B — Pre-Developed Drainage Area Map

Figure C - Post-Developed Drainage Area Map

Figure D - Elevation-Area-Volume Curves

Figure E - Inflow Hydrographs

Figure F — Stage-Discharge Rating Curves & Input Data Per Basin Outlet
Figure G — Routing Curves for all Design Storms

Figure H - Pondpack Master Summary
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Figure A - Web Soil Survey

Hydrologic Soil Group—Jackson County, Missouri
(Colton's Crossing)

38° 52'22"N . . . = 380 52'22"N

Sefl Map may net ba valid at this scale.

38° 51'56"N 0 38° 51'56"N
381800 381900 382000

Map Scale: 1:5,690 if printed on A landscape (11" x 8.5") sheet.

94° 20'56" W

N

1500
A Map projection: Web Mercator Comer coordinates: WGS84 Edge tics: UTM Zone 15N WGS84

Natural Resources Web Soil Survey 5/25/2022
Conservation Service National Cooperative Soil Survey Page 1 of 4




Hydrologic Soil Group—Jackson County, Missouri
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distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Jackson County, Missouri
Survey Area Data: Version 23, Sep 1, 2021

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 6, 2019—Nov
16, 2019

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.

Natural Resources
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/25/2022
Page 2 of 4




Hydrologic Soil Group—Jackson County, Missouri

Colton's Crossing

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

10000 Arisburg silt loam, 1to 5 |C 37.9 52.2%
percent slopes

10113 Oska silty clay loam, 5 |D 4.3 6.0%
to 9 percent slopes,
eroded

10116 Sampsel silty clay loam, |C/D 13.3 18.3%
2 to 5 percent slopes

10117 Sampsel silty clay loam, |C/D 11.8 16.2%
5 to 9 percent slopes

10142 Snead-Rock outcrop D 0.0 0.1%
complex, 5 to 14
percent slopes

13629 Colo silt loam, 1 to 4 C/D 1.1 1.5%
percent slopes,
occasionally flooded

30080 Greenton silty clay loam, |C/D 41 5.7%
5 to 9 percent slopes

Totals for Area of Interest 72.5 100.0%

USDA

=
|

Natural Resources
Conservation Service

National Cooperative Soil Survey

Web Soil Survey

5/25/2022

Page 3 of 4



Hydrologic Soil Group—Jackson County, Missouri Colton's Crossing

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

USDA  Natural Resources Web Soil Survey 5/25/2022

=== Conservation Service National Cooperative Soil Survey Page 4 of 4



—
NOTE: e e
E-1A POI E-1A + E-1B + E-1C = E-1 POI FIG URE B —_—
———
—

~~
—

, N —~— >/ E-1B POI
E-1A a5~
0.74 ACRES —7 < =
C N: 74 E-1C POI _—

S T~
,.. \\\

E-1B
5.55 ACRES

NO. BY | CK/APP|

INK, THE PLAN IS A COPY AND MAY CONTAN

100" 150° 200

BLUE

CONTAINED ON THIS DOCUMENT SHALL NOT APPLY TO ANY COPEES

SE HAMBLEN Rp

<J

SCALE: 1° = 100

ALTERATIONS. THE

IF THIS IS NOT A BLUE INK SEAL AND THE SIGNATURE N

DATE  |REVISION

CN=74
/
r

/7 E-1C
/ 12.10 ACRES

R. KEVIN STERRETT, KS E-21889

MO E-26440

/ §§-
e —

\ / CN=74

T oo
— =~ E-6 PO : gg 8 %
, N Ec &
oS <
[ S~ / ceo i
= ~ 09Q::
| N\ ~ Os:
’ < E-6 5 N
4.81 ACRES ¥
| [ CN=74 N i
E-2A | ™ ¥
, [14.82 ACRES] ' \\ el > T —

, CN=74 ’ ——— S T \\ k —— \

N
/ 4 —\ [3 97%/?53] \
" CN=74 \\
4 // [1 1 78E :é\zgRES] :

CN=74

PRE-DEVELOPED DRAINAGE AREA MAP
LOTS 1 THRU 186 AND TRACTS A THRU E

CITY OF LEE'S SUMMIT JACKSON COUNTY, MISSOURI

H
5
A TS
3
\ <3S
f [ b z2\2
/ =T = \ E-4 POI E %
< [9-85 ACRES ] ) 5.22 ACRES \e — 3 |3
/ CN=74 ( CN=74 E-3 g
\ /\ 1.44 ACRES] X
E-2D \ X CN=74
080ACRES
\ CN 74 }\/ ¢ q |
L = — — \
E-2A POI‘T TE—ZB POI — TE PO Fore!

NOTE: E 2D POI

21-018
E-2A + E-2B + E-2C + E-2D = E-2 POI 1 SHEET 2




obb07-3 O £9¥5006T0Z ST/ ("SH) 9€£1-3 / ("OW) ££50001073 "ON ISNIDTT ILVHOIHOD TINOSSIA ‘ALNNOD NOSIDVI LININAS SHTT A0 ALID
S LMD DNV 'Y 5 WAL L o TGN SHALVOE SHL ORw WS oM 3B ¥ LN S ShL 4| 66817-3 S /LITNELS NIADH 80TH9 UNOSSI “AYD SesUeY| }30.15 1N0T EEGT 9 MHL YV SIOVYL ANV 98T N¥HL I SLOT . N
siouueld gls 3] &
sissubue U | ONISSHOO SNOLTOO s .
bE|Se|anlg Ll 5°
ol F¥ RN RS
H.— n m u OU dVIN VAUV dOVNIVIA dddOTdAJd-LSOd ik 2| 2
LVId AdVNINITddd S
davio| A8 | on NOISIAZY|  3Lva

]

SCALE: 1° = 100

2.63 ACRES
CN=82
—
\
P-3 POI -

P-4

P-5POI
s

W
e —

w \\\, .
\\ 12,>mrm100rm

Y _
~ =
gy
/4 g
_ [
= AN = SAN = i

‘ / ENR IO
g

N . /.sJJJ — L 5A S v
— ===
m- H !
y
1

ONS/CROSSING DRIVE

]
g i |
il
S ,‘ iy
< - e is.,iL,\,_ |
- & N —— =)l
m o TGNTEST T —, ———\| 2 B
P _ e = ) A
a <O £ m |
4 M

FIGURE C

— ———— _STEPHENSANE
=

P-1B POI

P-1 POI

;
)

NOTE:
P-1A + P-1B
P-2A POI
P-2 POI

P-2A + P-2B

P-1A POI
NOTE:

P-6
| 4.01 ACRES

P-1A
12.96 ACRES

CN=82

CN=82

P-2B POI /~

4.86 ACRES




Figure D -
Elevation-Area-Volume Curves
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North Detention Pond Elevation Area Volume Curve

Graph Data Table

Elevation vs. Volume
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South Detention Pond Elevation Area Volume Curve

Graph Data Table

Elevation vs. Volume
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Figure E -
Inflow Hydrographs
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North Detention Pond Inflow Hydrograph
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South Detention Pond Inflow Hydrograph
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Figure F -
Stage-Discharge Rating Curves &
Input Data Per Basin Outlet
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Composite Outlet Structure Detailed Report: Composite Outlet

Structure
Element Details
Composite Notes
Label Outlet
Structure

Headwater Range

Use Pond for Maximum (Headwater) 959.00 ft
Headwater Type Headwater
Range
Detention Increment (Headwater) 0.50 ft
Pond
Pond
Minimum (Headwater) 949.50 ft
SpotElevation
(ft)
Tailwater Setup
Tailwater Type Free Outfall
Tailwater Tolerances
Maximum Iterations 30 Tailwater Tolerance
: 0.50 ft
(Maximum)
Headwater Tolerance Flow Tolerance (Minimum) 0.001 ft3/s
e 0.01 ft
(Minimum)
Headwater Tolerance Flow Tolerance (Maximum) 10.000 ft3/s
: 0.50 ft
(Maximum)
Ta!lvyater Tolerance 0.01 ft
(Minimum)
Oultlet Structure
Outlet Structure Type Culvert Culvert Type Circular
Outlet Structure (IDs and Direction)
Outlet ID Culvert -1 Downstream ID Tailwater
Flow Direction Forward Flow Notes
Only
Outlet Structure (Advanced)
Elevation (On) 0.00 ft Elevation (Off) 0.00 ft
Culvert Data
Number of Barrels 1 Downstream Invert 948.40 ft
Length 56.09 ft Diameter 30.0in
Upstream Invert 949.40 ft
Unsubmerged->Submerged
Specify Transitions False Compute Inlet Control Only False

Coltons Crossing North Pond Post-
Developed.ppc
5/26/2022

Bentley Systems, Inc. Haestad Methods Solution

Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56]
Page 1 of 24



Composite Outlet Structure Detailed Report: Composite Outlet

Structure
Culvert Coefficients
Concrete - C 0.0317
Inlet Description Groove end
projecting
Chart Chart 1 Y 0.6900
Nomograph Nomograph 3 Manning's n 0.010
Equation Form Form 1 Ke 0.200
K 0.0045 Kr 0.000
M 2.0000 Slope Correction Factor -0.500
Culvert (Advanced)
Convergence Tolerance 0.00 ft Specify Number of Backwater
: False
Sections
959.00
958.00
£ 957.00
'E 956.00
s ]
o
o 955.00
i)
L%
._E 954.00
3
" g953.00
2]
i)
£ 952.00
=
2 951.00
950.00
949.00
0.00 3.00 16.00 24.00 32.00 40.00 48.00 56.00 6&4.00 72.00
Flow (ft3/s)]
RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert -1 (Culvert-Circular)
Mannings open channel maximum capacity: 76.58 ft3/s
Upstream ID = Orifice - 2, Orifice - 3, Orifice - 4, Riser - 3, Orifice - 1
Downstream ID = Tailwater (Pond Outfall)
Water Surface Device Flow (into) Headwater Converge Downstream Next Downstream
Elevation (ft3/s) Hydraulic Grade Line Hydraulic Grade Line Hydraulic Grade Line
(ft) (ft) (ft) (ft)
Coltons Crossing North Pond Post- Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Developed.ppc Center [08.11.01.56]
5/26/2022 27 Siemon Company Drive Suite 200 W Page 2 of 24

Watertown, CT 06795 USA +1-203-755-1666



Composite Outlet Structure Detailed Report: Composite Outlet

RATING TABLE FOR ONE OUTLET TYPE

Structure ID = Culvert -1 (Culvert-Circular)

Structure

Mannings open channel maximum capacity: 76.58 ft3/s
Upstream ID = Orifice - 2, Orifice - 3, Orifice - 4, Riser - 3, Orifice - 1
Downstream ID = Tailwater (Pond Outfall)

Water Surface Device Flow (into) Headwater Converge Downstream Next Downstream
Elevation (ft3/s) Hydraulic Grade Line Hydraulic Grade Line Hydraulic Grade Line
(ft) (ft) (ft) (ft)
949.50 0.00 0.00 | 0.00 Free Outfall
950.00 0.05 949.50 | Free Outfall Free Outfall
950.50 0.07 0.00 | Free Qutfall Free Outfall
951.00 0.08 0.00 | Free Qutfall Free Outfall
951.50 0.11 949.55 | Free Outfall Free Outfall
951.60 0.11 949.55 | Free Outfall Free Outfall
952.00 2.54 950.14 | Free Outfall Free Outfall
952.50 3.78 950.31 | Free Outfall Free Outfall
953.00 4.68 950.42 | Free Outfall Free Outfall
953.50 5.44 950.50 | Free Outfall Free Outfall
954.00 16.15 951.41 | Free Outfall Free Outfall
954.50 23.16 951.90 | Free Outfall Free Outfall
954.60 24.04 951.96 | Free Outfall Free Outfall
955.00 29.48 952.32 | Free Outfall Free Outfall
955.50 34.12 952.63 | Free Outfall Free Outfall
956.00 37.98 953.00 | Free Outfall Free Outfall
956.40 40.75 953.29 | Free Outfall Free Outfall
956.50 43.02 953.54 | Free Outfall Free Outfall
957.00 57.89 955.51 | Free Outfall Free Outfall
957.50 69.73 957.50 | Free Outfall Free Outfall
958.00 72.41 958.00 | Free Outfall Free Outfall
958.50 74.98 958.50 | Free Outfall Free Outfall
959.00 77.47 959.00 | Free Outfall Free Outfall
Downstream Hydraulic Convergence Error Downstream Channel Tailwater Error
Grade Line Error (ft3/s) Tailwater (ft)
(ft) (ft)

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.02 (N/A) 0.00

Coltons Crossing North Pond Post-

Developed.ppc
5/26/2022

Center

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56]
Page 3 of 24



Composite Outlet Structure Detailed Report: Composite Outlet

Structure

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert -1 (Culvert-Circular)

Mannings open channel maximum capacity: 76.58 ft3/s
Upstream ID = Orifice - 2, Orifice - 3, Orifice - 4, Riser - 3, Orifice - 1
Downstream ID = Tailwater (Pond Outfall)

Downstream Hydraulic Convergence Error Downstream Channel Tailwater Error
Grade Line Error (ft3/s) Tailwater (ft)
(ft) (ft)
0.00 0.02 (N/A) 0.00
0.00 0.02 (N/A) 0.00
0.00 0.01 (N/A) 0.00
0.00 0.02 (N/A) 0.00
0.00 0.04 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.04 (N/A) 0.00
0.00 0.04 (N/A) 0.00
0.00 49.02 (N/A) 0.00
0.00 99.39 (N/A) 0.00
0.00 116.55 (N/A) 0.00
Message

WS below an invert; no flow.
CRIT.DEPTH CONTROL Vh= .025ft
Dcr= .074ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .028ft
Dcr= .084ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .031ft
Dcr= .093ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .036ft
Dcr= .106ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .036ft
Dcr= .107ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .182ft
Dcr= .521ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .227ft
Dcr= .638ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .256ft
Dcr= .713ft CRIT.DEPTH Hev= .00ft
FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

CRIT.DEPTH CONTROL Vh= .547ft
Dcr= 1.358ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .717ft
Dcr= 1.638ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .740ft
Dcr= 1.670ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .889ft
Dcr= 1.851ft CRIT.DEPTH Hev= .00ft

Coltons Crossing North Pond Post- Bentley Systems, Inc. Haestad Methods Solution
Developed.ppc Center
5/26/2022 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56]
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Composite Outlet Structure Detailed Report: Composite Outlet

Structure

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert -1 (Culvert-Circular)

Mannings open channel maximum capacity: 76.58 ft3/s
Upstream ID = Orifice - 2, Orifice - 3, Orifice - 4, Riser - 3, Orifice - 1
Downstream ID = Tailwater (Pond Outfall)

Message
INLET CONTROL... Submerged: HW
=3.23
INLET CONTROL... Submerged: HW
=3.60
INLET CONTROL... Submerged: HW
=3.89
INLET CONTROL... Submerged: HW
=4.14
INLET CONTROL... Submerged: HW
=6.11
INLET CONTROL... Submerged: HW
=8.10
INLET CONTROL... Submerged: HW
=8.60
INLET CONTROL... Submerged: HW
=9.10
INLET CONTROL... Submerged: HW
=9.60

Outlet Structure

Outlet Structure Type Riser
Outlet Structure (IDs and Direction)
Outlet ID Riser - 3 Downstream ID Culvert -1
Flow Direction Forward Flow Notes
Only
Outlet Structure (Advanced)
Elevation (On) 0.00 ft Elevation (Off) 0.00 ft
Outlet Structure (Riser)
Riser Inlet Box Orifice Area 25.00 ft2
Weir Length 20.00 ft Transition Elevation 0.00 ft
Weir Coefficient 3.00 (ft~0.5)/s  Transition Height 0.00 ft
Orifice Coefficient 0.600 K Reverse 1.000
Outlet Structure (Common)
Elevation 956.40 ft

Outlet Structure (Riser, Advanced)

Coltons Crossing North Pond Post-

Developed.ppc
5/26/2022

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56]
Page 5 of 24



Composite Outlet Structure Detailed Report: Composite Outlet
Structure

Outlet Structure (Riser, Advanced)

Use Orifice Depth to Crest? True

Use Submerged Weir

Equation?

False

959.00

953.00

957.00

956.00

955.00

954.00

953.00

952.00

Pond Water Surface Elevation (ft)

951.00

950.00

949.00

0.00 50.00 100.00
Flow (ft3/s)

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Riser - 3 (Inlet Box)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert -1 (Culvert-Circular)

150.00

Water Surface Device Flow (into) Headwater Converge Downstream Next Downstream
Elevation (ft3/s) Hydraulic Grade Line Hydraulic Grade Line Hydraulic Grade Line
(ft) (ft) (ft) (ft)

949.50 0.00 0.00 | 0.00 0.00

950.00 0.00 0.00 | 0.00 949.50

950.50 0.00 0.00 | 0.00 0.00

951.00 0.00 0.00 | 0.00 0.00

951.50 0.00 0.00 | 0.00 949.55

951.60 0.00 0.00 | 0.00 949.55

952.00 0.00 0.00 | 0.00 950.14

952.50 0.00 0.00 | 0.00 950.31

953.00 0.00 0.00 | 0.00 950.42

953.50 0.00 0.00 | 0.00 950.50

954.00 0.00 0.00 | 0.00 951.41
Coltons Crossing North Pond Post- Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Developed.ppc Center [08.11.01.56]
5/26/2022 27 Siemon Company Drive Suite 200 W Page 6 of 24

Watertown, CT 06795 USA +1-203-755-1666



Composite Outlet Structure Detailed Report: Composite Outlet

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Riser - 3 (Inlet Box)

Upstream ID =

(Pond Water Surface)

Structure

Downstream ID = Culvert -1 (Culvert-Circular)

Water Surface Device Flow (into) Headwater Converge Downstream Next Downstream
Elevation (ft3/s) Hydraulic Grade Line Hydraulic Grade Line Hydraulic Grade Line
(ft) (ft) (ft) (ft)
954.50 0.00 0.00 | 0.00 951.90
954.60 0.00 0.00 | 0.00 951.96
955.00 0.00 0.00 | 0.00 952.32
955.50 0.00 0.00 | 0.00 952.63
956.00 0.00 0.00 | 0.00 953.00
956.40 0.00 0.00 | 0.00 953.29
956.50 1.90 956.50 | Free Outfall 953.54
957.00 27.89 957.00 | Free Outfall 955.51
957.50 69.22 957.50 | 957.50 957.50
958.00 121.43 958.00 | 958.00 958.00
958.50 174.37 958.50 | 958.50 958.50
959.00 194.02 959.00 | 959.00 959.00
Downstream Hydraulic Convergence Error Downstream Channel Tailwater Error
Grade Line Error (ft3/s) Tailwater (ft)
(ft) (ft)

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00
Message

Coltons Crossing North Pond Post-

Developed.ppc
5/26/2022

Center

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56]
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Composite Outlet Structure Detailed Report: Composite Outlet

Structure

RATING TABLE FOR ONE OUTLET TYPE

Structure ID = Riser - 3 (Inlet Box)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert -1 (Culvert-Circular)

Message

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.
Weir: H =0.1ft

Weir: H =0.6ft

FULLY CHARGED RISER: ADJUSTED TO
WEIR: H =1.1ft

FULLY CHARGED RISER,
DOWNSTREAM CONTROL: Kev=0.
Hev=0.000

FULLY CHARGED RISER,
DOWNSTREAM CONTROL: Kev=0.
Hev=0.000

FULLY CHARGED RISER,
DOWNSTREAM CONTROL: Kev=0.
Hev=0.000

Outlet Structure

Outlet Structure Type Orifice
Outlet Structure (IDs and Direction)
Outlet ID Orifice - 1 Downstream ID Culvert -1
Flow Direction Forward Flow Notes
Only
Outlet Structure (Advanced)
Elevation (On) 0.00 ft Elevation (Off) 0.00 ft
Coltons Crossing North Pond Post- Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Developed.ppc Center [08.11.01.56]
5/26/2022 27 Siemon Company Drive Suite 200 W Page 8 of 24

Watertown, CT 06795 USA +1-203-755-1666



Composite Outlet Structure Detailed Report: Composite Outlet

Structure
Outlet Structure (Orifice)
. Circular Orifice Coefficient 0.600
Orifice L
Orifice
Number of Openings 3 Orifice Diameter 1.0in
Outlet Structure (Common)
Elevation 949.50 ft
959.00
958.00 1‘_
£ 957.00
'E 956.00
s ]
o
o 955.00
3]
._E 954.00
3
" g953.00
2]
i)
£ 952.00
=
2 951.00
950.00
949.00
0.00 0.02 0.04 0.06 0.08 0.10 0.12
Flow (ft3/s)
RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 1 (Orifice-Circular)
Upstream ID = (Pond Water Surface)
Downstream ID = Culvert -1 (Culvert-Circular)
Water Surface Device Flow (into) Headwater Converge Downstream Next Downstream
Elevation (ft3/s) Hydraulic Grade Line Hydraulic Grade Line Hydraulic Grade Line
(ft) (ft) (ft) (ft)
949.50 0.00 0.00 | 0.00 0.00
950.00 0.05 950.00 | 949.50 949.50
950.50 0.08 950.50 | 949.52 0.00
951.00 0.10 951.00 | 949.53 0.00
951.50 0.11 951.50 | 949.55 949.55
951.60 0.11 951.60 | 949.55 949.55
952.00 0.11 952.00 | 950.14 950.14
Coltons Crossing North Pond Post- Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Developed.ppc Center [08.11.01.56]
5/26/2022 27 Siemon Company Drive Suite 200 W Page 9 of 24

Watertown, CT 06795 USA +1-203-755-1666



Composite Outlet Structure Detailed Report: Composite Outlet

RATING TABLE FOR ONE OUTLET TYPE

Structure ID = Orifice - 1 (Orifice-Circular)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert -1 (Culvert-Circular)

Structure

Water Surface Device Flow (into) Headwater Converge Downstream Next Downstream
Elevation (ft3/s) Hydraulic Grade Line Hydraulic Grade Line Hydraulic Grade Line
(ft) (ft) (ft) (ft)
952.50 0.12 952.50 | 950.31 950.31
953.00 0.13 953.00 | 950.42 950.42
953.50 0.14 953.50 | 950.50 950.50
954.00 0.13 954.00 | 951.41 951.41
954.50 0.13 954.50 [ 951.90 951.90
954.60 0.13 954.60 | 951.96 951.96
955.00 0.13 955.00 | 952.32 952.32
955.50 0.13 955.50 | 952.63 952.63
956.00 0.14 956.00 | 953.00 953.00
956.40 0.14 956.40 | 953.29 953.29
956.50 0.14 956.50 | 953.54 953.54
957.00 0.10 957.00 | 955.51 955.51
957.50 0.00 957.50 [ 957.50 957.50
958.00 0.00 958.00 | 958.00 958.00
958.50 0.00 958.50 | 958.50 958.50
959.00 0.00 959.00 | 959.00 959.00
Downstream Hydraulic Convergence Error Downstream Channel Tailwater Error
Grade Line Error (ft3/s) Tailwater (ft)
(ft) (ft)

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

Coltons Crossing North Pond Post-

Developed.ppc
5/26/2022

Center

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i

[08.11.01.56]
Page 10 of 24



Composite Outlet Structure Detailed Report: Composite Outlet
Structure

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 1 (Orifice-Circular)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert -1 (Culvert-Circular)

Downstream Hydraulic Convergence Error Downstream Channel Tailwater Error
Grade Line Error (ft3/s) Tailwater (ft)
(ft) (ft)
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
Message

WS below an invert; no flow.

H =.46

H =.96

H =1.46

H =1.95

H =2.05

H =1.86

H=2.19

H =2.58

H =3.00

H =2.59

H =2.60

H =2.64

H =2.68

H =2.87

H =3.00

H=3.11

H =2.96

H=1.49

FLOW PRECEDENCE SET TO

DOWNSTREAM CONTROLLING

STRUCTURE

FLOW PRECEDENCE SET TO

DOWNSTREAM CONTROLLING

STRUCTURE

FLOW PRECEDENCE SET TO

DOWNSTREAM CONTROLLING

STRUCTURE

FLOW PRECEDENCE SET TO

DOWNSTREAM CONTROLLING

STRUCTURE

Outlet Structure

Outlet Structure Type Orifice

Outlet Structure (IDs and Direction)

Coltons Crossing North Pond Post- Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Developed.ppc Center [08.11.01.56]
5/26/2022 27 Siemon Company Drive Suite 200 W Page 11 of 24

Watertown, CT 06795 USA +1-203-755-1666



Composite Outlet Structure Detailed Report: Composite Outlet

Structure
Outlet Structure (IDs and Direction)
Outlet ID Orifice - 2 Downstream ID Culvert -1
Flow Direction Forward Flow Notes
Only
Outlet Structure (Advanced)
Elevation (On) 0.00 ft Elevation (Off) 0.00 ft
Outlet Structure (Orifice)
Orifice Area Orifice Orifice Orientation Perpendic.u'lar
Orifice
Number of Openings 1 Datum Elevation 951.60 ft
Orifice Coefficient 0.600 Top Elevation 952.00 ft
Orifice Area 0.80 ft2
Outlet Structure (Common)
Elevation 951.60 ft
959.00
958.00 1‘_
£ 957.00
'E 956.00
s ]
o
o 955.00
i)
L%
._E 954.00
3
7 953.00
2]
i)
£ 952.00
=
2 951.00
950.00
949.00
0.00 1.00 2.00 3.00 4.00 5.00 6.00
Flow (ft3/s)

Coltons Crossing North Pond Post-
Developed.ppc

Center

5/26/2022 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Bentley Systems, Inc. Haestad Methods Solution

Bentley PondPack V8i

[08.11.01.56]
Page 12 of 24



Composite Outlet Structure Detailed Report: Composite Outlet

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 2 (Orifice-Area)

Upstream ID =

(Pond Water Surface)

Structure

Downstream ID = Culvert -1 (Culvert-Circular)

Water Surface Device Flow (into) Headwater Converge Downstream Next Downstream
Elevation (ft3/s) Hydraulic Grade Line Hydraulic Grade Line Hydraulic Grade Line
(ft) (ft) (ft) (ft)
949.50 0.00 0.00 | 0.00 0.00
950.00 0.00 0.00 | 0.00 949.50
950.50 0.00 0.00 | 0.00 0.00
951.00 0.00 0.00 | 0.00 0.00
951.50 0.00 0.00 | 0.00 949.55
951.60 0.00 0.00 | 0.00 949.55
952.00 2.44 952.00 | Free Outfall 950.14
952.50 3.65 952.50 | Free QOutfall 950.31
953.00 4.56 953.00 | Free Outfall 950.42
953.50 5.31 953.50 | Free Outfall 950.50
954.00 5.97 954.00 | Free Outfall 951.41
954.50 6.21 954.50 [ 951.90 951.90
954.60 6.26 954.60 | 951.96 951.96
955.00 6.31 955.00 | 952.32 952.32
955.50 6.52 955.50 | 952.63 952.63
956.00 6.67 956.00 | 953.00 953.00
956.40 6.79 956.40 | 953.29 953.29
956.50 6.63 956.50 | 953.54 953.54
957.00 4.70 957.00 | 955.51 955.51
957.50 0.09 957.50 | 957.50 957.50
958.00 0.00 958.00 | 958.00 958.00
958.50 0.00 958.50 | 958.50 958.50
959.00 0.00 959.00 | 959.00 959.00
Downstream Hydraulic Convergence Error Downstream Channel Tailwater Error
Grade Line Error (ft3/s) Tailwater (ft)
(ft) (ft)

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

Coltons Crossing North Pond Post-

Developed.ppc
5/26/2022

Center

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56]
Page 13 of 24



Composite Outlet Structure Detailed Report: Composite Outlet

Structure

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 2 (Orifice-Area)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert -1 (Culvert-Circular)

Downstream Hydraulic Convergence Error

Downstream Channel

Tailwater Error

Grade Line Error Tailwater
(ft) (ft)
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
Message

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
H =.40

H =.90

H =1.40

H =1.90

H =2.40

H =2.60

H =2.64

H =2.68

H =2.87

H =3.00

H=3.11

H =2.96

H =1.49

FLOW PRECEDENCE SET TO

DOWNSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
DOWNSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
DOWNSTREAM CONTROLLING
STRUCTURE

Coltons Crossing North Pond Post-
Developed.ppc
5/26/2022

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56]
Page 14 of 24



Composite Outlet Structure Detailed Report: Composite Outlet

Structure

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 2 (Orifice-Area)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert -1 (Culvert-Circular)

Message
FLOW PRECEDENCE SET TO
DOWNSTREAM CONTROLLING
STRUCTURE

Outlet Structure

Outlet Structure Type Orifice

Outlet Structure (IDs and Direction)

Bentley PondPack V8i

Outlet ID Orifice - 3 Downstream ID Culvert -1
Flow Direction Forward Flow Notes
Only
Outlet Structure (Advanced)
Elevation (On) 0.00 ft Elevation (Off) 0.00 ft
Outlet Structure (Orifice)
Orifice Area Orifice Orifice Orientation Perpendlc.u'lar
Orifice
Number of Openings 1 Datum Elevation 953.50 ft
Orifice Coefficient 0.600 Top Elevation 954.20 ft
Orifice Area 3.50 ft2
Outlet Structure (Common)
Elevation 953.50 ft
Coltons Crossing North Pond Post- Bentley Systems, Inc. Haestad Methods Solution
Developed.ppc Center
5/26/2022 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

[08.11.01.56]
Page 15 of 24



Composite Outlet Structure Detailed Report: Composite Outlet
Structure

959.00

953.00 P_
957.00

956.00

955.00

954.00

953.00

952.00

951.00

Pond Water Surface Elevation (ft)

950.00

949.00

0.00 3.00 6.00 9S.00 12.00 15.00 18.00 21.00 24.00 27.00

Flow (ft3/s)]

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 3 (Orifice-Area)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert -1 (Culvert-Circular)

Water Surface Device Flow (into) Headwater Converge Downstream Next Downstream
Elevation (ft3/s) Hydraulic Grade Line Hydraulic Grade Line Hydraulic Grade Line
(f) (f) (f) (f)

949.50 0.00 0.00 | 0.00 0.00

950.00 0.00 0.00 | 0.00 949.50

950.50 0.00 0.00 | 0.00 0.00

951.00 0.00 0.00 | 0.00 0.00

951.50 0.00 0.00 | 0.00 949.55

951.60 0.00 0.00 | 0.00 949.55

952.00 0.00 0.00 | 0.00 950.14

952.50 0.00 0.00 | 0.00 950.31

953.00 0.00 0.00 | 0.00 950.42

953.50 0.00 0.00 | 0.00 950.50

954.00 10.07 954.00 | Free Outfall 951.41

954.50 16.85 954.50 | Free Outfall 951.90

954.60 17.67 954.60 | Free Outfall 951.96

955.00 20.63 955.00 | Free Outfall 952.32

955.50 23.82 955.50 | Free Outfall 952.63

956.00 26.64 956.00 | Free Outfall 953.00
Coltons Crossing North Pond Post- Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Developed.ppc Center [08.11.01.56]
5/26/2022 27 Siemon Company Drive Suite 200 W Page 16 of 24

Watertown, CT 06795 USA +1-203-755-1666



Composite Outlet Structure Detailed Report: Composite Outlet
Structure

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 3 (Orifice-Area)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert -1 (Culvert-Circular)

Next Downstream
Hydraulic Grade Line

953.29
953.54
955.51
957.50
958.00
958.50
959.00

(f)

Water Surface Device Flow (into) Headwater Converge Downstream
Elevation (ft3/s) Hydraulic Grade Line Hydraulic Grade Line
(ft) (ft) (ft)

956.40 28.69 956.40 | Free Outfall

956.50 28.99 956.50 | 953.54

957.00 20.55 957.00 | 955.51

957.50 0.37 957.50 | 957.50

958.00 0.00 958.00 | 958.00

958.50 0.00 958.50 | 958.50

959.00 0.00 959.00 | 959.00

Downstream Hydraulic Convergence Error Downstream Channel Tailwater Error
Grade Line Error (ft3/s) Tailwater (ft)
(ft) (ft)

0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00

Message

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.

Coltons Crossing North Pond Post-
Developed.ppc
5/26/2022

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i

[08.11.01.56]
Page 17 of 24



Composite Outlet Structure Detailed Report: Composite Outlet

Structure

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 3 (Orifice-Area)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert -1 (Culvert-Circular)

Message

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
Hi=.50; Ht=.70; Qt=14.09

H =1.00

H=1.10

H =1.50

H =2.00

H =2.50

H =2.90

H =2.96

H =1.49

FLOW PRECEDENCE SET TO

DOWNSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
DOWNSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
DOWNSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
DOWNSTREAM CONTROLLING
STRUCTURE

Outlet Structure

Outlet Structure Type Orifice

Outlet Structure (IDs and Direction)

Outlet ID Orifice - 4 Downstream ID Culvert -1
Flow Direction Forward Flow Notes
Only
Outlet Structure (Advanced)
Elevation (On) 0.00 ft Elevation (Off) 0.00 ft
Outlet Structure (Orifice)
Orifice Area Orifice Orifice Orientation Perpendlc.u'lar
Orifice
Coltons Crossing North Pond Post- Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Developed.ppc Center [08.11.01.56]
5/26/2022 27 Siemon Company Drive Suite 200 W Page 18 of 24

Watertown, CT 06795 USA +1-203-755-1666



Composite Outlet Structure Detailed Report:

Structure

Composite Outlet

Outlet Structure (Orifice)

Number of Openings
Orifice Coefficient
Orifice Area

0.600

0.80 ft2

Datum Elevation

Top Elevation

954.60 ft
955.00 ft

Outlet Structure (Common)

Elevation

954.60 ft

959.00

953.00

957.00 ]\_

956.00

955.00

954.00

953.00

952.00

Pond Water Surface Elevation (ft)

951.00

950.00

949.00

0.00 1.00

2.00

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 4 (Orifice-Area)

Upstream ID = (Pond Water Surface)

Downstream ID = Culvert -1 (Culvert-Circular)

3.00
Flow (ft3/s)

4.00

5.00

Water Surface Device Flow (into) Headwater Converge Downstream Next Downstream
Elevation (ft3/s) Hydraulic Grade Line Hydraulic Grade Line Hydraulic Grade Line
(ft) (ft) (ft) (ft)

949.50 0.00 0.00 | 0.00 0.00

950.00 0.00 0.00 | 0.00 949.50
950.50 0.00 0.00 | 0.00 0.00

951.00 0.00 0.00 | 0.00 0.00

951.50 0.00 0.00 | 0.00 949.55
951.60 0.00 0.00 | 0.00 949.55
952.00 0.00 0.00 | 0.00 950.14

Coltons Crossing North Pond Post-
Developed.ppc
5/26/2022

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56]
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Composite Outlet Structure Detailed Report: Composite Outlet

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 4 (Orifice-Area)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert -1 (Culvert-Circular)

Structure

Water Surface Device Flow (into) Headwater Converge Downstream Next Downstream
Elevation (ft3/s) Hydraulic Grade Line Hydraulic Grade Line Hydraulic Grade Line
(ft) (ft) (ft) (ft)
952.50 0.00 0.00 | 0.00 950.31
953.00 0.00 0.00 | 0.00 950.42
953.50 0.00 0.00 | 0.00 950.50
954.00 0.00 0.00 | 0.00 951.41
954.50 0.00 0.00 | 0.00 951.90
954.60 0.00 0.00 | 0.00 951.96
955.00 2.44 955.00 | Free Outfall 952.32
955.50 3.65 955.50 | Free QOutfall 952.63
956.00 4.56 956.00 | Free Outfall 953.00
956.40 5.17 956.40 | Free Outfall 953.29
956.50 5.31 956.50 | Free Outfall 953.54
957.00 4.70 957.00 | 955.51 955.51
957.50 0.09 957.50 [ 957.50 957.50
958.00 0.00 958.00 | 958.00 958.00
958.50 0.00 958.50 | 958.50 958.50
959.00 0.00 959.00 | 959.00 959.00
Downstream Hydraulic Convergence Error Downstream Channel Tailwater Error
Grade Line Error (ft3/s) Tailwater (ft)
(ft) (ft)

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

Coltons Crossing North Pond Post-

Developed.ppc
5/26/2022

Center

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i

[08.11.01.56]
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Composite Outlet Structure Detailed Report: Composite Outlet

Structure

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 4 (Orifice-Area)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert -1 (Culvert-Circular)

Downstream Hydraulic Convergence Error Downstream Channel Tailwater Error
Grade Line Error Tailwater (ft)
(ft) (ft)
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
Message

H =.40

H =.90

H =1.40

H =1.80

H =1.90

H=1.49

FLOW PRECEDENCE SET TO

STRUCTURE
FLOW PRECEDENCE SET TO

STRUCTURE
FLOW PRECEDENCE SET TO

STRUCTURE
FLOW PRECEDENCE SET TO

STRUCTURE

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.

DOWNSTREAM CONTROLLING

DOWNSTREAM CONTROLLING

DOWNSTREAM CONTROLLING

DOWNSTREAM CONTROLLING

Coltons Crossing North Pond Post-
Developed.ppc
5/26/2022

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
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Composite Outlet Structure Detailed Report: Composite Outlet
Structure

Composite Rating Table

Tailwater Elevation = Free Outfall (Composite Outlet Structure)

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(ft)
949.50 0.00 (N/A) 0.00
950.00 0.05 (N/A) 0.00
950.50 0.07 (N/A) 0.00
951.00 0.08 (N/A) 0.00
951.50 0.11 (N/A) 0.00
951.60 0.11 (N/A) 0.00
952.00 2.54 (N/A) 0.00
952.50 3.77 (N/A) 0.00
953.00 4.68 (N/A) 0.00
953.50 5.44 (N/A) 0.00
954.00 16.15 (N/A) 0.00
954.50 23.16 (N/A) 0.00
954.60 24.04 (N/A) 0.00
955.00 29.48 (N/A) 0.00
955.50 34.12 (N/A) 0.00
956.00 37.98 (N/A) 0.00
956.40 40.75 (N/A) 0.00
956.50 42.96 (N/A) 0.00
957.00 57.89 (N/A) 0.00
957.50 69.73 (N/A) 0.00
958.00 72.41 (N/A) 0.00
958.50 74.98 (N/A) 0.00
959.00 77.47 (N/A) 0.00

Contributing Structures

(no Q: Orifice - 2,0Orifice
- 3,Orifice - 4,Riser -
3,Orifice - 1,Culvert -1)
Orifice - 1,Culvert -1 (no
Q: Orifice - 2,0Orifice -
3,0Orifice - 4,Riser - 3)
Orifice - 1,Culvert -1 (no
Q: Orifice - 2,0Orifice -
3,0Orifice - 4,Riser - 3)
Orifice - 1,Culvert -1 (no
Q: Orifice - 2,0Orifice -
3,0Orifice - 4,Riser - 3)
Orifice - 1,Culvert -1 (no
Q: Orifice - 2,0Orifice -
3,0Orifice - 4,Riser - 3)
Orifice - 1,Culvert -1 (no
Q: Orifice - 2,0Orifice -
3,0Orifice - 4,Riser - 3)
Orifice - 2,Orifice -
1,Culvert -1 (no Q:
Orifice - 3,Orifice - 4,Riser
- 3)

Coltons Crossing North Pond Post-

Developed.ppc
5/26/2022

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56]
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Composite Outlet Structure Detailed Report: Composite Outlet

Composite Rating Table

Structure

Tailwater Elevation = Free Outfall (Composite Outlet Structure)

Contributing Structures
Orifice - 2,Orifice -
1,Culvert -1 (no Q:
Orifice - 3,Orifice - 4,Riser
- 3)

Orifice - 2,Orifice -
1,Culvert -1 (no Q:
Orifice - 3,Orifice - 4,Riser
- 3)

Orifice - 2,Orifice -
1,Culvert -1 (no Q:
Orifice - 3,Orifice - 4,Riser
- 3)

Orifice - 2,Orifice -
3,0Orifice - 1,Culvert -1
(no Q: Orifice - 4,Riser -
3)

Orifice - 2,Orifice -
3,0Orifice - 1,Culvert -1
(no Q: Orifice - 4,Riser -
3)

Orifice - 2,Orifice -
3,0Orifice - 1,Culvert -1
(no Q: Orifice - 4,Riser -
3)

Orifice - 2,Orifice -
3,Orifice - 4,Orifice -
1,Culvert -1 (no Q: Riser
- 3)

Orifice - 2,Orifice -
3,Orifice - 4,Orifice -
1,Culvert -1 (no Q: Riser
- 3)

Orifice - 2,Orifice -
3,Orifice - 4,Orifice -
1,Culvert -1 (no Q: Riser
-3)

Orifice - 2,Orifice -
3,Orifice - 4,Orifice -
1,Culvert -1 (no Q: Riser
-3)

Orifice - 2,Orifice -
3,Orifice - 4,Riser -
3,Orifice - 1,Culvert -1
Orifice - 2,Orifice -
3,Orifice - 4,Riser -
3,Orifice - 1,Culvert -1
Orifice - 2,Orifice -
3,Orifice - 4,Riser -
3,Orifice - 1,Culvert -1

Coltons Crossing North Pond Post-

Developed.ppc
5/26/2022

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666
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Composite Outlet Structure Detailed Report: Composite Outlet
Structure

Composite Rating Table
Tailwater Elevation = Free Outfall (Composite Outlet Structure)
Contributing Structures
Riser - 3,Culvert -1 (no
Q: Orifice - 2,0rifice -
3,Orifice - 4,Orifice - 1)
Riser - 3,Culvert -1 (no
Q: Orifice - 2,0Orifice -
3,Orifice - 4,Orifice - 1)
Riser - 3,Culvert -1 (no
Q: Orifice - 2,0Orifice -
3,Orifice - 4,Orifice - 1)

Rating Curve

959.00

953.00

957.00

956.00

955.00

954.00

953.00

952.00

Pond Water Surface Elevation (ft)

951.00

950.00

949.00

0.00 3.00 16.00 24.00 32.00 40.00 48.00 56.00 64.00 72.00
Flow (ft3/s)]

Coltons Crossing North Pond Post- Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

Developed.ppc Center [08.11.01.56]
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Composite Outlet Structure Detailed Report: Composite Outlet

Structure
Element Details
Composite Notes
Label Outlet
Structure

Headwater Range

Use Pond for Maximum (Headwater) 958.00 ft
Headwater Type Headwater
Range
Detention Increment (Headwater) 0.50 ft
Pond
Pond
Minimum (Headwater) 948.50 ft
SpotElevation
(ft)
Tailwater Setup
Tailwater Type Free Outfall
Tailwater Tolerances
Maximum Iterations 30 Tailwater Tolerance
: 0.50 ft
(Maximum)
Headwater Tolerance Flow Tolerance (Minimum) 0.001 ft3/s
e 0.01 ft
(Minimum)
Headwater Tolerance Flow Tolerance (Maximum) 10.000 ft3/s
: 0.50 ft
(Maximum)
Ta!lvyater Tolerance 0.01 ft
(Minimum)
Oultlet Structure
Outlet Structure Type Culvert Culvert Type Circular
Outlet Structure (IDs and Direction)
Outlet ID Culvert -1 Downstream ID Tailwater
Flow Direction Forward Flow Notes
Only
Outlet Structure (Advanced)
Elevation (On) 0.00 ft Elevation (Off) 0.00 ft
Culvert Data
Number of Barrels 1 Downstream Invert 948.00 ft
Length 53.50 ft Diameter 48.0 in
Upstream Invert 948.40 ft
Unsubmerged->Submerged
Specify Transitions False Compute Inlet Control Only False

Coltons Crossing South Pond Post-
Developed.ppc
5/26/2022

Bentley Systems, Inc. Haestad Methods Solution

Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56]
Page 1 of 20



Composite Outlet Structure Detailed Report: Composite Outlet

Structure
Culvert Coefficients
Concrete - C 0.0317
Inlet Description Groove end
projecting
Chart Chart 1 Y 0.6900
Nomograph Nomograph 3 Manning's n 0.010
Equation Form Form 1 Ke 0.200
K 0.0045 Kr 0.200
M 2.0000 Slope Correction Factor -0.500
Culvert (Advanced)
Convergence Tolerance 0.00 ft Specify Number of Backwater
: False
Sections
958.00 &
957.00
£ 956.00
'E 955.00
s ]
o
o 954.00
i)
L%
._E 953.00
3
" g952.00
2]
i)
£ 951.00
=
2 950.00
949.00
9435.00 =
0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00 130.00
Flow (ft3/s)
RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert -1 (Culvert-Circular)
Mannings open channel maximum capacity: 173.68 ft3/s
Upstream ID = Orifice - 2, Orifice - 3, Riser - 3, Orifice - 1
Downstream ID = Tailwater (Pond Outfall)
Water Surface Device Flow (into) Headwater Converge Downstream Next Downstream
Elevation (ft3/s) Hydraulic Grade Line Hydraulic Grade Line Hydraulic Grade Line
(ft) (ft) (ft) (ft)
Coltons Crossing South Pond Post- Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Developed.ppc Center [08.11.01.56]
5/26/2022 27 Siemon Company Drive Suite 200 W Page 2 of 20

Watertown, CT 06795 USA +1-203-755-1666



Composite Outlet Structure Detailed Report: Composite Outlet

RATING TABLE FOR ONE OUTLET TYPE

Structure ID = Culvert -1 (Culvert-Circular)

Structure

Mannings open channel maximum capacity: 173.68 ft3/s
Upstream ID = Orifice - 2, Orifice - 3, Riser - 3, Orifice - 1
Downstream ID = Tailwater (Pond Outfall)

Water Surface Device Flow (into) Headwater Converge Downstream Next Downstream
Elevation (ft3/s) Hydraulic Grade Line Hydraulic Grade Line Hydraulic Grade Line
(ft) (ft) (ft) (ft)
948.50 0.00 0.00 | 0.00 Free Outfall
949.00 0.15 0.00 | Free Qutfall Free Outfall
949.50 0.22 948.59 | Free Outfall Free Outfall
950.00 0.29 948.61 | Free Outfall Free Outfall
950.50 0.32 948.63 | Free Outfall Free Outfall
951.00 0.36 948.64 | Free Outfall Free Outfall
951.10 0.37 948.64 | Free Outfall Free Outfall
951.50 8.49 949.60 | Free Outfall Free Outfall
952.00 14.03 949.97 | Free Outfall Free Outfall
952.50 17.43 950.16 | Free Outfall Free Outfall
952.90 19.75 950.28 | Free Outfall Free Outfall
953.00 25.32 950.55 | Free Outfall Free Outfall
953.50 50.69 951.56 | Free Outfall Free Outfall
954.00 74.20 952.37 | Free Outfall Free Outfall
954.50 86.21 952.77 | Free Outfall Free Outfall
955.00 94.65 953.04 | Free Outfall Free Outfall
955.50 101.21 953.26 | Free Outfall Free Outfall
955.88 106.07 953.42 | Free Outfall Free Outfall
956.00 109.05 953.53 | Free Outfall Free Outfall
956.50 128.70 954.47 | Free Outfall Free Outfall
957.00 152.33 955.80 | Free Outfall Free Outfall
957.50 173.59 957.19 | Free Outfall Free Outfall
958.00 184.80 958.00 | Free Outfall Free Outfall
Downstream Hydraulic Convergence Error Downstream Channel Tailwater Error
Grade Line Error (ft3/s) Tailwater (ft)
(ft) (ft)

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.01 (N/A) 0.00

0.00 0.01 (N/A) 0.00

0.00 0.00 (N/A) 0.00

Coltons Crossing South Pond Post-

Developed.ppc
5/26/2022

Center

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666
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Composite Outlet Structure Detailed Report: Composite Outlet

Structure

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert -1 (Culvert-Circular)

Mannings open channel maximum capacity: 173.68 ft3/s
Upstream ID = Orifice - 2, Orifice - 3, Riser - 3, Orifice - 1
Downstream ID = Tailwater (Pond Outfall)

Downstream Hydraulic Convergence Error Downstream Channel Tailwater Error
Grade Line Error (ft3/s) Tailwater (ft)
(ft) (ft)
0.00 0.02 (N/A) 0.00
0.00 0.04 (N/A) 0.00
0.00 0.08 (N/A) 0.00
0.00 0.05 (N/A) 0.00
0.00 0.01 (N/A) 0.00
0.00 0.01 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 18.93 (N/A) 0.00
Message

WS below an invert; no flow.
CRIT.DEPTH CONTROL Vh= .037ft
Dcr= .111ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .045ft
Dcr= .135ft CRIT.DEPTH Hev= .00ft
FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

CRIT.DEPTH CONTROL Vh= .055ft
Dcr= .163ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .058ft
Dcr= .172ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .058ft
Dcr= .174ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .297ft
Dcr= .847ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .392ft
Dcr= 1.096ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .443ft
Dcr= 1.226ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .476ft
Dcr= 1.308ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .550ft
Dcr= 1.487ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .856ft
Dcr= 2.137ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= 1.138ft
Dcr= 2.607ft CRIT.DEPTH Hev= .00ft

Coltons Crossing South Pond Post- Bentley Systems, Inc. Haestad Methods Solution
Developed.ppc Center
5/26/2022 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
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Composite Outlet Structure Detailed Report: Composite Outlet

Structure

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert -1 (Culvert-Circular)

Mannings open channel maximum capacity: 173.68 ft3/s
Upstream ID = Orifice - 2, Orifice - 3, Riser - 3, Orifice - 1
Downstream ID = Tailwater (Pond Outfall)

Message

INLET CONTROL...
=5.13
INLET CONTROL...
=6.07
INLET CONTROL...
=7.40
INLET CONTROL...
=8.79
INLET CONTROL...
=9.60

Submerged:
Submerged:
Submerged:

Submerged:

CRIT.DEPTH CONTROL Vh= 1.293ft
Dcr= 2.815ft CRIT.DEPTH Hev= .00ft

CRIT.DEPTH CONTROL Vh= 1.411ft
Dcr= 2.950ft CRIT.DEPTH Hev= .00ft

CRIT.DEPTH CONTROL Vh= 1.508ft
Dcr= 3.048ft CRIT.DEPTH Hev= .00ft

CRIT.DEPTH CONTROL Vh= 1.584ft
Dcr= 3.117ft CRIT.DEPTH Hev= .00ft

Submerged:

HW

HW

HW

HW

HW

Outlet Structure

Outlet Structure Type

Riser

Outlet Structure (IDs and Direction)

Outlet ID

Flow Direction

Riser - 3 Downstream ID
Forward Flow Notes

Only

Culvert -1

Outlet Structure (Advanced)

Elevation (On)

0.00 ft Elevation (Off)

0.00 ft

Outlet Structure (Riser)

Riser

Weir Length

Weir Coefficient
Orifice Coefficient

Inlet Box Orifice Area
22.00 ft Transition Elevation

3.00 (ft~0.5)/s  Transition Height

0.600 K Reverse

30.00 ft2
0.00 ft
0.00 ft

1.000

Outlet Structure (Common)

Elevation

955.88 ft

Outlet Structure (Riser, Advanced)

Coltons Crossing South Pond Post-

Developed.ppc
5/26/2022

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
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Composite Outlet Structure Detailed Report: Composite Outlet

Structure
Outlet Structure (Riser, Advanced)
Use Orifice Depth to Crest? True Use Submerged Weir
- False
Equation?
958.00 —
957.00 /
£ 956.00
'E 955.00
s ]
&
o 954.00
3]
._E 953.00
3
" g952.00
2]
T
£ 951.00
=
2 950.00
949.00
948.00 =
0.00 50.00 100.00 150.00 200.00
Flow (ft3/s)
RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Riser - 3 (Inlet Box)
Upstream ID = (Pond Water Surface)
Downstream ID = Culvert -1 (Culvert-Circular)
Water Surface Device Flow (into) Headwater Converge Downstream Next Downstream
Elevation (ft3/s) Hydraulic Grade Line Hydraulic Grade Line Hydraulic Grade Line
(ft) (ft) (ft) (ft)
948.50 0.00 0.00 | 0.00 0.00
949.00 0.00 0.00 | 0.00 0.00
949.50 0.00 0.00 | 0.00 948.59
950.00 0.00 0.00 | 0.00 948.61
950.50 0.00 0.00 | 0.00 948.63
951.00 0.00 0.00 | 0.00 948.64
951.10 0.00 0.00 | 0.00 948.64
951.50 0.00 0.00 | 0.00 949.60
952.00 0.00 0.00 | 0.00 949.97
952.50 0.00 0.00 | 0.00 950.16
952.90 0.00 0.00 | 0.00 950.28
Coltons Crossing South Pond Post- Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Developed.ppc Center [08.11.01.56]
5/26/2022 27 Siemon Company Drive Suite 200 W Page 6 of 20

Watertown, CT 06795 USA +1-203-755-1666



Composite Outlet Structure Detailed Report: Composite Outlet
Structure

RATING TABLE FOR ONE OUTLET TYPE

Structure ID = Riser - 3 (Inlet Box)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert -1 (Culvert-Circular)

Next Downstream
Hydraulic Grade Line

950.55
951.56
952.37
952.77
953.04
953.26
953.42
953.53
954.47
955.80
957.19
958.00

Water Surface Device Flow (into) Headwater Converge Downstream
Elevation (ft3/s) Hydraulic Grade Line Hydraulic Grade Line
(ft) (ft) (ft)

953.00 0.00 0.00 | 0.00

953.50 0.00 0.00 | 0.00

954.00 0.00 0.00 | 0.00

954.50 0.00 0.00 | 0.00

955.00 0.00 0.00 | 0.00

955.50 0.00 0.00 | 0.00

955.88 0.00 0.00 | 0.00

956.00 2.74 956.00 | Free Outfall

956.50 32.22 956.50 | Free Outfall

957.00 78.23 957.00 | Free Outfall

957.50 136.09 957.50 [ 957.19

958.00 203.73 958.00 | 958.00

Downstream Hydraulic Convergence Error Downstream Channel Tailwater Error
Grade Line Error (ft3/s) Tailwater (ft)
(ft) (ft)

0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00

Message

Coltons Crossing South Pond Post-
Developed.ppc
5/26/2022

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666
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Composite Outlet Structure Detailed Report: Composite Outlet

Structure

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Riser - 3 (Inlet Box)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert -1 (Culvert-Circular)

Message

Weir: H =0.12ft
Weir: H =0.62ft
Weir: H =1.12ft
WEIR: H =1.62ft

WEIR: H =2.12ft

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.

FULLY CHARGED RISER: ADJUSTED TO

FULLY CHARGED RISER: ADJUSTED TO

Outlet Structure

Outlet Structure Type Orifice
Outlet Structure (IDs and Direction)
Outlet ID Orifice - 1 Downstream ID Culvert -1
Flow Direction Forward Flow Notes
Only
Outlet Structure (Advanced)
Elevation (On) 0.00 ft Elevation (Off) 0.00 ft
Outlet Structure (Orifice)
. Circular Orifice Coefficient 0.600
Orifice L
Orifice
Number of Openings 4 Orifice Diameter 1.5in
Coltons Crossing South Pond Post- Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Developed.ppc Center [08.11.01.56]
5/26/2022 27 Siemon Company Drive Suite 200 W Page 8 of 20
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Composite Outlet Structure Detailed Report: Composite Outlet

Structure

Outlet Structure (Orifice)

Outlet Structure (Common)

Elevation

948.50 ft

953.00

957.00

956.00

955.00

954.00

953.00

952.00

951.00

950.00

Pond Water Surface Elevation (ft)

949.00

943.00

0.04 0,08 0.12

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 1 (Orifice-Circular)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert -1 (Culvert-Circular)

0.16 0.20 0.24 0.23

Flow (ft3/s)

0.32

0.36

Water Surface Device Flow (into) Headwater Converge Downstream Next Downstream
Elevation (ft3/s) Hydraulic Grade Line Hydraulic Grade Line Hydraulic Grade Line
(f) (f) (f) (f)

948.50 0.00 0.00 | 0.00 0.00

949.00 0.16 949.00 | 948.56 0.00

949.50 0.23 949.50 | 948.59 948.59

950.00 0.28 950.00 | 948.61 948.61

950.50 0.32 950.50 | 948.63 948.63

951.00 0.36 951.00 | 948.64 948.64

951.10 0.37 951.10 | 948.64 948.64

951.50 0.33 951.50 | 949.60 949.60

952.00 0.34 952.00 | 949.97 949.97

952.50 0.36 952.50 | 950.16 950.16
Coltons Crossing South Pond Post- Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Developed.ppc Center [08.11.01.56]
5/26/2022 27 Siemon Company Drive Suite 200 W Page 9 of 20
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Composite Outlet Structure Detailed Report: Composite Outlet
Structure

RATING TABLE FOR ONE OUTLET TYPE

Structure ID = Orifice - 1 (Orifice-Circular)

Upstream 1D

= (Pond Water Surface)
Downstream ID = Culvert -1 (Culvert-Circular)

Water Surface Device Flow (into) Headwater Converge Downstream Next Downstream
Elevation (ft3/s) Hydraulic Grade Line Hydraulic Grade Line Hydraulic Grade Line
(ft) (ft) (ft) (ft)
952.90 0.38 952.90 | 950.28 950.28
953.00 0.37 953.00 | 950.55 950.55
953.50 0.33 953.50 | 951.56 951.56
954.00 0.30 954.00 | 952.37 952.37
954.50 0.31 954.50 | 952.77 952.77
955.00 0.33 955.00 | 953.04 953.04
955.50 0.35 955.50 | 953.26 953.26
955.88 0.37 955.88 | 953.42 953.42
956.00 0.37 956.00 | 953.53 953.53
956.50 0.34 956.50 | 954.47 954.47
957.00 0.26 957.00 | 955.80 955.80
957.50 0.13 957.50 [ 957.19 957.19
958.00 0.00 958.00 | 958.00 958.00
Downstream Hydraulic Convergence Error Downstream Channel Tailwater Error
Grade Line Error (ft3/s) Tailwater (ft)
(ft) (ft)

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

Coltons Crossing South Pond Post-

Developed.ppc
5/26/2022

Center

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i

[08.11.01.56]
Page 10 of 20



Composite Outlet Structure Detailed Report: Composite Outlet

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 1 (Orifice-Circular)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert -1 (Culvert-Circular)

Message

WS below an invert; no flow.
H =.44

H=.91

H=1.39

H=1.87

H =2.36

H =2.46

H =1.90

H =2.03

H=2.34

H =2.62

H =2.45

H=1.94

H=1.63

H=1.73

H =1.96

H=2.24

H =2.46

H =2.47

H =2.03

H=1.20

H=.31

FLOW PRECEDENCE SET TO

DOWNSTREAM CONTROLLING
STRUCTURE

Structure

Outlet Structure

Outlet Structure Type Orifice

Outlet Structure (IDs and Direction)

Outlet ID Orifice - 2 Downstream ID Culvert -1
Flow Direction Forward Flow Notes
Only
Outlet Structure (Advanced)
Elevation (On) 0.00 ft Elevation (Off) 0.00 ft
Outlet Structure (Orifice)
Orifice Area Orifice Orifice Orientation Perpendlc.u'lar
Orifice
Number of Openings 1 Datum Elevation 951.10 ft
Coltons Crossing South Pond Post- Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Developed.ppc Center [08.11.01.56]
5/26/2022 27 Siemon Company Drive Suite 200 W Page 11 of 20

Watertown, CT 06795 USA +1-203-755-1666



Composite Outlet Structure Detailed Report: Composite Outlet

Structure

Outlet Structure (Orifice)

Orifice Coefficient 0.600 Top Elevation

Orifice Area 3.00 ft2

951.60 ft

Outlet Structure (Common)

Elevation 951.10 ft

953.00

957.00

955.00

954.00

953.00

952.00

951.00

Pond Water Surface Elevation (ft)

950.00

949.00

943.00

956.00 \\

0.00 5.00 10.00 15.00
Flow (ft3/s)

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 2 (Orifice-Area)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert -1 (Culvert-Circular)

20.00

Water Surface Device Flow (into) Headwater Converge Downstream Next Downstream
Elevation (ft3/s) Hydraulic Grade Line Hydraulic Grade Line Hydraulic Grade Line
(f) (f) (f) (f)

948.50 0.00 0.00 | 0.00 0.00

949.00 0.00 0.00 | 0.00 0.00

949.50 0.00 0.00 | 0.00 948.59

950.00 0.00 0.00 | 0.00 948.61

950.50 0.00 0.00 | 0.00 948.63

951.00 0.00 0.00 | 0.00 948.64

951.10 0.00 0.00 | 0.00 948.64

951.50 8.17 951.50 | Free Outfall 949.60
Coltons Crossing South Pond Post- Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Developed.ppc Center [08.11.01.56]
5/26/2022 27 Siemon Company Drive Suite 200 W Page 12 of 20

Watertown, CT 06795 USA +1-203-755-1666



Composite Outlet Structure Detailed Report: Composite Outlet
Structure

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 2 (Orifice-Area)

Upstream 1D

= (Pond Water Surface)
Downstream ID = Culvert -1 (Culvert-Circular)

Water Surface Device Flow (into) Headwater Converge Downstream Next Downstream
Elevation (ft3/s) Hydraulic Grade Line Hydraulic Grade Line Hydraulic Grade Line
(ft) (ft) (ft)
952.00 13.70 952.00 | Free Outfall 949.97
952.50 17.08 952.50 | Free Outfall 950.16
952.90 19.37 952.90 | Free Outfall 950.28
953.00 19.90 953.00 | Free Outfall 950.55
953.50 20.09 953.50 [ 951.56 951.56
954.00 18.42 954.00 | 952.37 952.37
954.50 19.01 954.50 | 952.77 952.77
955.00 20.20 955.00 | 953.04 953.04
955.50 21.61 955.50 [ 953.26 953.26
955.88 22.65 955.88 | 953.42 953.42
956.00 22.68 956.00 | 953.53 953.53
956.50 20.57 956.50 | 954.47 954.47
957.00 15.80 957.00 | 955.80 955.80
957.50 7.99 957.50 [ 957.19 957.19
958.00 0.00 958.00 | 958.00 958.00
Downstream Hydraulic Convergence Error Downstream Channel Tailwater Error
Grade Line Error (ft3/s) Tailwater (ft)
(ft) (ft)

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

Coltons Crossing South Pond Post-

Developed.ppc
5/26/2022

Center

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i

[08.11.01.56]
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Composite Outlet Structure Detailed Report: Composite Outlet

Structure

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 2 (Orifice-Area)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert -1 (Culvert-Circular)

Downstream Hydraulic Convergence Error Downstream Channel Tailwater Error
Grade Line Error (ft3/s) Tailwater (ft)
(ft) (ft)
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
Message

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
Hi=.40; Ht=.50; Qt=10.21
H=.90

H =1.40

H =1.80

H =1.90

H=1.94

H=1.63

H=1.73

H=1.96

H =2.24

H =2.46

H =2.47

H =2.03

H=1.20

H=.31

FLOW PRECEDENCE SET TO

DOWNSTREAM CONTROLLING
STRUCTURE

Outlet Structure

Outlet Structure Type Orifice

Outlet Structure (IDs and Direction)

Outlet ID Orifice - 3 Downstream ID Culvert -1
Flow Direction Forward Flow Notes
Only
Outlet Structure (Advanced)

Elevation (On) 0.00 ft Elevation (Off) 0.00 ft
Coltons Crossing South Pond Post- Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Developed.ppc Center [08.11.01.56]
5/26/2022 27 Siemon Company Drive Suite 200 W Page 14 of 20

Watertown, CT 06795 USA +1-203-755-1666



Composite Outlet Structure Detailed Report
Structure

Composite Outlet

Outlet Structure (Orifice)

Orifice Area Orifice Orifice Orientation
Number of Openings 2 Datum Elevation
Orifice Coefficient 0.600 Top Elevation
Orifice Area 5.50 ft2

Perpendicular

Orifice
952.90 ft
954.00 ft

Outlet Structure (Common)

Elevation 952.90 ft

953.00

957.00

[T (Y]
L L
o L
=] =]
=] =]

953.00 -jm—
952.00

951.00

Pond Water Surface Elevation (ft)

950.00

949.00

943.00

956.00 \\

0.00 3.00 16.00 24.00 32.00 40.00 48.00 56.00 64.00 72.00 30.00

Flow (ft3/s)

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 3 (Orifice-Area)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert -1 (Culvert-Circular)

Water Surface Device Flow (into) Headwater Converge Downstream Next Downstream
Elevation (ft3/s) Hydraulic Grade Line Hydraulic Grade Line Hydraulic Grade Line
(f) (f) (f) (f)

948.50 0.00 0.00 | 0.00 0.00

949.00 0.00 0.00 | 0.00 0.00

949.50 0.00 0.00 | 0.00 948.59

950.00 0.00 0.00 | 0.00 948.61

950.50 0.00 0.00 | 0.00 948.63
Coltons Crossing South Pond Post- Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Developed.ppc Center [08.11.01.56]
5/26/2022 27 Siemon Company Drive Suite 200 W Page 15 of 20

Watertown, CT 06795 USA +1-203-755-1666



Composite Outlet Structure Detailed Report: Composite Outlet

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 3 (Orifice-Area)

Upstream ID =

(Pond Water Surface)

Structure

Downstream ID = Culvert -1 (Culvert-Circular)

Water Surface Device Flow (into) Headwater Converge Downstream Next Downstream
Elevation (ft3/s) Hydraulic Grade Line Hydraulic Grade Line Hydraulic Grade Line
(ft) (ft) (ft) (ft)
951.00 0.00 0.00 | 0.00 948.64
951.10 0.00 0.00 | 0.00 948.64
951.50 0.00 0.00 | 0.00 949.60
952.00 0.00 0.00 | 0.00 949.97
952.50 0.00 0.00 | 0.00 950.16
952.90 0.00 0.00 | 0.00 950.28
953.00 5.05 953.00 | Free Outfall 950.55
953.50 30.29 953.50 | Free Outfall 951.56
954.00 55.53 954.00 | Free Outfall 952.37
954.50 66.97 954.50 | Free Outfall 952.77
955.00 74.07 955.00 | 953.04 953.04
955.50 79.25 955.50 [ 953.26 953.26
955.88 83.07 955.88 | 953.42 953.42
956.00 83.16 956.00 | 953.53 953.53
956.50 75.42 956.50 | 954.47 954.47
957.00 57.92 957.00 | 955.80 955.80
957.50 29.30 957.50 [ 957.19 957.19
958.00 0.00 958.00 | 958.00 958.00
Downstream Hydraulic Convergence Error Downstream Channel Tailwater Error
Grade Line Error (ft3/s) Tailwater (ft)
(ft) (ft)

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

0.00 0.00 (N/A) 0.00

Coltons Crossing South Pond Post-

Developed.ppc
5/26/2022

Center

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56]
Page 16 of 20



Composite Outlet Structure Detailed Report: Composite Outlet
Structure

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 3 (Orifice-Area)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert -1 (Culvert-Circular)

Downstream Hydraulic Convergence Error

Downstream Channel

Tailwater Error

Grade Line Error Tailwater (ft)
(ft) (ft)
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
0.00 0.00 (N/A) 0.00
Message

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
Hi=.10; Ht=1.10; Qt=27.76

Hi=.60; Ht=1.10; Qt=27.76

H=1.10

H =1.60

H=1.96

H =2.24

H =2.46

H =2.47

H =2.03

H=1.20

H=.31

FLOW PRECEDENCE SET TO

DOWNSTREAM CONTROLLING
STRUCTURE

Coltons Crossing South Pond Post-
Developed.ppc
5/26/2022

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W

Center

Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56]
Page 17 of 20



Composite Outlet Structure Detailed Report: Composite Outlet
Structure

Composite Rating Table

Tailwater Elevation = Free Outfall (Composite Outlet Structure)

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(ft)
948.50 0.00 (N/A) 0.00
949.00 0.15 (N/A) 0.00
949.50 0.22 (N/A) 0.00
950.00 0.28 (N/A) 0.00
950.50 0.32 (N/A) 0.00
951.00 0.36 (N/A) 0.00
951.10 0.37 (N/A) 0.00
951.50 8.49 (N/A) 0.00
952.00 14.03 (N/A) 0.00
952.50 17.44 (N/A) 0.00
952.90 19.75 (N/A) 0.00
953.00 25.32 (N/A) 0.00
953.50 50.69 (N/A) 0.00
954.00 74.20 (N/A) 0.00
954.50 86.21 (N/A) 0.00
955.00 94.65 (N/A) 0.00
955.50 101.22 (N/A) 0.00
955.88 106.08 (N/A) 0.00
956.00 108.95 (N/A) 0.00
956.50 128.54 (N/A) 0.00
957.00 152.20 (N/A) 0.00
957.50 173.50 (N/A) 0.00
958.00 184.80 (N/A) 0.00

Contributing Structures

(no Q: Orifice - 2,0Orifice
- 3,Riser - 3,Orifice -
1,Culvert -1)

Orifice - 1,Culvert -1 (no
Q: Orifice - 2,0Orifice -
3,Riser - 3)

Orifice - 1,Culvert -1 (no
Q: Orifice - 2,0Orifice -
3,Riser - 3)

Orifice - 1,Culvert -1 (no
Q: Orifice - 2,0Orifice -
3,Riser - 3)

Orifice - 1,Culvert -1 (no
Q: Orifice - 2,0Orifice -
3,Riser - 3)

Orifice - 1,Culvert -1 (no
Q: Orifice - 2,0Orifice -
3,Riser - 3)

Orifice - 1,Culvert -1 (no
Q: Orifice - 2,0Orifice -
3,Riser - 3)

Coltons Crossing South Pond Post-

Developed.ppc
5/26/2022

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56]
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Composite Outlet Structure Detailed Report: Composite Outlet

Composite Rating Table

Structure

Tailwater Elevation = Free Outfall (Composite Outlet Structure)

Contributing Structures

Orifice - 2,Orifice -
1,Culvert -1 (no Q:
Orifice - 3,Riser - 3)
Orifice - 2,Orifice -
1,Culvert -1 (no Q:
Orifice - 3,Riser - 3)
Orifice - 2,Orifice -
1,Culvert -1 (no Q:
Orifice - 3,Riser - 3)
Orifice - 2,Orifice -
1,Culvert -1 (no Q:
Orifice - 3,Riser - 3)
Orifice - 2,Orifice -

(no Q: Riser - 3)
Orifice - 2,Orifice -

(no Q: Riser - 3)
Orifice - 2,Orifice -

(no Q: Riser - 3)
Orifice - 2,Orifice -

(no Q: Riser - 3)
Orifice - 2,Orifice -

(no Q: Riser - 3)
Orifice - 2,Orifice -

(no Q: Riser - 3)
Orifice - 2,Orifice -

(no Q: Riser - 3)
Orifice - 2,Orifice -
3,Riser - 3,Orifice -
1,Culvert -1

Orifice - 2,Orifice -
3,Riser - 3,Orifice -
1,Culvert -1

Orifice - 2,Orifice -
3,Riser - 3,Orifice -
1,Culvert -1

Orifice - 2,Orifice -
3,Riser - 3,Orifice -
1,Culvert -1

3,Orifice - 1)

3,Orifice - 1,Culvert -1

3,Orifice - 1,Culvert -1

3,Orifice - 1,Culvert -1

3,Orifice - 1,Culvert -1

3,Orifice - 1,Culvert -1

3,Orifice - 1,Culvert -1

3,Orifice - 1,Culvert -1

Riser - 3,Culvert -1 (no
Q: Orifice - 2,0Orifice -

Coltons Crossing South Pond Post-

Developed.ppc
5/26/2022

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56]
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Composite Outlet Structure Detailed Report: Composite Outlet
Structure

Rating Curve
958.00 =

957.00

956.00

955.00

954.00

953.00

952.00

951.00

950.00

Pond Water Surface Elevation (ft)

949.00

943.00 =

0.00 20.00 40.00 60.00 30.00 100.00 120.00 140.00 160.00 130.00
Flow (ft3/s)

Coltons Crossing South Pond Post- Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

Developed.ppc Center [08.11.01.56]

5/26/2022 27 Siemon Company Drive Suite 200 W Page 20 of 20
Watertown, CT 06795 USA +1-203-755-1666



Figure G -
Routing Curves for all Design Storms
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North Detention Pond Routing Curves
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South Detention Pond Routing Curves
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Figure H -
Pondpack Master Summary
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Colton's Crossing North Pond

Project Summary

Colton's Crossing

Title North Pond Post-
Developed
Engineer Richard Michael
Company Hg Consult, Inc
Date 5/27/2022
Notes
Coltons Crossing North Pond Post- Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Developed.ppc Center [08.11.01.56]
5/26/2022 27 Siemon Company Drive Suite 200 W Page 1 of 3

Watertown, CT 06795 USA +1-203-755-1666
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Colton's Crossing North Pond
Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
P-1A Post-Development 2 2 1.925 11.920 36.35
year
P-1A Post-Development 10 10 3.617 11.920 67.82
year
P-1A Post-Development 100 6.022 11.920 110.75
100 year
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
P-1A POI Post-Development 2 2 2.132 12.240 5.42
year
P-1A POI Post-Development 10 10 3.824 12.080 23.57
year
P-1A POI Post-Development 100 6.228 12.080 37.18
100 year
Pond Summary
Label Scenario Return  Hydrograph Time to Peak  Peak Flow Maximum Maximum
Event Volume (hours) (ft3/s) Water Pond Storage
(years) (ac-ft) Surface (ac-ft)
Elevation
(ft)
Detention Post- 2 1.925 11.920 36.35 (N/A) (N/A)
Pond (IN) Development
2 year
Detention Post- 2 2.132 12.240 5.42 953.48 0.938
Pond (OUT) | Development
2 year
Detention Post- 10 3.617 11.920 67.82 (N/A) (N/A)
Pond (IN) Development
10 year
Detention Post- 10 3.824 12.080 23.57 954.55 1.509
Pond (OUT) | Development
10 year
Detention Post- 100 6.022 11.920 110.75 (N/A) (N/A)
Pond (IN) Development
100 year
Detention Post- 100 6.228 12.080 37.18 955.90 2.343
Pond (OUT) | Development
100 year
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Colton's Crossing South Pond
Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
P-2A Post-Development 2 2 6.443 11.920 121.64
year
P-2A Post-Development 10 10 12.103 11.920 226.95
year
P-2A Post-Development 100 20.151 11.920 370.63
100 year
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
P-2A POI Post-Development 2 2 7.138 12.200 19.44
year
P-2A POI Post-Development 10 10 12.799 12.090 70.45
year
P-2A POI Post-Development 100 20.846 12.090 99.66
100 year
Pond Summary
Label Scenario Return  Hydrograph Time to Peak  Peak Flow Maximum Maximum
Event Volume (hours) (ft3/s) Water Pond Storage
(years) (ac-ft) Surface (ac-ft)
Elevation
(ft)
Detention Post- 2 6.443 11.920 121.64 (N/A) (N/A)
Pond (IN) Development
2 year
Detention Post- 2 7.138 12.200 19.44 952.85 3.079
Pond (OUT) | Development
2 year
Detention Post- 10 12.103 11.920 226.95 (N/A) (N/A)
Pond (IN) Development
10 year
Detention Post- 10 12.799 12.090 70.45 953.92 5.140
Pond (OUT) | Development
10 year
Detention Post- 100 20.151 11.920 370.63 (N/A) (N/A)
Pond (IN) Development
100 year
Detention Post- 100 20.846 12.090 99.66 955.38 8.168
Pond (OUT) | Development
100 year
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